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PREFACE

I am happy to place before you the Annual Report of the Centre for the year 1999-
2000. As in the past, the center is doing research not only on management of weeds in
different crops and cropping system but also in non-cropped areas, aquatic systems, etc.
Research on management of specific weeds in different agro-climatic zones is being carried
out through the All India Coordinated Research Programme on Weed Control operating at
22 different Centres. The centre continues to evaluate new molecules for weed control in
different crops. The data generated from these trials will be useful for further location
specific research at SAU's and other Institutes. Our long term trials on weed management
practices in different cropping systems has yielded useful results. Use of non chemical
methods for control of weeds is in progress. Use of Cassia tora and Marigold have shown
good promise in checking Parthenium growth.

The beetle identified asAspidomorpha miliaris andA. sanctuaria appears to have a great
potential as biocontrol agent against Ipomea fistulosa - a dreaded weed of marshlands through
out the country. In-depth studies are under way to perfect this novel technology.
Fabrication of a power operated aquatic weed cutter has been completed and is ready for
testing in the field.

I would like to thank Dr. R.S. Paroda, Director General, ICAR for sustained support
and encouragement, Dr. J. S. Samra, Deputy Director General (NRM) and Dr. B.R. Sharma,
Assistant Director General (Agronomy) for the cooperation and support given to the
center. The interest and guidance shown by Dr. S. Sankaran, Chairman, Research Advisory
Committee (RAe) and other members of RAC in shaping our research programme is
gratefully acknowledged. I would like to thank Dr. K.K. Barman, Dr. M.S. Raghuwanshi,
Mr. Sandeep Dhagat and other administrative staff ivolved in bringing up this publication. It
is hoped, the center would receive feed back from stakeholders including farmers, NGOs
and industry to help us in prioritization of our research programmes and to meet all their
requirements.

~~~ -,

Director
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EXECUTIVE SUMMARY

The major research findings of the centre for the reported period are:

).> Soil solarization for a period of 3 to 5 weeks significantly decreased the
density of Echinochloa spp., Ageratum conyzoides and Corchorus spp. in
soybean crop. While Phyllanthus niruri and Cvperus iria were found to be
tolerant. Soil solarization for five weeks produced 77 and 62 per cent
higher soybean yield over no solarization and summer ploughing,
respectively.

~ In potato, presence of weeds caused 43 per cent reduction in tuber yield.
Application of metribuzin at 0.75 tcq/ha (pre- and post-em.) recorded
significantly higher tuber yield of potato (78 and 17 t/ha, respectively)
followed by atrazine at 1.0 kq/ha (77 t/ha) as compared to weedy check
(7 t/ha).

Significantly lower weed population in potato was noted under flat sowing
fb earthing up at 40 OAP and it was statistically at par with sowing in
furrow + earthing up in terms of weed control measures. Compared to
weedy check, application of metribuzin at 0.50 kq/ha as pre-emergence
or post-emergence significantly reduced the population and drvmatter
production of weeds and gave higher tuber yield.

Among the weed species in wheat, Cichorium intybus produced the
maximum dry matter followed by Chenopodium album. Lowest dry
matter was accumulated with Asphodelus"tenuifolius. Cichorium intybus
was found to be more competitive than other weeds and reduced the
wheat yield significantly as compared to weed free treatment.

Treatment with Trichoderma viride enhanced seed germination in wheat
and rice but reduced the seed germination of Phalaris minor, Echinochloa
spp. and Parthenium hvsterophorus by 74, 75 and 100 per cent,
respectively.
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Seed treatment with Ecofit (4 e/ee: soil inoculation of Trichoderma viride
(grown on neem oil cake) and spray of Clicladium virens (8 q/litre water
with 10 % mustard oil) could control Echinochloa spp. with no adverse
effect on rice.

, Marigold suppressed the growth of Parthenium hvsterophorus in early
stages by competition and prevented its infestation in pasture land.

y Turtle beetle identified as Aspidomorpha miliaris and A. sanctuaris acted
as biocontrol agent against Ipomea fistulosa. This weed was severely
defoliated by these agents. Asptdomorpna sanctuaris was found to be
more potential biocontrol agent than A. miliaris.

,. Appreciable suppression of Parthenium was noticed in the sites where
Zvqoqramma bicolorata, an introduced species of Mexican beetle, was
released about two years ago.

,. A triterpenoid isolated from Lantana leaves showed phytotoxic property
to aquatic weeds in preliminary trials. Studies are underway for
evaluation of its toxicity to aquatic weeds.

, Application of Parthenium residue improved the growth and yield of
rainied rice but inhibited the growth of wheat seedlings.

,. Application of atrazine upto 2 kg/ha level in maize did not leave any
hazardous level of residue in grain .

.,. Severe phytotoxic symptoms were observed in the potato crop when
atrazine was applied at the rate of 2.0 kq/na .

.,. Cucumber growth parameters viz. germination percentage, plant height,
number of leaves per plant and dry matter production were evaluated to
bioassay sulfosulfuron and isoproturon residues in soil. Regression
studies showed that among these plant parameters, the number of leaves

ii
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per plant was the best indicator for estimating these herbicide residues in
soil in bioassay techniques.

The designs of various weeding tools and implements developed at
different research orqanisations in the country were studied from the
point of their usefulness in black clayey soil. Under this study, the
prototype of IARI crescent hoe, wheel hoe with large wheel (600 mm
diameter), wheel hoe with small wheel (300 mm diameter) , a multi
weeder (liT design), NRCWS herbicide wick applicator were fabricated as
per design reviewed and also with some modifications in the collected
design, and then evaluated in mustard crop.

A small unit of a power aquatic weed cutter was designed and fabricated.
This will be used in small water bodies like ponds, water canals ete. The
collection of cut weeds will be done by a separate boat manual labour.

iii



1.0 Introduction

11.1 GENERAL

The National Research Centre for Weed Science (NRCWS) was established

by the Indian Council of Agricultural Research (ICAR) on April zz=. 1989 at Jabalpur,

(Madhya Pradesh).

The centre is located at 23.90° North Latitude, 79.58° East Longitude and at an

altitude of 411.78 metres above the Mean Sea Level. The average annual rainfall of the

region is 1253.4 mm. The soil is medium black with moderately alkaline horizon. Rice-

wheat cropping sequence is widely followed in this region.

11.2 MANDATE

>- To undertake basic and applied research for developing strategies for

efficient weed management in different agro-ecological zones.

~ To provide leadership role and coordinate the network research with

State Agricultural Universities for generating location specific

technologies for weed management in different crops, cropping and

farming system.

~ To act as repository of information in weed science.

, To act as a centre for training in research methodologies in area of weed

science and management.

~ To collaborate with: National and International agencies in achieving

the above objectives.

To provide consultancy.
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11.3 OBJECTIVES I

• To undertake research work on biology, agro-ecology and physiology of
weeds.

~ '\~ ~'f"O~\:fdm: dl'\C 'Pm"D\~mwe~'tls"d"tl'ti ~~\t 'Cb"tl'tro~.

• Initial identification and evaluation of new herbicides' and also
development of bio-herbicides for problem weeds.

• Biochemistry of herbicides and its long-term effect on cropping
system.

• To develop technology for biological and non-chemical methods of weed
control and also development and testing of weed control
equipments.

• To generate data on residue estimation and monitoring of herbicides in
soil, water and plants, cropped and non-cropped situations.

• To initiate research programme on integrated weed management.
• To conduct training programme in Weed Science.
• To conduct 'on farm testing' and operational research projects regarding

the use of recommended and newly developed weed management
technology at farmers' fields.

11.4 ORGANIZATIONAL SET UP

Sections

• Weed Management

• - --Weed Biology and Ecology

• Biological Weed Management System

• Weed Physiology, Chemistry and Biotechnology

• Transfer of Technology and 'On Farm Research'

• Mechanical Weed Management

2
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11.5 AICRP-WEED CONTROL {ICAR}

NRCWS coordinates the All India Coordinated Research Project on Weed control
(AICRP-WC) which has 22 centres located at various SAUs to work on applied research and
regional problems concerning weed management.

11.6 STAFF AND FINANCE

The centre has a sanctioned staff strength of 27 scientists, 27 technicals, 17
administrative and 25 supporting. The staff position as on 31.03.2000 was 14 scientific, 24
technicals, 10 administrative and 25 supporting. The annual budget of the centre for the
year 1999-2000 is annexed as Annexure-/. The NRCWS generates resources from sale of
farm produce and testing of new herbicides provided by the various private companies.

11.7 INFRASTRUCTURAL FACILITIES

Experimental farm

The National Research Centre for Weed Science has a total area of 61.5 ha. It
provides facilities for field research and other field activities.

Computer!ARIS Cell

The centre has computer based data analysis and retrieval system to support
scientists with several application packages for word processing, statistical analysis,
graphics and e-mail. Dialup Internet accessing facility has recently been started. There is a
software package for paybill and account work

Library! Documentation

At present the library is having a total of 1036 books. The centre is equipped with
good library facilities such as CABPEST & CABSAC CDROMs and Current Contents on
Diskette (CCOD) on biological sciences. The library has a total subscritption of 61 Indian
Journals and 10 Foreign Journals. One computer with HP DeskJet printer has been installed
for documentation services and consulting CD ROMs.

Reprographic and documentation equipments viz. Lamination and Spiral binding
machines were added for better presentation of the centre's documents. To meet day-to-
day needs of the office and research activities, two photocopiers (Xerox machine) have been
provided in library and office.

3
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Laboratory Facilities

The centre has established its laboratories with modern research equipments such as
Universal research microscope with phase contrast fluorescence, dark field attachment with
photographic and CCTV system, ,BOD incubators, leaf area meters, pH meter, seed
germinator, laminar air flow, stereozoom research microscope, LC system, auto N-analyser,
analytical balances, high speed refrigerated centrifuqe, conductivity meter, flame
photometer, spectrophotometer, table top centrifuge, vacuum evaporator, hot air ovens, gel
electrophoresis and electronic balances, Gas Liquid Chromatography (GLC) etc.

Estate and Works

It is to mention that centre's new administrative-cum-laboratory building has come
up (Fig.-l). All the facilities related to scientific and working environment have been
created. The centre has attained its capacity to hold seminar, symposia, trainings, etc. in its
new conference and committee hall. Construction work related to cycle stand, path way,
boundary wall is under going. The centre has recently developed a six bedded guest house.

Fig. - 1: Centre's new administrative -cum-laboratory building

4



2. Research Achievements

WEED MANAGEMENT

Effect of period of soil solarization and weed control measures on weed growth and
yield of soybean (Glycine max L.)

Soil solarization is a method of harvesting solar energy for weed seed ageing in
fallow field by covering the soil surface with transparent polyethylene (PE) sheet, when the
soil has higher moisture content during summer months for 3 to 6 weeks. It has potential to
raise maximum soil temperature by S-10oC over the unfilmed control plots. Based on this
fact, an experiment was .conducted to find out the effect of period of soil solarization and
weed control measures on weed growth in soybean. The treatments consisted of non-
solarization, solariz-ation for 3,4 and 5 weeks and summer ploughing alongwith 3 weed
control measures' ,,!iz, Weedy check, metolachlor 1.0 kg/ha and hand weeding at 20 days
after sowing (DAS1. The field was brought to fine tilth and irrigated through sprinkler for 3
hours after which the transparent polyethylene films were laid close to soil surface and the
sides were tucked in the soil to prevent the heat loss. Piercing type of mercury thermometer
was used for recording the soil temperature at 7.5 and 15.0 cm soil depth in both covered
and uncovered plots between 13.30 to 14.30 hours. Sowing was done after removing the
TPE films without soil disturbance except for opening the furrows for placinq the seeds.

Covering, of-. soil surface under moist condition caused an increase of 7-SoC
temperature to a .rnaxirnurn of 51 to 60°C over unfilmed plots. The experimental field was
infested with Echinoch/oa co/anum, Comme/ina communis, Phy//anthus niruri, Ageratum
convzoides, Cyperus iris, Euphorbia genicu/ata and Corchorus sp. Among which Phy//anthus
niruri and Cyperus iria were found tolerant to soil solarization (Table-T]. Soil solarization had
significant influence on weed intensity and its dry matter production at bbth the stages of
crop growth (Table-2). At 30 DAS, there was no weeds under solarized plots. At 60 DAS,
solarization for 5 weeks being at par with 3 and 4 weeks produced significantly lower
weeds in terms of both intensity as well as drv matter over non-solarization and summer
ploughing. Solarization also increased the grain yield of soybean over non-solarization,
however, the grain yield obtained under different period of solarization were at par. The
higher grain, yield was recorded with soil solarization for a period of 5 weeks which was
significantly 77.30 to 61.90 per cent higher over non solarization and summer ploughing,
respectively.

Amongst weed control treatments, the lowest weed population, dry' matter
production and the highest grain yield were recorded with hand weeding at 20 DAS which
was significantly higher over weedy check, but at par with metolachlor 1.0 kg/ha.

____________ 5 :_~::_~



Table - 1 : Weed distribution as influenced by soil solarization

Weed species Population 1m2

Non-solarization Solarization Summer ploughing
Echinochloa colonum 21.33 - 18.00
Commelina communis 32.00 4.44 10.67
Phy//anthus niruri 37.33 30.44 45.33
Ageratum conyzoides 48.00 15.00 32.00
Cyperus iria - 7.11 8.00
Euphorbia geniculata 5.33 - -

Corchorus sp. 8.00 2.67 8.50

Table - 2 Effect of period of soil solarization and weed control measures on weed'
population, weed dry matter and grain yield of soybean

Treatments Weed populatlon/rrr' Weed dry weiqht/q/m" Grain
30 DAS 60 DAS 30 DAS 60 DAS yield

(kg/ha)
Period of solarization
Non solarization 8.37 10.03 6.36 8.77 809

(69.56) 100.10) (39.95) (76.41)
Solarization for 3 weeks 0.71 6.00 0.71 6.22 1341

(0.00) (35.50) (0.00) (38.19)
Solarization for 4 weeks 0.71 5.67 0.71 5.09 1400

(0.00) (31.65) (0.00) (25.51 )
Solarization for 5 weeks 0.71 5.15 0.71 4.95 1423

(0.00) (26.02) (0.00) (24.00)
Summer ploughing 8.17 8.24 4.46 8.17 870

(66.25) (67.40) (19.39) (66.25)
LSD (P = 0.05) 1.10 1.12 1.17 1.35 163
Weed control measures
Weedy check 5.01 8.99 4.25 11.41 900

(24.60) (80.32) (17.56) (129.69)
Metolachlor 1.0 kg/ha 3.35 6.09 2.19 5.16 1293

(10.72) (36.59) (4.30) (26.13)
Hand weeding at 20 2.84 5.97 1.33 3.35 1313
DAS (3.07) (35.14) (1.27) (10.72)
LSD (P = 0.05) 0.85 0.84 0.93 0.99 129
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Impact of pre and post emergence application of herbicides on weed growth and
tuber yield of potato

A field experiment was carried out during winter season to find out the performance
. .

of some pre and early post emergence herbicides for the control of weeds in potato. The
treatments comprised of metribuzin at 0.75 kg/ha, oxyfluorfen at 0.2 kg/ha, atrazine at 1.0
kg and promytrin at 0.75 kg/ha as a pre-emergence herbicides and rrietribuzin 0.75 kg/ha,
glyphosate at 0.5%, paraquat at 1.0 kg/ha and 2,4-0 0.5 kg/ha as early post emergence
herbicides. All post emergence herbicides were applied at 8 days after planting (OAP) of
potato. The experiment was laid out in randomised block design with 3 replications.

The experimental field was mainly infested with Cichorium intybus, Chenopodium
sp., Medicago hispida, Vicia sativa, Rumex sp. and Lathyrus aphaca among broadleaf weeds
and Phalaris minor and A vena ludoviciana among grassy weeds. Pre-emergence application
of metribuzin and atrazine were found most effective in controlling all weed species except
Lathyrus aphaca. It was concluded that pre-emergence herbicides were more effective as
compared to early post emergence herbicides.

Among pre-emergence herbicides application of metribuzin at 0.75 kg/ha and
atrazine at 1.0 kg/ha significantly reduced the density and dry matter of weeds over rest of
the treatments (Table - 3). Among early post-emergence herbicides, application of 2,4-0 at
0.5 kg/ha on 8 OAP was effective for controlling the weeds.

Table - 3 : Impact of pre- and post-emergence herbicides on density and dry matter
production of weeds and tuber yield of potato

Treatments Weed Weed dry matter Tuber yield
population/rn" (q/m2) (q/ha)

Metribuzin 0.75 kg/ha PE 2.93 2.92 180.47
Metribuzin 0.75 kg/ha EPa 4.29 4.10 172.00
Oxvfluorf en 0.2 kg/ha PE 6.25 4.56 152.35
Glyphosate 0.5% EPa 9.14 7.86 126.20
Paraquat 1.0 kg/ha EPa 9.45 9.10 112.00
2,4-0 0.5 kg/ha EPa 8.03 7.61 115.07
Atrazine 1.0 kg/ha PE 4.84 5.31 170.00
Promytrin 0.75 kq/ha PE 11.09 10.10 89.00
Weedy check 11.15 13.52 70.50
LSD (P = 0.05) 1.68 2.19 27.75
Data on weed population and its dry matter production are transformed
PE - Pre-emergence; EPa - Early Post Emergence
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Impact of irrigation levels and metribuzin on weed growth and tuber yield of potato
(Solanum tuberosum L.l

An investigation wa carried out to study the influence of irrigation levels and
metribuzin on intensity and dry matter production of weeds and tuber yield of potato.
Treatments comprised of four levels of irrigation (rainfed, one irrigation at 30 DAP, two
irrigation at 30 and 45 DAP and three irrigation at 30, 45 and 60 DAP) and three levels of
metribuzin (0.30, 0.50 and 0.75 kg/ha) along with two hand weeding at 20 and 40 DAS
and weedy check in split plot design with three replications.

The experimental field was infested with Chenopodium album, Medicago hispida,
Rumex dentatus, Lathyrus aphaca and Cichorium intybus among broad leaf weeds and
Phalaris minor and A vena ludoviciana among grassy weeds. Irrigation levels had significant
influence on weed growth. Weed dry matter accumulation increased with increasing levels
of irrigation. Amongst weed control measures, hand weeding (twice) was at par with
metribuzin 0.75 kg/ha and produced comparatively lower weed dry matter over weedy
check. The highest tuber yield of potato was recorded under three levels of irrigation (30,
45 and 60 DAP) was significantly higher over rest of the treatments. Presence of weeds
throughout growing season caused 43 per cent reduction in tuber field. Tuber yield was
increased significantly with increasing levels of metribuzin owing to better weed control
efficiency. Hand weeding (twice) was at par with metribuzin 0.75 kg/ha and produced
significantly higher tuber yield over lower doses of metribuzin andweedycheck (Table-4).

Table - 4: Influence of levels of irrigation and metribuzin on weed growth at 45 DAS and
tuber yield of potato

Treatments Weed Weed dry Tuber yield
population/rn" matter ~/m2 (t/ha)

lrriqatlon levels
Rainfed (control) 5.36* 5.14 * 12.7
One irrigation at 30 DAP 5.75 5.56 13.7
Two irrigations at 30 and 45 DAP 5.48 6.34 14.7
Three irrigations at 30, 45 & 60 DAP 5.17 6.18 19.9
LSD (P = 0.05) NS 0.94 1.51
Weed control measures
Weedy check 11.67 14.25 10.4
Metribuzin 0.3 kq/ha 4.71 4.63 14.3
Metribuzin 0.5 kg/ha 4.10 3.56 15.7
Metribuzin 0.75 kg/ha 3.78 3.53 17.9
Hand weeding at 20 & 40 DAP 2.94 3.05 18.0
LSD (P = 0.05) 0.66 0.89 0.92
* Data on weed count and dry matter subjected to ;j (X + 0.5) transformation.
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Effect of methods of sowing and weed control measures in Potato (Solanum
tuberosum L.)

Field experiment was conducted during winter season to find out the effect of methods of
sowing and weed control measures on weeds and yield of potato (Fig.-2). Treatments
consisted of combinations of four method of sowing (Flat sowing, Flat sowing fb earthing at
40 DAP, sowing in furrows + earthing and Riage sowing) as main plot and 3 weed control
measures (metribuzin at 0.50 kg PE, metribuzin at 0.50 kg early post em. and weedy check
as sub plot in split plot design with three replications. Major weeds observed were Phalaris
minor, Medicago hispida, A vena ludoviciana, Chenopodium album, and vicia sativa. Results
revealed that in the initial stage, lowest weed population was noted under ridge sowing,
whereas at harvest, flat sowing fb earthing at 40 DAP recorded lowest weed population as
well as weed dry matter (Table-5). Amongst the treatments, metribuzin at 0.50 kg as pre-
emergence gave the highest tuber yield (258 q/ha) but it did not control Lathyrus aphaca
and Vicia sativa.

Fig. - 2: Effect of methods of sowing and weed control on weeds in potato

9
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Table - 5 : Effect of methods of sowing and weed control measures on weed dynamics and
tuber yield in Potato.

Treatment Total Weed Biomass at harvest* Tuber yield
Populatlon/rn" (q/ha) (q/ha)

Flat sowing 12.51 24.67 177
Flat sowinq fb earthinq at 40 DAP 12.04 20.83 170
Sowinq in furrows + earthinq 10.09 21.34 198
Ridge sowing 3.23 28.37 189
LSD (P=0.05) 1.91 3.46 NS
Metribuzin at 0.5 kg/ha PE 8.26 18.65 258
Metribuzin at 0.5 kq/ha EPa 6.64 24.17 199
Weedy check 13.49 28.37 94
LSD (P= 0.05) 1.62 2.85 38
* Data transformed to X + O.5 transformation

Studies on competitive behaviour of different rabi weeds in wheat (Triticum
aestivum)

Competitive behaviour of important weeds in wheat was studied under field
conditions in 1 m2 plot. Treatment consisted of nine weed species viz. Medicago hispida,
Vicia sativa, V.hirsuta, Pha/aris minor, A vena /udoviciana, Asphode/us tenuifo/ius,
Chenopodium album, Melilotus sp., Cichorium intybus alongwith weed free check. 100
weeds/m2 of each species were maintained in each plot alongwith uniform population of
wheat (100/m2).

Tab e - 6: Effect of weeds on yield attributes and yield of wheat.

Treatment Weed Plant Ears/rn" Seedsl Crop Seed
biomass at height ear biomass yield

harvest* (g/ha) (em) (g/m2) (q/ha)
M. hispida 10.18 86.13 328 68 ..00 1160 56.00
V. sativa 11.85 84.40 273 59.67 930 40.67
V. hirsuta 9.86 87.67 333 59.67 1120 54.67
P. minor 10.34 83.93 311 59.00 1030 50.67
A. ludoviciana 10.63 88.07 319 57.33 1300 56.00
C. album 15.09 87.13 280 61.67 1070 59.33
M. alba 9.67 81.87 272 60.67 1330 49.33
C. intybus 28.45 84.33 248 53.33 880 38.33
A. tenuifolius 8.18 83.20 252 66.67 1170 50.67
Weed free 0.71 85.67 326 70.33 1760 63.33
LSD(P= 0.05) 3.68 NS 73.0 12.78 300 15.11

10 I



*Data transformed to '>/(X +0.5) transformation

Results revealed that Cichorium intybus produced the maximum dry matter at
I

harvest fb Chenopodium album. The lowest weed dry matter was accumulated with
Asphodelus tenuifolius. The highest seed vield (63.33 q/ha) was recorded under weed free
conditions (Table-6). Among different weed species Ciochorium was more competitive and
significantly reduced the seed yield of wheat ~38.33 q/ha) as compared to weed free check.

Competitive behaviour of Ipomea sp. in soybean (Glycine max L.)

Effect of increasing densities of Ipomea sp. in soybean was studied under field
conditions. Treatments consisted of increasing densities of Ipomea sp. 0 to 321m2 in
soybean. Other weeds were removed from the experimental field. Uniform density of
soybean was maintained in the field.

Results revealed that Ipomea density even at 1 weed/rn? drastically reduced the
soybean yield from 125 g/m2 to 70 g/m2. Increase in density from 41m2 onwards though
reduced the seed yield but the difference were not significant (Table-7).

Table-7 : Effect of Ipomea density on soybean

Treatment Dry wt. of Ipomea No. of No. of Seed yield
(denslty/m+l at harvest Pods/Plant Seeds/Pod (g/m2)

(g/m2)

0 - 37.33 76.67 125.00
1 16.74 26.33 59.67 70.00
2 23.79 22.33 57.00 40.00
4 32.11 13.67 31.00 36.67f-

~ 35.88 12.33 27.67 18.33
16 39.56 10.33 27.00 11.67
32 41.38 9.67 24.67 10.00
LSD (P= (1.05) 7.25 5.39 14.45 20.93

Studies on allelopathic effect of Asphodelus tenuifolius on wheat, mustard,
chickpea and lentil

Allelopathic effect of aqueous extracts of Asphodelus tenuifolius was studied on
germination, root and shoot length of mustard,. wheat, chickpea and lentil under laboratory
conditions. Aqueous extracts of fresh as well as dry materials of Asphode/us tenuifolius
were made in different concentrations. Ten seeds of each crop were sown in petri dishes
and kept in seed germinator for one week. Results revealed that increase in cone. from 0 to
50% significantly reduced the germination of wheat, mustard and chickpea but did not
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affect germination of lentil. There was significant reduction in root length of mustard,
chickpea and wheat even with increase in cone. from 0 to 6.25%. However shoot length
was significantly reduced at 12.5% concentration as compared to control (Table-8). In case
of dry powder aqueous solution, it was observed that 10% conc. completely inhibited
mustard gowth. At this concentration of 10%, the germination of chickpea and wheat was
reduced by 8% and lentil by 28%. Increase in conc. upto 10% significantly reduced the
root and shoot length of all crops as compared to control (Table-9).

Table - 8 Effect of Asphodelus tenuifolius extracts (fresh weight basis) on
germination, root length and shoot length of wheat, mustard,
chickpea and lentil.

Cone. Germination % Root len ]th (em) Shoot length (em)
(%) W M L C W M L C W M L C

50 73 83 93 83 1.62 0.21 0.23 0.57 1.45 0.47 0.22 0.28
25 77 87 94 87 2.13 0.20 0.36 1.40 1.53 1.05 0.47 0.32

12.5 87 90 93 97 2.76 0.58 0.56 1.50 2.06 1.17 0.98 0.57
6.25 97 100 97 100 3.92 0.50 0.63 1.63 2.83 1.69 1.29 0.77

Control 100 100 100 100 5.15 2.19 0.80 3.03 2.82 2.08 1.29 0.75
LSD 9.4 10.0 8.1 8.1 0.64 0.72 0.34 0.69 1.10 0.70 0.80 0.26

(P=O.05)

Table - 9 Effect of different concentration of aqueous extracts of Asphodelus
tenuifolius

Cone. Germination % Root length (em) Shoot length (em)
(%) W M L C W M L C W M L C

10.0 93 0.0 73 92 3.03 0.00 1.60 5.60 3.23 0.00 2.70 2.33
5.0 100 22 83 100 7.63 0.53 1.67 7.37 11.4 1.83 3.33 2.33

2.50 100 34 84 100 8.83 0.73 2.20 9.17 12.6 2.00 3.33 2.43
1.0 100 43 100 100 10.8 1.13 2.17 9.83 13.3 2.73 3.97 2.93

Control 100 50 100 100 10.9 1.23 4.27 10.2 14.2 4.80 5.47 4.07
LSD 4.09 6.6 4.5 1.6 4.25 0.85 0.59 3.22 2.87 1.40 1.08 1.44

(P=0.05)

Conc.- Concentration, W-Wheat, M- Mustard, L- Lentil and C~Chickpea
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Effect of post emergence herbicides on wieeds in wheat

A field experiment was carried out to find out the effect of post emergence
herbicides on weeds in wheat. Treatments consisted of six herbicides viz. sulfosulfuron (25
g.ha); clodinofop (60 g/ha); fenoxaprop (100 .q/ha): tralkoxydim (350 g/ha); metribuzin (300
g/ha) and isoproturon (1000 g/ha); hand weeding (20 & 40 DAS) and weedy check. These
treatments were replicated three times in randomised block design. The observations were
recorded on weed population/rn/ and weed dry rnatter/rn" at 60 DAS. The data on weed
population and dry matter is subjected to squ,are root transformation.

The major weed population of experimental plot consisted of Phalaris minor,
Chenopodium a/bum and Medicago sp. Other weed species of minor infestation were
Rumex dentata, Convolvulus arvensis and Vicia sativa.

The application of sulfosulfuron and clodinofop at 35 DAS was found to decrease
weed population and weed biomass. However, the metribuzin was the best treatment with
regards to control of .grassy as well as broad leaved weeds are concerned. The grain yield
was highest under metribuzin (Table-10).

Table - 10 : Efficacy of Post-emergence herbicides in wheat.

Treatments Weed Dry wt. at 60 Yield
DAS (g/m2) (kg/ha)

Sulfosulfuron 25 (g/ha) 4.94 5644
Clodinofop 60 (g/ha) 5.32 5400
Fenoxaprop 100 (g/ha) 8.25 5022
Tralkoxydim 350 (g/ha) 5.91 5333
Metribuzin 300 (g/ha) 3.60 5818
Isoproturon 1000 (q/ha) 5.0 5488
H.W at 20 & 40 DAS 4.30 5600
Weedy check 43.60 3855
LSD (P= 0.05) - 1.21 138

Effect of herbicide mixtures on weeds in wheat

An experiment was laid out with a objective to find out the effect of herbicide
mixture on weeds in wheat. This consisted of ten treatments keeping eight herbicide mixture
of different concentrations. These were replicated three times in randomised block design.

The observations were recorded on weed population/rn! and weed dry matter/m/ at
60 DAS. The data on weed population and dry matter were subjected to square root
transformation. The major weed population of experimental plot consisted of Pha/aris minor,
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Chenopodium album and Medicago sp. Other weed species of minor infestation were
Rumex dental, Convolvulus arvensis and Vicia sativa.

Arflong the herbicidal mixtures, combination of isoproturon + dicamba at 1000 + 250
g/ha gave the excellent weed control and recorded the highest grain yield (Table-11). Study
revealed the dicamba may be used as a substitute for 2,4-0 for control of broad leaved
weeds to a greater extent. '

Table - 11 : Effect of herbicide mixtures on weeds in wheat.

Treatments Dose Total Weed count Yield
(~/ha) (no/m2 ) (kg/ha)

Isoproturon + Oicamba 1000 + 100 6.96 4826
Isoproturon + Oicamba 1000 + 150 6.09 5026
Isoproturon + Oicamba 1000+200 5.13 5161
Isoproturon + Oicamba 1000+250 4.59 5243
Isoproturon + Clodinofop 1000 +40 7.37 4830
Isoproturon + Clodinofop 500 + 60 6.03 5098
Isoproturon + 2,4-0 750 + 250 6.62 4918
Isoproturon + Oiclofop 750 + 500 11.50 4413

.
Weed free - 0.71 5801
Weedy check - 25.12 3006
LSD (P= 0.05) - 0.51 84

Evaluation of dicamba against weeds in wheat.

This experiment was aimed to find out the effect of dicamba on weeds and yield of
wheat. Eight treatments, viz. dicamba at 125, 250, 500 and 1000 g/ha, isoproturon 1250
glha and 2,4-0 500 g/ha at 35 OAS, weed free and weedy check, were replicated 3 times
in randomized block design. The herbicides were sprayed by dissolving in water at rate of
500 I/ha. The observations were recorded on weed population/rn/ and weed dry rnatter/rn" at
60 OAS. The major weed population consisted of Phalaris minor, Chenopodium album &
Medicago sp. Other weed species of minor infestation were Rumex dentata Convolvulus
arvensis and Vicia sativa.

The application of dicamba at 500-1000 g/ha (35 OAS) was found to decrease weed
population and weed biomass. However, the dicamba (125 g/ha) in combination with
isoproturon application (1250 g/ha) was the best treatment with regards to control of both
grassy as well as broad leaved weeds. The grain yield was the highest under dicamba in
combination with isoproturon and comparable with dicamba at 1.0 kg/ha (Table-12).

The aforesaid study revealed the dicamba can substitute 2,4-0 for the control of
broad leaved weeds to a greater extent as it acts fast and results within 2-3 days of its
application. For the control of broad spectrum weed control dicamba may be applied with
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isoproturon in wheat. There was no phytotoxic effect of dicamba in wheat. The weeds stop
growing and necrosis was observed- at the base of tillers.

Table - 12 : Effect of dicamba on weeds in wheat

Treatment Weed population Weed Dry wt. Yield
(no./m2 ) (g/m2 ) (kg/ha)

Oicamba 125 g/ha 9.33 (86.54) 32.65 4866
Oicamba 250 g/ha 8.33 (68.88) 26.50 5026
Oicamba 500 g/ha 7.00 (48.50) 23.00 5200
Oicamba 1000 g/ha 6.00 (35.50) 19.00 5288
Dicarnba + IPU (125 + 1250 q/ha) 4.00 ( 5.50) 12.63 5406
2,4-0 500 q/ha 7.66 (58.17) 23.70 5180
Oicamba + 2,4-0(125+ 500 q/ha) 6.83 (46.14) 20.14 5240
Weedy Check 12.34 (151.77) 71.00 3000
LSD (P= 0.05) 1.07 3.22 233

• Weed count. values are subjected to square root transformation. Original

Bioeficacy studies of bentazon in soybean

The investigation was carried out with the objective to evaluate the bioefficacy of
bentazon and bentazon + acifluorfen in soybean against weeds. Ten treatments comprised
of bentazon at 540,720,1200 and 2400 g/ha alone and in combination with bentazon +
acifluorfen at 540 + 120 g/ha ,720 + 160 g/ha and 1440 + 320 g/ha applied as post- em.
compared with untreated control subjected to randomized block design. The herbicides were
applied in 500 litre of water/ha using flat fan nozzle .

.•
The experimental field was infested with Echinocloa colonum, E. crusgalli,

Alternanthera sp., Commelina communis, Cichorium intybus, Cyperus rotundus, Euphorbia
geniculata, Ageratum conyzoides Physalis minima. The weed population recorded at 60
days after sowing revealed that the post emergence application of bentazon at all the rates
reduced population of weeds. The weed biomass recorded at 60 OAS revealed that
bentazon along with acifluorfen as post-emergence restricted the weed growth to a
significant levels and the highest weed control efficiency was observed under the treatment
at higher rate. The application of bentazon at 2400 g/ha proved to be significant for the
control of broad leaved weeds. The highest grain yield under the herbicidal application was
observed in the plot treated with combination of bentazon (1440 g/ha) + acifluorfen (320
g/ha) (Table-13). The post emergence application of bentazon did not show any phytotoxic
effect on crop.
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Table - 13 : Performance of bentazon and its combination with acifluorfen in soybean

Treatments Weed count Weed Dry wt. Grain yield
(no/rn") 60 DAS (g/m2) (kq/ha)

Bentazon at 1200 g/ha (post-em) : 5.79(33) 21 1025
Bentazon at 2400 g/ha . 4.74(22) 18 1093
Bentazon + acifluorfen at 540 + 120 g/ha 6.04(36) .. 23 1010
Bentazon + acifluorfen at 720 + 160 g/ha 5.34(28) 20 1050
Bentazon + acifluorfen at 1440 + 320 g/ha 4.30(18) 14 1152
Bentazon at 540 g/ha 6.89(47) 35 836
Bentazon at 720 g/ha 6.67(44) 32 900
Acifluorfen at 120 g/ha 6.96(48)- 37 830
Acifluorfen at 160 g/ha 6.36(40) 28 960
Weedy Check 10.74(115) 66 456
LSD (P=0.05) 0.53 11 122
Weed count. values are subjected ~o square root transformation.

Evaluation of MON-8435 (ACETACHLOR) in transplanted rice.

An experiment was carried out to find out the effect of acetachlor on weeds in
transplanted rice. Treatments consisted of different doses of acetachlor with different time
of application and these were replicated three times in randomised block design. Application
of acetachlor at 300 g/ha (3 OAT) proved very effective in controlling weeds and recorded
highest yield. Same dose of acetachlor applied at 6-8 OAT also exhibited comparative
results with regard to yield (Table-14).

Table - 1 4: Effect of MON-8435 in transplanted rice.

Treatments Weed d'1. Wt. Weed count Grain yield
(g/ha) (g/m') (no.lm2 ) (kg/ha)

Acetochlor 75 (0-3 OAT) 62.4 6.14 3978
Acetochlor 100 (0-3 OAT) 56.6 5.96 4084 -
Acetochlor 125 (0-3 OAT) 47.0 5.53 4278
Acetochlor 150 (0-3 OAT) 37.0 5.40 4667
Acetochlor 300 (0-3 OAT) 18.0 4.90 5578
Acetochlor 75 (6-8 OAT) 72.0 6.23 3711
Acetochlor 100 (6-8 OAT) 62.0 6.01 3966
Acetochlor 125 (6-8 OAT) 50.0 5.64 4167
Acetochlor 150 (6-8 OAT) 42.6 5.49 4423
Acetochlor 300 (6-8 OAT) 24.6 , 4.99 5156
Butachlor 1.25 (0-3 OAT) 34.6 6.0 4700
Untreated 105.4 10.84 2984
LSD (P= 0.05) 4.7 0.68 221
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Evaluation of flufenacet in tranplanted rice

Study was carried out to find out the effect of flufenacet on weeds in transplanted
rice. Twelve treatments consisted of 80, 100 and 120 g/ha of flufenacet at 3 OAT, 7 OAT
and 10 OAT, butachlor 1.0 kg/ha, pretilachlor 0.75 kg/ha and weedy check.

Results revealed that application of flufenacet applied at 120 g/ha 3 days after
transplanting recorded lowest weed dry matter and weed population and registered highest
grain yield of 4317 kg/ha (Table-15). Flufenacet applied at 120 g/ha (7 OAT and 10 OAT)
was found at par with butachlor 1.0 kg/ha and petilachlor (0.75 kg/halo Post emergence
treatment with flufenacet provide good weed control against grassy weeds in transplanted
rice. The mode of action of flufenacet at the molecular level, as with other oxiyacctamides
has yet to be identified. It inhibits both cell division and growth. This inhibition results in a
complete arrest of cell division in the root and shoot meristematic regions. New growth is
halted and elongated tissue may become distorted.

Table - 15 : Effect of flufenacet in tranplanted rice

Treatments Time of Weed Dry Wt. Weed Count Yield
Application (g/m2) No/m2 Kg/ha

Untreated - 98.4 7.13 3021
Butachlor1000 g/ha 30AT 63.6 6.48 4058
Flufenacet 80 q/ha 30AT 77.5 6.89 3667
Flufenacet 100 g/ha 30AT 69.5 6.56 3789
Flufenacet 120 g/ha 30AT 57.2 6.13 4317
Flufenacet 80 q/ha 70AT 81.5 6.97 3552
Flufenacet 100 g/ha 70AT 75.5 6.83 3803
Flufenacet 120 g/ha 70AT 63.5 6.44 4100
Flufenacet 80 q/ha 100AT 81.8 6.90 3462
Flufenacet 100 g/ha 100AT 74.0 6.81 3823
Flufenacet 120 g/ha 100AT 64.0 6.50 3987
Pretilachlor750 q/ha 30AT 63.0 6.40 4180
LSO (P= 0.05) - 5.8 0.89 301

Effect of nitrogen sources on floristic distribution of weeds and nitrogen use
efficiency in rice-wheat cropping system.

The field experiment was laid out to find out how the nitrogen use efficiency and
weed growth are influenced in rice-wheat cropping sequence, when a uniform dose of N at
120 Kg/ha is applied in transplanted rice but through different sources viz. FYM, dhaincha
green leaf manuring (GM) and urea and their combinations. The main treatment were urea -
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120 Kg N/ha (U 120)' FYM - 60 Kg N/ha + urea - 60' KgN/ha (F60 U 60) FYM -
KgN/ha + dhaincha GM - 60 KgN/ha (F60G60) dhaincha GM-Kg/ha + Urea - 60KgN
(G60 + U60) and the sub-treatments were weedy, weed free and butachlor at recommenc
dose. Treatments were replicated three times in split plot design.

The dominant weed flora during khan/ rice was Echinochloa colonum, Commel
communis, Corchorus acutangulus and AIterna thera sissitis, while Phalaris min
Chenopodium album, Medicago and Cichorium intybus were the dominant weeds in whe
Application of nitrogen at 120 Kg/ha through urea significantly produced higher weed I

matter as compared to its applications through different combinations of N sources viz. F
+ U 60, F60 + G60 and G60 + U60 kg N/ha. Among weed control treatments, butacr
caused significant reduction in weed dry matter. The highest grain yield of rice was obtair
with F60 + U60 (5478 kg/ha). Among weed control treatments, the grain yield of rice V'

found highest under weed free situation followed by butachlor treatment (Table-16).

Table - 16 : Effect of source of nitrogen on weed dry matter and grain yield of rice

Treatment I Weed dry matter (g/m2 ) Grain yield
I 30 DAS 45 DAS 90 DAS Harvest (kg/ha)

Main Treatment (kg/ha)

Urea 120 3.16 4.69 5.04 5.05 5352
(9.50) (21.58) (24.93) (25.06)

FYM60 + Urea60 2.90 3.84 4.60 4.61 5478
(7.92) (14.24) (20.71 ) (20.75)

FYM60 + Green 3.08 3.77 4.07 4.12 5213
manuring 60 (9.00) (13.73) (16.06) (16.48)
Green manuring 2.69 3.65 3.69 3.91 5402
60 + Urea 60 (6.74) (12.87) (13.16) (14.8)
LSD (P=O.05) 0.57 0.82 0.85 0.98 148

Sub-Treatment

Weedy 4.20 5.66 6.24 6.48 4976
(17.2) (31.5) (38.46) (41.56)

Butachlor 1.0 2.87 3.97 4.26 5.0 5346
kg/ha (7.74) (15.31 ) (17.69) (16.30)
Weed free 0.71 0.71 0.71 0.71 5762

(0.0) (0.0) (0.0) (0.0)
LSD (P=O.05) 0.37 0.61 0.67 0.77 210
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WEED PHYSIOLOGY AND RESIDUE CHEMISTRY

Herbicidal property of phytotoxins

Evaluation of lantana (Lantana camara L) constituents for herbicidal property

Lantana leaf samples were dried at 70° C and powdered ( < 80 mesh). The leaf
powder was extracted thrice with methanol; methanolic extracts pooled and decolorized
with activated charcoal. Solvent was evaporated in vacuo at 60°C and residue was
extracted with chloroform. The chloroform was evaporated in vacus at 60°C. The residue
was dissolved in boiling methanol and was kept at 0-40C for 2 hours. The crystalline
material was separated by filteration using a Whatman No. 1 filter paper. Partially purified
pentacyclic triterpenoid mixture thus isolated was subjected to column chromatography.
Major fractions containing components of column eluates were combined and analysed by
thin layer chromatography. Nearly one pure component was obtained and this was further
tested by TLC. The component appeared to be lantadene A as evidencd by Rf. A few minor
components also appeared. Structutral elucidation and biological activity evaluation are in
progress.

Effect of parthenium residue on r-ainfedpaddy

Parthenium (Parthenium hysterophorus L.) leaf and flowering top residue (PR) was
applied to rainfed paddy var. Kranti in 3 x 3 metre experimental plots each in triplicate at
doses more than or around maximum biomass production possible out of pure stands of the
weed in nature. Effect of the residue on paddy growth, weed incidence, biological activity
on soil and fate of phytotoxicity in the soil were studied. The following salient findings were
recorded. i. the PR even at the double the level possible out of a luxuriantly growing stand.
of the weed in nature did not inhibit number and dry matter production of weeds appearing
in the plots. ii The PR did not inhibit paddy, but improved its growth and yield. These were
comparable to that obtained by recommended dose of fertilizers (RFD). This suggests that
PR could replace RFD in paddy. This suggests an ecofriendly utilization of parthenium for
crop and useful biomass production as an incentive to peoples participation in management
of this obnoxious weed.

Effect of parthenium residue on wheat var. Sujata

Parthenium residue was applied at 25 and 50 q (dry weight) ha' after sowing of
wheat seeds in experimental plots (4.5x4.5 m) each in triplicate with various treatments as
hand weeding, weedy, herbicide'applied with recommended dose of fertilizers (weedy, hand
weeding and herbicide application)'.

The PR at 25 and 50 q ha' was inhibitory to wheat seedling growth and reduced-
bioamss of accompanying weeds. The PR also reduced economic and biological yields.

The findings indicate that during rainy season, warmer cliamte probably facilites
microbial deterioration of the constituent allelochemic constituents of the PR allowing
nutrients in the weed residue be freely used by paddy as evidenced by prolific growth of
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the crop. However, during winter, due to low temperature, subsided microbial activity in
soil probably allowed retention of the constituent allelochemical of the PR for longer time
and at considerably higher quality enough to cause inhibition.

Physiological lnvestiqatlons on the effect of seed quality on crop and weed germination and
stand establishment in relation to weed management

Germination of parthenium seeds under suboptimal conditions with reference to common
wheat.

Preliminary experiments on effect of various stresses like water, temperature,
salinity and pH regimes on germination of parthenium and wheat seeds showed that
parthenium seeds were more sensitive than wheat seeds to various stresses. The
experiments are being repeated to ascertain relative degree of various stresses inhibiting
germination and seedling growth of the species.

Germination of parthenium seeds under sub-optimal conditions with reference to common
paddy

Preliminary studies were undertaken on parthenium and paddy seed germination and
seedling growth under water, salinity, temperature and pH regimes. The results showed
parthenium seed germination and seedling growth were much more sensitive to suboptimal
conditions than paddy seeds. The studies are being repeated to ascertain relative tolerance
of parthenium seeds to stresses with reference to paddy.

Germination of parthenium seeds under the influence of heavy metals

Seed germination and seedling growth of parthenium were studied under the
influence of different levels of heavy metals. Preliminary results obtained so far suggest
that parthenium is more sensitive than wheat to heavy metal stress. The results also
suggest that parthenium may not be favoured by environmental pollution. Further studies
are continued.

Studies on the Mechanism of Herbicide tolerance / resistance of major crops and their
problem weeds : Physiological and genetic manipulation for greater crop protection and
increasing herbicide efficiency

Screening of Allelopathic influences of rice cv. kranti and its problem weed Echinochloa
colonum (Ee).

Auto-allelopathic studies of rice: Effects of various concentrations (0-10%) of rice lechates
on the germination and growth of rice showed that there were complete inhibition of roots
with 10% lechate fraction and drastic reduction in root growth with 5% lechate. The shoot
growth was also significantly reduced with these concentrations. In the recovery test
experiments where the affected seedlings were washed off the lechate and allowed to grow
in distilled water, it was noted that the adverse effect of lechates on germination and
growth were irreversible there by proving the presence of strong auto allelopathic influence.
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Auto-allelopathy in E. colonum : Experiments with this weed showed that 10 and 5%
lechates of E. colonum seeds and .also significantly retarded the root and shoot growth.
These adverse effects were however, reversible. It is therefore presumed that it has but
considerable allelopathic effect on itself.

Allelopathic effect of E. colonum on rice: The weed lechates (5-10%) significantly reduced
the root and shoot growth of rice. These toxic effects were also found to be irreversible.
The germination of rice, however, was not affected when treated with these weed lechates.

Allelopathic effect of rice on E. colonum : Concentrated rice lechates (10%) completely
inhibited rice germination, other concentrations adversely affected the shoot growth. These
adverse effects, however, were reversible in nature.

From the above studies, it could be inferred that the allelopathic effect of E. cotonum
on rice is highly toxic and irreversible. Besides rice has its own irreversible auto allelopathic
effect.

Morphoanatomic studies of Isoproturon resistant Phalaris minor and its susceptible biotype:
The plants were grown in plots and the study was conducted on 35 days old plants. The
resistant biotype exhibited thicker leaves, thicker cuticle and stomata of smaller size (Table-
17). Besides, the leaf anatomy of Pha/aris minor in general also exhibited chloroplast
containing bundle sheath cells which anatomically resemble those of C4 plants (Fig.-3).
Often the bundle sheath appeared to be open.

Table- 17 : Morpho-anatomical differences

Morpho-anatomical features IPU-Susceptible biotype IPU-Resistant biotype
Stomatal density (No./focus)

a) In adaxial leaf surface (ADLS) 18 19

b) Abaxial Leaf Surface (ABLS) 25 21

Stomatal size

a) ADLS 55.6x47.7 m2 55.2x19.8 m2

b) ABLS 63.6x77.8 m2 71.5x31.8 m2

Cuticle Thickness

a) ADLS 3.5 m 5.4 m

b) ABLS 2.5 m 6.4 m

Leaf Blade Thickness 278.2 m 477 rn

_________ --!l]1.J ------=--_--!
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Fig. - 3 : Leaf anatomy of Phalaris minor showing cranz. anatomy (with
bundlesheath cells containing chloroplast)
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Estimation of atrazine residues in maize grains and soil

Study was conducted to evaluate atrazine residues in maize grains and in soil.
Atrazine treated soil samples were subjected to extraction with chloroform and thee extracts
were washed twice with 2% NaOH and three times with 0.5 N HCI and finally with distilled
water and concentrated under reduced pressure to 10 rnl.
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Fig. - 4 : Degradation of atrazine (Kharif 1999) .

Maize grains samples were homogenized and extracted with chloroform and
subjected to mechanical shaker for half an hour and concentrated to dryness. It was
dissolved in CCI4 and subjected to column clean up prepared by basic aluminum oxide.
Elutes were collected and concentrated. Concentrated samples of maize and soil were
hydrolyzed with 50% H2S04 and absorbence at 240 nm was measured in an UV-VIS
spectrophotometer.

A calibration curve was prepared using known concentration of atrazine (technical
grade of 98.4 % purity). With the help of calibration curve, atrazine residues in the maize
grains and soil was estimated.

Spectrophotometry determination revealed that atrazine applied at 1.5 kg/ha showed
0.1695, 0.879 and 0.0786 ppm residues in the soil collected respectively at 2, 30 and 60
OAS whereas its application at ~.O kg/ha showed 0.285, 0.126 and 0.098 ppm residues on
the respective OAS (Fig.-4).

Maize grain showed 0.088 ppm of residue at 2.0 kg/ha and BOL at 1.5 kg/ha. RL 50

value of atrazine was found to be 38.08 and 57.74 days when applied at 1.5 and 2.0 kg/ha,
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respectively. From the above results it appeared that atrazine residues were well degraded
and tound below the MRL (0.25) and did not leave any hazardous level of residues in the soil
and maize grain at the time of harvest. .

Determination of atrazine residues in potato soil

Soil samples from 15 cm depth of potato crop at 0, 15, 30, 60, 90 and 150 OAS
(days after spraying) were collected from National Research Centre for Weed Science farm,
Jabalpur and brought to the laboratory for residue analysis. Collected soil samples were sun
dried and passed to 2 mm sieve.

Soil samples were extracted with chloroform and washed with 2 % NaOH and then
with 0.5 N HCI and finally with distilled water. Extracts were concentrated under reduced
pressure at 40°C and subjected to hydrolysis with 50% H2S04. The absorbance at 240 nm
was measured in an UV-VIS Spectrophotometer. A calibration curve was prepared using
known concentration of atrazine (technical grade of 98.4 % purity). With the help of
calibration curve atrazine residues were estimated.

Atrazine, applied @ 1.5 kg/ha showed 0.263 ppm residues at zero OAS which was
disintegrated to 0.119 after 60 OAS, whereas its application at 2.0 kg/ha showed 0.302
ppm residues at 0 OAS which were disintegrated to 0.138 ppm after 60 OAS (Table-j Bl.
Atrazine residues were significantly greater upto 30 OAS. Atrazine residues gradually
decreased with time and dissipated upto 90 % within 90 OAS. Percent degradation was
higher in 2.0 kg/ha dose but this degradation was at par after 60 OAS with 1.5 kg/ha dose
(Fig.-5). -

Table-18: Atrazine residues in the soil of potato crop.

Atrazine (kq/hal Soil sampled (DAS) Atrazine (ppm)
1.5 0 0.263

15 0.219
30 0.145
60 0.119
90 0.025
150 NO

2.0 0 0.302
15 0.234
30 0.153
60 0.138
90 0.028
150 ND
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Fig. - 5 : Degradation of atrazine (Rabi 2bOO)

Though after 60 DAS of its application (2.0 kg/ha), residues was found within MRL
value but showed phytotoxic symptoms and affected plant growth and yield, severely.
Atrazine residues was high when applied at 2.0 kg/ha and found phytotoxic to potato crop.

Soil samples collectd at 90 DAS showed 0.025 (1.5 kg/ha) and 0.033 ppm (2.0
kg/ha) residue which was disintegrated to not detectable limits after 150 DAS.

Studies on sulfosulfuron and isoproturon residues in the post harvest soil of wheat.

A field experiment was conducted in clay soil to study the weed control in wheat
and herbicide residues in wheat soil. Sulfosulfuron at 0.40 kq/ha and isoproturon at 1.0
kg/ha were applied as post emergence herbicides. The experiment was laid out in a
randomized block design and replicated thrice with a plot size of 22.5 m2.

Soil samples from 15 cm depth was collected from each plot including weed free
plot at the time of harvest and brought to the laboratory. Further thse samples were ground
(2-mm) and used for bioassay studies by taking cucumber plants.

One kg soil was filled in clean plastic pots. Cucumber variety Khera puneri was used
as indicator plant and raised to study the herbicide residues. Varying concentration of
sulfosulfuron and isoproturon were applied @ 0.0, 0.2, 0.4, 0.8, 3.2 and 6.4 pprn.and the
soil was mixed thoroughly. The experiment was replicated thrice. Ten seeds of cucumber
were sown to each pot and soil was moistened and data on germination on 7th day, plant
height and number of leaves on 15th day and dry matter production (DMP) was taken on.28th

day.
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Table - 19 Germination percent, plant height, number of leaves and DMP of cucumber plant
as affected by direct application of herbicides.:

Herbicides Concentration Germination Plant height Number of DMP
(ppm) (%) (em) leaves (mg)

Sulfosulfuron 0.0 80.0 5.48 4.15 110.0
0.2 79.0 4.1.3 3.55 81.0
0.4 75.5 3.~8 3.77 62.0
0.8 73.0 3.70 2.94 51.0
1.6 72.5 3.~0 2.69 40.0
3.2 71.3 3.20 2.58 31.0
6.4 70.0 2.37 2.33 22.0

LSD(P= 0.05) 0.16 11.32 1.98 0.66 0.01
Isoproturon 0.0 86.6 6.7.3' 4.10 146.0

0.4 84.2 6.56 3.89 87.0
0.8 72.6 5.73 3.56 67.0
1.0 70.0 5.$5 3.41 61.0
1.6 63.6 4.32 3.00 51.2
3.2 59.6 4.20 2.92 42.1
6.4 55.7 4.01 2.69 34.2

LSD(P= 0.05) 0.23 7.60 1.32 NS 0.01

Data on germination percentage, plant height, number of leaves and dry matter
production as affected by sulfosulfuron and isoproturon are given in Table-19. Cucumber
showed good response and was sensitive to sulfosulfuron and isoproturon residues. The
data pertaining to the cucumber bioassay under varying concentration of the herbicides are
presented in Table-20.

Table - 20 : Germination percentage, plant height, number of leaves and DMP of cucumber
as affected by residue of sulfosulfuron and isoproturon applied to wheat in rabi
season.

Treatment Dose Germination Plant height Number of DMP
(kg/ha) (%) (em) leaves (mg/plant)

Sulfosulfuron 0.30 60.0 6.24 3.67 60.0

Isoproturon 0.75 78.0 6.65 3.87 107.0

Weed free - 90.0 7.90 4.73 289.0

LSD (P= 0.05) - 11.02 4.50 1.99 1.99
, ,
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Table - 21 : Regression equations for sulfosulfuron and isoproturon.

Herbicide Parameter Quadratic equation R2

Isoproturon Germination (%) y= 83.191 - 12.833 X + 1.373 X2 0.922

Plant height Y = 6.7905-1.40 X + 0.1519 X2: 0.914,

Number of leaves Y = 4.0038 - 0.60 X + 0.0620 X2 0.943

DMP Y = 0.1124 - 0.043 X + 0.0049.X2 0.816

Sulfosulfuron Germination (%) Y= 78.548 - 4.318 X + 0.474 ~2 0.845

Plant height Y = 4.5956 - 0.7485 X + 0.064 X2 0.758

Number of leaves Y = 3.8581- 0.738 X + 0.079 X2 0.885

DMP Y = 0.087 - 0.0341 X + 0.0037 X2 0.814

Regression coefficient and quadratic equation were worked out for each herbicide
(Table-21). Results showed that with increasing concentration of isoproturon, decreased the,
germination percentage, plant height, number of leaves and DMP of the cucumber plant.
Sulfosulfuron did not affect the germination percentage, whereas pl~nt height, number of
leaves and DMP was reduced, significantly. Sulfosulfuron inhibited the growth of cucumber
leaves and reduced its size significantly as compared to control. On the basis of R2value, it
was concluded that the number of leaves per cucumber plant was the best parameter to
indicate isoproturon and sulfosulfuron residues in soil in bioassay techniques.

The level of sulfosulfuron (0.30 kg /ha) and isoproturon (0.75 kg/ha) residues in post
harvest soil of wheat, as measured by bioassay techniques, was found to be 0.254 and
0.227 pprn, respectively.

The same soil was also used for analysis of isoproturon residue by following
spectrophotometric technique. Soil samples were extracted with methanol in a mechanized
shaker and filtered through whatmann filter paper No. 5 and concentrated under reduced
pressure at 40°C. Concentrated soil samples were subjected to alkaline hydrolysis and
diazotization. Further coupling was done with alkaline p-amino aceto phenone.

lsoproturon residues were estimated with the help of UV-VIS Spectrophtometre at
397 nm. Calibration curve was prepared with isoproturon standard (technical grade 96.4 %
purity). Spectrophotometric analysis showed below detectable level of isoproturon residue in
soil. It was concluded that at lower level of this herbicide residue, bioassay is superior to
spectrophotometric analysis.
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BIOLOGICAL WEED MANAGEMENT SYSTEM

Testing of media for growth of Trichoderma viride and Gliocladium virens

Laboratory experiment was carried out for growing these fungi on potato dextrose
broth, Neem oil cake, Jowar, Rice, Wheat, Paddy straw, wheat straw and coconut (raw
kernals). Trichoderma viride grow better on all these .substrates. Gliocladium virens also
grew on these substracts except neem oil cake (Table-22). Paddy straw, wheat straw, jowar
and rice seeds would be tested next year for knowing the possibility of mass production and
developments of formulations which may be easy to apply.

Table-22: Effect of different media on growth of Trichoderma viride and Gliocladium virens

Growth of
Gliocladium virens

Name of substrate Growth of Trichoderma
viridi1,

1 Potato dextrose broth +++
2 Neem oil cake +++

I

3 Rice +++
4 Paddy straw ++
5 Wheat straw +++
6 Coconut +++

+++ Excellent, ++ Medium, + Poor growth, - No growth

Testing of Trichoderma viride and Gliocladium virens

+++
++

+++
+++
+++
+++

The seeds of wheat, paddy, Phalaris minor, Echinochloa spp. and Parthenium
hysterophorus were tested with Trichoderma viride and Gliocladium virens. These seeds
were incubated in petri dishes on moistened filter paper at room temperature 25 ± 1°C or at
18-20oC for Phalaris minor for one week. After 8 days of incubation seeds were examined
for germination and root/shoot growth.

Trichoderma viride enhanced seed germination of wheat and paddy by one day and
delayed seed germination of Phalaris minor. The seed germination of Phalaris minor was
reduced by 74% whereas wheat seed germination was 100%. Trichoderma viride also
reduces seed germination of Echinochloa spp. by 75% and Parthenium hysterophorus by
100%. Gliocladium virens have more profound effect on root growth of these weeds as
compared to shoot growth.

____________________________ ~L__Q_8_· 1 _



Effect of seed treatment with Trichoderma viride, soil application and spray of
Gliocladium virens on Echinochloa in rice crop

Seeds of paddy were treated with Trichoderma viride (Ecofit 4 glkg seed) + soil
application of Trichoderma" viride grown on neem oil cake at 100 g/m2 followed by spray of
Gliocladium virens 8 gllitre of water mixed with mustard oil (10%) could control Echinochloa
spp. There was no adverse effect on rice seed germination. The further work is in progress.

Table - 23: Effect of different media for the pathogenicity of Trichoderma viride and G.
virens on Phalaris minor

Treatment germinated seeds Germinated Inhibition in P. minor
of wheat (%) seeds of P. seed germination

minor (%) (%)
r- Control

T2 GV Jowar

T3TV Jowar

90

96

90

90

84

94

30.4

23.2 23.68

21.6 28.94

32.0 - 5.2

31.2 - 2.6

19.2 36.84

T4 TV rice straw

T5 GV rice Straw

T6 Neem cake alone

GV- Glicladium virens; TV- Trichoderma viride

-:ffect of different methods of application of Trichoderma viride on Phalaris minor in
wheat crop (Pot experiment)

Seed treatment of wheat with different formulations of Trichoderma vir/de (Ecofit
Triche). soil application and spray could inhibit seed germination and vigour of Phalaris minor
(Table-231. There was no adverse effect on wheat seed germination. The population of
Phalaris minor was not sufficient so the work will be repeated next year 2000. Spray of
Gliocladium virens with mustard oil 10% could kill Phalaris minor, Parthenium
hysterophorus, Chenopodium album, Melilotus alba and Trifolium sp.

Host specificity testing of Sclerotium rolfsii and Sclerotinia sclerotiorum on different
field crops

Field experiment was carried out to evaluate the host specificity of fungus against
field crops. During kharif 1999 Sclerotium rolfsii could inhibit seed germination of cowpea ,
tomato, guar, lady fingre, chilli, maize, paddy, soybean, moong and jowar by 1.00, 4.61,
2.68, 2.68, 15.25, 1.0.26, 2.66, 17.60, 0.349 and 5.25 per cent, as compared to
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untreated plots, respectively (Table-24). During rabi Sclerotium rolfsii could inhibit seed
germination of lentil, mustard, linseed, pea, carrot, tomato, radish and french bean 14.68,
19.50,34.94,16.4, 16.31,33.40,42.16 and 1.q4 per cent, as compared to untreated
plots, respectively whereas wheat and gram germinated normally (Table 25). Sclerotinia
sclerotiorum could inhibit germination of moong and lady finger by 60 and 36%, respectively
as compared to untreated (control) where as during rabi maximum reduction in seed
germination was of tomato, carrot, linseed and wheat respectively as compared to control.
In other crops reduction in seed germination was 9-11 % as compared to control (untreated
plots).

Table - 24: Host specificity testing of different crops against different fungus (Kharif)

Treatment Inhibition by Inhibition by Sclerotinia
Sclerotium roffsii (%) scferotiorum (%)

T1 Cowpea 1.01 6.09
T2 Tomato 4.61 30.79
T3 Guar 2.68 3.34
T4 Lady finger 2.68 36.66
T5 Chili 15.25 11.90
T6 Maize 10.26 8.96
T7 Paddy 2.66 8.66
Ts Soybean 17.60 12.58
T9 Moong 0.349 60.01
T10 Jowar 5.25 77.65

Table - 25: Host specificity testing of different crops against different fungus (Rabi)

Treatment Inhibition by Inhibition by Sclerotinia
Sclerotium rolfsii (%) sclerotiorum (%)

T1 Wheat + 18.20 - 24.74
T2 Gram + 1.88 - 10.98
T3 Lentil - 14.68 - 9.95
T4 Mustard - 19.50 - 8.29
T5 Linseed - 34.95 43.52
T6 ..Pea - 16.14 - 11.57
T7 Carrot 16.31 - 32.63
Ts Tomato -33.40 -53.4
T9 Radish - 42.16 - 13.66
T10 French bean - 1.54 -
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Effect of different methods of application of Trichoderma viride on germination and
vigour of Phalaris minor in wheat crop (in Held)

For testing efficacy of Trichoderma viride for management of Phalaris minor in wheat
different formulations of Trichoderma viride were used as seed treatment, soil treatment and
spray of Trichoderma viride and Gliocladium virens alone or in combination with neem oil
cake. The main treatment were seed treatment ecofit 4g, soil treatment 8g + compost +
NOC. T.v. 8g + Compost + 109 Triecho. Seed treatment, Tricho + soil application
compost 109, NOC + T.v. 200g, weed free and weedicide isoproturon. Out of all the
treatments germination was maximum inhibite~ by soil application of T.v. + compost. There
was no adverse effect on germination of wheat. Yield were also better in this treatment,
germination of P. minor earheads reduced and yield of wheat was increased.

Effect of different populations of marigold on Parthenium hysterophorus

Marigold was grown in combination with Parthenium hysterophorus in different
ratios 50P alone, 50:25, 50:50, 50:75, 50: 100, 50: 150, and 50:200. While increasing
number of population of marigold, Parthenium population was reduced drastically (Table-26).
Marigold suppressed Parthenium hysterophorus in early stage by competition and next year
as observed in earlier experiments marigold inhibits re-germination of Perthenium
hysterophorus. This technology may be used in places where marigold could be saved from
cattle feeding like bunds in the fields, schools, and protected areas. This is very effective
and cheapest method which could be used for suppressing Parthenium hysterophorus.

Table - 26: Effect of Marigold on Parthenium plant

-
Treatment Parthenium Parthenium Branches Flower

plant at 60 plant height (no ./plant) (no./plant)
DAS (no.) (em)

T, 50 Parthenium alone 41.66 57.66 7.8 233.33
T2 50 Par + 25 Mari 43.33 58.80 6.3 190.00
T3 50 Par + 50 Mari 41.33 60.33 5.4 182.73
T4 50 Par + 75 Mari 39.33 60.04 5.9 169.93
T5 50 Par + 100 Mari 40.66 62.26 5.46 172.13
T6 50 Par + 125 Mari 35.66 62.00 5.06 152.1
T7 50 Par + 150 Mari 30.33 68.66 4.86 152.6
T8 50 Par + 175 Mari 29.66 65.93 5.20 137.13
T9 50 Par + 200 Mari 27.33 68.46 4.4 112.4
TlO 50 Par + 2,4-0 Spray 33.00 - - -
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Survey of insect and non-insect fauna of weeds in Jabalpur and adjoining area

Survey of Insect fauna

Regular surveys were made in and around Jabalpur for insect and non-insect fauna
on the weeds of cropped and non-cropped situations. Different types of insects belonging
to family Lepidoptera, Homoptera, Hemiptera and Coleoptera were collected from various
weeds. But none of the species was different than the previous year's collection.

On Lantana camara, tingidae bug Teleonemia scrupulosa was found to feed but
overall impact of this exotic insect was not very severe. The attack was more in the
September-October when the impact was visible in the form of brown leaves without
chlorophyll inside. But by the end of October, attacked plants of lantana regained their lost
vigour. This reflects that in spite of attack by this tinged bug, lantana population is not
likely to be suppressed. On Calotropis procera larvae of butterfly probably Dannis plexipus
were recorded in the month of May and June 1997. A blue coloured beetle identified as
Platycorynus sp. (Coleoptera) was recorded during June to September C. procera. This
adults forms of this beetle was found to defoliate even big well grown plants of C. procera.
The attack was so severe that rnanv plants were killed. The beetle could not feed on other
weeds and crops which reflect its suitability as host specific insect against C. procera.
Further study is in progress about the life-cycle and development on C. procera. An
unidentified species of grey coloured weevil was also found to attack C. procera.

At Jabalpur, turtle beetle identified as Aspidomorpha miliaris was found responsible
for severe defoliation of the weed Ipomea fistulosa. Damage was compounded by another
beetle of the same genus but of different species namely Aspidomorpha sanctacercecis (F.).
Appreciable attack on Physalis minima vernacularly called 'Panchcuta' was also noticed by a
coccinellidae beetle Henosepilachna vigintioctopunctata (F.). Mild infestation of Bactra sp.
on Cyprus rotundus was observed. On Cassia tora, Lepidoptera Eurema hecabe (Linn. l.
Euproctis lunata(Walk.), Cosmophila erosa (Hiibn.) and Porthesia xanthorrhoea Koll were
found to attack on foliage. One lepidopteran species was also found to attack on pods of
Cassia tora. Polyphagous species Helicoverpa armigera was recorded to feed on weed
species Chenopodium album, Cichorium intybus, Parthenium hysterophorus. On the weed
Comelina spp. larvae of butterfly Ergolis ariadre (Johanmex) were found to feed voraciously.

Attack of shoot and root borer Nupshera lenita was observed on Parthenium
hysterophorus. The damage on the plants was more severe during September. Survey
revealed that waves of attack on water hyacinth by the Neochetina spp.

In addition to insects goats were found to graze the parthenium in rainy season and
winter. Gareful observation revealed that animal does not take parthenium as a main fodder
but only occasionally to supplement the diet.

32 1 _



NRC-W) ANNUAL RCPORT (1999-'2000)

Identification of collected specimens

As and when any insect species 'was collected from any weed, the immature stages
were reared in the laboratory and adults were obtained. Efforts were made to identify the
specimens collected during survey. For authentic identification, adult stages were sent to
Zoological Survey of India, Calcutta for correct identification of the species. So far about 45
insect species collected from various weeds have been identified by ZSI, Calcutta.
Identification of other specimens is in progress. Some specimens have also been got
identified through IARI, New Delhi.

Population study of Neochetina spp. on water hyacinth

Monthly surveys were also made in three ponds of Jabalpur for monitoring the
population of Neochetina spp. and corresponding damage to water hyacinth. Samples of
water hyacinth plants from each pond were taken and larval and adult population of
Neochetina. spp. was counted. It was seen that population was highest corresponding to
the damage to leaves. It was also observed that even in a badly infested pond wherein
water hyacinth has again established after the collapse due to action of Neochetina spp. ,
initially adult and larval population remains low and gradually it increase corresponding to
the damage. The population of larvae and weevils of Neochtina_spp. varied pond to pond. In
the pond namely 'Mahanadda' average maximum and minimum population of adults on 25
plants sampled for study varied 3.76 and 0.44 in October 1999 and January 2000,
respectively. Like wise average maximum and minimum larval population also varied 4.6
and 0.2 in July 1999 and January 2000, respectively. Average counting of feeding scares
on 25 leaves showed maximum scares in samples collected in June 1999 while minimum in
March 2000. In another pond named 'Ranital' lowest average adult population (0,04) was
observed in May 1999 while highest (11.48) in the month of November 1999 while larval
lowest population ( 0,0) was observed in May 1999 and highest (2.84) was observed
August 1999. Average feeding scares were highest in October samples while lowest (4.96)
in February 2000 samples. In third pond also, population of adults and larvae varied month
to month, minimum adults and larval population (0.32 and 0.84) in the month of September
1999 and Mach 2000, respectively. The maximum adult and larval population (3.833 and
3.04) was observed in October 1999.

Impact of shoot and root borer Nupserha lenita on parthenium.

At first Monsoon, adults of shoot and root borer Nupserha lenita begin to emerge
from the pupation. The emergence of adult continued till September end in captivity. After

.hatching adults mates and start egg laying by making insertion on the soft tissues of the
twigs of host plants. After hatching, grubs move gradually towards the main shoots via
the twigs. After reaching at main shoot they start to move downward and ultimately
reached to the root. A grub pupates in the main root or the soil near the tape root. While
tunneling the shoots, main shoots may be broken by the fast blowing wind due to
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h.ollowness of the stems. Thus this insect plays role in controlling Parthenium and Xanthium.
The rate of infestation of parthneium plants by the borer varied place to place. Preliminary
study showed drastic reduction in flower reduction. and dry weight reduction of the attacked
plants when compared with non-attacked plants.

Study of the effect of Cassia tora on parthenium suppression

It was confirmed that Cassia tara may suppress the germination and growth of
parthenium only if it germinates earlier than the parthenium. If parthenium germinates early
it may compete with the Cassia tara and produce seeds. Further, it was observed that
parthenium has the capacity to germinate at any season on the availability of suitable
moisture while Cassia tara germinates only during rainy season after monsoon. Earlier
observations were further confirmed that only during rainy season Cassia tara is able to
suppress the germination and growth of parthenium. But it is not necessary that in other
season also say winter or summer, parthenium would not germinate on the same piece of
land. Observations revealed that during rainy season the observed land was dominating by
the Cassia tara and the population of parthenium was very low but during winter or
summer season on the same land on the availability of moisture, parthenium germinated
profusely due to which seed bank of parthenium was kept intact at that place.
Unequivocally, it was proved that at the observed site that used to be dominated by the
Parthenium in rainy season too has been replaced by the Cassia tora thus suppressing the
germination and growth of partheniurn during most active season. Had Cassia tora not
dominated the land, the germination and growth of parthenium would have been a regular
feature on that piece of land. It was also observed that in long term gradual replacement of
parthenium occurred which was reflected due to the less population of parthenium on the
same place in winter and summer season too.

Developmental studies of insect on weeds

Collected species were subjected for developmental studies in the laboratory
conditions on various hosts. Life cycle study of an unidentified bug on Croton bonpledanium
(a weed of wasteland area) was completed and the bug was also tried on other weed and
crop plants but so far it has not completed its life cycle on any other plants. It shows that
this big may be host specific to Croton bonpledanium.

Development of the beetle Henosepilachna vigintioctopunctata (F.) was studied on
Physalis minima. It was further confirmed that this insect could be developed on other
host like tomato and other weed locally called' Datura', therefore host specificity on Physalis
minima was ruled out and it was not considered an important insect for biological control
programme against P. minima weed.

Life cycle studies of turtle beetle Aspidomorpha miliaris and A. sanctacercecis were
completed on Ipomea fistulosa weeds. Further study revealed that A. miliaris can complete
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its life cycle on Ipomea fistulosa and Ipomea batata both but the development of another
species of turtle beetle A. sanctacercecis was doubtful on Ipomea batata. However it was
found that if newly hatched larvae were released on Ipomea batata, they were able to
complete the life- cycle on I. batata but if instars already developed on I. fistulosa were
released on I. batata they were not able to feed. Unequivocally, I. fistulosa was preferable
host for both the beetles.

Release, establishment and spread of Mexican beetle Zygogramma bicolorata

Beetle was first released in Jabalpur near NRCWS farm on roadside in 1997 in a
small area. By 1999, the beetle was found to establish in the area and suppressed the
growth of Parthenium. By now,' beetle has spread up to 5 km in all direction from the focal
point of release area.

MECHANICAL WEED MANAGEMENT.

Design improvements and prototype development of different designs of improved
weeding tools and implements

Different designs of weeding tools and implements have been developed for different
soil and crop conditions. Only few designs of developed weeding tools have become popular
among the farmers in different parts of the country. Most of the other designs of weeding
tools have not become common due to some problems and non availability of prototypes.
This project was initiated to do suitable/required improvements in the design of weeding
tools and implements to increase their working efficiency, reduce the manufacturing cost
and to fabricate a good quality weeding tools and implements.

In the first step, different designs of weeding tools and implements developed at
different research organisations were reviewed and selected for the developmental work.
Based on this review the following weeding tools and long handled weeders were selected
for fabrication as per the design improvements worked out.

1. IARI Crescent hand hoe
2. Wheel hoe with large wheel (600 mm)
3. Wheel hoe with small wheel (300 mm)
4. IT-WAM-82 a multi-weeder
5. NRCWS-wick applicator

Under this project, fabrication of above mentioned five tools has been carried out
based on the sketches, reviewed. The design were refined and development and fabrication
of weeding tools and implements were carried out. These developed and refined weeding
tools will be tested in kharif and rabi season 2000-2001.
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Fig. - 6 : CRESCENT HOE (IARI Desgin)

Fig. - 7: NRCWS, Wick applicator
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Design, development/refinement and evaluation of engine powered aquatic weed
cutter/harvester for small waterbodies.

Physical cutting and removal of aquatic weed by their rapid commercial utilization is
the best approach to aquatic weed management in India. At present, no commercial aquatic
weed cutter/harvesters either imported or indigenously developed are available (except one
or two at CIFE and liT, Kharagpur). A review of different designs of power aquatic weed
cutters/harvesters was carried out and based on the experience gained it is aimed to develop
a small unit of power aquatic weed cutter harvester at NRCWS for use in small and big
water bodies, irrigation canals and ponds etc. The collection of cut weeds will be done by a
separate boat with labourers. Based on the review of designs of developed aquatic weed
cutters/harvester, an engine operated aquatic weeder with its various units mounted on a
motorised boat structure was designed and fabricated at the centre's workshop. The
engine of the weed harvestor is in process of procurement. As soon as its engine is
procured the machine will be completed and will become operative. The front of the weed
harvestor was designed in the shape of hull such that it may divert the aquatic weeds and
help in the streamline motion of the boat. It is a conic section with its apex at the top level
of the boat. An one metre long reciprocating type of cutter bar was selected. Power to the
cutter bar was provided through a cam and a connecting rod arrangement. A frame was
designed and fabricated using MS angles to support the cutter bar. The stroke of the
cutting knief was 76.2 mm with proper registration. Mitsubishi AD-8 engine has been
selected with the rated power of 8 HP and maximum power of 10 HP for use as power
source. A pulley rated rpm and the maximum rpm of the engine are 1500 and 1600
respectively. The weight, shape and size of the machine created the necessity of transport
wheels and hence to make the machine to enable behind a tractor. Four transport wheels,
two in the front and two in the rear were fixed to the main frame of the machine. These
wheels are removed after lowering the machine inside the aquatic body and are fitted again
to the main frame before taking the machine out of aquatic body for transport. The total
weight approx. designed for the machine will be 400 kg with extra operator's body weight
and loading of 200 kgs so that the machine is designed for capacity of 600 kg only.

A machine developed for eradication of the aquatic weeds should be economical,
robust and small in size to suit the socio-economic conditions of the country. As a large
number of small as well as large aquatic water bodies are existing in India. Keeping this
point in view the present project work is initiated to develop a low cost technology for
mechanical weed eradication which could be effective as well adoptive under Indian
situation for irrigation canals, aquacultural ponds and big water bodies.

Design, development and performance evaluation of of self propelled power weeder
for line sown crop

Field crops are nowadays sown by tractor drawn seed drills and other sowing
devices. In order to undertake the weeding operation fastly a need for power weeder -is felt
which can do the weeding operation in equivalent machine width to that of the tractor
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dr~wn seed drills. Engine powered weeding tools are either hand held type or knap-sack
type (back mounted). Commercial types of power weeder have been imported using small
engines and rotating disc type of cutters. These machines are suitable for bush cuttings,
Hedge cutting or lawn maintenance work. These machines are not very much suitable for
field crop weed control work. Tractor mounted cultivators are also not suitable for
weeding operation in standing crop. Therefore, this study is proposed to design a self
propelled power weeder for line sown crops of 2.25 m widths. After reviewing the design
features and operational parameters this work has been planned for the development and
fabrication of the unit. During this year fabrication of frame of the self propelled power
weeder has been initiated. The work is on hand.
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3. Education and Training

Personnel Subject Institute/Centre Date Duration
Dr. O.K. Pandey, Summer School / Deptt. of Molecular June 20 20 Days
Scientist (SS), Training on Molecular Biology, Genetic to
Plant Physiology diagonistics in Plant Engineering and July 10,

Science Biochemistry, 1999
GBPUA&T, Pantnagar

Dr. O.K. Pandey, Training on Structural Deptt. of Organic March 6- 12 Days
Scientist (SS)' elucidation of plant Chemistry, liS, 17, 2000.
Plant Physiology constituent using Bangalore

various analytical
instruments like GLC,
HPLC, NMR, MS and
IR

Mrs. Shobha Training on Advances TNAU, Coimbatore January, 10 Days
Sondhia, in chemical weed 18-27,
Scientist management and 2000.
(Residue Chern) herbicide residue

estimation and
management

Mrs. Shobha Instrumental methods JNKVV, Jabalpur Feb. 25 20 Days
Sondhia, of analysis in to
Scientist agricultural research March 6,
(Residue Chern) 2000.

Sh. M.K. Bhatt, Training-cum- NAARM, Hyderabad November 2 days
Artist-cum- workshop in 29-30,
Photgrapher Rajbhasha 1999
(T-5) karyanvayan ke

pachas varsha :
Uplabdhiya aur
akanchhanye
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4. Linkages and Collaboration in India and Abroad
Including Externally Funded Projects

To achieve its mission, NRCWS maintains effective linkages both with the National
and International Organizations engaged in research and development of Weed Science.

SI. Area of Projects in Collaboration Project Leader Institutes
Collaboration

Biological Control Developing strategies for the Dr. L.P. Kauraw, CABI, UK

control of Parthenium weed in
Sr. Scientist

India

2 Specific Weed For generating location specific Project SAUs,
Problems

technologies for weed
Coordinator, State
AICRP-Weed Agricultural

management in different Control, Department

crops, cropping and farming
NRCWS, and ICAR
Jabalpur Institute

systems

3. On Farm Research Initial identification and Dr. Anil Dixit Herbicide

evaluation of few herbicides
Scientist (SS) Industries
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5. All India Coordinated Research Project On Weed
Control

The AICRP-WC started functioning since 1977-78 with 5 centres. The utility and the
work done in the project found to be of immense support among farmer's community and
therefore, ICAR increased centres and at present there are 22 centres located in different
SAU's. The work done at these centres has been of immense value in the area of their
jurisdiction. Some of the major research results have been identified from the various
centres which are as below:

.:. In transplanted rice, mixture of anilofos + trichlopyr provided broad spectrum weed
control.

.:. In direct seeded upland paddy, halod fb 2 hand weedings were most effective.
Among herbicides, pretilachlor 0.75 kg or butachlor 1.0 kg and mixture of iondax +
anilofos (30 + 240 g/ha) were effective .

•:. For control of grassy weeds viz. Phalaris minor and Avena ludovicians in wheat,
post em. application of clodinofop-methyl 0.15 kg, dichlofop-methyl 0.80 kg,
fenoxaprop 100-120 g/ha and sulfusulfuron 20-25 g/ha was effective. Metsulfuron
2 g/ha + 0.1 % surfactant was very effective against broadleaved weeds .

•:. Mixture of metsulfuron + metribuzin (16 + 660 g/ha) at 7 WAP gave effective
control of weeds in sugarcane .

•:. In cotton, directed spray of flufosinate ammonium (0.450 - 0.900 kg/ha) in rows at
7 WAS or cross sowing + pendimethalin 0.75 kg/ha were effective .

•:. Oxadiazon 0.50 kg/ha or pendimethalin 1.0 kg/ha as pre-em. can be used for control
of almost all the weeds in onion .

•:. Metribuzin at 0.3 kg/ha as pre-em. gave effective control of weeds in potato .

•:. In chilli, pre-transplant application of pendimethalin, oxadiazon, fluchloralin
supplimented with 1 HW at 45 DAS gave effective control of weeds .

•:. Oxadiazon 0.5 kg/ha or pendimethalin 1.0 kg/ha as pre-em. were effective in
checking Asphodelus tenuifolius in chickpea .

•:. Problem of Mikania micrantha was effectively controlled controlled by diuron 1.5
kg/ha or oxyfluorfen 0.20 kg/ha Chromolaena odorata could be effectively
controlled by imazethapyr 75 g/ha in non-cropped situation.
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.:. Initial weed free condition upto 45 DAS is essential for higher yields of lowland wet
seeded and transplanted rice, sorghum and sunflower .

•:. Weeds like Ipomea carnia, Mikania micrantha, Eichhornia crassipes etc. can be used
as vermicompost as they contain 1.19-1.58% N, 0.90-1.73% P and 1.40-2.697 K.

•:. Repeated use of butachlor in rice resulted in shift of grassy weed from Echinochloa
crusgalli to Leptochloa chinensis in rice-rice system .

•:. Continuous use of butachlor in rice increased the population of Scirpus spp. and
isoproturon in wheat incresed the Vicia sativa and Lolium temulentum in rice-wheat
system.
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6. List of Publications
Research Papers

Kauraw, L.P. and A. Chile 1999 Efficacy of Trichoderma viride (in vitro) as biocontrol agent
for different pathogens of Parthenium hysterophorus. Pestology 11(9): 45-46

Kauraw, L.P. and A. Chile 1999 Field survey for plan pathogenic fungi associated with
Parthenium hysterophorus in Madhya Pradesh, India J_ 8iol_ Control 13 :141-144.

Kauraw, L.P. and Sushilkumar 1999 Biological management of Parthenium hysterophorus.
ICAR News 5 (2): 17

Mishra J.S. and S.P. Kurchania (1999) Leaf area index relationship with solar radiation
interception and dry matter production in mustard (Brassica juncea L.) weed
ecosystem as influenced by nitrogen levels, planting geometry and weed control
methods. Indian J_ Weed Sci. 31 (1&2): 95-95.

Mishra J.S. and S.P. Kurchania (2000) Weed dynamics, nutrient uptake and yield in mustard
(Brassica juncea L.) weed ecosystem as influenced by nitrogen levels, planting
geometry and weed control methods. Indian J_ Weed Sci (Accepted).

Mishra, J.S.; Singh, V.P. and V.M. Bhan (2000) Crop-weed competition studies in French
Bean (Phaseolus vulgaris L.). Plant Protection Quarterly 15 (2): 46-47.

Shobha Sondhia (2000). Status and study of physico-chemical parameter and potentiality of
Nalban sewage fed fisheries, Salt lake, Calcutta. Aquacult, 1, No.1, 9-12.

Singh, V.P.; Anil Dixit and V.M. Bhan 1999. Influence of Lactofen, Fluzifop-p-butyl and
sethoxydim alone and in combination on weeds and grain yield of soybean (Glycine
mex L.) Pestology XXIII No. 11 p.44-48.

Paper presented in Conferences/seminar/symposium.

Dixit, Anil; V.P. Singh and V.N. Saraswat (1999) Weed management in potato. Proc. Of
Global Conference on potato held at 6-11 Dec. 1999 New Delhi.

Dixit, Anil; V.P. Singh and V.N. Saraswat (2000). Influence of herbicide application in rice
and its effect on succeeding crop of wheat.. In International conf on Natural
Resources Management Feb:14-18,2000.

Dubey, R.P.; R. Dinesh and A.K. Nair (2000) Prospects of green manuring in rice in
Andaman Island. Indian Fmg. 49( 12) : 14-15.
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Khankhane, P.J.; V.P. Singh and V.M. Bhan (1999) Effect of time of nitrogen application on
yield and N uptake by weeds in rice wheat cropping sequence. In abstract - The
Eighth Biennial Conference - of'lSWS held in February 5-7, 1999.

Pandey, O.K. and L.M.S. Palni (1999) Micropropagation of Parthenium hysterophorus L.
Paper presented in National Symposium on role of plant tissue culture in biodiversity
conservation and economic development held at GB Pant Institute of Himalayan
Environment and Development, Almora from June 7-9, 1999: 16-17 pp.

Pandey, O.K. and L.P. Kauraw (1999) Biotechnological Approaches to Weed Management.
Paper presented in Seminar on Biotechnological applications - Relavance to Indian
Farmers held at Pune from May 20-21, 1999: 37-38 pp.

Singh, V.P., Dixit Anil, Prasad Babu MBB and Mishra t J.S. (2000) Effct of periods of soil
solarization and weed control measures on weed growth and yield of soybean
(Glycine max L.). In extended summaries. Int Coni. on managing natural resouce for
sustainable Agril. Production in 21st Century. 3: 1457-1459. .

Shobha Sondhia and V.N. Saraswat (2000). Spectrophotnmetric determination of atrazine
residues in maize grains and soil. Proceeding of the Interantional Conf. On Natural
Resource Management held at New Delhi, w.e.f. 14-18 February, 2000

Sondhia, Shobha and D. Swain. (2000). Alleolpathic effect of Datura stramonium L.
(Jimson wedd) on Oryza sativa L. (rice) and its problem weed Ischemum rugosum
Salisb (Wrinkle grass). Proceedings of the 87 th Session of the Indian Sci. Congress
held at Pune, 3-7 January, 20000: p 17

Sushilkumar; V.N. Saraswat; L.P. Kauraw and O.K. Pandey (2000) Socio-economic
consideration for the management of problem weed - Parthenium hysterophorus L In
extended summaries. Int Conf. on managing natural resouce for sustainable Agril.
Production in 21st Century Vo/.3 : 1076-78.

Popular Article

Dixit, Anil 1999 Kharif faslon mein kharpatwar niyantran Krishak Jagat:14-20 June99pp 17.

Dixit, Anil (2000) Faslon main kharpatwar prabandhan. Khad Patrika 41 (1): 13-15.

Mishra, J.S. and M.S. Raghuwanshi (2000) Dhan ki nursery taiyar karne ke bidhi evam
kharpatwar prabandhan. Khad Patrika (In press).

Mishra, J.S. and M.S. Raghuwanshi (2000) jaid ki pramukh faslon main kharpatwar
niyantran. Khad Patrika 41 (3): 33-35.
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7. List of approved projects during 1999-2000
Name of the Project title. Name of Project Date Date of

section Leader of com ple-
start tion

Biological Biological control of weeds using Dr. L.P. Kauraw, 1997 2002
Weed plant pathogens Sr. Scientist
Management

Developing strategies for the control Dr. L.P. Kauraw, 1997 1999
of Parthenium weed in India Sr. Scientist
(Externlly aided project)

Survey of insect and non-insect Dr. Sushilkumar, 1998 2002
fauna of weeds in Jabalpur and Scientist (SS)
surrounding

Weed Non-chemical approaches for weed Dr. V.P. Singh, 1998 2002
Management mangement Scientist (SS)

Screening and development of new Dr. Anil Dixit 1996 2005
herbicides Scientist (SS)

Biology and ecology of problem Dr. J.S. Mishra, 1998 2002
weeds Scientist

Studies on herbicide-soil micro- Dr. MBB Prasad 1997 2000
organism interactions Babu, Scientist

Weed, fertility and herbicide Dr. P.J. 1998 2001
interaction studies in rice-wheat Khankhane
cropping system Scientist

Nitrogen and weed management Dr. P.J. 1998 2002
interrelationship in cropping system. Khankhane

Scientist

Weed Physiological investigations on the Dr. O.K. Pandey, 1999 2002
Physiology effect of seed quality on crop and Scientist (SS)

weed germination and stand
establishment in relation to weed
management
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Name of the Project title Name of the Date Date of
section Scientists of comple-

start tion
Weed Herbicidal property of phytotoxins Dr. O.K. Pandey, 1999 2002
Physiology Scientist (SS)

Studies on the mechanism of Dr. O. Swain, 1998 2003
herbicide tolerance/resistance of Scientist
major crops and their problem
weeds: physiological and genetic
manipulation for greater crop
protection and increasing herbicide
efficiency.

Residue Studies on herbicide residue in Dr. Shobha 1999 2003
Chemistry soybean-wheat cropping system Sondhia,

Scientist

Studies on herbicide residue in Dr. Shobha 1999 2003
maize-potato cropping system Sondhia,

Scientist

Mechanical Design improvement and prototype Er. H.S. Bisen, 1999 2003
Weed development of different designs of Sr. Scientist
Management improved weeding tools and

implements

Design, development and Er. H.S. Bisen, 1999 2003
performance evaluation of self Sr. Scientist
propelled power weeder for line
sowing crops.

Design, development and Er. H.S. Bisen, 1999 2003
performance evaluation of powered Sr. Scientist
aquatic weed cutter for ponds
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8. SRC, RAC,IMC and QRT meetings

STAFF RESEARCH COUNCIL (SRC)

~ The Staff Research Council of the centre is constituted with the Director of the
centre as its Chairman and all the scientists and Technical officer of the centre as
the members and Dr. Sushilkumar as member secretary. The meeting was convened
on 27/07/99. Beside the SRC members of this centre, the meeting was also
attended by Dr. G.D. Agrawal, Prof. & Head, Deptt. of Food Science, JNKVV,
Jabalpur, Dr. S.P. Kurchania, Assoc. Prof., Weed Science, JNKVV, JBP; Dr. B.
Sachidanand, Assoc. Prof., Deptt. of Food Science, JNKVV, Jabalpur. These outside
members were called to take part in scientific discussion and express their views on
on-going and proposed research projects.

~ In this meeting all the scientist presented their work done during 1998-99 and
. proposed new experiments and projects to be undertaken. Chairman also suggested

the scientists to use the guidelines of the perspective plan and ninth plan for their
project prroposals. It was also brought to their kind notice that multidisciplinary
approach should be followed to lessen the number of projects with their experiments
which may help in achieving the goals on multidisciplinary aspects.

RESEARCH ADVISORY COMMITTEE (RAC) ".

o The meeting of Research Advisory Committee (RAC) was convened on July 28-
29,1999under the chairmanship of Dr S. Sankaran, Ex-VC , TNAU and members
were Dr. a.p. Gupta, Ex-DRS, Dr. C.M. Singh, Director Extension, HPKVV, Palampur
and Dr. R.K. Malik, Prof. Weed Science, HAU, Hisar and Dr. V.N. Saraswat, Director
as Member Secretary. The meeting was also attended by Dr. G.D. Agrawal, Prof. &
Head, Deptt. of Food Science, JNKVV, Jabalpur, Dr. J.P. Tiwari, Prof. & Head,
Deptt of Agril. Botany, JNKVV, JBP and Dr. B. Sachidanand, Assoc. Prof., Deptt. of
Food Science, JNKVV, Jabalpur.

o The committee discussed the matter regarding IX plan and project based budgeting
and reviewed the research results.

INSTITUTE MAMANGEMENT COMMITTEE (lMC)

• The meeting of Institute Management Committee (IMC) was convened on
07.01.2000 under the chairmanship of Dr. V.N. Saraswat, Director , NRCWS,
Jabalpur. The other members were Dr.P.C. Bhatia, ADG (Agro), Dr. N.T. Yaduraju,
Sr. Scientist (Agro), IARI, New Delhi; Dr. K. L. Tiwari, Prof & Head, Deptt of
Agronomy, JNKVV, Jabalpur; Dr. L.P. Kauraw, Sr. Scientist; Er. H.S. Bisen, Sr.
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Scientist; Sh. Ch. Seshu Babu, AAO; Sh.A.K. Shrivastava, AF&AO and Sh. J.P. Kori,
Secretary, IJSC.

• The committee discussed over the provrsion of additional funds under the head of
accounts works, furnishing of new administrative-cum-Iaboratory building, purchase
of new equipments, progress of civil works at the centre, progress of research works
at the centre, income generated through service consultancy, sale of farm produce,
incentive distribution from contract research work, settlement of pending audit paras.
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11. Personnel
MAN~GERIAL STAFF'IN POSITION (As on 31.03.2000)

Designation JoiningName

RESEARCH MANAGEMENT PERSONNEL(RMP)

1 . Director Dr. V.N. Saraswat 12.07.99
(Dr. L.P. Kauraw served as lie Director from 31.3.99 - 11.07.99)

SCIENTIFIC PERSONNEL

'2
3
4
5
6
7
8
9
10
11
12
13
14
15

Sr. Scientist (PI.Patho)
Sr. Scientist (Ag. Engg)
Sr. Scientist (Soil Sci.)
Sr. Scientist (Agril. Ext.)
Scientist (pI. Physiol)
Scientist (SS) (Agro.)
Scientist (Entomo.)
Scientist (SS) (Agro.)
Scientist (Agro.)
Scientist (PI. Physiol)
Scientist (Agronomy)
Scientist (Soil Sci.)
Scientist (Soil Sci.)
Scientist (Residue Chem.)

TECHNICAL OFFICERS

16.
17.

T-5 (Technical Officer)
T-5 (Farm Manager)

ADMINISTRATIVE

18.
19.

Asstt. Admn. Officer
Asstt. Finance &
Accounts Officer

Dr. L.P. Kauraw
Er. H.S. Bisen
Dr. K.K. Barman
Dr. P.K. Singh
Dr. O.K. Pandey
Dr. V.P. Singh
Dr. Sushilkumar
Dr. R.P. Dubey
Dr. Anil Dixit
Dr. D. Swain
Dr. J.S. Mishra
Dr. M.B.B. Prasad Babu
Dr. P.J. Khankhane
Mrs. Shobha Sondhia

10.07.91
01.01.92
16.09.99
15.03.2K
29.11.91
28.05.92
11.04.94
14.01.2K
11.08.94
25.02.91
24.07.92
18.12.96
14.08.96
05.04.99

Dr. M.S. Raghuwanshi
Sh. R.S. Upadhyay

24.08.92
17.03.90

Sh. Ch. Seshu Babu
Sh. A.K. Shrivastava

20.07.99
30.06.97
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ANNEXURE-/

FINANCIAL STATEMENT

The expenditure for the year 1999-2000 under different heads is as
follows:

Budgets and Expenditure for the financial year of 1999-2000.

,.
Heads Plan Non-Plan Total

Pay & Allowances 12.00 62.24 74.24

Tra~elling Expenses 3.00 1.00 4.00

Works 76.27 0.40 76.67

Other charges 56.96 24.09 81.05

including equipments

Grand Total 148.23 87.73 235.96
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