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Summary A field experiment involving different rice
crop sequences involving rice: rice-wheat; rice-potato;
rice-rapeseed; rice-wheat-groundnut; rice-wheat-
greengram; rice-rapeseed-groundnut; rice-rapeseed-
greengram,; rice-potato-greengram; and rice-potato-
groundnut was conducted at the University Farm,
Bidhan Chandra Krishi Viswavidyalaya, Gayeshpur,
Nadia, West Bengal, India during 2000-01 to 2002—03
to study the effect of different cropping systems on
weed dynamics in rice and other winter and summer
season crops. The results revealed that crop rotations
have a significant influence on weed population and
dry weight in all seasons. The cropping systems that
included potato had higher weed population and dry
weight of weeds in the rice phase due to higher re-
sidual fertility after the potato crop. The systems that
included mustard reduced weed populations, as well
as weed dry weight, due to better competition with
weeds. In summer cropping, inclusion of greengram
in the rotation was beneficial from the point of view of
decreasing weed population and dry weight, whereas
groundnut has slow growth in the early period result-
ing in more infestation of weeds. This study indicates
that inclusion of quick growing legumes in the rotation
suppressed the growth of weeds and facilitated quick
establishment of the crop.
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INTRODUCTION
The rice-wheat rotation is the main cropping system
in India. This cropping system provides about 75%
of food grain production of the country. However, at
present this cropping system suffers a setback due to
several constraints. Some of the factors are decline
in productivity, development of multiple nutrient de-
ficiencies, build up of pests, diseases and decreased
physical condition of the soil after rice crops, and
increased incidence of weeds. In the Northern and
North-Western part of the country where high yields
from rice-wheat system are obtained, continuous
rice-wheat has resulted in higher infestations with
Phalaris minor Retz. This weed has become resistant
to herbicides. Therefore, a break in rice-wheat cycle
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with legumes has been recommended. It has been
reported that inclusion of quick growing legume like
greengram or blackgram suppressed the growth of
weeds (Ito 1990, Singh and Singh 1998).

MATERIALS AND METHODS

The investigation was carried out at the Central Re-
search Farm of Bidhan Chandra Krishi Viswavidyalaya,
West Bengal, India. The treatments consisted of the fol-
lowing cropping systems: rice-wheat (R-W), rice-po-
tato (R-P), rice-rapeseed (R-M), rice-wheat-groundnut
(R-W-Q), rice-wheat-greengram (R-W-GG), rice-rape-
seed-groundnut (R-M-G), rice-rapeseed-greengram
(R-M-GG), rice-potato-greengram (R-P-GG), and rice-
potato-groundnut (R-P-G). The experiment started with
rainy season rice (Kharif) followed by winter (Rabi)
and summer (Prekharif). The experimental soil was
sandy clay loam in nature having a pH of 7.6, 0.68%
organic carbon, 0.062% total N, 17.8 kg ha! available
P,0;, 190.6 kg ha! available K,O. The plot size was
6 m x 4 m. The rice crop received 100 kg N, 60 kg
P,O; and 40 kg K,O ha' through urea, diammonium
phosphate and muriate of potash. Weed samples from
all treatments were collected at 30, 60 and 75 days after
sowing (DAS). The data on population was recorded
from a 1 m x 1 m area from each plot. The samples
were dried in an oven at 100°C until constant weight
was obtained. To interpret the effect of treatments,
the data collected on weed population and weed dry
weight were statistically analysed by applying analysis
of variance techniques laid down by Fisher and Yates
(1960), Panse and Sukhatme (1978), Cochran and Cox
(1978) and Gomez and Gomez (1984). The aim of the
study was to evaluate the effect of crop rotations on
weed dynamics as well as crop productivity.

RESULTS
Pooled data analysis of three consecutive years re-
vealed that the number of weeds in rice was higher in
rice-potato rotation throughout the rainy season rice
crop. In contrast weed populations in rice were signifi-
cantly reduced at early growth stage in the rice-potato-
groundnut rotation. The weed population in rice at later
stages was lowest in the rice-mustard rotation. Weed



dry weight was also highest in rice-potato rotation
followed by rice-wheat traditional cropping system at
all the growth stages of rice. However, weed infesta-
tion was lowest when mustard was grown after rice in
place of wheat during winter and reduced further by
groundnut or greengram during summer (Table 1).
Weed populations and weed dry weight varied in
different cropping systems in the winter phase. Weed
populations at 30 days were highest in rotations where
potato was included and lowest where mustard was
included (Table 2). In the rotation where wheat was
included, the weed population varied from 112-121
plants m?. The weed population was highest at 30 days
and was progressively lower at 60 and 75 DAS. The dry
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weight of weeds was (62—66 g m™ at 30 DAS), lower
where wheat was included and lowest where mustard
was included. Dry weight of weeds followed a similar
trend in all other dates.

The weed population was lowest in the summer
crop for the rice-mustard-greengram rotation at all
dates (Table 3). The rice-mustard-groundnut rotation
also had low weed populations. The highest weed
population was observed in the rice-potato-groundnut
rotation. Dry weight of weeds followed the same trend.
Greengram smothers weeds more effectively than
groundnut as the greengram crop covers the soil earlier
than groundnut. This led to lower weed dry weight in
rotations with greengram.

Table 1. Effect of diversification and intensification of crop rotations on weed populations and dry weight in
rainy season (kharif) rice in rice-wheat cropping systems (Pooled data of 2000—01 to 2002—03).

Treatments Weed population (number m) Weed dry weight (g m?)
30 DAS 60 DAS 75 DAS 30 DAS 60 DAS 75 DAS

R-W 922 64.3 29.2 33.6 45.8 51.5
R-P 100.5 71.3 329 36.1 483 54.6
R-M 85.0 50.5 24.0 26.0 374 383
R-W-G 75.6 61.3 26.6 294 42.7 48.2
R-W-GG 78.3 62.0 26.7 29.9 42.9 48.5
R-M-G 73.8 47.4 21.8 243 343 35.9
R-M-GG 74.9 48.8 22.2 25.5 34.8 36.4
R-P-GG 85.1 67.1 29.1 32.6 452 50.7
R-P-G 84.0 66.6 28.5 322 447 50.0
SEM (+) 1.08 0.90 0.55 0.70 0.73 0.83
CD at 5% 3.15 2.63 1.61 2.04 2.13 2.42

R = Rice, W = Wheat, P = Potato, M = Rapeseed, G = Groundnut, GG = Greengram.

Table 2. Effect of diversification and intensification of crop rotations on weed populations and dry weight in
winter (rabi) crops in rice-wheat cropping systems (Pooled data of 2000-01 to 2002—03).

Treatments Weed population (number m?) Weed dry weight (g m?)

30 DAS 60 DAS 75 DAS 30 DAS 60 DAS 75 DAS
R-W 121.1 80.6 41.5 40.3 54.8 67.2
R-P 197.8 109.6 68.6 66.9 74.8 86.2
R-M 80.1 58.9 254 33.6 46.7 50.2
R-W-G 112.2 74.0 38.8 39.1 53.3 65.6
R-W-GG 114.7 76.0 39.6 394 54.5 66.6
R-M-G 78.1 54.1 24.0 33.0 43.5 47.5
R-M-GG 78.6 54.7 242 332 44.0 47.5
R-P-GG 180.8 95.6 66.1 64.4 69.9 82.3
R-P-G 176.2 94.3 66.7 62.8 70.3 83.0
SEM (&) 0.99 0.57 0.52 0.45 0.53 0.43
CD at 5% 2.89 1.66 1.52 1.31 1.55 1.26

R =Rice, W = Wheat, P = Potato, M = Rapeseed, G = Groundnut, GG = Greengram.
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Table 3. Effect of diversification and intensification of crop rotations on weed populations and dry weight in
summer crops in rice-wheat cropping systems (Pooled data of 2000-01 to 2002—03).

Treatments Weed population (number m) Weed dry weight (g m?)
30 DAS 60 DAS 75 DAS 30 DAS 60 DAS 75 DAS

R-W-G 46.1 22.7 8.2 20.5 34.1 17.4
R-M-G 394 18.5 6.3 17.6 24.9 11.6
R-P-G 54.9 28.8 11.9 25.8 39.4 23.8
R-W-GG 27.4 20.6 7.2 16.2 21.7 153
R-M-GG 20.5 16.7 5.3 12.2 17.8 9.9
R-P-GG 33.1 25.6 10.1 19.8 26.2 20.0
SEM () 0.55 0.42 0.27 0.42 0.59 0.27
CD at 5% 1.66 1.27 0.81 1.27 1.78 0.81

R =Rice, W = Wheat, P = Potato, M = Rapeseed, G = Groundnut, GG = Greengram.

DISCUSSION

The crop rotation can have a significant impact on
weed population and dry weight of weeds. The rota-
tions that included potato produced vigorous weeds
due to a higher amount of residual fertilisers not
used by the potato crop. This is reflected in the weed
population and dry weight in rice-potato rotation. The
rotations that included mustard reduced the infestation
of weeds in winter due to vigorous early growth of
mustard, which suppressed the growth of weeds. Weed
population and dry weight were less in rotations hav-
ing mustard and lower than conventional rice-wheat
rotation. The greengram crop in summer smothered the
weeds earlier as compared with groundnut, which has
slower early growth. Mukherjee and Chatterjee (1955),
Ito (1990) and Singh and Singh (1998) also reported
suppressing effect of some crops like blackgram on
weed population as well as dry weight. Bareisis et
al. (2002) reported higher population of weed after
potato. Therefore, it may be concluded from this study
that inclusion of quick growing crops like greengram
and mustard in the rotation efficiently suppressed the
growth of weeds in rice.
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