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ABSTRACT

An experiment was conducted during the rainy seasons of 2003 and 2004 at Agronomy Research Farm,
Allahabad Agricultural Institute-Deemed University to assess the response of rice and associated weeds to
establishment methods, fertility levels and weed management practices. The experiment waslaid out in three factor
randomized block design comprising two establishment methods (direct wet seeding and transplanting), threelevels
of fertility viz., 80, 40, 40; 100, 50, 50 and 120, 60, 60 NPK kg/haand four weed management practicesviz., (W,)
anilofos @ 0.4 kg a. i./ha, (W,) butachlor @1.5 kg a. i./ha, (W,) two hand weedings and (W,) weedy check. These
comprised 24 treatments, which were replicated thrice. Resultsreveal ed that transplanting method of rice establishment
recorded lowest number of weeds and weed dry weight resulting in significantly higher grain yield. The weed
intensity and weed dry weight increased with theincreasein fertility level and was maximum with 120, 60, 60 NPK
kg/ha. Anilofos and butachlor brought down weed intensity, weed dry weight and NPK uptake but were not as
efficient astwo hand weedings. The higher net profit and BCR was observed in direct seeded plotstreated with high
fertilizer dose of 120, 60, 60 NPK kg/ha and anilofos. The maximum weed control efficiency was observed in
transplating between establishment methods, low fertilizer dose of 80, 40, 40 NPK kg/ha between fertility levels
and anilof osn among weed management practices at all the growth stages of crop. The maximum weed index of 68%

was observed in weedy check plots.
INTRODUCTION

Rice is staple food crop of India growing over
an area of 44.6 m ha with a production of 87 million
tonnes (Anonymous, 2005). Indiahas 12 m hai. e. 28%
of rice under direct seeding (Palaniappan and
Purushothaman, 1991). In India, attempt to introduce
direct seeding in farmers' field often fails owing to non-
competitiveness of direct seeded rice to weeds. Weed
menance is more in wet seeded rice than in transplanted
rice to the extent of 50-60% and even a complete crop
failure. Manual weeding inrice becomesdifficult because
of possible damage to rice plants, problems in
differentiating grassy weeds, labour scarcity, time
consuming and relatively less effectiveness. Chemical
control using herbicide alone or mixtures will result in
control of higher number of weed species, while weed
suppression can be further achieved through crop canopy
management by proper nutrient management. The
objective of this study was to evaluate the infestation
and losses caused by weeds in rice as affected by
establishment methods, fertility levels and weed
management practices.

MATERIALS AND METHODS

An experiment was conducted using rice variety
Pusa Basmati 1 during rainy (kharif) seasons of 2003
and 2004. The soil was sandy clay loam in texture, low
in nitrogen with organic carbon 0.60%, medium in
available phosphorus (50 kg/ha) and potassium (235 kg/
ha), neutral in reaction (pH 7.5) and EC 0.28 mmhos/
cm. The experiment was laid out in three factor
randomized block design comprising two establishment
methods viz., (E,) direct seeding of sprouted seeds in
puddied soil and (E,) transplanting; threelevels of NPK
kg/ha viz., (F)) 80, 40, 40; (F,) 100, 50, 50 and (F,)
120, 60, 60 and four weed management practices viz.,
(W) anilofos (PRE) @ 0.4 kg a. i./ha, (W,) butachlor
(PRE) @ 1.5 kg a.i./ha, (W,) two hand weedings (30
and 60 DAS) and (W,) weedy check. These were
replicated thrice. The sowing of nursery for transplanting
and seeding in direct seeded plots was done on 25 and
29 June of 2003 and 2004, respectively. As per the
treatment the entire quantity of phosphorus and
potassium and half dose of nitrogen were applied as
basal, the rest of nitrogen was applied in splits. The
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sources of NPK were urea, SSP ad MOP. Fifteen
irrigations were given throughout the crop duration and
in each irrigation 10 cm water depth was maintained.
Both direct seeded and transplanted plants matured on
the same date and were harvested on 7 and 13 Nov. of
2003 and 2004, respectively. The observations on weed
count and weed dry weight were recorded using least
count quadrate method . The yield parameters and yields
were recorded and economics was worked out.

RESULTS AND DISCUSSION

Weeds in direct seeded rice emerged

simultaneously with the germination of rice, whereasin
transplanted plots weed species started appearing after
aweek. Dominant weed floraobserved was Echinochloa
coloua, E. crusgalli and Digitaria sanguinalis among
grasses; Ammania baccifera and Commelina
benghalensis among broadleaf weeds and Cyperus
rotundus and C. difformis among sedges. The weed
intensity and weed dry weight were significantly
influenced by establishment methods, fertility levelsand
weed management practices (Table 1). The weed
intensity and weed dry weight were observed more in
direct seeded plots (E,) between establishment methods;
higher fertility (F,) among fertility levels and weedy

Table 2. Nutrient uptake by weeds at 90 DAT and crop at harvest as affected by establishment methods, fertility levels and weed
management practices

Treatment Nutrient uptake (kg/ha)
Crop Weeds
N P K N P K

2003 2004 2003 2004 2003 2004 2003 2004 2003 2004 2003 2004
Establishment methods
Direct seeded (E,) 695 782 140 147 106.8 1055 1478 1312 199 200 1342 12.28
Transplanted (E,) 766 841 147 15.6 1131 1108 9.51 78 127 193 831 6.87
LSD (P=0.05) 289 316 059 055 302 310 0.91 039 013 009 089 031
Fertility levels
Low fertility (F,)) 580 700 124 135 1113 998 9.59 873 129 201 862 794
Medium fertility (F) 713 811 145 152 1089 1075 1218 1044 163 173 1030 9.52
High fertility (F,) 830 924 160 167 1199 1172 1467 1230 194 215 1318 11.26
LSD (P=0.05) 563 543 085 0.80 5.66 75 132 084 018 016 126 0.86
Weed management practices
Anilofos (W,) 881 989 170 181 1281 1264 8.99 707 119 122 740 611
Butachlor (W) 839 933 165 172 126.3 120.6 9.27 620 163 066 820 5.63
Two hand weedings (W,) 817 884 146 158 1205 1253 1237 828 168 0.69 940 6.32
Weedy check (W,) 409 512 95 102 783 775 1817 1820 287 401 170 170
LSD (P=0.05) 399 311 o041 041 302 564 0.19 047 009 011 109 0.38

Table 3. Net income and benefit : cost ratio as affected by interaction among establishment methods, fertility levels and weed
management practices

Establishment methods Direct seeding Transplanting
Low fertility Medium fertility = High fertility Low fertility  Medium fertility ~ High fertility
Net BCR  Net BCR Net BCR Net BCR Net BCR  Net BCR
income income income income income income
Anilofos (W) 2128 1.09 8576 137 23102 197 9695 147 11177 151 25493 212
Butachlor (W,) 855 1.03 1849 1.08 14506 1.61 6381 131 6606 130 17353 1.76
Two hand weedings (W,) 9138 135 15667 159 23224 182 11701 147 17917 169 23983 1.88
Weedy check (W,) -16305 046 -11225 049 -10876 053  -4127 079 -3485 083 -3097 0.86
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check (W,) among weed management practices. Two
hand weedings resulted in better control of weeds with
maximum weed control efficiency. Anilofos (W)
recorded more weed control efficiency than butachlor
as it was more effective in controlling the monocot
weeds which mostly infest the rice crop (Vaishya and
Tomar, 2000). Due to weed infestation, the competition
between crop and weeds for nutrients increased as
establishment methods, fertility levels and weed
management practices had asignificant impact on nutrient
uptake by weeds and crop (Table 2). Transplanting
method outyielded direct seeding by recording higher
grain yield, which was due to more uptake of nutrients.
Similarly, dueto more NPK uptake, the higher yield was
observed in (F,) among fertility levels and (W,) among
weed management practices. Dueto moreweed intensity
and weed dry weight the uptake of NPK by weeds
increased resulting in drastic reduction in yield as
reported by Rana et al. (2000).The weed index was
maximum in weedy check plots (68.07 and 67.9%)
during both the years and recorded least value in plots
treated with anilofos. Similar findings were reported by
Singh et al. (2002).

Economics

In weedy check plots, the cost of cultivation
was more than gross realization which resulted in loss
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(Table 3). The maximum gross reali zation was observed
in transplated plots treated with high fertility and two
hand weedings (E,F,W,). However, higher net profit was
observed in direct seeded plotstreated with high fertility
and anilofos (E,F,W,). The increase in net profit with
the application of anilofoswas also reported by Singh et
al. (2002).
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