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Integrated Weed Management in Direct Seeded
Rainfed Lowland Rice

D. Singh’, D. K. Roy", N. K. Sinha" & D. N. Pandey"

Pre-emergence application of Pretilachlor @ 0.75 kg ha' + Safener 30 EC @ 0.45 kgha' followed by incorporation
of Sesbania rostrata (1:1) at 45 days after sowing provided a broad spectrum weed control throughont the crop season
in low land line sown rice, with a weed control efficiency of 68.97% at 60 DAS. Broadcasting of seed and
pre-emergence application of pretilachlor @ 0.75 kgha' + Safener 30 EC @ 0.45 kgha' registered the
lowest weed control efficiency of 16.82%. The highest grain yield (30.5 q ha') was recorded with integration of
line sowing + Sesbania rostrata incorporation (1:1) at 45 DAS + Pretilachlor @ 0.75 kgha' + Safener 30 EC
@ 0.45 kgha'.

Keywords: Direct-seeded rice, Weed management, Herbicides.

Due to increasing transplanting costs, labour scarcity and declining profitability of rice production,
direct seeding of sprouted seeds into puddled field is gaining importance over transplanting method
of stand establishment. But in this method weed problem is more intense (Moody, 1993) and
Causes 45% reduction in grain yield (Subramaniam ef a4 1991). Manual weeding in broadcast puddled
soil is more difficult because of the absence of rows for hand weeding, Yield losses due to weeds
are greater in rainfed than in irrigated lowland rice. Early emergence of weeds along with crop
seedlings and their rapid growth result in a severe crop-weed competition for light, nutrients, moisture
and space in direct seeded low land rice. Research results from various locations showed that
herbicides alone do not solve the purpose of weed control satisfactorily in direct seeded rice culture
unless it is supplemented with manual weeding or cultural methods. Continuous use of same herbicide
or herbicides having the same mode of action may lead to the evolution of resistance in weeds
(Malik and Singh 1993). Pre-emergence herbicides mainly control weeds in the earlier stages and
weeds emerging at later stages of rice growth are not controlled effectively. In view of these facts,
the present study was undertaken to find out the relative efficiency of different herbicides in
combination with other methods.

MATERIALS AND METHODS

The field experiment was conducted in direct seeded puddled sprouted rice during kharif seasons
of 2004 and 2005 at research farm of Rajendra Agricultural University, Bihar, Pusa. The soil of the
experimental field was clay loam in texture having 0.48% organic carbon, alkaline in reaction
(pH 8.3) with electrical conductivity (EC) 0.51 milli mhos cm, medium in available nitrogen (285
kgha™), phosphorus (23 kg ha™") and rich in Potassium (150 kg ha™). Nine treatment combinations
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Table 1
Effect of Weed Management Practices on Weed Density. Weed Dry Weight and Weed Control Efficiency in Direct Seeded Low Land Rice
Treatment Weed density (No./ nf)
Grasses Sedges BLIWs Total  Dry weightof ~ WCE
weeds (g/ ) %)
Line sowing + Anilophos @ 0.4 kg ha" (pre-emergence) 77(273) 163 (4.09) 147(3.89) 388 (6.26) 20.26 (4.50) 23.89
Line sowing + Pretilachlor @ 0.75 kg ha™ + Safener 30 EC @ 045 kg ha' 6.0 (254) 139 (3.79) 129 (3.66) 328 (5.77) 21.43 (4.62) 19.49
Line sowing + 2 hand weeding (20 and 45 DAS) 6.1(256) 107 (3.34) 109 (3.37)  27.6 (5.30) 16.74 (4.09) 3711
Line sowing + 5. rostrata (1:1) incorporation at 45 DAS + Anilophos 49232 97(319) 119(352) 265(.19) 1588(398) 4034
@ 0.45 kg ha™ (pre-emergence)
Line sowing + S.rostrata (1:1) incorporation at 45 DAS + Pretilachlor 122 (1.5)  5.05(2.24) 57(238) 1225(3.5) 8.26 (2.87) 68.97
@ 0.75 kg ha' + Safener 30 EC @ 0.45 kg ha'
Line sowing + S. rostrata (1:1) incorporation at 45 DAS + 2 48(230)  81(293) 106(333) 23.4(4.88) 1423 (377) 4654
hand weeding (20 and 45 DAS)
Broadcasting of seed + Anilophos @ 0.4 kg ha” (pre-emergence) 106(333) 168 (415) (413166 44.05(6.67) 2154 (469)  19.08
Broadcasting of seed'+ Pretilachlor @ 0.75 kg ha + 9.4 (3.14) 166 (413) 168 (4.15) 422(6.53) 22.14 (4.70) 16.82
Safener 30 EC @ 0.45 kg ha
Broadcasting of seed + 2 hand-weeding (20 and 45 DAS) 107 (3.34)  108(336) 228(4.92) 444 (6.70)  26.62 (5.21)
0.63 0.32 0.48 0.47 0.36 -

CD (P= 0.05)

Figures in Parentheses are transformed value (Y =VX+ 0.5).
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consisting of three seeding methods, v; line sowing at 30 cm spacing, line sowing of rice + growing
of green manure crop of Sesbania rostrata between two tows of rice followed by incorporation of
Seshania rostrata at 45 DAS using rotatory weeder and broadcasting of seed @ 80 kg ha'! and three
weed management practices, vig: anilophos (Pre) @ 0.4 kg ha™!, Pretilachlor (Pre) @ 0.75 kg ha' +
Safener 30 EC (Pre) @ 0.45 kg ha" and two hand weeding (20 and 45 DAS). It was laid out in
randomized block design. The combinations of all the treatments were replicated thrice. The crop
was sown on 25" June in both the years. The rice variety used was Prabhat’. The entire quantity of
Phosphorus (40 kgha") as single super phosphate and potassium (20 kg ha™) as muriate of Potash
and half dose of nitrogen (40 kgha™) as urea wese applied as basal, the rest nitrogen (40 kgha') was
applied in two equal splits through urea at 30 and 55 DAS. The observations on the weed counts
and weed dry weight were recorded. Weed data were transformed VX+0.5 before statistical analysis.

RESULTS AND DISCUSSION

Effect on Weeds

Dominant weed flora among grasses were; Echinochloa colonum, Eleusin indsca, Cynodon dactylon, Cyperus
rotundus, Fimbristyls miliaceae among the sedges and Caesubia ascillaris, Edlipta alba. Phyllanthus nirari,
Amarantbus viridis, Portulaca monogyna, Lippia nodiffora among broad leaved weeds and other weeds
noticed in lower density were Panicum repens, Ludwigia parviflora and Gynotis axillaris,

The population and dry weight of weeds were significantly influenced by all the treatment
combinations of seeding methods and weed management practices over. broadcasting of seed + two
hand weeding (20 and 45 DAS). The highest population and dry weight of weeds were recorded in the
broadcasting of seed + two hand-weeding (20 + 45 DAS). The lowest population and dry weight of
weeds and higher weed control efficiency were recorded by line sowing + Seshania rostrata (1:1)
incorporation at 45 DAS + pretilachlor @ 0.75 kg ha' + Saferner 30 EC @ 045 kgha' treatment.

Effect on Growth, Yield Attributes and Yield

The treatment combinations of seedling methods and weed management practices had significant
effect on growth, yield attributes and yield of direct seeded rice. Line sowing + Seshania rostrata (1:1)
incorporation at 45 DAS + Pretilachlor @ 0.75 kgha'' + Safener 30 EC @ 0.45 kgha' plots were
found significantly superior, which registered more growth and yield attributes followed by line
sowing + Seshania rostrata (1:1) incorporation at 45 DAS + two hand weeding plots and the lowest
growth and yield attributes were recorded by Broadcasting of seed + two hand weeding (20 and 45
DAS) treated plot (Table 2).

The growth and yield attributes in line sowing + Sesbania rostrata (1:1) incorporation at 45 DAS
+ Pretilachlor @ 0.75 kg ha" + Safener 30 EC @ 0.45 kg ha' treated plots were higher due to
comparatively less weed infestation, which created more conducive conditions. Leaf area index
increased under this treatment, perhaps owing to better growth of the plants as evident from
greater height under this treatment resulting in more number of fully opened leaves contributing to
mote leaf area and ultimately higher LAL Singh et al. (1988) also reported similar results. The
highest grain yield (30.5 q ha") was recorded under line sowing + Sesbania rostrata (1:1) incotporation
at 45 DAS + Pretilachlor @ 0.75 kgha' + Safener 30 EC @ 0.45 kg ha'. This was due to the
effective suppression of weeds, restriction of nutrent drain by weeds and increase in nutrient
uptake by crop. Similar results were also reported by Ravisankar and Chandrasekharan (2003).
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Table 2
Effect of Weed Control on Growth, Yield and Economics of Direct Seeded Rice

Treatment Plont  Leaf area Number 1000-  Gran  Straw Economics

beight (em)  indexc at  of panicle/ grain yield  yield Net  BC

60 DAS ' weght () (3/ha) (4/ba) profit ratio
Rs./ha)

Line sowing + Anilophos @ 0.4 kg ha' (pre-emergence) 105.5 228 187 244 256 288 8228 1.09
Line sowing + Pretilachlor @0.75 kg ha' + Safener 30 EC @ 045 kg ha 1134 236 178 240 250 255 6,882 095
Line sowing + 2 hand weeding (20 and 45 DAS) 1153 245 193 243 266 315 8995 115
Line sowing + 5. rastrata (1:1) incorporation at 45 DAS + Anilophos 172 2.64 189 246 268 333 10220 1.7
@ 0.45 kg ha! (pre-emergence)
Line sowing + §.rostrata (1:1) incorporation at 45 DAS + Pretilachlor 115.6 248 208 262 305 354 13,250 122
@ 0.75 kg ha'' + Safener 30 EC @ 0.45 kg ha'
Line sowing + S. rostrata (1:1) incorporation at 45 DAS + 2 1168 252 198 254 281 345 12575 119
hand weeding (20 and 45 DAS)
Broadcasting of sced + Anilophos @ 0.4 kg ha (pre-emergence) 110.2 231 172 236 246 2830 6,125 071
mnOvn_numz.nw of seed + Pretilachlor @ 0.75 kg ha” + Safener 30 EC 109.4 229 171 238 242 237 4,779 0.49
@ 0.45 kg ha*
Broadcasting of seed + 2 hand-weeding (20 and 45 DAS) 99.4 2.26 161 220 226 215 1,560  0.32

CD (P= 0.05)
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Economics
The highest net profit of Rs. 13,250 ha' and cost : benefit ratio (1.22) were recorded under line

sowing + Sesbania rostrata (1:1) incorporation at 45 DAS + Pretilachlor @ 0.75 kgha' + Safener 30 -

EC @ 045 kgha' treatment which was closely followed by line sowing + Sesbania rostrata (1:1)
incorporation at 45 DAS + two hand weeding (20 and 45 DAS). The lowest net profit of Rs. 1,560
ha™! was recorded in broadeasting of seed + two hand weeding (20 and 45 DAS), because of poor
yield on account of severe weed infestation under this treatment.
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