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Abstract

A field experiment was conducted for two consecutive rainy seasons of 2017 and 2018 at Banka (Bihar)
to evaluate the bio-efficacy of pre and post-emergence herbicides for control of complex weed flora in
transplanted rice (Oryza sativa L.). The experimental field was infested with Echinochloa colona,
Echinochloa crusgalli, Dactyloctenium aegyptium, Cynodon dactylon, Panicum repens, Ammania
baccifera, Eclipta alba, Caesulia axillaris, Commelina benghalensis, Euphorbia hirta, Ludwigia
parviflora, Cyperus iria, Cyperus difformis and Fimbristylis miliaceae. Density of grasses, broad-leaved
weeds, sedges and total weeds at 60 DAT was recorded lower with pretilachlor 750 g/ha fb 1 hand
weeding at 25 DAT and which was statistically comparable with butachlor 1500 g/ha fb1 hand weeding
at 25 DAT among weed management treatments excluding hands weeding twice at 20 & 40 DAT and
weed free during both the years of experiment. Biomass of grasses, broad-leaved weeds, sedges and total
weeds was registered less in pretilachlor 750 g/ha fb 1 hand weeding at 25 DAT and which was
significantly superior to all weed management treatments excluding hands weeding twice at 20 & 40
DAT and weed free during both the years of experiment. More panicle weight, panicle length,
grains/panicle, grain and straw yield was observed with application of pretilachlor 750 g/ha fbl hand
weeding at 25 DAT.
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Introduction

Rice is the world’s most important food among all staple food crops and more than half of the
world’s population depends on rice for food, calories and protein, especially in developing
countries. Rice suffers severely from weed competitions as compared to other cereal crops
(Rao et al. 2007) Bl. Uncontrolled weeds compete with rice and cause yield losses to the tune
of up to 76% in transplanted rice (Singh et al. 2004) [l and effective control of weeds had
increased the grain yield by 85.5% (Mukherjee and Singh 2005) 1. Transplanted rice faces
diverse type of weed flora, consisting of grasses, broad-leaved weeds and sedges. They usually
grow faster than rice and absorb available water, nutrient earlier than the rice and suppress rice
growth. The farmers generally do 2-3 hands weeding in transplanted rice. For keeping weed
population below threshold level, there is a need to evolve an effective integrated strategy of
weed management involving chemical and mechanical methods. Herbicides appear to hold a
great promise in dealing with effective, timely and economic weed suppression in transplanted
rice. In recent past, several pre and post-emergence herbicides have been recommended for
controlling weeds in transplanted rice. However, single application of one herbicide has
seldom been found effective against complex weed flora throughout the critical period of
competition. Pre-emergence herbicides such as pretilachlor, butachlor, oxadiargyl and anilofos
are being frequently used for effective management of weeds in transplanted rice (Kumar et al.
2016) 1, Use of herbicide along with the hand weeding is emerging out as very effective tool
to tackle the problem of complex weed flora in transplanted rice. Integrated weed management
systems have the potential to reduce herbicide use and to provide more robust weed
management over the long term (Swanton and Weise, 1991) ['%, Keeping this in view, a field
experiment was carried out to evaluate the bio-efficacy of pre and post-emergence herbicides
for control of complex weed flora in transplanted rice.
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Materials and Methods

A field experiment was conducted during Kharif season of
2017 and 2018 at farmer’s field of Banka District as an On
Farm Trial to evaluate the bio-efficacy of pre and post-
emergence herbicides for control of complex weed flora in
transplanted rice (Oryza sativa L.). The geographical location
of the farm lies at 24°30°N latitude and 86°30’E latitude at an
altitude of 79 m from the mean sea level. The soil of
experimental site was sandy-clay-loam in texture with neutral
pH value (7.37). It was low in organic C (0.45%) and
available N (182.6 kg/ha), medium in available P (14.8 kg/ha)
and K (210.8 kg/ha). The field experiment involving ten weed
management treatments (weedy check, Hand weeding twice at
20 and 40 DAT, butachlor 1500 g/ha pre-emergence,
butachlor 1500 g/ha pre-emergence fb 1 hand weeding at 25
DAT, butachlor 1500 g/ha pre-emergence fb bispyribac-Na 25
g/lha at 20 DAT, pretilachlor 750 g/ha pre-emergence,
pretilachlor 750 g/ha pre-emergence fb 1 hand weeding at 25
DAT, pretilachlor 750 g/ha pre-emergence fb bispyribac-Na
25 g/ha at 20 DAT, bispyribac-Na 25 g/ha at 20 DAT and
weed free) was conducted in a randomized block design
replicated thrice with the rice cultivar ‘Rajendra Sweta. Pre-
emergence herbicides were sprayed in moist field within two
days of transplanting and bispyribac-Na was sprayed at 20
DAT as follow-up. Treatment-wise pre and post-emergence
herbicides were applied with knap-sack sprayer fitted with
flat-fan nozzle using 375 L/ha of water. Full dose of
phosphorus (60 kg P.Os/ha), potassium (60 kg K-0) and half
dose of nitrogen (60 kg/ha) were applied at the time of sowing
and remaining half dose of nitrogen (60 kg/ha) was top
dressed in two split doses after first and third irrigation. Rice
was harvested at full physiological maturity, sun-dried for a
week and threshed manually. Weed and crop samples were
collected from each individual plot for studying various crop
and weed characters. Weed samples were collected by placing
a quadrat (0.5m x 0.5m) randomly at two places in each plot.
The data onweed density and biomass were subjected to
square root transformation before statistical analysis to obtain
homogeneity of variances. The data on density and biomass of
weeds were taken at60 DAT and grain yield (t/ha) was
recorded at the time of harvesting. Analysis of two years done
and comparisons were made at 5% level of significance.

Results and Discussion

Weed flora

The predominant weed flora of the experimental field was
infested with grassy weeds, viz. Echinochloa colona,
Echinochloa  crusgalli, Dactyloctenium  aegyptium,
Commelina benghalensis, Cynodon dactylon and Panicum
repens; broad-leaved weeds, viz. Ammania baccifera, Eclipta
alba, Caesulia axillaris, Euphorbia hirta and Ludwigia
parviflora; and sedges, viz. Cyperus iria,Cyperus difformis
and Fimbristylis miliaceae during both the years of
experimentation.
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Weed density and biomass

All weed management treatments registered significantly
superior to weedy check in the density and biomass of weeds
during both the years of experimentation. Among the weed
management treatments, pretilachlor 750 g/ha pre-emergence
(PRE) fb 1 hand weeding (HW) at 25 DAT effectively
controlled grasses, broad-leaved weeds, sedges and total weed
density at 60 DAT weed density (Table 1). This treatment was
remained statistically at par with butachlor 1500 g/ha (PRE)
fb 1 HW at 25 DAT excluding weed free and Hands weeding
twice at 20 and 40 DAT during both the years of
experimentation. This might be due to that pre-emergence
herbicide application of pretilachlor suppress the early
emerged weed and two hand weeding done at 25 DAT also
reduced the population.

Application of pretilachlor 750 g/ha (PRE) fbo1HW at 25 DAT
was registered reduced weed biomass of grasses, broad leaved
weeds, sedges and it was found significantly superior as
compared to all weed management treatments excluding weed
free and hand weeding twice at 20 and 40 DAT during both
the years of experiment. This might be due to suppression of
initial emerging and emerged weeds on one hand and better
crop growth on the other. The results are in agreement with
the findings of (Singh et al. 2011 and Mohapatra et al. 2012)
6.1 Among the herbicidal treatments, pretilachlor 750 g/ha
(PRE) fbl HW at 25 DAT resulted in maximum weed control
efficiency (86.24 and 86.20%) followed by the application of
butachlor 1500 g/ha (PRE) fb 1HW at 25 DAT (84.17 and
84.12%) excluding weed free (100 % both the years) and two
hands weeding at 20 and 40 DAT (95.13 and 95.10) (Table 2).
This was due to integration of chemical and mechanical
method of weed control resulting in broad-spectrum control of
weeds.

Yield attributes and yield

Amongst weed control treatments, pretilachlor 750 g/ha
(PRE) fb 1HW at 25 DAT resulted in more panicle weight,
panicles length, grains/panicle, grain and straw yield and it
was recorded significantly superior over all the weed
management treatments excluding weed free and Hands
weeding twice at 20 and 40 DAT during both the years of
experiment. This might be due to effective control of weeds
which in turn significantly increased the panicles/hill and
grains/panicle consequently improving the grain yield.
Control of weeds by herbicides during early stages of rice
followed by hands weeding resulted in lowercompetition for
growth resources, less weed competition for nutrients and
better weed control that influenced the crop to grow better as
evidenced in increased yield attributes. Similar findings were
also observed by (Singh et al. 2005, Rajendran et al. 2003 and
Ramachandra et al. 2012) & 3 4 The differences in 1000-
grain weight were non-significant due to weed management
treatments. Weedy check recorded significantly lesser grain
and straw yield amongst all the weed management treatments
during both the years of experiment.

Table 1: Bio-efficacy of pre and post emergence herbicides on weed density for control of complex weed flora in transplanted rice (Oryza sativa

L)
Weed density (no. m?)
Treatment Grasses Broad leaved weeds Sedges Total weed density
2017 | 2018 | 2017 2018 | 2017 | 2018 2017 2018
Weedv check 7.76* | 7.55 4.84 4.71 3.89 | 3.80 10.02 9.89
y (61.21)|(57.99)| (24.43) | (23.22) |(16.11)|(15.41)| (101.35) | (98.81)
. . 2.07 | 1.97 143 1.39 0.89 | 0.87 2.71 2.62
Hands weeding twice at 20 and 40 DAT (5.28)| 4.87)| (3.04) 2.93) | (1.80) | (1.76)| (8.37) (7.86)
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534 | 520 | 301 381 | 268 | 261 | 7.05 6.92
(29.58)|(28.05)| (16.28) | (15.48) |(8.16) | (7.82)| (50.73) | (48.88)
377 | 363 | 247 241 | 178 | 1.74 | 4.70 457
(15.18)|(14.17)| (7.12) | (6.80) |(4.18)|(4.03)| (23.10) | (21.88)
440 | 428 | 335 326 | 218 | 213 | 5.76 5.66
(20.41)|(19.36)| (12.21) | (11.63) | (5.77) | (5.55)| (34.15) | (33.03)
496 | 480 | 3.78 366 | 252 | 246 | 651 6.41
(25.62)|(24.02)| (15.26) | (14.42) |(7.36) | (7.06)| (43.38) | (42.08)
321 | 310 | 226 219 | 154 | 151 | 4.29 4.20
(11.30)|(10.61)| (6.10) | (5.80) |(3.39)|(3.28)| (19.43) | (18.64)
416 | 404 | 2386 277 | 199 | 1.95 | 526 513
(18.36)|(17.31)| (9.15) | (8.67) |(4.98)|(4.79)| (28.66) | (27.31)
473 | 459 | 364 353 | 236 | 230 | 6.22 6.06
(22.37)|(22.08)| (14.24) | (13.46) | (6.57) | (6.30)| (39.71) | (37.72)

Butachlor 1500 g/ha (PE)

Butachlor 1500 g/ha (PE) fb 1 HW at 25 DAT

Butachlor 1500 g/ha (PE) fb Bispyribac-Na 25 g/ha at 20 DAT

Pretilachlor 750 g/ha (PE)

Pretilachlor 750 g/ha (PE) fb 1 HW at 25 DAT

Pretilachlor 750 g/ha (PE) fb Bispyribac-Na 25 g/ha at 20 DAT

Bispyribac-Na 25 g/ha at 20 DAT

Weed free 1.00 | 1.00 | 1.00 1.00 | 1.00 | 1.00 | 1.00 1.00
(0.00) | (0.00) | (0.00) | (0.00) |(0.00)|(0.00)| (0.00) | (0.00)
LSD (p=0.05) 057 | 054 | 0.40 038 | 027 | 026 | 0.76 0.75

*Data subjected to square root (Vx+1) transformation and figures in parenthesis are original value, PE=Pre-emergence, DAT=Days after
transplanting, HW=Hand weeding

Table 2: Bio-efficacy of pre and post emergence herbicides on weed biomass and weed control efficiency for control of complex weed flora in
transplanted rice (Oryza sativa L.)

Weed biomass (g m?) WCE (%)
Treatment Grasses Broad leaved Sedges Total weed density Total weed
weeds density

2017 | 2018 | 2017 | 2018 |2017] 2018 | 2017 | 2018 | 2017 | 2018
752 | 746 | 387 | 380 |349| 328 | 1310 | 1271 | oo 7| oo
(5755) | (56.65) | (15.97) | (15.44) [(13.18) (11.75) |172.62) (162.54) | © :
054 | 053 | 022 | 020 |018| 018 | 272 | 264
(1.29) | (1.28) | (1.04) | (1.04) |(1.03)| (1.03) | (839)| (7.96)
357 | 355 | 190 | 184 | 165| 153 | 9.09
1374) | (1360) | @61) | (438) |(372)| (3.:34) |(83.62)|8:82 (78.79) 51.85 | 5152
177 | 176 | 088 | 079 |073| 071 | 513
Butachlor 1500 g/ha (PE) fb 1 HW at 25 DAT (4.13) @09) | (L77) | (167) |(153)| (1.50) |(27.31)
Butachlor 1500 g/ha (PE) fb Bispyribac-Na 25| 2.43 241 1.29 122 | 1.10 1.01 6.78
g/ha at 20 DAT (6.90) | (6.80) | (2.66) | (2.48) |(2.21)| (2.02) |(46.96)
) 308 | 305 | 163 | 157 | 147 | 145 | 8.98
Pretilachlor 750 g/ha (PE) 9.48) | (930) | (3.65) | (3.46) |(3.16)| (3.10) |(81.64)
) 129 | 127 | 071 | 061 |055| 053 | 477
Pretilachlor 750 g/ha (PE) fb 1 HW at 25 DAT (2.66) @61) | (150) | (1.37) |(1.30)| (1.28) |(23.75)
Pretilachlor 750 g/ha (PE) fb Bispyribac-Na 2.17 2.15 1.09 1.02 | 0.92 0.89 6.44
25 g/ha at 20 DAT 5.70) | 5.62) | 218) | 204) |(1.84)| (1.79) |@2.47)
— 280 | 277 | 150 | 143 |129| 118 | 860
Bispyribac-Na 25 g/ha at 20 DAT 884) | (867) | 3.25) | (3.04) |(2:66)| (2.39) |(74.96)
100 | 100 | 100 | 0.00 |0.00| 000 | 0.00
Weed free (0.00) | (0.00) | ©.00) | (1.00) |(1.00)| (1.00) | (1.00) |00 (1:00)| 100 | 100
LSD (p=0.05) 038 | 035 | 022 | 020 |016] 015 | 079 | 0.7 : :
PE=Pre-emergence, DAT=Days after transplanting, HW=Hand weeding

Weedy check

Hands weeding twice at 20 and 40 DAT 95.13 | 95.10

Butachlor 1500 g/ha (PE)

4.98 (25.80)| 84.17 | 84.12

6.58 (44.29)| 72.79 | 72.75

8.71 (76.86)| 52.70 | 52.71

4.63 (22.43)| 86.24 | 86.20

6.25 (40.06)| 75.39 | 75.35

8.34 (70.55)| 56.57 | 56.59

Table 3: Bio-efficacy of pre and post emergence herbicides on yield attributes and yields for control of complex weed flora in transplanted rice
(Oryza sativa L.)

Yield attributes Yield (t ha!)
Treatment Panicle weight 1000jgrain Panicle length Grains/paniclel Grain | Straw
(9) weight (cm)
2017 | 2018 | 2017 | 2018 | 2017 | 2018 | 2017 | 2018 [2017]20182017]2018
Weedy check 110 | 111 | 1640 | 16.56 | 11.10 | 11.21 |62.00 | 62.81 |2.34|2.39|3.42|3.49
Hands weeding twice at 20 and 40 DAT 400 | 404 | 1710 | 17.27 | 20.80 | 21.01 |219.00(221.93|4.53|4.62|6.58|6.71
Butachlor 1500 g/ha (PE) 2.66 | 2.69 | 16.50 | 16.67 | 13.60 | 13.74 |133.00|134.76|3.16|3.22|4.61|4.71

Butachlor 1500 g/ha (PE) fb 1 HW at 25 DAT 3.60 | 3.64 | 16.90 | 17.07 | 18.90 | 19.09 |201.00{203.70|4.03]|4.11|5.88|6.00

Butachlor 1500 g’haa(tPZEO) IgbA'?Spy”bac'Na 250Mal 551 | 304 | 1670 | 1687 | 16.10 | 16.26 |177.00|179.41|3.58|3.65/5.23/5.33
Pretilachlor 750 g/ha (PE) 287 | 290 | 1650 | 16,67 | 14.90 | 15.05 |145.00|146.95|3.31|3.38/4.85/4.95

Pretilachlor 750 g/ha (PE) fb 1 HW at 25 DAT | 3.80 | 3.84 | 17.00 | 17.17 | 1950 | 19.70 |211.00|213.84]4.27/4.36/6.23]6.36
Pretilachlor 750 g/ha (PE) b Bispyribac-Na 25 g/ha| 5 /o | 348 | 1680 | 16.97 | 17.60 | 17.78 |187.00|189.52|3.89|3.97|5.68/5.79

at 20 DAT
Bispyribac-Na 25 g/ha at 20 DAT 3.00 | 3.03 | 16.60 | 16.77 | 15.40 | 15.55 |160.00|{162.14|3.44/3.51|5.02|5.12
Weed free 430 | 434 | 1730 | 1747 | 21.20 | 21.41 |227.00{229.99|4.84|4.94|7.07|7.21
LSD (p=0.05) 042 | 045 NS NS 2.40 247 |24.28 | 24.61 |0.39]0.41]0.66/0.61

NS= Non Significant, PE=Pre-emergence, DAT=Days after transplanting, HW=Hand weeding
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Conclusion

It may be concluded that, pretilachlor 750 g/ha (PRE) fb 1
HW at 25 DAT was resulted in significantly higher grain
yield and monetary return as well as found effective in
managing weeds in transplanted rice.
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