Yield, yield attributes and weed biomass of rice (Oryza sativalL) as influenced
by weed control treatments

Abstract

The present investigation was conducted during the Kharif of 2019 at Research cum Instructional
Farm, Indira Gandhi Krishi Vishwavidyalaya, Raipur, Chhattisgarh. The experiment was laid out
in randomized complete block design (RCBD) with three replications and ten weed management
treatments viz. Pretilachlor (PE )750 g ha™ , BispyribacNa(PoE ) 25 g ha™ , Fenoxaprop-p-ethy
(PoE) 156.25 g ha™, Cyhalofop-buty (PoE ) |1 80 g ha™ ,Penoxsulam+ Cyhalofop butyl (PoE )
135 g ha!, Penoxsulam(PoE ) 22.5 g ha®, Metsulfuronmethy (early PoE ) 14 g ha*, 2,4-D
Ethyl Ester (PoE ) 750 g ha™ ), weed free (HW) , at 20, 40 and 60 days after sowing and
weedy check . Result was found that among the weed management treatments, the weed free
treatment registered significantly highest value and was at par the application of Penoxsulam+
Cyhalofopbutyl 135 g ha™, yield attributing characters, grain and straw yield and dry matter of
Alternantherasessilis it was found the lowest value in the application of Penoxsulam+
Cyhalofop butyl 135 g ha™ (Ts).
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Introduction

“Rice (Oryza sativa L.) is a monocot type plant of the Oryza genus under the Poaceae
family. Rice is the world's most extensively grown crop and the primary staple food of over 60
percent of the world's population. Under diversified conditions, rice occupies a major role among
food crops. Approximately 90% of the world's rice is produced and consumed in Asia. The
world’s total rice area is 167.0 mha and production is about 769.6 mt with productivity of 4.6 t
per ha however , as per as estimate, about 40% of rice yield lost due to various pest, of which

weeds have the most potential for loss as (32%). Because of the prevalence of congenial




environment during the kharif season weeds posed a big problem in rice production. Direct
seeded rice (DSR) provides a good crop establishment as well as good vyield potential if
adequately kept under weed free environment” (Rao et al. 2017). “On the other hand, rice yield
was reduced by 35-100 per cent in direct seeded rice in the absence of proper weed control”
(Kumar et al., 2008). In Chhattisagarh, area under direct seeded rice is increasing considerably
due to availability of new seeding implements, use of pre emergence herbicide and non
availability of labour during transplanting. DSR also gives higher yield with less cost of
cultivation. On the other hand, a complex weed flora present in direct seeded field which
compete with rice plants severely and poses yield losses yield mainly due to the absence of

impounding of water at crop emergence.

Alternantherasessilisexists as a noxious weed in both wetlands and uplands and can
grow on a variety of soil types and this weeds are posing a serious threat to agro-biodiversity in
several countries in the world. Its common name in Hindi is Gudrisag, Garundi and in
Chhattisgarhi it is named as Resham Kanta. It is a herbaceous, weak, cylindrical, having with
spreading branches from the base; yellowish-brown to light-brown in colour its nodesand
internodes are distinct. Leaves are sessile, linear-oblong, or elliptic, obtuse or sub acute; no
characteristic odour and taste. Flowers are small, axillary, sessile heads, white or tinged with

pink colour. Fruit are utricle 1.5 mm. long, orbicular,compressed with thickened margins.

MATERIAL AND METHODS

Field experiment was conducted during kharif season of 2019. The experimental site was
located at Research cum Instructional Farm Department of Agronomy, Indira Gandhi Agriculture
University, Raipur, Chhattisgarh. The meteorological data recorded during study showed that
crop received 975.4 mm rainfall during the crop period. The soil of the experimental field was
sandy clay loam in texture. The soil was neutral in reaction. It had low nitrogen, medium
phosphorus and high potassium contents. Rice variety Indira Rajeshwari-1 was direct seeded
on 8th July 2019 in rows 20 cm apart using seed cum fertilizer drill using seed rate of 100 kg

ha-1. The experiment was laid out in randomized complete block design (RCBD) with three



replications of ten weed management treatments viz. Pretilachlor (PE )750 g ha™ , Bispyribac
Na (PoE )25 gha™, Fenoxaprop-p-ethy (PoE) 156.25 gha™, Cyhalofop-buty (PoE ) 180 g
ha?, Penoxsulam+ Cyhalofop butyl (PoE ) 135 g ha™, Penoxsulam (PoE ) 22.5 g ha’,
Metsulfuronmethy ( early POE ) | 4 g ha™ , 2,4-D Ethyl Ester (PoE ) 750 g ha™, weed free
(HW) , at 20, 40 and 60 days after sowing and one weedy check (T1o) . The pre emergence
herbicide was applied 2 days after sowing (DAS) while early and late POE was applied at 16 and
22 DAS, respectively.

Results and discussion
Test weight (g)

The result revealed that the different weed management treatmentdid not influence
(P>0.05) the test weight significantly. However, numerically the highest test weight was
obtained under the weed free treatment andthe lowest was recorded undermetsufuron methyl 4 g
ha” weedy check treatment. Among the herbicide treatment highest test weight was registered in
the application of bispyribac sodium 25 g ha™ followed by penoxsulam 22.5 g ha™, 2,4-D ethyl
ester 0.750 kg ha™ and metsulfuron methyl 4 g ha™.

4.1.2.8 Grain yield (q ha™)

resultspertaining to grain yield is presented in Table . It was distinct from the result that
the different weed management treatment significantly influenced the grain yield. Among the
herbicide treatments, the highest grain yield (5.04 t ha™) was recorded under the application of
penoxsulam+ cyhalofop-butyl 135 g ha™ which was closely followed by the weed free (5.08 t
ha') compared to weedy check that yielded the lowest grain. This can be explained by less
competition with weeds at critical stages of plant growth which resulted in higher number of
grains bearing effective tillers compared to the unweeded plots that compete with the weeds
throughout the growing season..These finding were in conformity with the finding of Bahar and
Singh (2004) who stated the Alternantherasessilis is responsible for grain yield losses of 45% in
rice .The grain yield of rice decresed by 25-28% when Alternanthera sessile was not controlled
effectively as under herbicidal treatment T1, T2 and T3, T4 and competed with rice up to
maturity ( Mishra and Singh, 2008). The higher grain yield of rice and reduced weed density
effectively at different growth and at harvest through application of cyhalafop-butyl 120 g ha™,



closely followed by pendimethalin 1.0 kg ha™ reported by Bahar and Singh (2004) . Lowest
grain yield obtained in weedy check treatment might be due to maximum growth of
Alternantherasessilis.Alternantherasessilis was responsible for grain yield losses of 45, 19 and
20% in rice also reported by Yi (1992), Zhang et al. ( 2004). The lowest grain yield under the
weedy check treatment might be due to season long weed competition exerted by the weeds at
the critical stages of the crop growth which reduced the availability and uptake of nutrients and
also the mutual shading by the weeds resulting in reduced photosynthesis and translocation of
carbohydrate from source to sink.

4.1.2.9 Straw yield (g ha™)

pertaining to straw yield are presented in Table 1. The result show that the
maximum straw yield was obtained under weed free treatment. Among the herbicide treatments,
the highest straw yield recorded under the application of penoxsulam+ cyhalofop-butyl 135 g ha’
! followed by penoxsulam 22.5 g ha™, bispyribac Na 25 g ha™ and metsulfuron methyl 4 g ha™,
which were at par with the weed free treatment compared to the weedy check hat recorded the

lowest yield This finding were in confirmatory with the finding of Raj and Syriac (2016).
4.1.2.8.10 Harvest index (%)

The result of harvest index is presented in Table 1. The data clarified that the herbicide

treatments did not influence the harvest index significantly.
4.1.2.11 Weed index (%)

Data with regards to weed index (WI) is shown in Table 1. The weed index represent the
percent reduction in grain yield due to weed competition. Among all the treatment, the weedy
check treatment, showed the highest weed index,representing the highest reduction in yield due
to weed competition. Among the herbicide treatment, the lowest weed index was recorded under
the application of penoxsulam+ cyhalofop butyl 135 g ha™ , followed by penoxsulam 22.5 g ha’
! bispyribac Na 25 g ha™ and metsulfuron methyl 4 g ha™. Application of penoxsulam
producing higher grain yield and the lowest weed index resulting in great increase in yield over

unweeded control.



Table 1: Yield and vyield attributing

treatment in direct seeded rice-

characters as influenced by different herbicide

Yield attributing characters

Treatment Test Grain Straw Harvest | Weed

weight yield yield index | index

(9) (tha®) | (tha) (%) | (%)

Pretilachlor 750 g ha™ PE 21.35 3.83 4.99 43.42 24.61
Bispyribac sodium 25 g ha™ PoE 25.22 4.63 5.84 44.22 8.86
Fenoxaprop-p-ethyl 56.25 g ha™ PoE 21.25 3.74 4.95 43.04 26.38
Cyhalofop Butyl 80 g ha™ PoE 21.48 3.64 4.85 42.87 28.35
Penoxsulam + Cyhalofop135 g ha™ PoE 22.29 5.04 5.96 45.83 0.79
Penoxsulam 229 ha'PoE 22.16 4.65 5.85 44.26 8.46
Metsulfuron methyl 4 g ha™ early PoE 21.12 3.96 5.12 43.6 22.05
2,4-D Ethyl Ester 750 g ha™ PoE 21.15 4.04 5.15 43.97 20.47
Weed free 22.45 5.08 6.00 45.85 0.00
Weed check 21.25 1.78 2.96 37.54 64.96
SEmz+ 0.25 0.16 0.24 3.28 -
LSD ( P=0.05) NS 0.47 0.71 NS -

4.2.3 Dryweight of weeds (g m™)

4.2.3.1 Dry weight ofAlternantherasessilis (g m™)

results regarding the dry matter of Alternantherasessilis at different intervals of crop

growth are presented in Table 2 ,3 and 4. At all the growth stages, among all the treatments, the

highest dry matter of Alternantherasessilis was recorded under the weedy check treatment and

the lowest dry matter was recorded under the weed freeplot. At 30 DAS, very less dry matter of

weed was observed in the weed free treatment are presented in Table 2. Among the herbicides

treatments, lowest dry matter of Altenantherasessilis was observed under the application of 2, D

ethyl ester 750 g ha™ (2.62) .The highest dry matter of Alternantherasessilis was recorded under

the application of fenoxaprop-p-ethyl 56.25 g ha™* (22.60).




4.2.3.2 Dryweight ofEchinochloacolona (g m™?)

Dry matter of Echinochloacolona at different intervals of crop growth are presented in
Table2 ,3 and 4. At all thegrowth stages, among all the treatments, the highest dry matter of
Echinochloacolona was recorded under the weedy check treatment and the lowest dry matter
was recorded under the weed free plot. At 30 DAS, very less dry matter of weed was observed
under the weed free as shown in in Table 2. Among the herbicides treatments, lowest dry matter
of Echinochloacolona was observed under the application of fenoxaprop-p-ethyl 56.25 g ha’
1(0.91). The highest dry matter of Echinochloacolona was recorded under the application of 2,4-
D ethyl ester 750 g ha™ (2.12) as it did not controlled theEchinochloacolona.At 60 and at
harvest among the herbicide treatments, the lowest dry matter of Echinochloacolona was
observed under the application of penoxsulam + cyhalofop-butyl 135 g ha® (2.17) closely
followed by bispyribac Na 25 g ha™(Table 3) .
4.2.3.3 Dryweight of Cyprus iria(g m™)

Dry matter of Cyprus iria at different intervals of crop growth are presented in Table 2
,3 and 4At all the growth stages, among all the treatments, the highest dry matter of Cyprus iria
was recorded under the weedy check treatment and the lowest dry matter was recorded under the
weed free plot. At 30 DAS, lowest dry matter of weed was observed under the weed free are
presented in Table 2. Among the herbicides treatments, lowest dry matter of Cyprus iria was
observed under the application of fenoxaprop-p-ethyl 56.25 g ha™* (0.71).The highest dry matter
of Cyprus iria was recorded under the application of 2,4-D ethyl ester 750 g ha™ (1.35). At 60
DAS and at harvest among the herbicide treatments, the lowest dry matter of Cyprus iria was
observed under the application of penoxsulam + cyhalofop-butyl 135 g ha® (0.82) .The
cyhalofopb-butyl 80 g ha™ (6.94) treatment recorded the highest dry matter (Table 3).At harvest,
The weed free treatment recorded very less dry matter of the species under discussion. Among
the herbicide treatments, the lowest dry matter of Cyprus iria was observed under the
application of penoxsulam + cyhalofop-buty 135 g ha™ (2.45) . The highest dry weight recorded
under 2,4-D ethyl ester 750 g ha™ (5.88) .
4.2.3.4 Dryweight ofother weed (g m™)

Dry matter of other weed species at different intervals of crop growth are presented in Table 2 ,3
and 4 At all the growth stages, among all the treatments, the highest dry matter of other weed

was recorded under the weedy check treatment and the lowest dry matter was recorded under the



weed free plot. Among the herbicides treatments, lowest dry matter of other weed was observed
under the application of penoxsulam + cyhalofop-butyl 135 g ha™ ( 0.35). The highest dry matter
of other weed was recorded under the application of2,4- D ethyl ester 750 g ha™ (1.89) as it did
not controld the other weed 30 DAS.At 60 DAS and at harvest, among the herbicide treatments,
the lowest dry matter of other weed was observedunder the application ofpenoxsulam +
cyhalofop-butyl 135 g ha™*( 1.01 and 1.36 ). The highest dry matter of other weed was recorded
under the application of 2, D ethyl ester 750 g ha™* (2.40and 7.16 g m™) treatment recorded the
highest dry matter during all the both growth stages (Table 3) . At harvest, all the treatments
observed (Table 4.) with reduction in dry matter of . The weed free treatment recorded very less
dry matter of the species under discussion. Among the herbicide treatments, the lowest dry
matter of other weed observed under the application ofpenoxsulam + cyhalofop-butyl 135 g ha™ (
1.36) .The highest dry matter of other weed was recorded under the application of 2, D ethyl
ester 750 g ha™* (2.77).

4.2.3.5Dry weight of total weed (g m™)

Totalweed dry matter of other weed species recorded at different time intervals are presented in
Table 2 ,3 and 4.At all the growth stages, among all the treatments, the highest dry matter of total
weeds was recorded under the weedy check treatment and lowest was observed under the weed
free treatment.At 30, 60 DAS and at harvest among the herbicides treatments, the lowest dry
matter of total weed was observed (Table 2) under the application of metsulfuron methyl 4 g ha’
! (16.75) followed bypenoxsulam + cyhalofop-butyl 135 g ha™ and penoxsulam 22 g ha™ . The
highest was dry matter of total weed measured under the application cyhalofop- butyl 80 g ha™
At 60 DAS, the weed free treatment recorded lowest weed dry matter. While among the
herbicide treatment the lowest dry matter of total weed was observed (Table 3) under the
application ofpenoxsulam + cyhalofop-butyl 135 g ha™ followed by bispyribac Na 25 g ha™ and
the highest was dry matter of total weed measured under the application cyhalofop- butyl 80 g
ha® . At harvest the weed free treatment recorded again lowest weed matter. Among the
herbicide treatment the lowest dry matter of total weed was observed (Table 4.) under the
application of penoxsulam + cyhalofop-butyl 135 g ha™, followed by penoxsulam 22 g ha™* and
the highest was found under the application of cyhalofop —butyl 80 g ha™ as pre emergence

effectively in reducing weed dry matter and increasing grain yield..



Table 2: Weed dry weight at 30 DAS (g m™) as influenced by different herbicide

treatment in direct seeded r

ice

Treatments Dry weight, m™* At 30 DAS
Alternantheras | Echinochloac | Cyprus | Other Total
assilis olona iria weed weed
Pretilachlor 750 g ha™ PE 3.65 1.23 1.24 148 413
(12.79) (1.02) (1.04) | (1.69) (16.54)
Bispyribac sodium 25 g ha™ 3.99 1.21 1.36 1.03 4.34
PoE (15.45) (0.97) (1.34) | (0.56) | (18.32)
Fenoxaprop-p-ethyl  56.25 g 4.81 1.19 1.04 1.33 5.09
ha™ PoE (22.60) (0.91) (059 | (1.28) | (2539)
Cyhalofop Butyl 80 g ha® 4.13 1.32 1.36 1.44 461
PoE (16.54) (1.25) 134 | @s8) | (o1
Penolxsulam + Cyhalofop 135 1.78 1.45 1.12 0.92 242
g ha™ PoE (2.66) (1.61) (0.76) | (0.35) | (5.38)
Penoxsulam 22 g ha™ PoE 1.77 1.56 1.16 1.47 2.73
(2.64) (1.93) (0.71) | (1.67) (6.95)
Metsulfuron methyl 4 g ha™ 1.94 1.41 1.28 0.97 262
PoE (3.26) (150) (115) | 045 | (639
2,4-D Ethyl Ester 750 g ha™ 1.77 1.62 1.36 1.55 201
PoE
(2.62) (2.11) (1.35) | (1.89) (7.97)
Weed free 1.33 0.87 1.10 0.84 1.71
(1.28) (0.25) (0.70) (0.20) (2.43)
Weedy check 4.90 1.75 1.65 1.80 5.62
(23.53) (2.57) (2.230 (2.76) (31.09)
SEmz 0.15 0.25 0.31 0.81 0.27
LSD ( P= 0.05) 0.44 0.74 0.94 0.54 0.81

*DAS: Days after sowing; Figures in parentheses are original values, data were transformed to

values V(x+1) are in bold letters.

Table 3: Weed dry weight at60 DAS (g m? ) as influenced by different herbicide

treatment in direct seeded r

ice

Dry weight, m? At 60 DAS

Treatments

Alternantheras
assilis

Echinochloac
olona

Cyprus
iria

Other
weed

Total
weed




Pretilachlor 750 g ha™* PE 6.19 1.65 1.29 1.94 6.71
(37.83) (2.22) (1.16) (3.28) (44.49)

Bispyribac sodium 25 g ha™ 6.75 1.73 1.40 1.29 5.54
PoE (25.07) (2.51) (1.46) (1.15) (30.19)

Fenoxaprop-p-ethyl 56.25 g 6.94 1.72 1.18 1.66 7.33
ha™ PoE 47.64 (2.45) (0.89) (2.25) (53.23)

Cyhalofop Butyl 80 g ha™ 5.06 1.75 1.40 2.05 7.44
PoE (47.16 (2.56) (1.46) (3.72) (54.90)

Penoxsulam + Cyhalofop 3.66 1.63 1.15 1.23 4.17
135 g ha™ PoE (12.89) (2.17) (0.82) (1.01) (16.89)

Penoxsulam 22 g ha™ PoE 3.69 1.85 119 1.66 4.44
(13.15) (2.91) (0.91) (2.27) (19.24)

Metsulfuron methyl 4 g ha™ 3.79 1.78 1.61 2.14 4.81
PoE (13.84) (2.67) (2.09) (4.06) (22.66)

2,4-D Ethyl Ester 750 g ha™ 3.84 2.06 1.62 2.40 5.08
PoE (14.22) (3.74) (2.12) (5.27) (25.35)

1.48 0.89 1.15 0.76 1.84

(1.68) (0.30) (0.82) (0.08) (2.88)

Weedy check 7.04 1.76 1.69 3.17 7.75
(49.13) (2.60) (2.35) (5.56) (59.64)

SEmz 0.18 0.26 0.24 0.25 0.26

LSD ( P=0.05) 0.55 0.79 0.71 0.74 0.79

*DAS: Days after sowing; Figures in parentheses are original values, data were transformed to

values V(x+1) are in bold letters.

Table 4: Weed dry weight atat harvest (jr m? ) as influenced by different herbicide

treatment in direct seeded rice

Treatments Dry weight , m™ At harvest
Alternantheras | Brachiaria Sporobolus Other Total
assilis ramose diander weed weed
7.64 2.31 2.52 2.34 8.60
Pretilachlor 750 g ha™* PE (57.89) (4.84) (5.84) (4.97) (73.54)
Bispyribac sodium 25 g ha™ 6.90 2.28 2.49 1.79 7.79
PoE (47.10) (4.72) (5.72) (2.71) (60.25)
Fenoxaprop-p-ethyl 56.25 g ha 9.25 2.03 2.26 2.01 9.86
! poE (85.00) (3.63) (4.63) (3.53) (96.79)
8.86 2.31 1.93 2.41 959
Cyhalofop Butyl 80 g ha™ PoE (78.00) (4.84) (3.24) (5.30) (91.38)
Penoxsulam + Cyhalofop 135 g 5.30 2.20 172 1.36 6.03
ha PoE (27.64) (4.36) (2.45) (1.36) (35.81)




Penoxsulam 22 g ha™ PoE 544 2.32 2.39 2.11 6.60
(29.06) (4.88) (5.21) (3.94) (43.09)

Metsulfuron methyl 4 g ha™ 588 235 224 2.62 7.10
PoE (34.06) (5.03) (4.53) (6.35) (49.97)

5.52 2.44 2.53 277 7.

2,4-D Ethyl Ester 750 g ha™ %
PoE (29.97) (5.46) (5.88) (7.16) (48.47)

Weed free 2.33 1.17 1.54 0.88 2.90

(4.92) (0.86) (1.86) (0.28) (7.92)

9.81 2.50 2.54 3.58 10.78
Weedy check (95.77) (5.74) (5.99) (8.31) (115.77)

SEmz+ 0.21 0.27 0.18 0.41 0.31

LSD ( P=0.05) 0.65 0.81 0.54 1.24 0.94

*DAS: Days after sowing; Figures in parentheses are original values, data were transformed to
values V(x+1) are in bold letters.
4.4.1 Weed control efficiency (%)

Weed control efficiency (WCE) computed at 30, 60 and at harvest and are presented in Table
5. It was evident from the resultthat at all the growth stages, the highest weed control efficiency
was recorded under the weed free treatment due to season long weed free condition. Among the
herbicides, at 30 DAS, the highest weed control efficiency was ontainedunder the application of
metsulfuron methyl 4 g ha™ (64.09 %) followed by penoxsulam + cyhalofop-butyl 35 g ha™
(63.24 %) 2,4-D ethyl ester 750 g ha™ (56.89%) penoxsulam 22 g ha™( 53.57%). Whie the
lowest weed control efficiency was recorded under the application of cyhalofop-butyl 80 g ha™
(40.49).

At 60 DAS the highest weed control efficiency was obtained under the application of
penoxsulam + cyhalofop-butyl 135 g ha™ (63.24) as compared with the lowest weed control
efficiencyrecorded under the application of cyhalofop-butyl 80 g ha™ (27.36).

At harvest, the highest weed control efficiency was recordedunder the application of penoxsulam
+ cyhalofop-butyl 135 g ha (68.98). While, the lowest was recorded under the application of
cyhalofop-butyl 80 g ha™ (29.16) .This might be due to lower percentage reduction in weed
density and biomass.

The highest weed control efficiency was recorded under the application of penoxsulam +

cyhalofop-butyl 0.135 kg ha™® was due to the pre-mix application of such suitable herbicides



which  performed better against diverse weed flora as compared to alone application of

herbicide.

Table 5: Weed control efficiency (WCE) at different periods of plant growth stages as

influenced by different herbicide treatments in direct seeded rice

Treatment Weed control efficiency (%0)
30 DAS 60 DAS | At harvest
Pretilachlor 750 g ha™ PE 52.93 31.96 43.73
Bispyribac sodium 25 g ha™ PoE 48.12 60.68 59.11
Fenoxaprop-p-ethyl 56.25 g ha™ PoE 43.30 35.06 40.57
Cyhalofop Butyl 80 g ha™ PoE 40.49 27.36 29.16
Penoxsulam + Cyhalofop 135 g ha™ PoE 63.24 69.52 68.98
Penoxsulam 22 g ha™ PoE 53.57 58.20 62.91
Metsulfuron methyl 4 g ha™ PoE 64.09 47.38 47.70
2,4-D Ethyl Ester 750 g ha® PoE 56.89 54.78 54.83
Weed free 92.41 97.88 97.31
Weed check 0 0 0
SEmz+ 0.19 0.25 0.52
LSD ( P=0.05) 0.55 0.74 1.5
Conclusion

A complex weed flora present in direct seeded field which compete with rice plants severely and
poses yield losses yield mainly due to the absence of impounding of water at crop emergence.
The lowest grain yield under the weedy check treatment might be due to season long weed
competition exerted by the weeds at the critical stages of the crop growth which reduced the
availability and uptake of nutrients and also the mutual shading by the weeds resulting in

reduced photosynthesis and translocation of carbohydrate from source to sink.
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