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Introduction

Continuous rice cultivation in the paddy fields of northern regions in Iran has led to the spread of weeds such
as Echinochloa crus-galli and Paspalum distichum gradually. The presence of these grass weeds in paddy fields
leads to waste of water and nutrients and adversely affects on rice productivity. Herbicide application helps for
keeping the fields free of weeds during the critical period and minimize the costs of weeding and allows for
selective weed control. No repeated application of herbicides or mixed application of herbicides are necessary,
because these strategies need to prevent herbicide resistance in weeds. This experiment aimed to assess and
compare the effectiveness of some herbicides, including metsulfuron-methyl, tiobencarb, bispyribac sodium,
triafamon + ethoxysulfuron, cyhalofop-butyl, and the tank mixed application of cyhalofop-butyl and bispyribac
sodium, in controlling grassy weeds in the rice fields.

Material and Methods

A field experiment was conducted in Gilan Agricultural and Natural Resources Research and Education
Center (Rasht) in 2021, utilizing a Randomized Complete Block Design (RCBD) with three replications and 15
treatments, including tiobencarb 50%EC at 2750 and 3000 g a.i. ha?, bispyribac sodium 40%SC at 26 g a.i. ha™,
triafamon+ethoxysulfuron 30%WG at 37.5 and 45 g a.i. ha?, cyhalofop-butyl 20%0OD at 100 g a.i. ha®,
bispyribac sodium 40%SC at 26 g a.i. ha + cyhalofop-butyl 20%0D at 100 g a.i. ha*, metsulfuron-methyl
60%DF at 6 and 8 g a.i. ha'l, pertilachlor 50%EC at 875 g a.i. ha*, twice hand weeding, and weedy check.
Thiobencarb, pertilachlor, and triafamon + ethoxysulfuron were applied in water, five days after transplanting,
and cyhalofop-butyl, metsulfuron-methyl, and bispyribac sodium were applied to the weeds at the two- to four-
leaves stage, using a knapsack sprayer equipped with a flat fan nozzle. Weed control via application of
herbicides was evaluated visually based on the European Weed Research Society rating scale and weed density
and biomass were assessed. The yield of rice from each plot was measured. The data collected for different
parameters were subjected to analysis of variance (ANOVA) using R-studio and the treatment means were
compared using Duncan's Multiple Range Test at a significance level of 1%.

Results and Discussion
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All weed control treatments significantly increased the weed control efficiency (WCE) over the weedy check.
Triafamon + ethoxysulfuron and tiobencarb in both examined doses had the highest WCE in reducing E. crus-
galli pressure with 100% control. After that the effectiveness of pertilachlor at 875 g a.i. ha™and cyhalofop-butyl
at 100 g a.i. halin reducing E. crus-galli density was >90% and biomass reduction was >78%. There were no
significant differences between these treatments in controlling E. crus-galli. The highest WCE in
P. distichum control was observed in applying triafamon + ethoxysulfuron at doses of 37.5 and 45 g a.i. ha™* with
>91.1% and >94.4% density reduction and >95.6% and >99.8% biomass reduction, respectively; followed by
application of cyhalofop-butyl with >83.6% and >79.7%, density and biomass reduction, respectively. After that,
tiobencarb in both doses resulted in >72% density reduction and >84.5% biomass reduction. There was no
significant difference between these treatments in P. distichum control. Pertilachlor was not very effective in
controlling of P. distichum; its efficacy was 48.8, 56.5, and 78.4% biomass reduction, in three samplings,
respectively. The highest efficacy of metsulfuron-methyl in controlling E. crus-galli and P. distichum was 75.9
and 73.1%, respectively for biomass reduction in the first sampling in the application of 8 g a.i. ha. Herbicide
application resulted in improved rice grain yield compared to the weedy check. The highest grain yield of rice
was achieved with tiobencarb at doses of 3000 and 2750 g a.i. ha™l, yielding 5051 and 4965 Kg ha™, respectively.
There was no significant difference between observed manually weeded treatment and thiobencarb treatments,
and also with bispyribac sodium, pertilachlor, triafamon + ethoxysulfuron in both doses (45 and 37.5 g a.i. ha?),
and cyhalofop-butyl; these treatments increased grain yield by 68.4, 65.5, 54.56, 52.8, 39.2, 35.4, 34.6%,
respectively, compared to the weedy check.

Conclusions

The results of this research showed that application of triafamon + ethoxysulfuron at 37.5 g a.i. ha or
thiobencarb at 2750 g a.i. ha™* applied at 3-5 days after rice seedlings transplanting into the water, or application
of cyhalofop-butyl at 100 g a.i. ha't in the form of a foliar spray in the stage of two- to four-leaf of grass weeds
were the efficient control practice for both grass weeds (E. crus-galli and P. distichum) in paddy field.

Keywords: weed biomass reduction, weed control efficiency, weed density reduction, yield
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Table 1- General information of experimental treatments

Treatment General name Formulation Recommended dose (g a.i. ha)

; Metsulfuron-methyl 60% DF 8

i Triafamon+Ethoxysulfuron 30% WG 3155
5 Cyhalofop-butyl 20%0D 100
6 Bispyribac sodium 40% SC 26

7 Cyhalofop-butyl +Bispyribac sodium  20%0D + 40% SC 100+26
8 Pertilachlor 50% EC 875
9 . o 2750
10 Thiobencarb 50% EC 3000
11 Twice weeding - -

12 Weedy check - -
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Table 2- Soil properties of studied location

Soil texture (%) o Organic C
Clay  sSilt  Sand K (ppm) P (ppm) N (%) (%) pH
23 30 47 256 6.65 0.19 1.42 7.24
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1- additive
2- synergistic
3- antagonistic
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Table 3- Analysis of variance of the effect of herbicide treatments on the density and dry
weight reduction of E. crus-galli, at 2, 4 and 9 weeks after post-emergence herbicide

application
E. crus-galli
Source of df 2 4 9
variation . Dry . Dry . Dry
Density matter Density matter Density matter
Block 2 234.11m 46.7™ 322.6" 140.0™ 68.1" 60.3"
Treatment 9 2201.9™ 971.2™ 1827.8™ 1669.7™ 1068.8™ 1445.1™
Error 18 149.6 47.1 86.8 178.7 88.3 39.0
CV (%) 15.32 7.82 11.73 16.41 11.00 7.60

" and " Not-significant and significant at 1 % probability level, respectively.
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Table 4- The effects of herbicide treatments on the control of Echinochloa crus-galli (relative to untreated control), 2, 4 and
9 weeks after post herbicide application

Treatment

Density reduction (%)

Dry matter reduction (%0)

2 9 2 4 9
Metsulfuron-methyl, 6 g a.i. ha 47.62+21.8 b 41.67+16.6 c 57.13+189b 68.92+109 b 48.43+14.1b 43.93+8.7d
Metsulfuron-methyl, 8 g a.i. ha* 52.38+8.2 b 63.90+63.9b  71.43+124b 75.97+6.6 b 57.03+9.6 b 53.13+7.1 cd
Triafamon+Ethoxysulfuron 37.5 g a.i. ha 10040.0 a 100+0.0 a 100+0.0 a 100+0.0 a 100+0.0 a 100+0.0 a
Triafamon+Ethoxysulfuron, 45 g a.i. ha 100+0.0 a 100+0.0 a 100+0.0 a 100+0.0 a 100+0.0 a 100+0.0 a
Cyhalofop-butyl , 100 g a.i. ha! 86.67+23.1a 77.8+3.3 ab 98.0+3.5a 96.4316.2 a 96.8t5.5a 88.3015.7 a
Bispyribac sodium, 26 g a.i. ha 26.7+115b 38.9+22.2 ¢ 58.57+14.8 b 471494 ¢ 49.33436.7b  71.33+139b
ST
Cyha"’fc’p'g’gs}i’déogﬁgg‘f‘é'.'i.h;a_fB'Spy”baC 94.29+9.9a  72.20¢127b  69.03+10.9b  94.75:91a  63.17+88b  65.277.7bc
Pertilachlor, 875 g a.i. ha' 90.48+16.5 a 100+0.0 a 100+0.0 a 94.24+99 a 100+0.0 a 100+0.0 a
Thiobencarb, 2750 g a.i. ha* 100+0.0 a 100+0.0 a 100+0.0 a 100+0.0 a 100+0.0 a 100+0.0 a
Thiobencarb, 3000 g a.i. ha™* 10040.0 a 100+0.0 a 100+0.0 a 100+0.0 a 100+0.0 a 100+0.0 a

Different letters in the same column show significant differences (Duncan P<0.01)
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Table 5- Analysis of variance of the effect of herbicide treatments on the density and dry
weight reduction of P. distichum, at 2, 4 and 9 weeks after post-emergence herbicide

application
E. crus-galli
et z : :
Density dry matter density dry matter density dry matter
Block 2 25.3™ 25.3™ 35.8™ 67.8™ 1.7 46.2™
Treatment 9 812.6™ 1466.8™ 1471.6™ 2266.3™ 1813.7" 2207.2™
Error 18 104.8 154.8 57.4 105.1 72.7 90.2
CV (%) 12.73 15.54 10.14 14.32 11.54 12.85

"sand ™: Not-significant and significant at 1 % probability level, respectively.
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Table 6- The effect of herbicide treatments in the control of P. distichum (relative to untreated control), 2, 4 and 9 weeks after post
herbicide application

Density reduction (%) Dry matter reduction (%)

Treatment

2 4 9 2 4 9
Metsulfuron-methyl, 6 g a.i. ha* 64.44+10.2 cd 40.67+4.9d 54.97+8.3 ¢ 72.29+7.3 ab 33.13+15.2 ¢ 50.33+119 ¢
Metsulfuron-methyl, 8 g a.i. ha* 55.55+13.9d 35.53+5.5d 54.97+5.7 ¢ 73.11+5.3 ab 34.97+14.4 ¢ 53.80+3.1 ¢
Triafamon+Ethoxysulfuron 37.5 g a.i. ha* 91.11+15.4 ab 100+0.0 a 100+0.0 a 95.57+7.7 a 100+0.0 a 100+0.0 a
Triafamon+Ethoxysulfuron , 45 g a.i. ha* 100+0.0 a 94.43+9.6 ab 100+0.0 a 100+0.0 a 94.4+9.6 a 100+0.0 a
Cyhalofop-butyl, 100 g a.i. ha 100+0.0 a 97.23+4.8 ab 83.60+14.4 ab 100+0.0 a 99.10+15a 79.67+18.4 ab
Bispyribac sodium, 26 g a.i. ha 64.44+5.1 cd 78.33+16.4 be 33.33+10.4d 38.05+26.7 ¢ 42.1+10¢c 16.6+11.7 d
ST
Cyha'Of(’p'?géﬂ;Ogeggaé'_'i_hﬁa_fB'Spy”bac 71.11+102bcd  7063+34c¢  4953+122cd  8L75:95a  77.03+103ab  69.2046.4 be
Pertilachlor, 875 g a.i. ha' 73.33+11.5 bed 67.07+6.9 ¢ 69.40+3.1 bc 48.78+20.2 bc 56.50+7.4 bc 78.37+6.5 ab
Thiobencarb, 2750 g a.i. ha™ 88.89+10.2 abc 82.8+5.5 abc 96.40+6.2 a 91.08t7.9a 97.67+2.0 a 97.5+4.3a
Thiobencarb, 3000 g a.i. ha 95.24+8.2 ab 80.33+4.5 bc 96.30+6.4 a 99.77+0.4 a 80.9+17.1 ab 93.5+11.2a

Different letters in the same column show significant differences (Duncan P<0.01)
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Table 7- Analysis of variance for EWRC rating scale used to herbicides
treatment effects on E. crus-galli, and P. distichum, at 2 weeks after post-

emergence herbicide application

Source of variation df E. crus-galli P. distichum
Block 2 10.8™ 40.0m
Treatment 9 778.6™ 830.5™
Error 18 119.2 89.1
CV (%) 12.57 12.02

" and **: Not-significant and significant at 1 % probability level, respectively.
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Figure 1- EWRC rating scale used to score the weed control following application of herbicide treatments two weeks after
herbicide application
(1, 2: Metsulfuron-methyl 60% DF 6, 8 g a.i. ha'!; 3, 4: Triafamon+Ethoxysulfuron 30% WG 37.5, 45 g a.i. ha'; 5: Cyhalofop-butyl
20%0D 100 g a.i. ha%; 6: Bispyribac sodium 40% SC 26 g a.i. ha*; 7: Cyhalofop-butyl+Bispyribac sodium 100+26 g a.i. hal; 8:

Pertilachlor 50% EC 875 g a.i. ha'l; 9, 10: Tiobencarb 50% EC 2750, 3000 g a.i. ha)
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Table 8- Analysis of variance of the effect of treatments on biological yield and
grain yield of rice

Source of variation df Biologic yield Grain yield
Block 2 82192 43049
Treatment 11 4347870 1278226
Error 22 1102091 213423
CV (%) 11.06 10.87

ms and **: Not-significant and significant at 1 % probability level, respectively.

14000 =
12000 2 s
10000
8000 2
6000
4000
2000

bc
bc
bc
abc
abc

bc
bc

bc

BY (Kg/ha)

12345678 9101112
Treatment

6000
5000
4000
3000
2000
1000

de
cde
abecde
abecde
abecde
abecd
bede
abecd
abc
ab
a

GY (Kg/ha)

123 456 7 8 9101112
Treatment

(L6823 0 S9S) @52 (GY) S5l 3,8os 9 (BY) (huansj 3,50 2 Byjloi 51-F JSUS
Figure 2- Effects of treatments on Biologic Yield (BY), and Grain Yield (GY) of rice (Kg ha)
(1, 2: Metsulfuron-methyl 60% DF 6, 8 g a.i. ha*; 3, 4: Triafamon+Ethoxysulfuron 30% WG 37.5, 45 g a.i. ha'l; 5: Cyhalofop-butyl
20%0D 100 g a.i. ha%; 6: Bispyribac sodium 40% SC 26 g a.i. ha'!; 7: Cyhalofop-butyl+Bispyribac sodium 100426 g a.i. ha'; 8:
Pertilachlor 50% EC 875 g a.i. ha'; 9, 10: Tiobencarb 50% EC 2750, 3000 g a.i. ha*; 11:twice hand weeding; 12:weedy check)
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