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Effect of wood vinegar mixed with herbicide on weed control and
yield of rice cv.KDML 105 under dry-direct seeded condition
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ABSTRACT: Herbicide using is an effective way to control weeds in dry-direct seeded rice production. Currently, the
focus of rice production is to produce safe rice for consumers. Therefore, using wood vinegar (WV) in combinations
with herbicides may reduce the amount of herbicide usage, encourage rice production and thus increase rice
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production security. The objective of this research was to assess the effects of herbicide usage at half of the
recommended rate in combinations with WV on weed control efficiency and rice yield in dry-direct seeded rice
condition. The experiment was conducted at KhonKaen University, during June to November 2012, using a randomized
complete block design with four replications. The rice variety was KDML 105 and there were eleven treatments
i.e. 1) oxadiazon at the rate 120 g(ai)/rai (recommended application rate), 2) oxadiazon at the rate 60 g(ai)/rai,
3) oxadiazon at the rate 60 g(ai)/rai+wood vinegar (WV)(1 ml in 500 ml water), 4) oxyfluorfen at the rate 28.2 g(ai)/
rai (recommended application rate), 5) oxyfluorfen at the rate 14.1 g(ai)/rai, 6) oxyfluorfen at the rate 14.1 g(ai)/
rai+WV, 7) butachlor+propanil at the rate 85.7 g(ai)/rai (recommended application rate), 8) butachlor+propanil at the
rate 43.8 g(ai)/rai, 9) butachlor+propanil at the rate 43.8 g(ai)/rai+WV 10) hand weeding and 11) no weeding. The
results revealed that WV increased weed control percentage (WCP) and weed control efficiency (WCE) of oxadiazon
at the rate 60 g(ai)/rai or the haft recommended application rate, it also significantly increased rice seed yield over
the oxadiazon1/2x treatment i.e. 358vs798 kg/rai. This indicates that WV had a beneficial effect by reducing the rate

of oxadiazon application by half.

Keywords: oxadiazon, oxyfluorfen, butachlor+propanil, Thai jasmine rice, weed control efficiency
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Table 2 Effect of weed control methods on weed density and weed control percentage of different
types of weeds at 60 days after sowing under dry-direct seeded rice condition in 2013 pot
experiment

Treatment Grasses Broad- leaved Sedges Total weeds
weeds
No.of  WCP? No. of WCP No. of WCP No.of ~ WCP
weed" (%) weed (%) weed (%) weed (%)
(no. pot™) (no. pot ) (no. pot ") (no. pot ")
Pre-emergence

oxadiazon 1x” 0.5¢” 97 0.5 be 92 05c 99 15¢ 97
oxadiazon 1/2x” 16.5a 8 4.0 ab 33 29.5ab 12 50.0 a 13
oxadiazon 1/2x+WV* 1.0c 94 3.0abc 50 35¢ 90 75¢ 87
oxyfluorfen 1x 05¢c 97 2.0 bc 67 3.0c 9 55¢c 90
oxyfluorfen 1/2x 40b 78 3.5abc 42 20.0 ab 40 275b 52
oxyfluorfen 1/2x+WV 2.0 bc 89 3.0 abc 50 16.0 b 52 21.0b 63
hand weeding 05¢c 97 05¢c 92 1.0c 97 20c 97
no weeding 18.0 a 0 6.0a 0 33.5a 0 57.5a 0
F-test skl *8/ *k ke

C.V. (%) 28.46 38.00 34.72 25.54

Post-emergence

butachlor+propanil 1x 25¢c 86 7.0ab -17 05b 99 10.0b 83
butachlor+propanil 1/2x 3.5 bc 81 9.0a -50 25b 93 155b 73
butachlor+propanil 1/2x+WV 7.0b 61 3.5 bc 42 05b 99 11.0b 81
hand weeding 05¢c 97 05¢c 92 1.0b 97 20c 97
no weeding 18.0a 0 6.0 ab 0 335a 0 575a 0
F-test x o o o

C.V. (%) 28.58 28.24 43.57 27.03

“Number of weed (no. pot”, pot area = 0.5 m?), “WCP = Weed control percentage(%), “Means in the same column with the same

letters are not significantly different by LSD at P < 0.05,”1x = recommended application rate, *1/2x= half recommended application rate,

¥1/2x+WV = half recommended application rate mixed with diluted wood vinegar, "**= significant at P < 0.01, **= significant at P < 0.05,

Weed density data were subjected to square-root transformation (vVx+0.5) before analysis.
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n39833n919 a3 oxadiazont/2x WV Ssdiinwin
wiareedanalunaulduanseiunssnisngld
@17 oxyfluorfen1/2x, oxyfluorfen1/2x+WV ILag
oxyfuorfenix Hilsz@nsninnisaauruizinaes
321974 76-86 % lugauiinniinudeaesiafialy
314 W9 NenAEneindn TR aeathinmin

% o A ¥ o A a a a
wivaesdantlunistiaanga Hilsz@nsninlunig
o A & aal o

AAILIANATNG 100% $998917AS N9INRDNN3 I HANT

) = a a o
oxadiazon1x uﬂﬁ‘:@%ﬁﬂﬁW’luﬂ’]imucﬂNﬂW‘ﬂ
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Table 3 Effect of weed control methods on weed dry weight and weed control efficiency of different types at

harvest under dry-direct seeded rice condition in 2013 pot experiment

Treatment Grasses Broad- leaved Sedges Total weeds
weeds
Dry weight WCE” Dry weight  WCE Dry weight ~ WCE Dry weight  WCE
(9.pot)" (%) (g.pot) (%) (@.pot) (%) (g.pot’) (%)
Pre-emergence

oxadiazon 1x" 0.24¢” 100 5.56d 97 0.00b 100 5.80d 98
oxadiazon 1/2x” 56.84 b 55 238.91a 17 0.00b 100 295.75a 11
oxadiazon 1/2x+WV® 17.58 cd 86 139.89 b 32 0.00 b 100 157.47b 53
oxyfluorfen 1x 30.83 ¢ 76 66.26 ¢ 68 0.00 b 100 97.09 bc 71
oxyfluorfen 1/2x 24.01 cd 81 61.16 ¢ 70 0.00b 100 85.17 ¢ 74
oxyfluorfen 1/2x+WV 2597 ¢ 80 73.19¢c 64 0.00b 100 99.16bc 70
hand weeding 11.81d 91 0.56 € 100 0.00b 100 12.37d 96
no weeding 12741 a 0 204.66 ab 0 0.02 a 0 332.09 a 0
F—test *xl/ *%8/ *k

C.V. (%) 24.42 2513 0.02 22.71

Post-emergence
butachlor+propanil 1x 62.20 b 51 134.23 ab 34 0.00b 100 196.43 b 41
butachlor+propanil 1/2x 109.59 a 14 117.42b 43 0.00b 100 227.01 ab 32
butachlor+propanil 1/2x+WV 90.85 ab 29 90.05 b 56 0.00 b 100 180.90 b 46
hand weeding 11.81¢c 91 0.56 ¢ 100 0.00 b 100 12.37 ¢ 96
no weeding 127.41 a 0 204.66 a 0 0.02 a 0 332.09 a 0
F-test % ok %
V. (%) 16.05 22.88 0.28 16.18

"Dry weight of weed (g. pot”,

pot area = 0.5 m?),*WCE= weed control efficiency (%), *Means in the same column with the

same letters are not significantly different by LSD at P < 0.05, “1X = recommended application rate, *1/2x= half recommended

application rate,
= Significant at P < 0.05

¥1/2x+WV = half recommended application rate mixed with diluted wood vinegar,”** = significant at P < 0.01,

Weed density data were subjected to square-root transformation (vVx+0.5) before analysis.
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Table 4 Effect of weed control methods on number of panicle, number of seed per panicle, percentage filled

grain, 1,000- grain weight, yield and harvest index of rice under dry- direct seeded condition in 2013

pot experiment

Treatment Panicle Seed per Percentage 1000-grain Yield Harvest
(no. per 0.25 panicle of filled weight (g) (kg rai’) Index
m?) (no. per grain(%)
panicle)
Pre-emergence
oxadiazon 1x* 96 bed” 57 a 74 ab 27.24 bc 951 a 0.37a
oxadiazon 1/2x” 80d 44 b 45 de 24.89d 358 e 0.16d
oxadiazon 1/2x+WV" 101 abc 44 b 57 cd 29.31 ab 798 bc 0.29 be
oxyfluorfen 1x 95 bed 43 b 71 abc 27.34 bc 691c 0.26¢c
oxyfluorfen 1/2x 83 cd 48 ab 59 bed 26.57 cd 544 d 0.24c
oxyfluorfen 1/2x+WV 107 ab 39b 68 abc 26.54 cd 757 c 0.30 bc
hand weeding 116 a 38b 80 a 29.76 a 912 ab 0.34 ab
no weeding 56 e 28 ¢ 39e 25.86 cd 223 e 0.10d
F-test *%6/ *k *k *x *k *k
C.V. (%) 14.78 16.91 18.46 5.72 14.69 16.70
Post-emergence
butachlor+propanil 1x 104 a 40 49 c 25.44 610 b 0.23b
butachlor+propanil 1/2x 105 a 39 52¢ 26.83 531 b 0.21b
butachlor+propanil 1/2x+WV 73b 38 65b 27.63 677 b 0.30 a
hand weeding 116 a 38 80 a 28.79 912 a 0.34 a
no weeding 56 b 28 39d 27.97 223 ¢ 0.10¢
F-test o ns” w* ns * w*
C.V. (%) 13.82 23.92 10.97 5.21 16.15 16.99

"Means in the same column with the same letters are not significantly different by LSD at P < 0.05, #1X = recommended application

rate, 71/2x= half recommended application rate,

“ns = non- significant, ***= significant at P < 0.01

Y1/2x+WV = half recommended application rate mixed with diluted wood vinegar,
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