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ABSTRACT. This study was conducted to develop an efficient control method for water foxtail in the field
sowing barley and wheat seeds before rice harvesting. When thifensulfuron-methyl (75%) was applied 0, 5 and 10
days after rice harvesting, little phytotoxicity was observed on both barley and wheat. Percent of water foxtail
control with thifensulfuron-methyl (75%) was more than 88% at three different application timing. When butachlor
(5%) was applied 5 days before barley and wheat sowing, phytotoxicity on barley and wheat was severe. However,
no phytotoxicity was observed on barley and wheat 5 and 10 days after rice harvesting. Percent of water foxtail
control with butachlor 0 and 5 days after rice harvesting was 85-89%. However, it dropped to 74-80% when applied
10 days after rice harvesting. In the thifensulfuron-methyl treatment, the dry matter of barley and wheat was 96-
108% and 100-108%, respectively when compared with untreated control. While, in the butachlor treatment, the dry
matter of barley and wheat was 53-73% and 106%, respectively when compared with untreated control. Therefore,
we recommend thifensulfuron-methyl (75%) 0-10 days after rice harvesting or butachlor (5%) 5 days after rice
harvesting to provide efficient water foxtail control and safe barley and wheat production.
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Fig. 1. Mean daily air temperature for maximum, minimum,
average and total daily rainfall from October to November,
2012.
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Table 1. Damage and growth according to application times of thifensulfuron-methyl and butachlor in the field sowing barley
seeds before rice harvesting.

Application Herbicide Cold weather Lodging Plant height Tillers m>
Herbicides Times damage (0-9)*  damage (0-9)° (0-9) (cm)
0 DAH® 1 3 1 105 928
Thifensulfuron-methyl

(75%) 5 DAH 1 3 1 105 939
10 DAH 0 2 1 106 940
5 DBS! 5 4 1 107 427
0 DAH 3 3 1 107 811

Butachlor (5%)
5 DAH 1 2 1 105 875
10 DAH 1 2 1 106 747
Un-treated - 2 1 86 443

*Herbicide damage: Level of damage from 0 (life) to 9 (dead) on Nov. 13, 2012.
® Cold-weather : Level of damage from 0 (life) to 9 (dead) on Mar. 18, 2012.

° DAH: Days after harvest.

4 DBS: Days before sowing.

Table 2. Heading stage, yellow ripe stage and amount of the roughage according to application times of thifensulfuron-methyl and
butachlor in the field sowing barley seeds before rice harvesting.

Application

Heading Yellow ripe Fresh Dry Index DM?*
Herbicides Times times Heading stage Weight (kg 10a™)  Weight (kg 10a™) Rate (%)
fonsulfu 0 DAH® May 3 May 29 2,605a° 1,016a 196 39.0
Thifensulfuron

“methyl (75%) 5 DAH May 3 May 29 2,664a 1,045a 202 39.2
10 DAH May 2 May 28 2,762a 1,076a 208 39.0
5 DBS* May 4 May 30 1,365d 533d 103 39.1
0 DAH May 4 May 30 2,032¢ 793¢ 153 39.0

Butachlor (5%)
5 DAH May 3 May 29 2,183bc 853bc 165 39.1
10 DAH May 2 May 28 2,285b 893b 173 39.1
Un-treated May 2 May 28 1,319d 517d 100 39.2

DM (Dry matter) rate: dry weight / fresh weight x 100.

® DAH: Days after harvest.

¢ DBS: Days before sowing.

4Means with the same letters within the columns are not significantly different at p = 0.05 level in DMRT test.
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Table 3. Damage and growth according to application times of thifensulfuron-methyl and butachlor in the field sowing wheat

seeds before rice harvesting.

Application

Herbicide Cold weather Lodging Plant height Tillers m-
Herbicides Times damage (0-9)* damage (0-9)° (0-9) (cm)

i fonsulfur 0 DAH® 1 2 0 38 968
Thifensulfuron

“methyl (75%) > DAH 0 1 0 88 1088

10 DAH 0 2 0 39 960

5 DBS¢ 5 7 0 38 523

0 DAH 1 0 0 88 907
Butachlor (5%)

5 DAH 0 0 0 38 992

10 DAH 0 0 0 86 889

Un-treated - 0 0 74 693

*Herbicide damage: Level of damage from 0 (life) to 9 (dead) on Nov. 13,2012.
® Cold-weather : Level of damage from 0 (life) to 9 (dead) on Mar. 18, 2012.

¢ DAH: Days after harvest.
4 DBS: Days before sowing.
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Fig. 2. Control effects of water foxtail according to the
application times of thifensulfuron-methyl and butachlor in the
field sowing barley seeds before rice harvesting. Thifensulfuron-
methyl (75%) was applied foliar spray 3 times interval 5 days
from Oct. 21, 2012. Butachlor (5%) was applied soil space on 5
DBS (Oct. 16) and 3 times interval 5 days from Oct. 21, 2012.
Data collection was on Mar. 31, 2013. DAH: Days after harvest;
DBS: Days before sowing. Error bars indicated standard
deviation and different letters indicate significant different at p =
0.05 level according to DMRT test.
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Fig. 3. Control effects of water foxtail according to the
application times of thifensulfuron-methyl and butachlor in the
field sowing wheat seeds before rice harvesting. Thifensulfuron-
methyl (75%) was applied foliar spray 3 times interval 5 days
from Oct. 21, 2012. Butachlor (5%) was applied soil space on 5
DBS (Oct. 16) and 3 times interval 5 days from Oct. 21, 2012.
Data collection was on Mar. 31, 2013. DAH: Days after harvest;
DBS: Days before sowing. Error bars indicated standard
deviation and different letters indicate significant different at p =
0.05 level according to DMRT test.
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Table 4. Heading stage, yellow ripe stage and amount of the roughage according to application times of thifensulfuron-methyl and

butachlor in the field sowing wheat seeds before rice harvesting.

Application . . Fresh Dry
H;adlng Yellow ripe Weight Weight Index IliW/F;V"
Herbicides Times times stage (kg 10a™) (kg 10a™) ate (%)
Thifensulfu 0 DAH® May 8 Jun. 4 2,505a° 914a 203 36.5
ifensulfuron
-methyl (75%) 5 DAH May 8 Jun. 4 2,472a 899a 200 36.4
10 DAH May 8 Jun. 4 2,564a 936a 208 36.5
5 DBS¢ May 11 Jun. 7 765¢ 280c 62 36.6
0 DAH May 8 Jun. 4 2,526a 925a 206 36.6
Butachlor (5%)
5 DAH May 8 Jun. 4 2,540a 932a 208 36.7
10 DAH May 8 Jun. 4 2,408a 887a 198 36.8
Un-treated May 8 Jun. 4 1,214b 449b 100 37.0

DM (Dry matter) rate: dry weight /fresh weight x 100
® DAH: Days after harvest
¢ DBS: Days before sowing

4Means with the same letters within the columns are not significantly different at p = 0.05 level in DMRT test.
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