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Studies on Control of the Mixture of Annual and Perennial
Weeds Emerged from Paddy Field

On the Pre-Emergence Treatment of Herbicides in the Paddy
Field Dominated by Sagittaria pygmaea MIQ.

H.S. Ryang, S.S. Han and J. S. Kim*

ABSTRACT

For the effective control of weeds in mechanically transplanted paddy field weeding effects of naproanide
(a(B-naphthoxy) propion anilide], pyrazolate [4-2, 4-dichlorobenzoyl)1, 3-dimethyl pyrazol-5-yl-p-tolune
sulphanate}, chlormethoxynil (2, 4-dichloro-phenyl-4-nitro-3-methoxy phenyl ether), SL-49 [1-3-dimethyl-4-
(2, 4-dichlorobenzoyl)-5-phenacyloxy pyrazole], ACN (3-chloro-2-amino-1, 4-naphthoquinone) either alone or
in combination with butachlor (2-chlor-2, 6-diethy!l-N-buthoxymethyl acetanilide) were compared.

Pyrazolate and SL-49 were most effective for the control of Sagittaria pygmaea MIQ. and Potamogeton dis-
tinctus A. BENN. including most annual weeds. Weeding effect of butachlor alone was very high for annuals,
good for Cyperus serotinus ROTTB. and poor for S. pygmaea and P. distinctus. But the weeding effect of the
combination of butachlor and pyrazolate was stronger than that of butachlor alone'and therefore this mixture
was effective for S. pygmaea, P. distinctus and C. serotinus including all the annual weeds. The combination
of butachlor and SL-49 showed the same tendency as the combination of butachlor and pyrazolate.

Naproanilide was not effective for the control of Echinochlor crusgalli P, BEAUV and less effective for
Monochoria vaginalis PRESL, but excellent for S. pygmaea. By mixing butachlor with naproanilide weeding
spectrum for annuals and S. pygmaeea was much increased by that for P. distinctus and C. serotinus was not
satisfactory.

ACN was not satisfactory for the control of all the tested weeds but the weeding effect was increased in
general by mixing with butachlor. Chlormethoxynil was excellent for the control of annual weeds but it has no
effect on C. serotinus, S. pygmaea and P. distinctus showing some initial controling effect but these weeds
regrew afterwards. The weeding activity of ACN increased in combination with butachlor and the residual
activity was stronger than that of ACN alone. A light crop injury was found at the initial period after treatments
in all treated plots. The yield from all treated plots except those from plots treated with ACN, butachlor and
naproanilide were not significantly different from the band weeded plot.

*Key words: rice, herbicides, Sagittaria pygmaea, Potamogeton distinctus, Cyperus serotinus Echinochloa
crusgalli, Monochoria vaginalis.
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Table 1. Weeding effect as influenced by herbicide treatment.

Weeding effect (%22) .
T Rate Ratio Annual weeds Perennijal weeds
reatment Kgaifha) | ) [ e Mx.| Sp. Pd. cs)

o 15t) [ 2nd®)| 2nd |1st|2nd | 1st| Ind |1st | 2nd
1. Weedy Check - - 6.5 551233|87| 650/ 4 37125 2.5
2. Hand weeding - ~ |100 100 {100.0 [100] 100.0] 100/100.0 |100 |100.0
3. Butachlor 1.2 4 100 100 75.0 | 20| 10.0! 13 | 2331 20 | 333
4. Butachlor 1.8 6 100 100 80.0 | 33 15.0{ 20 | 43.3} 33 | 40.0
5. Naproanilide 3.0 10 33 20 83.3 | 82| 90.5| 33 | 67.0| 67 | 333
6. Butachlortnaproanilide 1.05+1.5 |3.54+5]100 100 100.0 | 88| 84.3! 75 50.7| 66 | 333
7. " 1.05+1.8 |3.5+6|100 100 96.7 | 93| 83.3] 67 | 435} 66 | 66.7
8. " 1.05+2.1 [3.5+7{100 100 95.0 | 97 96.0f 75 55.5 [100 | 66.7
9. " 1.2 +1.5 14.0+5{100 100 96.7 { 91| 83.20 77 | 33.3]100 | 40.0
10. " 1.2 +1.8 |4.0+6{100 100 100.0 | 95 97.31 77 | 40.0 {100 | 66.7
11. " 1.2 +2.1 [4.0+7100 100 (100.0 | 98| 96.7| 80 | 60.5 {100 | 66.7
12. Chiormethoxynil 2.1 7 100 83.3 1 93.7 | 83 63.31 67 | 66.7 0 6.7
13. Butachlor+chlormethoxynil {0.9 +1.8 {3.0-6 j100 100 1100.0 100| 82.9{100 [100.0| 67 | 36.7
14, ” 1.2 +1.5 |4.0+5]100 100 100.0 00| 97.7|100 |100.0| 67 333
15 v 1.5 +1.2 |5.0+4]100 100 95.0 [100! 90.0| 67 | 66.7 | 67 | 66.7
16. Pyrazolate 3.0 10 100 100 |100.0 100 (100.0 {100 {100.0} 99 | 57.0
17. n 1.8 6 100 100 [100.0 | 991(100.0 | 95 | 86.7 | 95 | 46.7
18. Butachlor+pyrazolate 0.9+1.8 3.0+6{100 100 |100.0 {100 |100.0 100 |100.0 |100 | 66.7
19. ” 1.05+1.8 |3.5+6/100 100 ]100.0 100 /100.0 {100 }100.0 {100 | 66.7
20. o 1.05+2.1 {3.5+7|100 100 100.0 (1001/100.0 100 [100.0 {100 [100.0
21. " 1.2 +1.8 [4.0+6]100 100 {100.0 {100(100.0 100 [1G00 100 | 66.7
22, " 1.2 +2.1 |4.0+7|100 100 100.0 {100 /100.0 }]100 (100.0 {100 |100.0
23. Butachlort+SL-49 1.05+1.8 3.5+6;100 100 100.0 [100 100.0 {100 [100.0 {100 | 66.7
24, ACN 2.7 9 100 70 46.7 | 771 43.3 | 45 | 66.7 0 0
25. Butachlor+ACN 1.2 +2.1 [4.0+7/100 100 100.0 82_ 61.7 |63 |63.3]57 j40.0
26. o 1.5 +1.8 |5.0+6{100 100 100.0 | 851807 | 63 {667 |62 | 66.7
27. " J 1.5 +2.1 |5.0+7{100 100 96.7 | 89 L78.3 66 | 867 | 67 | 66.7

1) E.c.: Echinochloa crusgalli P. BEAUV, M.v.: Monochoria vaginalis PRESL, S.p.: Sagittaria pygmaea MIQ,
P.d.: Potamogeton distinctus A. BENN, C.s.: Cyperus serotinus ROTTB,

2) Weed control rate (%) within a column of herbicide treatment plot was converted from values of cover estimate
(C.E.) within a column of weedy check plot.

treated plot C.E.

»=100 - — o
check plot C.E.

x 100

3) 1st: first observation-19 days after transplanting.
4) 2nd: second observation-40 DAT.
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Table 2. Initial crop injury, plant growth and yield of rice as affected by herbicide application.

Plant Growth
mitial (19 DATYD Plant Growth (40 DAT) Yicld
Treatment Kate Ratio Crop in- __|Height Tillers | Height Tillers (Kg/ha)
(Kgai/ma) | (B) | jury(0-10Y{cm |% | No. |cm | % |[No. [ % B
1. Hand Weeding - - 0 23.2 |100] 8.0 69.0 {100.0(22.7 |100.0|6840a
2. Weedy Check - - 0 24,1 |104| 7.0 1654 | 97.6/20.6 | 90.7 5650
3. Butachlor 1.20 4 1.3 220 | 95| 80 662 | 98.8122.3 | 98.2(6810 abcd
4. o 1.80 6 1.5 20.6 | 89| 7.0 |69.6 |103.9|21.6 | 95.2/6730bcd
5. Naproanilide 3.00 10 0.4 22.9 { 99| 9.0 {69.8 [104.2|23.0 [101.3(6720cd
6. Butachlor+naproanilide 1.05+1.5 | 3.5+5 0.3 25.3 |109]| 9.0 [69.3 |103.4(22.7 {100.0(6840a
7. " 1.05+1.8 | 3.5+6 0.7 23.6 {102 | 8.0 |66.4 | 99.1{22.9 [100.9{6830 ab
8. " 1.05+2.1 {3.5+7 0.8 24.4 |105| 8.0 |67.8 |101.2(23.0 [101.3]6810 abcd
9. " 1.20+1.5 | 4.0+5 0.7 225 | 97| 8.0 |67.1 [100.1]23.3 |102.6 6830 ab
10. " 1.20+18 | 4.0+6 0.5 218 | 94| 80 |67.7 [101.0{24.2 }106.6 (6810 abcd
11. 4 1.20+2.1 |4.0+7 0.5 212 | 91| 9.0 {68.8 |10277]24.1 [106.2 6790 abcd
12. Chlormethoxynil 2.1 7 1.0 22.7 | 98| 8.0 [70.4 1105.123.1 |101.8(6760 abcd
13. Butachlor+chlormethoxynil 0.9 +1.8 |3.0+6 0.8 23.3 |100| 8.0 [68.0 |101.5{22.8 {100.4 6810 abed
14. " 1.2 +15 1 4.0+5 0.7 223 | 96| 8.0 |71.5 [106.7{23.6 {104.0(6830 ab
15. e 1.5 +1.2 | 5.0+4 0.8 23.0 | 99] 8.0 |[70.6 [105.4 239 |105.3|6820 abc
16. Pyaazolate 3.0 10 0.8 218 | 95| 9.0 |68.1 |101.6{22.6 | 99.6(6840a
17. o 1.8 6 0.5 23,1 |100] 8.0 |70.2 |104.7|23.2 {102.2]6860a
18. Butachlor+pyrazolate 0.9 +1.8 |3.0+6 0.7 234 1101 7.0 |68.9 [102.8|23.0 (101.3{6840a
19. " 1.05+1.8 |3.5+6 0.3 248 1107 | 80 |67.5 {100.7|23.1 |101.8\6830ab
20. o 1.05+2.1 |3.5+7 0.2 218 ; 94 | 7.0 [66.7 | 99.6]24.2 |106.6|6820 abc
21. ” 1.2 +1.8 [4.0+6 0.2 23.3 {100 | 8.0 |68.8 [102.7{22.3 | 98.2]6820 abe
22. ” 1.2 +2,1 [4.0+7 0.5 23.8 ‘103 8.0 |67.5 |100.7|222.1 97.8.6840a
23. Butachlor+SL—-49 1.05+1.8 |3.5+6 0.7 23.7 [102| 9.0 |69.1 [103.1{24.0 |105.7 %6820 abe
24. ACN 2.7 9 0.3 235 (101} 7.0 |71.9 (107.3|24.3 |107.0 6710d
25. ButachlortACN 11.2 +2.1 [4.0+7 1.2 22.1 | 95| 8.0 [66.7 | 99.6(21.6 | 93.2 ~6820 abc
26. o 51.5 +1.8 !5.0+6 0.8 23.8 |103 ] 7.0 |[67.2 |100.3|22.0 | 96.9 6810 abcd
217. "” [ 1.5 +2.1 E5.0+7 1.2 ~2}0A 91J_ ZLO_M 65.6 | 97.9(21.3 | 93.8 6810 abed

kg, ai‘ha)® & B = 4

1) Injury rating: 0=No injury, 10=Completely killed.
2) DAT = Days after transplanting
3) Means within a column followed by different letters are significantly different at the 5% level by Duncan’s

Multiple Range Test.
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