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Eleocharis kuroguwai Control Systems and Their Effects on Tuber
Formation in Directly Seeded Paddy Fields
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ABSTRACT. This study was conducted to investigate the ecology of weed occurrence and to establish an economical paddy field
weed control system for direct-seeded rice on water. The main problem weed among annual and perennial weeds was Eleocharis
kuroguwai. The control effect of E. kuroguwai was low by the application of azimsulfuron + carfentrazone-ethyl + pyriminobac-
methyl at the early stages of rice in directly seeded paddy fields, but most annual weeds including Echinochloa crus-galli were
controlled. Also, the additional application of pyrazosulfuron-ethyl + thiobencarb GR at 20 days after first treatment or of
bentazone SL at 43 days after the first treatment effectively controlled E. kuroguwai. Tuber formation of E. kuroguwai was inhibited
by the additional application of pyrazosulfuron-ethyl + thiobencarb by 84%, but the dormancy rate of old tubers of E. kuroguwai
under the soil was higher than that of E. kuroguwai tubers following single application of azimsulfuron + carfentrazone-ethyl +
pyriminobac-methyl at the early stages of rice. Tuber formation was inhibited by the additional application of bentazone by
approximately 87%, and the old tuber dormancy rate was low in the bentazone treatment. High amounts of old dormant tubers of
E. kuroguwai were found in the weedy plots.
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M = (Park et al., 2002), Z|t ZAAZ A=t ZHeoflA] 4.6-11.3%

Aro SHEE Holal §loj(Ha et al, 2012) B Aufj =

SAANA 2HE AuiA] YA S AYetE ke EE oA 7P SAE HAL e 2ol EF8l ool
A A = e FEolh @A vt w AE) = 2k 2l HiRE AtrE @ol ol R AaL Qlrk. 29
oA AzEo] il kel WA Agao] he AL A by Ale] e L W4 So] P AF(Kim and Kwon,
ZUo oA AZxA7F H7to] BgElo] ZxubAe] a7 1985; Chun and Shin, 1994a; Im et al, 1989, 1990; Kim et
Hol| A A3t 7|61 Fctky B 4= 9k a8y 2o al, 1989; Ku and Choung, 1993; Kim et al, 1996, 1997;
L o)lE AxA 9 deor EAS Ax7t 43} E= A4 Lee et al, 1994a, 1994b; Lee and Pyon, 2001; Kwon and
gFo] Urelbar 9l Algolrh 3] thA - 29l 297 Seng, 1983; Shin and Chun, 1991, 1993a, 1993b), WA| &7
(Eleocharis kuroguwai Ohwi)+= -2lugl A= ¥ Ao = ZE= A|2A|E o] 83 WA|(Chang and Kusanagi, 1982; Im
NA SHZE7} 95% AES XA5T QS ®al ofgl et al, 1991, 2002, 2003; Lee et al, 1994a; Lee et al,, 2005;
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Park et al., 2002; Park et al,, 2009; Shin et al.,, 1992; Shin and
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Table 1. Efficacy of several herbicide applications and weed species occurrence changes in direct seeding on water paddy field.

Application Dry weight (g m™)
. Bty
DAg 3265)DAS EC' P CD  RI S§§ PH EK Total (%)
48 DASY ACP* - 0 23.0 23.0b 85.1
ACP PT 0 6.4 6.4b 95.8
ACP (BT) 0 24.8 24.8b 83.9
Weedy check 5.6 74 18.3 0.8 57.3 3.7 61.0 154.1a -
78 DAS ACP - 0 107.8 107.8b 76.5
ACP PT 0 34.7 34.7c 924
ACP (BT) 0 0 0 0 0 15.8 15.8¢ 96.6
Weedy check 29.5 32 166.5 0.7 84.2 0.1 175.2  459.4a —
108 DAS ACP - 0 0 0 0 0 2444 244.4b 64.1
ACP PT 0 0 0 0 138.2 138.2¢ 79.7
ACP (BT) 0 0 0 0 27.2 27.2d 96.0
Weedy check 77.5 0 16.5 0 75.0 0 5119 680.9a -

YDAS: days after seeding.

*ACP: Azimsulfuron + carfentrazone-ethyl + pyriminobac-methyl methyl (0.03+0.15+0.1%); PT: Pyrazosulfuron-ethyl + thiobencarb (0.07+7%);

BT: bentazone (40%).

YEC: Echinochloa crus-galli; MV: Monochoria vaginalis; LP: Lindernia procumbens; CD: Cyperus difformis; RI: Rotala indica; SJ: Scirpus juncoides;

PH: Persicaria hydropiper; EK: Eleocharis kuroguwai.

“Mean separation within column by Duncan’s multiple range test, 5% level of significance.

Table 2. Weed control effect of in each herbicide application system and tuber formation inhibition rate of Eleocharis kuroguwai in

directly seeded paddy field.

- Control effects Formation inhibition
Herbicide o
48DAS  78DAS 108 DAS rate of tuber (%)
Azimsulfuron + carfentrazone-ethyl + pyriminobac-methyl GR  62b* 3% 52¢ 16b
Azimsulfuron + carfentrazone-ethyl + pyriminobac-methyl fb
pyrazosulfuron-ethyl + thiobencarb GR 90a 80a 73b 84a
Azimsulfuron + carfentrazone-ethyl + pyriminobac-methyl GR 59h 9la 954 87a

fb bentazone SL

'DAS: Days after seeding.

“Mean separation within column by Duncan’s multiple range test, 5% level of significance.
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Fig. 1. Tuber amounts of Eleocharis kuroguwai made under the
soil according to each weed control system in directly seeded paddy
field. ACP: Azimsulfuron + carfentrazone-ethyl + pyriminobac-
methyl (0.03+0.15+0.1%); PT: Pyrazosulfuron-ethyl + thiobencarb
(0.07+7%); BT: bentazone (40%).
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Fig. 2. New and old tuber amounts of Eleocharis kuroguwai
under the soil according to each weed control system in
directly seeded paddy field. ACP: Azimsulfuron + carfentrazone-
ethyl + pyriminobac-methyl (0.03+0.15+0.1%); PT: Pyrazosulfuron-
ethyl + thiobencarb (0.07+7%); BT: bentazone (40%).
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Table 3. The growth and yield of rice according to each herbicide application system in directly seeded paddy field.
Application . Culm  Panicle  No.of  No.of Ripened 1,000 o
Heading . . . . Milled rice
. 32(55) date length length  panicle spikelets  grain grain 4104 Index
12 DAS DAS (cm) (cm) perhill perpanicle (%) (8) &

ACPY - Aug. 17 73 19.1 377 63.8 90.6 24.6 460b° 92
" PT Aug. 17 73 19.7 395 68.1 93.0 24.8 483ab 96
" (BT) Aug. 17 73 19.7 383 65.3 92.3 25.0 492a 98
Hand weeded Aug. 17 72 19.7 419 734 92.6 25.0 502a 100
Weedy check Aug. 17 69 18.1 141 46.4 87.3 23.8 95¢ 19

*DAS: days after seeding.

YACP: Azimsulfuron + carfentrazone-ethyl + pyriminobac-methyl (0.03 + 0.15 + 0.1%); PT: Pyrazosulfuron-ethyl + thiobencarb (0.07 + 7%); BT:

bentazone (40%).

*Mean separation within column by Duncan's multiple range test, 5% level of significance.
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