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Enhancement of Biomass Production in Chinese Milk Vetch (Astragalus sinicus L.) by
Controlling Alopecurus aequalis with Sethoxydim under Poor CMV Seedling Stand

Sang-Yeol KimT, Seong-Hwan Oh, Woon-Ha Hwang, Kyung-Jin Choi, Sung-Tae Park, Jeong-Il Kim, Un-Sang Yeo,
and Hang-Won Kang

Department of Functional Crop, National Institute of Crop Science, RDA, Milyang 627-803, Korea

ABSTRACT Technology development for sufficient dry
matter production of Chinese milk vetch (CMV) is most
important in CMV-rice cultivation system in order to pro-
vide sufficient nutrients to rice plants. However, when the
CMV plants are dominated by the weed, especially Alopecurus
aequalis, the CMV growth could be reduced due to light
and nutrient competition. In addition, A. aequalis is potential
host of the rice dwarf virus disease. Therefore, control of
A. aequalis is necessary to enhance the biomass production of
CMV plants when CMV stands are insufficient. The use of
chemical like sethoxydim (20%, ai) showed the highest control
rate of 84% at early stage and was reduced as application
was delayed. 4. aequalis control did not change the CMV
seedling stand before and after herbicide treatment and the
reseeding stand in fall was rather increased 2.2 to 2.6 times.
On the other hand, in untreated control, the CMV stand at
May 15 and reseeding stand in fall was significantly reduced
as compared with the before herbicide treatment. Control of
A. aequalis increased the CMV dry matter production by
164% for 50% CMV coverage rate and 63% for 25% CMV
coverage rate. This is equivalent to 12.3~16.4 kgN/10a which
is greater than the recommended nitrogen rate of 9kg/10a.

The result indicates that the control of 4. aequalis is an
efficient way to enhance dry matter production in CMV-
rice cultivation system especially when CMV stand is poor.

Keywords : Chinese milk vetch, Alopecurus aequalis, poor
seedling stand, biomass production, reseeding
stand
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Table 1. Influence of treatment date of sethoxydim on the control rate of Alopecurus aequalis in Chinese milk vetch grown

rice field.

Treatment date Plant height (cm)

Dry matter (g/m’) Control rate (%)

Mar. 3 9.4b
Mar.10 11.8b
Mar.20 13.1b

Untreated control 25.1a

7.9¢ 84
16.2¢ 67
26.0b 48
49.6a -

Measurement was made at April 14, 2008

Means followed by the same letter are not significantly different at the 5% level by Duncan’s multiple range test.
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Fig. 1. Change of Chinese milk vetch ground cover rate at
76 days after sethoxydim treating in 2008.

Table 2. Influence of percentage of ground cover on Chinese milk vetch seedling stand and the occurrence of Alopecurus aequalis

before sethoxydim treatment on March 2.

CMV Seedling stand (no/mz) Dry matter (g/mz) Distribution percentage (%)
ground cover CMV A. a. CMV A. a CMV A. a.
20% 378a 15,070b 37.7b 162.0a 18.9 81.1
50% 835b 12,430b 52.8b 98.5b 349 65.1
80% 1,235¢ 6,110a 89.9a 55.8¢ 61.7 383

CMV : Chinese milk vetch, A. a. : Alopecurus aequalis

Means followed by the same letter are not significantly different at the 5% level by Duncan’s multiple range test.

Table 3. Control of Alopecurus aequalis as affected by the change of Chinese milk vetch stand at rice transplanting time and

after rice harvest in fall.

. 76 DAT (May 19) Nov.7
MV Scthoxydim Seedli d P f CMV Reseedi d in fall
ground cover treatment eedling 2stan ercentage o eseeding stagl n fa
(no/m”) ground cover (no/m”)
Treated 473% 90% 948*
20%
U.C. 230 20% 363
Treated 783* 90% 1,068*
50%
U.C. 387 50% 575
Treated 887" 90% 1,270%*
80%
U.C 783 80% 740

CMV : Chinese milk vetch, DAT : day after treatment, U.C.

* o significant at 5% level by t-test, ns : not significant

: untreated control
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Table 4. Influence of control of Alopecurus aequalis by sethoxydim treatment on the increase in dry matter production and
nitrogen amount of Chinese milk vetch green manure.

Nitrogen amount of CMV

Dry matter
CMY (@/m) greel? /manure
10a
ground cover - (ke/102)
Untreated Sethoxydim Increase Untreated Sethoxvdim treated
control treated rate control Y
20% 182 480* 164 4.9 13.4
50% 341 557* 63 9.5 16.2
80% 486 681™ 40 13.1 18.5

* 1 significant at 5% level by t-test, ns : not significant

Table 5. Influence of sethoxydim treatment on the decrease in dry matter production and nitrogen amount of Alopecurus aequalis

plant.
Dry matter Nitrogen amoun.t of
(g/m?) Alopecurus aequalis plant
CMV & (kg/10a)
ground cover ; -
Untreated Sethoxydim Decrease Untreated Sethoxydim

control treated rate control treated

20% 565 150%* 74 8.5 2.3

50% 310 80* 74 3.7 1.0

80% 132 0" 100 1.4 0.0

* . significant at 5% level by t-test, ns : not significant
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Table 6. The effect of control of Alopecurus aequalis on yield components and milled rice yield in Chinese milk vetch grown

rice field.
Cultivation Sethoxydim Panicle Spikelet Ripened grain 1000-brown rice Milled Rice
practice treatment (No./m®) (No./panicle) (%) weight (g) (kg/10a)
Transplanting ns
(Rice-CMV) Treated 352 99 83.3 21.0 501
” Untreated 341 102 83.9 20.3 472
Minimum-tilled
transplanting Treated 336 95 86.0 21.8 469™
(Rice-CMV)
” Untreated 318 92 87.1 21.0 423
*ns : not significant
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