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An Optimum Seed Planting Time of Chinese Milk Vetch (Astragalus sinicus L.) for
Stable Seedling Establishment and Dry Matter Production in Paddy Field

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

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

ABSTRACT Sufficient seedling establishment of Chinese
milk vetch (CMV) is the most important factor in the CMV
cultivation. In order to obtain sufficient seedling stand, CMV
seed should be planted at right seed planting date. An opti-
mum CMV seed planting time for stable seedling establish-
ment was determined based on the final water drainage
time for rice harvest in fall. Five planting times from 10
days before water drainage (DBWD) to 15 days after water
drainage (DAWD) at five day interval were evaluated during
the period of 2006-2007 and 2007-2008 and the optimum
CMV seed planting time was determined based on seedling
stand, winter survival rate, and dry matter production. CMV
seedling stand before winter was high with 575~1,050 plan‘[s/m2
regardless of seed planting times but after overwintering,
it was greater in seed planting date between 5 DBWD to
5 DAWD than that of 10 to 15 DAWD treatments. Winter
survival rate, dry matter production and seed production
yield also showed similar trend to the seedling establish-
ment. On the other hand, when CMV seeds were sowed early
at 10 DBWD, seedling stand and winter survival rate were
lower than that of 5 DBWD to 5 DAWD. This result in-
dicates that an optimum CMYV seed planting time based on
the final water drainage could be between 5 DBWD (September
20) to 5 DAWD (September 30).

Keywords : Chinese milk vetch, water drainage, seed planting
date, seedling stand. winter survival rate, dry
matter production
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Fig. 1. Monthly mean air temperature (a) and precipitation (b) in Milyang during the growth period of Chinese milk vetch.
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Table 1. Cumulative average- and lowest minimum temperatures from seed planting to seed emergence, and days to seed
emergence in 2007.

Seed planting time C{XTT AiAxTiE LIE/IT'H Days to seed emergence

(C) (C) (C) (day)

10 DBWD 2393 23.9 18.7 10

5 DBWD 228.4 22.8 14.8 10
Water drainage 233.6 21.2 14.8 11
5 DAWD 2423 20.2 11.8 12

10 DAWD 235.1 18.1 7.8 13

15 DAWD 238.5 14.9 3.0 16

"Cumulative average temperature from seed planting to seed emergence.
jFAverage air temperature from seed planting to seed emergence

"Lowest minimum temperature during the seedling emergence

DBWD : day before water drainage, DAWD : day after water drainage
Water Drainage : September 24 (2006), September 25 (2007)

Table 2. Influence of seed planting time of CMV on the seedling stand, winter survival rate and soil moisture content at seed
planting time.

Seed seeleing stand (NO«/mz) . Winter s1;rvival rate Soil moisiure content
planting time Before winter After winter (%) (%)
2006-2007 2007-2008  2006-2007 2007-2008  2006-2007 2007-2008 2006-2007 2007-2008
10 DBWD 670 720 530 490 79.1 69.5 - -
5 DBWD 838 1,050 668 768 79.7 73.1 - -
Water drainage 805 963 610 678 82.8 69.1 354 447
5 DAWD 818 890 670 598 82.7 66.2 34.7 40.8
10 DAWD 670 763 418 405 62.0 53.0 30.0 335
15 DAWD 575 638 238 150 413 23.5 32.8 31.3
LSD (0.05) 248 283 277 219 22.7 23.4 2.5 1.1

% Data recorded : T(Nov.7-8), j:(Feb. 22)
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Table 3. Influence of seed planting time on growth characteristics of CMV seedling before winter.

Seed Seedling height (cm) Root length (cm) Leaf number (no) Dry weight (mg/10 plants)

planting time  2006-2007 2007-2008  2006-2007 2007-2008  2006-2007 2007-2008 2006-2007  2007-2008
10 DBWD 6.3 6.1 42 3.6 7.2 8.2 85 92
5 DBWD 7.5 8.9 4.5 3.9 5.5 6.8 60 90
Water drainage 5.8 6.9 3.0 43 2.9 4.8 46 66
5 DAWD 5.0 4.7 2.0 3.9 1.5 2.0 32 38
10 DAWD 4.7 4.9 22 3.6 0.2 0.8 24 27
15 DAWD 1.5 1.9 1.5 22 0.0 0.0 18 19

LSD (0.05) 0.8 2.0 1.1 2.0 1.2 2.0 10.8 11.5

Table 4. Influence of seed planting time on dry matter production and nitrogen yield of CMV plant at May 10th to 20th.

Seed Dry weight (kg/10a) Fresh weight (ton/10a) Nitrogen content (%) Nitrogen yield (kg/10a)
planting time 2006-2007 2007-2008  2006-2007 2007-2008  2006-2007 2007-2008 2006-2007  2007-2008
10 DBWD 637 638 3.25 3.40 3.2 2.7 20.4 17.2
5 DBWD 681 688 3.43 3.56 3.0 2.7 20.5 20.1
Water drainage 656 746 3.10 4.05 2.9 2.8 18.7 19.3
5 DAWD 573 658 2.78 3.71 3.0 2.8 17.0 18.4
10 DAWD 427 549 2.28 2.82 2.2 2.5 9.4 13.7
15 DAWD 386 360 2.07 1.85 2.1 2.6 8.1 9.4
LSD (0.05) 52.1 86.7 0.24 0.45 - - - -
2006-2007 2007-2008
800 800
= 600 S 600
?E/ 400 ‘:-E’ 400 |
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= E
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Fig. 2. Influence of seed planting time on the change of dry matter production of CMV plant throughout the growth period
in two growing seasons.
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Table 5. Influence of seed planting time on CMV seed yield and germination characteristics in 2007-2008.

Planting date Seed yield (kg/10a)

1,000-seed weight (g)

Germination (%) Seed viability (%)

10 DBWD 23.5 3.2 5.7 99.7

5 DBWD 26.2 3.1 9.7 97.7
Water drainage 30.8 3.0 8.3 98.0
5 DAWD 242 3.1 6.3 96.3
10 DAWD 19.4 3.2 53 97.7
15 DAWD 17.3 3.1 93 97.7
LSD (0.05) 2.7 0.2 ns ns

Shim and Kang, 2004; o] %5, 2008; Na et al., 2007).
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