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Effect of Planting Dates and Drainage Methods on Growth and Yield
of Sprout Soybeans in Converted Upland from Paddy Field

Beom Young Son*, Dae Ho Kim*, Eun Seok Kim*, Su Kyeong Kim*, Dong Ju Kang*,
Won Kyo Shin* and Hong Suk Lee*

ABSTRACT : Drainage is needed to run off excessive water stress during the rainy season for
soybean cultivation in the converted upland from paddy field. This study was conducted to
evaluate the effect of planting dates and drainage methods on growth and yield of sprout
soybeans in the converted upland from paddy field. The stem and root growth at flowering stage
showed no difference by drainage method but plant height, number of nodes and branches, and
fresh weight of stem and root were much greater as planting date delayed. Seed yield was
correlated positively with fresh weight of stem and root, and T /R ratio at the flowering stage,
respectively. Lodging degree was not different by drainage method but was higher in planting at
June 16 than May 15. Number of pods and 100 seed weight were not different by drainage
method and 100 seed weight was heavy in Eunhakong, light in Kwangankong as planting date
delayed. Higher seed yield was observed in surface drainage than open ditched drainage. Yield
performance of Eunhakong was good in late planting, while that of Kwangankong was in early
planting,

Key words : Soybean, Planting date, Drainage, Converted upland from paddy field, Seed yield.
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Table 1. Chemical properties of soils experimented upland and paddy field
Soil pH OM P,0s Ex.Cat. (cmol* /kg) . EC
(1:5) (g /kg) (mg /kg) K Ca Mg (dS /m)
Upland 6.3 20 572 0.48 2.48 2.43 0.3
Paddy field 5.5 30 249 0.37 2.98 1.42 0.5
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Table 2. Analyses of varience of days to flowering, plant height, number of nodes and number
of branches for different planting dates and drainage methods in two soybean varieties

Source of Mean square
Variety variation df Planting to Plant ht. No. of No. of
flowering (cm) nodes branches
Planting date(P) 1 313~ 245™ 14.2* 41.1*
Eunhakong Drainage method(M) 2 4.5" 377 5.8 13.2"
PxM 2 0.5" 47 1.0™ 8.5™
Kwangan- Planting date(P) 1 761* 31.7 0.1 3.1
kong Drainage method(M) 2 4,5 619* 9.4* 3.7
PxM 2 4.5™ 293 6.9 7.2

* * Significant at the 0.05 and 0.01 probability levels, respectively.
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Table 3. Growth characteristics at flowering stage of sprout soybeans at different planting
dates and drainage methods in the converted upland from paddy field

Variety Planting Drainage Days to Plant ht. No. of No. of
date method flowering (cm) nodes branches
Surface 54 38 9.2 1.3
May 15 Ditched 54 37 9.3 0.9
Eunhakong Upland 56 56 11.7 5.7
Surface 46 43 11.5 5.2
June 16 Ditched 46 48 11.5 5.7
Upland 47 57 12.5 6.0
Surface 62 35 9.4 2.6
May 15 Ditched 62 35 9.2 2.7
Kwangan- Upland 65 65 13.3 5.9
kong
Surface 50 40 10.7 4.7
June 16 Ditched 50 41 10.7 4.8
Upland 50 46 11.0 4.2
LSD(5%) Eunhakong  Planting date 0.30 3.0 0.45 1.27
Drainage 0.36 3.7 0.55 1.55
Kwangan- Planting date 0.89 7.3 1.30 1.18
kong Drainage 1.09 8.9 1.38 1.45
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Table 4. Analyses of varience of number and weight of nodules per plant, dry weight of top and
root, and T /R ratio for different planting dates and drainage methods in two soybean

varieties
Source of Mean square
Variety o df Nodules per plant Top(T) Root(R)
variation T/R
No, Wt.(g) Dry wt.(g)
Planting date(P) 1 18.4 0.05 120 1.16* 9.02*
Eunhakong  Drainage method(M) 2 57.9 0.01 195 0.93* 19.5™
PxM 2 7.2 0.08 8.5* 0.18* 0.72
Kwangan.  Planting date(P) 1 1186" 0.95% 3.09 0.04 0.02
kong Drainage method(M) 2 5.60 0.11 269 0.36™ 51.6*
PxM 2 69.8* 0.29* 168** 0.60** 14.6™

* ** Significant at the 0.05 and 0.01 probability levels, respectively.
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Table 5. Root characteristics at flowering stage of sprout soybeans at different planting dates
and drainage methods in the converted upland from paddy field

Planting  Drainage

Nodules per plant

Top(T) Root(R)

Variety T/R
date method No. Wt. (g) Dry wt. (g)
Surface 22.0 0.62 4.66 0.84 5.55
May 15 Ditched 18.4 0.80 4.50 0.89 5.06
Upland 23.1 0.81 16.37 1.84 8.90
Eunhakong
Surface 26.5 0.98 10.33 1.52 6.80
June 16 Ditched 18.8 0.86 11.76 1.62 7.26
Upland 24.3 0.72 18.96 1.95 9.72
Surface 32.9 1.06 6.00 1.10 5.45
May 15 Ditched 39.3 1.44 5.42 1.06 5.11
Ewa“ga“' Upland 35.6 1.24 26.46 2.04 12.97
one Surface 21.5 1.11 10.59 1.46 7.25
June 16 Ditched 15.3 0.76 11.36 1.61 7.06
Upland 22.3 0.49 13.44 1.41 9.53
LSD(5%) Eunhakong Planting date 4.5 0.22 1.90 0.23 0.69
Drainage 5.5 0.26 2.33 0.28 0.85
Kwangan- Planting date 5.3 0.32 5.50 0.35 1.82
kong Drainage 6.5 0.39 6.74 0.43 2.23

Table 6. The correlation coefficients between seed yield and growth characteristics at flower-

ing stage
Fresh wt. Fresh wt, No. of Wt. of T/R
of stem(T) of root(R) nodules nodules
Seed yield 0.56** 0.61* 0.37 0.15 0.41*
Fresh wt. of 0.89" ~0.12 -0.13 0.93™
stem(T)
Fresh wt. of V
: 0.13 0.68™*
root(R) 0.03
No.of nodules 0.80 —-0.24
Wt.of nodes

—0.32
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Table 7. Growth characteristics at maturity of sprout soybeans at different planting dates and
drainage methods in the converted upland from paddy field

Variet Planting Drainage Days to Plant ht. No. of No. of SMV Lodging
ariety
date method maturity (cm) nodes  branches (0~9)
Surface 136 47 12.2 6.1 1 0
May 15 Ditched 136 44 12.5 6.2 1 0
Upland 135 72 13.2 54 3 2
Eunhakong ban
Surface 115 67 14.2 6.4 0 3
June 16 Ditched 115 66 14.9 6.4 0 4
Upland 112 71 14.1 5.6 1 4
Surface 141 47 12.1 6.0 0 0
May 15 Ditched 139 47 12.8 6.4 0 0
Upland 139 85 14.9 5.9 1 5
Kwangan-
kong Surface 116 67 13.7 5.9 0 6
June 16 Ditched 116 66 14.7 6.0 0 7
Upland 113 71 13.3 5.6 0 7
LSD(5%) Eunha- Planting date 0.6 7.2 0.53 0.36 0.48 1.42
kong Drainage 0.7 8.8 0.65 0.44 0.59 1.73
Kwang- Planting date 0.8 10.6 1.07 0.36 0.29 1.60
ankong Drainage 1.0 12.9 1.31 0.44 0.36 1.96
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Table 8. Analyses of varience of number of pods, 100 seed weight and seed uniformity rate for
different planting dates and drainage methods in two soybean varieties

Mean square

Source of
Variety df No. of 100 seed Uniformity rate (%)
variation
pods wt. (g)  <500mm 5.00~560 5.60mm<
Planting date(P) 1 335* 3.2* 52.4** 10.7 111
Eunhakong Drainage method(M) 2 48.7 0.48 1.5 26.7 15.7
PxM 2 10.7 4.3 4.9 722** 843**
Kwangan. Planting date(P) 1 8.0 1.7+ 20.3* 536" 6046™
kong Drainage method (M) 2 360* 0.1 14.6= 25 36
PxM 2 109 0.8* 6.3* 199 272**

*, ** Significant at the 0.05 and 0.01 probability levels, respectively.
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Table 9. Yield components and uniformity of sprout soybeans at different planting dates and
drainage methods in the converted upland from paddy field

) Planting Drainage No. of 100 seed Uniformity rate(%)
Variety
date  method pods wt. (g) <5.00mm 5.00~5.60 5.60mm<
Surface 92 13.0 6.5 58.5 35.0
May 15 Ditched 99 13.6 6.8 60.4 32.8
Upland 96 14.9 4.3 441 51.5
Eunhakong
Surface 84 14.9 1.9 47.3 50.8
June 16 Ditched 87 15.3 2.5 43.4 54.1
Upland 90 13.8 3.0 67.7 29.3
Surface 78 15.8 1.6 35.0 63.4
May 15 Ditched 87 15.4 1.3 34.0 64.7
Kwangan- Upland 95 15.0 5.9 43.6 50.4
kong
Surface 85 13.4 4.7 79.0 16.3
June 16  Ditched 76 14.1 4.8 71.8 23.3
Upland 95 13.9 5.7 65.3 29.0
LSD(5%) Eunha- Planting date 7.2 1.07 1.64 14.5 15.8
kong  Drainage 8.8 1.30 2.01 17.8 19.4
Kwang- Planting date 8.2 0.62 1.57 7.4 8.2
ankong Drainage 10.1 0.76 1.93 9.1 10.0
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Fig. 4. Comparison of yield of sprout soy-
beans at different planting dates and
drainage methods in the converted
upland from paddy field. Values with
the same letter in the different plant-
ing dates and drainage methods are
not significantly different at 5%.
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