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Growth and Yield Related Characteristics of Soybeans for the Estimation of Grain
Yield in Upland and Drained—Paddy Field

Young—Son ChoT, Ho—-Gi Park, Wook—Han Kim, Sok-Dong Kim, Jong-Ho Seo, and Jin—-Chul Shin
National Institute of Crop Science, RDA, Suwon 441-857, Korea

ABSTRACT The experiments were carried out to deve-
lop simulation model for estimating the yield of soybean
in upland and paddy field condition. Field experiments
were done at National Institute of Crop Science in 2005.
The evaluated soybean cultivars were Taekwangkong, Dae-
wonkong, and Hwangkeumkong. Soybean seeds were planted
by hill seeding with 3-4 seeds and row and hill spacing
were 60x10 c¢cm in upland and 60x15 cm in paddy field.
Seeds were sown on row (without making ridge) and on
the top of ridge in upland and paddy field, respectively.
Field parameters were measured yield components (plants/
m’, pod no./plant, and 100-seed weight, seed yield and
growth characteristics (stem length, leaf area at each stage,
and dry weight of shoot) and after measuring they were
compared the relationships with seed yield and yield com-
ponents and seed yield and growth characteristics. Seed
yield of soybean was affected by cultivars and planting
density. Seed yield was higher in upland than paddy field
due to the higher planting density in upland field. The
upland soybeans generally had lower 100-seed weight than
that of paddy field. Seed yield of soybean in a paddy field
was greatest in Taeckwangkong and followed by Daewon-
kong and Hwangkeumkong. The harvest index of tae-
kwangkong and Hwanggumkong was higher in upland than
paddy field, however, it was higher in paddy field than
upland in Daewonkong. Seed yield was greatest in Dae-
wonkong in both experimental fields. The greatest stem
length was observed in tackwangkong and Hwanggumkong
(R6) in late growth stage in paddy field. Dry weight of
shoot and pod, pod number, stem length, and stem dia-
meter were higher grown in paddy field than grown in
upland. Crop growth rate (CGR) of cultivars was higher in
paddy field after 8 WAS(weeks after sowing) and it was
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greatest at 13 WAS in Daewonkong among the cultivars.
In upland field, CGR was greatest in Tackwangkong and
then followed by Daewonkong and Hwanggumkong during
12 and 15 WAS. There was no significant relationships
between 100-seed weight and seed yield in both experi-
mental fields. A significant positive relationship was ob-
served between seed number and seed yield. The cor-
relation coefficients between leaf area and shoot dry weight
were about 0.8 during the whole growth stage except 5
WAS and 4-5 WAS in paddy field and upland, respec-
tively. This experiment was done just one year and drained
paddy field condition was not satisfied drained condition
successfully at 7th leaf age of soybean by the heavy rain,
s0 we suggest that the excessive soil water reduced seed
yield in paddy field and the weather condition should be
considered for utilizing of these results.

soybean, growth parameters, seed yield, yield
components, crop growth rate ({CGR), leaf area
index (LAI), upland field, paddy field
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Table 1. Harvest index and yield-related characteristics of three Korean soybean cultivars in paddy field and upland experiment

Cultivars Location Harvest Index’ Seed no./plant  100-seed weight (g) Seed yield (kg/10a)
Tackwang-Kong Paddy field 48.3b* 76a 23.8ns 267b
Upland 50.4a 69b 23.5ns 302a
Daewon-Kong Paddy field 53.9a 79b 21.3b 254b
Upland 53.0a 89%a 22.7a 311a
Hwangkum-Kong Paddy field 51.1b 60ab 27.2a 248b
Upland 55.1a 62a 24.3b 313a
Means
Total 52.0 73 23.8 28.3
Paddy field 51.1 72 24.1 25.6
Upland 52.8 73 23.5 30.9

"Harvest Index = [seed / (shoot-leaf)] x 100

Means followed by the same letter are not significantly different at 0.05 level according to DMRT
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Fig. 1. Changes of stem length of three Korean soybean cultivars in paddy field (Left) and upland (Right) in 2005.
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