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Cation and Nitrogen Contents, and Growth of Soybean against Underground Water
Level at Reproductive Stage

Park Gwan-Soo*, Tae—Hwan Ahn*, and Jin-Woong Cho*'
*Collage of Agriculture and life science, Chungnam National University, Daejon, 305-764, Korea

ABSTRACT This study was conducted to response the
growth, seed yield, nitrogen content and different cation
content of two soybean, flooding-tolerant cv. Pungsannanulkong
(PNSK) and flooding-sensitive cv. Tawonkong (TWK) when
these were subjected to flooding stress at Rl stage for
cultivation in paddy field. Flooding, underground water
levels (UWL) of 0 cm, 10 cm and 40 cm, was experi-
mented from flowering time to harvest time. The dry matter
and seed yield of soybean with UWL of 0 or 10 c¢m
declined in comparison with UWL of 40 c¢cm and these
were more reduction in TWK than in PNSK. The amount
of nitrogen uptake decreased in higher UWL and there was
a high significant relationship (R220.872) between nitrogen
content and seed yield at flooding stress. K content of leaf
and stem in soybean plants had a small change with UWL
but Ca content had a decrease (leaf and stem) or increase
(root). Mn and Fe content were increased at higher UWL
and were more in TWK than in PNSK.

Keywords : soybean, underground water level, flooding
stress, nitrogen uptake, K, Ca, Mn, Fe
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Table 1. Growth characteristics in two soybean cultivars treated with different underground water level depths for 20 days at

R1 stage
. UWL  Plant height  Leaf no. Leaf area Dry matter (g plant”) Node no.
Cultivars o 5 ) 1
(em) (cm) (plant™) (cm” plant™) Leaf Stem Root (plant™)
0 53 12.3 495 2.0 2.2 1.3 9.5
TWK 10 63 18.7 1,018 4.4 54 2.8 11.3
40 72 24.0 1,345 5.9 6.2 4.8 12.4
0 71 18.7 1,227 53 4.8 2.4 13.2
PNSK 10 73 233 1,426 6.1 6.2 32 14.4
40 86 24.7 1,959 7.7 7.7 42 15.6
Cultivar (A) ok ns * * ns * o
UWL (B) *x ko ok *k Kk Kok *
AxB ns ns *k * *x ns ns

UWL; Underground water level, TWK; Tawonkong, PNSK; Pungsannamulkong
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Table 2. Seed yield and yield components in two soybean cultivars with different underground water levels for 20 days at R1

stage

Cultivars UWL Pod no. Seed no. 100 seed wt. Seed yield Harvest
(cm) (plant™) (plant™) () (g m”) index

0 29 35 9.9 88 0.20

TWK 10 45 65 10.1 182 0.34
40 63 89 10.3 238 0.37

0 48 69 10.6 196 0.31

PNSK 10 56 87 11.5 221 0.31
40 78 102 11.8 266 0.33

Cultivar (A) * ok *x * ns

UWL (B) sx ok * sk TS

AxB ns ns ns ok oK

UWL; Underground water level, TWK; Tawonkong, PNSK; Pungsannamulkong

Table 3. Amount of Total N uptake of two soybean cultivars with different underground water levels for 20 days at R1 stage

. UWL Total N (mg plant‘l)
Cultivars

(cm) Leaf Stem Root Total

0 352 17.8 19.5 72.5
TWK 10 102.5 47.0 51.0 200.5
40 113.9 409 61.0 215.8
0 102.3 60.5 343 197.1
PSNK 10 134.8 56.4 47.0 238.2
40 191.7 72.4 64.3 328.4

Cultivar (A) ok ok ns wE

A X B sk kk *3%k ok

UWL; Underground water level, TWK; Tawonkong, PNSK; Pungsannamulkong
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Fig. 1. Relationship of seed yield and amount of total N
uptake with different underground water levels for 20
days at R1 stage. **; significant at 0.01.
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Table 4. K, Ca, Mn and Fe concentrations of two soybean cultivars with different underground water levels for 20 days at

R1 stage
Cultivars WL K (mg g’ DM) Ca (mg g’ DM) Mn (mg kg” DM) Fe (mg kg' DM)
(cm) Leaf Stem Root Total Leaf Stem Root Total Leaf Stem Root Total Leaf Stem Root Total
0 10.6 100 122 328 13.1 7.6 29 236 1,008 414 1,118 2,540 266 99 4,790 5,155
TWK 10 9.0 11.1 140 34.1 148 82 35 265 746 106 679 1,531 162 121 2,950 3,233
40 102 147 131 380 176 86 24 286 462 71 504 1,037 48 49 1,061 1,158
0 9.0 128 79 297 154 71 77 302 574 378 731 1,683 336 518 2,303 3,157
PSNK 10 97 114 137 348 185 9.1 36 312 485 104 433 1,022 93 148 2413 2,654
40 120 100 133 353 185 79 34 298 380 84 501 974 67 43 1,599 1,709
Cultivar (A) ns ns * * * * * * *k ns * *ok ns *k *% sk
UWL (B) k¥ ns sk *% k% e Kk kk 3k sk %k k% sk %% ok kk
A X B &3k &k ® * * sk *3k ns ns ns %%k * sk k% sk sk

UWL; Underground water level, TWK; Tawonkong, PNSK; Pungsannamulkong
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Fig. 2. Relationships of seed yield and four cations with different underground water levels for 20 days at R1 stage. ns; not
significance, **; significant at 0.0, respectively.
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