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Responses of Root Growth Characters to Waterlogging in Soybean
[Glycine max (L.) Merrill]

Jae—Eun Lee*T, Hong-Sig Kim**, Young—Up Kwon*, Gun—Ho Jung*, Chun—Ki Lee*,
Hong-Tai Yun*, and Chung—Kon Kim*

*National Institute of Crop Science, RDA, Suwon 441-857, Korea
**College of Agriculture Life & Environment Sciences, Chungbuk National Univ., Cheongju 361-763, Korea

ABSTRACT Stress from excess water is one of the most
harmful limiting factor in soybean yield during the wet
season under the climate conditions. Soybean is very sensi-
tive to excess water compare to other crops. This experi-
ment was carried out to identify the growth responses for
establishing a screening system related to waterlogging
tolerance in soybean from 2003 to 2004. The root dry wei-
ght accumulation rate of per day for 21 days after water-
logging at V5 stage was the highest in Pungsannamulkong
(47 ~56% of control) and was the lowest in Jangyeobkong
(26 ~27% of control). The nodules dry weight recovery rate
was the highest in Pungsannamulkong (83 ~91% of control),
while the lowest in Myungjunamulkong (48 ~66% of control).
After waterlogging, recovery rate of roots was high, which
increased the root/shoot ratio of Pungsannamulkong, which
also produced significantly more adventitious roots than in
Jangyeobkong. The percentage of adventitious roots fresh
weight to the total roots fresh weight was the lowest in Myung-
junamulkong (14%), while the highest in Pungsannamulkong
(38%). This results implies that the water and nutrients ab-
sorbing ability of Pungsannamulkong is more higher than
that of Myungjunamulkong during late growth period.

Keywords : soybean, waterlogging, root, dry weight,
adventitious root
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Fig. 1. Root dry weight and dry weight accumulation rate at 21 days after waterlogging for 10 days at V5 stage in 5 soybean

varieties.
* 1 Waterlogging/Control x 100 (%)

Table 1. Analysis of variance for root dry weight at 21 days
after waterlogging for 10 days at V5 stage in 5 soybean
varieties.

Mean squares

Source df  Root dry weight Nodule dry weight
(g/plant) (g/plant)
Year(Y) 1 0.3 0.038
Variety(V) 4 6.2%* 0.444%*
V xY 4 1.4%%* 0.131**
Treatment(T) 1 133.2%%* 5.116%*
TxY 1 0.3 0.006
V x T 4 0.4 0.148**
VxTxY 8 0.2 0.087**
Error 40 1.7 0.019

* ** Significant at the 5 and 1% levels, respectively.
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Table 2. Dry weight of nodules of 5 soybean varieties at 21 days after waterlogging for 10 days at V5 stage in 2003 and

2004.
) Dry wt. of nodules
Year Variety -
Control(A) Waterlogging(B) B/A
------ g/hill ------ %
2003 Jangyeobkong 2.02 1.18 58
Pungsannumulkong 1.89 1.56 83
Myungjunamulkong 1.52 0.89 59
Muhankong 1.83 1.14 62
Peking 1.41 0.88 62
LSDo.os 0.21
2004 Jangyeobkong 1.72 1.03 60
Pungsannumulkong 1.70 1.56 91
Myungjunamulkong 1.74 0.83 48
Muhankong 2.01 1.42 71
Peking 1.65 1.16 70
LSDo.os 0.28
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Fig. 2. Changes of Root/Shoot according to waterlogging for 10 days at V5 stage in 5 soybean varieties.
1 1d, 14d, 21d : days after waterlogging
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Table 3. Fresh weight of adventitious roots(A), total root(B) and A/B ratio in percentage at 7 and 21 days after waterlogging
for 10 days at V5 stage in 5 soybean varieties.

Fresh weight

Variety DAW' — A/B
Adventitious root(A) Total root(B)
------- g plant'1 e %
Jangyeobkong 7 1.3£0.2 18.6+1.4 7+1
21 3.8+0.5 25.3+1.8 1542
Pungsannamulkong 7 3.740.4 26.4+1.9 14+2
21 9.141.6 23.9+2.1 38+3
Myungjunamulkong 7 2.1+0.3 26.3+1.3 8+2
21 4.1£0.5 29.3+1.4 1442
Muhankong 7 2.3£0.3 38.3£1.7 6+2
21 7.5+1.4 24.2+1.5 3143
Peking 7 3.1£0.5 25.8+1.2 1241
21 4.54+0.7 25.0+0.9 1842

i Days after waterlogging.

Jangyeobkong

[ = m -

Pungsannamulkong

Photo. 1. Root distribution at 21 days after waterlogging for 10 days at V5 stage in 2 soybean varieties.
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Fig. 3. Root distribution by soil depth at 0 and 21 days after waterlogging for 10 days at V5 stage in 2 soybean varieties.
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