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ABSTRACT To characterize flooding-affected anatomical
morphology changes in soybean, flooding-tolerant cv. Pung-
sannamulkong (PSNK) and flooding-sensitive cv. Sobaek-
namulkong (SBNK) at 5 trifoliate leaf stage were exposed
to flooding by maintaining tap water 2 cm above soil sur-
face for 9 days and resultant microscopic anatomical changes
in leaf and hypocotyl cross-sections along with chlorophyll
content and photosynthetic rate changes were compared.
Flooding-sensitive SBNK exhibited more significant decre-
ment in chlorophyll content, photosynthetic rate, number of
palisade parenchyma, and leaf dry matter compared to cv.
PSNK. Flooding decreased fineness of palisade parenchyma,
while inducing wider xylem vessel, especially in PSNK.
The aerenchyma formation in hypocotyls under flooding
could be observed only in flooding-resistant PSNK. All
these anatomical changes seems to be related with higher
physiolocial activity and resultant resistance against flooding
in PSNK compared to flood-sensitive PSNK.

soybean, flooding, palisade parenchyma, aeren-
chyma
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Table 1. Photosynthetic rate and leaf morphological traits of soybean cultivars as affected by flooding at early vegetative growth

stage
. Photosynthetic rate  Palisade parenchyma Leaf thickness Leaf dry matter
Cultivars Treatment (umol CO» m” s7) (no. 1000 um’) (um) (g plant")

Con. 225 17 227.8 0.84

PSNK
7F1790(71ing 7717 9" - ) 7 12 i ) 7”72709.37" 0.74
Con. 234 22 213.8 0.89

SBNK

Flooding 12.7 10 189.1 0.67
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Fig. 2. Cross-section of middle leaflet of flooding-sensitive
(cv. Sobaeknamulkong; A, C) and flooding-tolerant
(cv. Pungsannamulkong; B, D) soybean cultivars under
flooding(C, D) or control (A, B) condition.

Fig. 3. Cross-section of midvein of middle leaflet of flooding-
sensitive (cv. Sobaecknamulkong; A, C) and flooding-
tolerant (cv. Pungsannamulkong; B, D) soybean cultivars
under flooding(C, D) or control (A, B) condition.
Arrows identify starch sheath (SS), phloem fiber (F),
phloem (P) and xylem vessels (V).
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Fig. 4. Cross-section of the hypocotyls of flooding-sensitive
(cv. Sobaeknamulkong; A, C) and flooding-tolerant
(cv. Pungsannamulkong; B, D) soybean cultivars under
floeding(C, D) or control (A, B) condition. L; Lysigenous
aerenchyma.
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