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ABSTRACT

Waterlogging strongly affects maize (Zea mays L.) growth. It is necessary to find the screening method of waterlogging tolerant
maize lines. This study was to investigate the growth characters at V3 stage of maize, when is very sensitive to waterlogging. Six
Korean maize inbred lines were subjected to waterlogging at V3 stage for 30 days. The 30 days waterlogging treatment significantly
reduced plant height, number of expanded leaves, and SPAD value, compared with the control plants. SPAD values were significantly
different among the six inbred lines, KS140 was the highest. The dry matter accumulation of aerial and root part were significantly
decreased by 30 days waterlogging. KS140 was the weightiest among inbred lines. The dry matter of adventitious root showed same
trend. Waterlogging treatment significantly reduced to ear length and thickness, grains filling length, grain number per ear, and maize
grain. Plant height, SPAD value, and number of fully-expanded leave showed high correlation with maize grain yield, but number of
senescent leaves, dry matter of adventitious root and TR ratio did not, suggesting that the former three traits may be good indicator
for evaluating 30-day waterlogging tolerance of maize inbred lines. KS164 was the highest yield by increasing of grains filling length
and grain number per ear of among waterlogging inbred lines. According to the results, evaluation of maize waterlogging should be
consider both early growth characteristics and resilience in the later growth stages.
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Fig. 1. Number of senescent and fully expanded leaves, plant height, and SPAD value of maize inbred lines at the
30 days after waterlogging initiation. Error bar is standard error(n=6).
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Fig. 2. Dry matter (g) of aerial part, root and adventitious root, and T/R ratio of maize inbred lines subjected to the
30 days waterlogging at harvest. Error bar is standard error(n=6).
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Table 1. The ftraits related to yield of maize inbred lines subjected to the 30 days waterlogging. Error bar is standard

error(n=6)

Inbred Water- Ear length Ear thickness Grains filling length Grains
lines logged (cm) %" (mm) % (cm) % No. per ear %
KS85 Control 104  *1.6 100 415 24 100 102 *I1.5 100 2355  +63 100
30 days 5.6 +0.6 538 23.6 2.7 569 3.1 +1.8 304 15.5 49 6.6
KS124 Control 142 +04 100 405  +£1.1 100 137 +0.7 100 2793  +44 100
30 days 8.0 +1.8 563 225 £33 556 5.9 +23 431 44.2 +22 15.8
KS140 Control 139  +04 100 392 +1.0 100 1.5 %07 100 3573  £58 100
30 days 6.9 +1.0 496 176 37 449 1.8 +1.8 15.7 322 +32 9.0
KS141 Control 156  *1.3 100 343 445 100 135 +0.7 100 271.8 £73 100
30 days 104 +0.7 667 241 55 703 4.7 2.8 348 19.0 +19 7.0
KS163 Control 140  +09 100 358 +1.2 100 129  +0.7 100 2202  +£32 100
30 days 4.0 +2.0 28.6 162 +6.8 453 34 +1.7 264 34.8 +22 15.8
KS164 Control 121 +0.5 100 33.0 0.8 100 109  +0.4 100 1952  +14 100
30 days 7.0 +1.5 579 222 450 673 6.0 +1.3 550 1185 430 60.7

"% : (Treatment/control)*100.
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Fig. 3. The yield of maize inbred lines subjected to the 30 days waterlogging treatment. Error bar is

standard error (n=6).
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Table 2. Pearson’s correlation coefficient between the traits and plant grain yield

Pearson’s correlation coefficient with plant grain yield

No of full- ded No of t DM. of
0 expande © 0 seneseell Plant height SPAD value .. © TR ratio
leaves leaves adventitious root
0.599%** -0.231%* 0.799%* 0.6266** 0.326** -0.298**

“**> means the values are significant at P=0.01.
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