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Abstract: This study chooses summer maize(Zea mays L.)(i.e. dwarf Denghai661, DH661; and high stem Deng-
hai605, DH605) at the different plant height; and set the high and low planting density(52 500 plants/ha and 75 000
plants/ha) to analyze characteristics of plant morphological and material production, and relationship between them
and yield at jointing stage under waterlogging caused by rainfall. The results showed that compared with no waterlog-
ging treatment, grain yield of DH661 and DH605 were significantly decreased in two planting density, and kernel
number were significantly decreased. The decline increased along with the density increase in the dry matter accu-
mulation of each internodes and reduced plant height, ear position height, the internodes length in waterlogging, and
the length of the third internode reduced as the largest proportion in two planting density. The results of correlation
analysis between main characters and grain yield showed that plant height, the internode length and stem dry weight
had significant positive correlation. Overall, the main reason for summer maize subjected to waterlogging to reduce
yield is that waterlogging stress reduced dry matter accumulation in the stem,and significantly inhibited the ear dif-
ferentiation and resulted in the decrease of kernel number.
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Table 1  Effect of waterlogging on grain yield and its components in summer maize varieties with different plant height

Rl 8 (BR/hn) A TR (g) TERLEL KL 207 ik (kg/hm’) WOARAR
Plant density Treatment 1 000-kernel weight Kernels per spike Grain yield Harvest index
52500 Xt DH661 454.8+4.1 a 489+10 b 10 150.4+92.0 ¢ 0.54 b
7% DH661 447.9+5.0 ab 388+10d 8520.3£106.4 f 0.54 b
X} & DH605 435.2+3.0 ¢ 488+14 b 11627.9+93.2 a 0.55a
¥i 3 DH605 410.7£3.7d 388+14 d 9374.2+120.6 ¢ 0.55a
75 000 X AR DH661 441.5+6.1 be 454£14 ¢ 9647.9+109.8 d 053¢
B E DH661 450.6+5.1 ab 350+14 e 7607.8+89.7 g 0.53 ¢
Xt I8 DH605 419.4+6.8 d 51115 a 10 509.2+129.3 b 0.54b
% DH605 399.3+6.0 e 31249 f 5942.9+120.3 h 0.54 b

TE [ VBAE 5 AR ) /NG 5 B3R 22 5k KK (P<0.05) . T[]

Note: Values followed by different letters indicated significant at 5% level at the same plant density. The same below.
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Table 2 The Summer maize dry matter accumulation and distribution after waterlogging

P 5 4b FRMMRASAR B BT Mikit(g)  Parts weight of a maize plant
(i/hm’) - Treatment g pg A MR Mo B ik W&
Plant density Plant Stem Tassel Husk Cob Kernels weight Root Leaf

52 500 XTHEDH661 338.248.9 a  53.3x2.5b 3.2+04ab 164+1.8a 30.1x1.3a 173.3+2.8 a 304+2.2a 31.5+2.0a
WEDH661 289.1£9.7 d  34.0£1.7d 2.4+0.9 abc 14.9+1.4ab 22.7+1.7b 164.3+x1.8 b 27.1x1.7b 23.6x1.1b
XTHEDH605 315.3+1.4 be 57.1x1.6a 2.320.2bcd 13.2+0.3 be 24.7+1.7b 159.4+0.9 ¢ 28.1+0.8 ab 30.6+3.6 a
BiEDH605 2455475 e  41.4+12c¢ 14204de 12.7¢09c¢ 21.5¢#2.1b 129.8+2.5d 16.2+1.6d 22.6+£3.8b

75 000 XTHEDH661 327.5+12.0ab 52.8+1.6b 3.3x0.6a  149x1.3ab 27.8xl.1a 165.7£2.5 b 30.5x1.9a 32.5+34a
BiEDH661 224.1+63 f  32.1+1.6d 22+05cd  9.5¢12d 155+19¢ 124.4+22 € 20.1x1.3 ¢ 20.3+2.3 be
XTHRDH605 312.6+5.5 ¢ 58.3%1.6a 2.7+0.7abc 12.3x1.1c¢ 23.4+2.3b 167.3+2.4 b 17.5£09 ¢d 31.1+3.4 a
Yi%E DH605S 180.8+7.1 ¢ 24.7xl.1e 0.9:03e 8.6£1.1d 143x1.7¢ 103.8+2.1 12.7+x1.0e 16.0+2.6 ¢

2.3 BKFHETEERNERES 231 HAKEMHTERGTEKT

24 ¢ 52 500#%/hm? —e— IFEDH661 75 000#%/hm?

?D 20 —O—?%%DH661

% —a— TE#DH605

é 16 —a— 7% DH605

£ 12

5 s

W

Z 4

P
o by

2 3 4 5 6 7 8 9 10 11 12 2 3 4 5 6 7 8 9 10 11 12

F5{ii Internode number

E1 AT REAEEE KT EK LR

Fig.1 Effect of waterlogging on internode length of different plant height in summer maize
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Fig.2 Effect of waterlogging on internode of different plant height in summer maize
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Fig.3  Effect of waterlogging on internode weight of different plant height in summer maize
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Table 3 Correlation of different traits and grain yield in summer maize

IEF b Vi E AL B IEH b3 Wi bR
JBAEHER Normal treatment Waterlogging treatment TR Normal treatment Waterlogging treatment
Morphological trait Quality trait
DH661 DH605 DH661 DH605 DH661 DH605 DH661 DH605
RESEY 0.464 0.829% 0.692 0.771%* TR £ 0.325 0.535 0.843* 0.714%
L7 =1 0.925% 0.936* 0.819% 0.645 Tki 0.571 0.543 0.325 0.471
A i 0.825% 0.836% 0.759%* 0.543 E S 0.429 0.456 0.881% 0.943%%
EER I EY il 0.626% 0.656* 0.780% 0.8717%% WTE 0.543 0.557 0.650% 0.687%
ER LIRS -0.551 -0.667 -0.997#*  -0.812% bR H 0.612% 0.667* 0.450 0.357
EIAIEIRIS 0.675 -0.600 -0.6 0.771 R 0.300 -0.086 0.349 -0.486
LERhAIIES 0.771 -0.600 -0.710 0.600 WERAEEL -0.371 -0.314 -0.428 -0.638

12 * P<0.05, % P<0.01,
Note: * P<0.05, ** P<0.01.
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