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Fig.2 Change of average plant height and LAI(leaf area index) of maize under different waterlogging days
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Fig.3 Change of chlorophyll mass fraction of maize under different waterlogging days
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Fig.4 Change of root activity of maize under different waterlogging days
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Table 1 Maize yields and its structure under different waterlogging stress days at jointing stage
e K ki R AT R RRRE g RS ~a
Ear diameter/  Barren tip/ Line grain  Grain mass per Hundred-grain Yield/
Treatment Ear length/cm Ear rows Ear mass/g 2
cm cm number ear/g mass/g (kg'hm™)
J1 16.57a 16.19a 0.33b 13.6a 36.7a 176.22a 188.57a 37.31a 7294.80 b
2 16.41a 16.24a 0.41b 13.8a 35.9a 164.15a 182.12a 36.55a 7289.25b
I3 15.76a 15.95a 0.3% 14.8a 35.7a 153.65ab 168.77ab 35.09ab 6461.40 be
J5 14.67b 15.51a 0.33b 14.2a 32.4b 144.75b 158.75b 34.26b 5743.65 ¢
17 13.98b 1491a 0.86a 14.4a 27.3c 109.69¢ 122.40c 31.81c 5333.55¢
CK 16.97a 15.99a 0.17¢ 14.2a 37.9a 168.00a 183.94a 34.95b 8744.85 a

[ SRR HEER (p<005) .
Note: Different letters showed significant difference (p<0.05).
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Physiological characters and yield formation of corn (Zea mays L.)
under waterlogging stress in jointing stage

Zhou Xinguo?, Han Huiling'*, Li Caixia®, Guo Shulong?, Guo Dongdong?, Cheng Jingping®
(1. Institue of Urban and Rural Construction, Agricultural University of Hebei, Baoding 071001, China;
2. Farmland Irrigation Research Institute, Chinese Academy of Agriculture Science, Xingxiang 453002, China)

Abstract: Maize jointing stage is an important period for reproductive growth and vegetative growth and also in
this stage, corn is sensitive to waterlog. In the study area in the jointing stage of corn, frequent waterlog in field
often occur causing damage of corn yield. Therefore finding out the upper threshold for number of days that
corn can endure waterlog, and understand the corn physiological reaction after flooding can help to develop
management tools to improve corn production. The bottomless pit measurement was set at different waterlogging
days (1, 2, 3, 5, and 7 d) to determine the corn response to waterlogging duration and the effect of waterlogging
duration on corn growth, grain fill, dry mater distribution and yield characteristics. At the vegetative growth stage,
the results showed that the average plant height of corn with 1, 2, 3, 5, and 7 days of waterlog was reduced
by2.26%, 2.26%, 2.45%, 11.36% and 10.17%, respectively, and the LAI (leaf area index) was decreased
respectively by 23.79%, 18.93%, 13.04%, 32.74% and 34.27% as compared with the CK (control treatment). With
the waterlogging duration more than 5 days at the jointing stage, the plants became dwarf and the leaves turned
yellow. For plant physiological response, three days after each flooding duration test showed that chlorophyll
content of leaves with the flooding duration of 1, 2, and 3 days was higher (»<0.05) than CK, and root activity
increased. But the chlorophyll content of leaves and root activities of flooding duration of five and seven days
decreased as compared to the CK. The result also showed that with the flooding duration more than 5 days,
chlorophyll content of leaves from corn filling stage to milk-ripe stage was 10.87% lower (p<0.05) than that of
the CK. Therefore once the waterlogging duration was more than five days at the jointing stage, chlorophyll
content of leaves would stay lower and not be recovered. For the reproductive growth stage, flooding duration at
the corn jointing stage affected the grain quality of post filling. The result indicated that compared with the CK,
the grain yield of waterlogging duration with 1, 2, and 3 days was rather similar, but with 5 days, it was lower (p
<0.05) and it was the lowest with flood duration of 7 days. The ear rows and ear width of corn decreased with the
increase of the number of days of flooding, but it was not significantly different as compared to the CK. The corn
ear tip-barren had significant difference (p<0.05) than the CK. The corn ear tip-barren from waterlogging duration
of 1, 2, 3, and 5 days was about two times higher than the CK, the flooding duration of the 7 days was five times
higher than the CK. The ear length, ear weight, ear grain weight and hundred-grain weight of corn decreased as
the waterlogging day increased. The yield of corn with 1, 2, 3, 5, and 7 waterlogging days were reduced by
16.58%-. 16.65%-. 26.11%-. 34.32% and 39.01%, respectively. Therefore waterlogging duration over 5 days not
only affected the normal growth of corn, but also reduced the yield significantly. The research provided
information for waterlogging monitoring, fast evaluation of damage and waterlogged field drainage standard
determination.
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