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Effect of water-logging stress and nitrogen forms on roots of maize
(Zea mays L.)plants at seeding stage
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Abstract; [Objective] The aim of the study was to provide a theoretical basis on water-logging tolerance by
comparing the difference in root traits acclimatization to stress environment and form of nitrogen supply. [Method}
Effect of water conditions (water-logging stress and non-water-logging stress) and nitrogen forms,supplied as 7. 5
mmol/L (NH,),S0O,,7.5 mmol/L Ca (NO,),) and the mixture of 7. 5 mmol/L (NH,),SO, and 7. 5 mmol/L
Ca (NOy); on roots volume, gas volume in root,amount of bleeding sap, roots dehydrogenase activity, amount of
nitrogen accumulation, root nitrogen, phosphorus and potassium content of maize (Zea mays L. ) plants at seeding
stage was carried out by using sand culture experiment. [Result] The result showed that,under non water-logging

stress conditions, the mixture of ammonium and nitrate improves the growth of maize plants over that with ammo-
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nium or nitrate alone, while stress tolerance of different parts of maize plants supplied with ammonium was higher
than that with the other nitrogen forms, roots showed the highest dry biomass stress coefficient of different parts in
ammonium fed maize plants,and the lowest in nitrate fed maize plants. That is to say,water-logging stress tolerance
of maize plants supplied with different nitrogen forms depended on the response of the roots to water-logging stress
in the experiment. Non water-logging stressed maize plants supplied with ammonium had much higher roots vol-
ume, gas volume in roots,and both of which increased in step with each other under water-logging stress conditions
to keep relatively constant roots porosity,roots activity per roots biomass, nitrogen, phosphorus and potassium con-
tent,and at the same time,to enhance roots activity and amount of bleeding sap of total plant,nitrogen uptake,and
the ratio of nitrogen content to phosphorus content,nitrogen content to potassium content and phosphorus content
to potassium content, when compared with that of supplied with the other two nitrogen forms. [Conclusion)] There-
fore, it revealed that nitrogen form is a major factor affecting maize plants responses to water-logging stress, and

negative effects of the stress were alleviated by ammonium rather than nitrate supply, with the higher roots porosity

and facilitating increase in gas volume in roots.

Key words: water-logging stress;nitrogen form;maize;roots porosity;roots activity
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Fig.1 Effect of water-logging stress and different nitrogen forms on roots,stem and leaves dry biomass of

maize plant supplied with different nitrogen forms at seedling stage

Different letters on the column indicates significant difference existed in the same parts of maize plants at 5% level. The same is as follows
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Effects of water-logging stress and different

Table 1
nitrogen forms on stress coefficient of different parts of

maize dry biomass at seedling stage
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sheath
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NH; " +NO; -N  0.84 0.78 0.73 0.77
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Table 2

Effects of water-logging stress and different nitrogen forms on roots porosity of maize plants at seedling stage

MR EP/
(X10 %cem® « B 1)
Gas volume in root

HARILBREE/ %
Root porosity

Qb 5 WAKFL/ (em® « B~
Treatments Root volume
NH,; "-N 0.68+0.
Al 18 95 i NO,~-N 1.18+0.
Non water-logging stress
NH, " +NO; -N 1.5540.
NH, " -N 1.0140.
s 9 A
i s NO; ~-N 0.82+0.
Water-logging stress
NH, " +NO;  -N 0.944+0.

04 e
12 b
3l a
12 be
11d
04 od

38.40+1.40 ¢ 5.73+0.59 a
22.40+1.10d 1.9140.10 cd
24.60%4.00d 1.60=£0.06 d
56.9020.80 a 5.7240.76 a
18.3040.80 ¢ 2.3040.39 ¢
45.554+2.35 b 4.84+0.04 b
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Note: Different letters in the same column indicates significant difference at 5% level. The same is as follows.
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Table 3 Effects of water-logging stress and different nitrogen forms on nitrogen, phosphorus and
potassium content of maize plants at seedling stage
fib 34 AfE/ B i/ i/ At/ Rt/ B
Trcatments (mg+ g™ ") (mg- g™ 1) (mg- g1 LEL LEE G
’ N content P content K content N/P N/K P/K
e NH, "-N 24.25£1.48a  0.687£0.225a  26.73£2.92ab  38.91+£14.03a 0.912£0.075 be  0.026£0.008 ab
e W aa
Non water- NO; ™ -N 18.17+3.34 b 0.48340.200 ab 22.71+2.18 ¢ 44.04420.22 a  0.7984+0.093 ¢ 0.02140.009 ab
logging stress B ~
NH;, " +NO; ~-N 18.48+2.62 b 0.38540.102 b 23.38+0.97 be 49.56+7.31 a 0.793+0.127 ¢ 0.017£0.005 b
N NH; " -N 26.0946.10 a 0.69240.228 a 22.83+1.32 be 39.55+8.18 a 1.146+0. 262 a 0.030%0.010 a
iy S|
Water-logging NO; ~-N 21.864+1.70 ab  0.54340.087 ab  28.38+3.36 a 40.95+£5.76 a 0.777£0.087 ¢ 0.019£0.003 b

stress

NH; " +NO;  -N  24.67%3.09 a

0.533+0.078 ab

24.84£5.35 abc  46.95+7.52 a 1.03540.290 ab  0.02240. 006 ab
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