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The effects of nitrogen and phosphorus on the water sensitivity and

physiological parameters of summer maize
WANG Zong—Ming, LIANG Yin-Li (Institute of Soil and Water Conservation, Chinese Academy of

Sciences and Ministry of Water Resources. Northwestern Sci-Tech University of Agriculture and Forestry, Yangling
712100, China). Acta Ecologica Sinica,2003,23(4):751~757.

Abstract: As water is a major factor limiting agricultural productivity in dryland farming. it is very
important, and possible, to regulate crop water use through fertilizer application under limited water
resources. There are extensive researches reported on water sensitivity of different crops during different
growth stages, however, there are few reports on the effect of inorganic nutrients on crop water
sensitivity. In terms of methods and crops used in studies, the reports about the impact of inorganic
nutrition on crop growth and development under water deficit conditions are inconsistent. The results
presented in this paper address three issues: (1) the effect of nitrogen (N) and phosphorus (P) on summer
maize’s water sensitivity; (2) the function of inorganic nutrition in adjusting summer maize’s CO, and H,O
exchange parameters and growth of roots and shoots; and (3) better solutions to fertilizer application for

better water-saving irrigation schemes.
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Potted summer maize was used in the experiments. Six fertilizer treatments and two water treatments
were used. Based on the experimental data, the water supply model of summer maize in the Loess Plateau
was proposed with reference to Jensen’s model. The results show that water sensitivity index of summer
maize reaches the highest value from the booting to heading stages. and from heading to filling stages, and
becomes comparatively low before booting and after filling. At a high fertilizer application rate, a higher
water sensitivity index is achieved at key water-demand stages than that at unimportant water-supply
stages. Higher N &. P application rates also increase the photosynthesis rate, transpiration rate and water-
use efficiency. The root dry matter under a high N level is lower than that under a low N level; the use of
P boosts root growth obviously, and the enhancement under 50% Relative Soil Water Content (RSWC) is
greater than that under 80% RSWC. The increase of above-ground biomass under different P treatments
was greater than that under different N treatments distinctly. The root/shoot ratio is increased with the
improvement of water condition. Under different water supply conditions, the use of N reduces the root/
shoot ratio while the use of P raises it.

Key words :summer maize; water sensitivity; nitrogen and phosphorus; physiological parameter
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Table 1 Effect of N.P nutrition on water sensitivity index of summer maize
A _ - _ _
Sensitivity index Seedling to booting Booting to heading Heading to filling Filling to harvest
HN 0.1472 0.5745 0.2918 0.1861
LN 0.1428 0. 2459 0.1786 0.1087
HP 0.1920 0. 4579 0.2436 0.1399
MP 0.1696 0.2730 0.2028 0.1142
LP 0.0725 0.1729 0.1230 0. 0894
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Table 2 Effect of N.P nutrition on Pr, E and WUE of summer maize

Pn(pmol » s= ' e m~?) E(pmol + s7 '+ m~2) WUE (pmol » mmol 1)
Treatment 50% 80% 50% 80% 50% 80%
RSWC=50% RSWC=80% RSWC=50% RSWC=80% RSWC=50% RSWC=80%
HN 12.28 18. 26 5.56 5. 87 2.29 2.93
LN 7.96 13.14 3.78 5.35 2.24 2. 38
HP 9.72 13. 88 4. 69 6.48 2.36 2.61
MP 8. 05 11.66 4. 32 5.21 1. 87 1.94
LP 7.85 8. 69 3.28 3.55 1. 65 1.72
3

Table 3 Result of 2-way ANOVA

50% 80%
Source of variance when RSWC=50%  Source of variance when RSWC=280%
Physiology parameters (N) P (P) (N) P P)
N treatment P treatment NXP N treatment P treatment NXP
F F F F
Photosynthesis ratio 76.35° " - 8.73" 5.72° 20,797 " 3.05 3.71
Transpiration ratio 13.70* 14. 48" * 1. 50 0. 45 15.58* ** 0.27
Water use efficiency 2.69 8.31" 0 '8 j1E4% 0 14" 11.27*~ 0.15
* F F-values are given and significant effects: * F=0.05; * % F=0.01; * % x F=0.005
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Fig. 1 Effect of NP nutrition on root dry matter of summer maize
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Fig. 2 Effect of NP nutrition on above-ground biomass of summer maize
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Fig. 3 Effect of N,P nutrition on root/shoot ratio of summer maize
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