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Effects of water and nitrogen fertilization on root growth of cotton
under drip irrigation in mildly salinized soil
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(1. Shihezi University, School of Hydraulic Engineering, Shihezi, Xinjiang 832000, China;
2. Key Laboratory of Modern Water-saving Irrigation Crops, Shihezi University, Shihezi, Xinjiang 832000, China)

Abstract; In order to explore the effects of different water and nitrogen combinations on root growth of cotton
under drip irrigation in mildly salinized areas, this experiment coupled water and nitrogen under mild salt stress to
determine the reasonable combination of water and nitrogen for cotton cultivation in mildly salinized cropland. We
used ‘ Nongfeng 133’ | a local main cotton variety, to carry out a two-factor and three-level barrel cultivation exper-
iment under mild salt stress (4~5 g - kg™') and drip irrigation conditions. The effects of three nitrogen levels and
three water levels on root growth of cotton under drip irrigation were studied. Three urea rates with nitrogen levels of
300, 600 kg - hm™ and 900 kg - hm™ were labeled as N1, N2, and N3, respectively, and three irrigation levels
of 2750, 3 750 kg + hm™ and 4 750 m’ - hm™> were labeled as W1, W2, and W3, respectively. The results
showed that under mild salt stress, the interaction between irrigation and nitrogen had significant effects on root sur-
face area and average root diameter. Both root surface area and average root diameter decreased with increasing irri-
gation quota or nitrogen application. The effects of irrigation and nitrogen application rate on root volume of cotton in
0~20 em soil layer were not significant. Under the condition of drip irrigation in mild salinized soil, the root surface
area, average root diameter, and root volume of cotton were mainly distributed in the soil layer of 0~30 ¢m, and
decreased gradually with the increase in soil depth in the vertical direction. In the horizontal distribution, roots were
mainly distributed under the emitters. It was beneficial to the growth of cotton root system under drip irrigation of

mild salinized soil when the irrigation quota was 3 750 m® » hm™> and the urea application amount was at 600 kg -
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hm™, and the cotton yield achieved the highest, 5 854.5 kg - hm™, under this condition.

Keywords: water nitrogen regulation; cotton; root morphological parameters; root spatial distribution ; mild

salinized soil; drip irrigation
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Table 1  Proportion of irrigation and fertilization in cotton at different growth stages
A WK IR 4 KU U WRKHK WKL R G%

Growth period Trrigation and fertilization cycle ~ Number of irrigations  Fertilization frequency Irrigation ratio Fertilization ratio
T Seedling stage 15 3 3 10 10
#1 Bud stage 8 2 2 15 15
AE#4 3 Flowering bell 7 5 5 60 60
it 244 Bubbling stage 15 2 2 15 15
2 FH W Total growth period 140 12 12 100 100
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Fig.1  Vertical distribution of cotton root surface area under drip irrigation in mild salinized soil under different treatments
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Fig.2 Horizontal distribution of cotton root surface area under drip irrigation in mild salinized soil under different treatments
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Fig.4 Horizontal distribution of average diameter of cotton root under drip irrigation in mild salinized soil under different treatments
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Fig.6  Horizontal distribution of cotton root volume under drip irrigation in mild salinized soil under different treatments
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Table 2 Cotton yields under different experimental treatments

g A 4t/ (kg - hm™?) XG4 Feit/ (kg - hm™2) XA et/ (kg - hm™2)
Experimental treatment Cotton yield Experimental treatment Cotton yield Experimental treatment Cotton yield
WINI1 3483.75 W2N1 4480.5 W3N1 4847.63
W IN2 4177.88 W 2N 2 5854.5 W 3N 2 5554.13
WIN3 4432.88 W2N3 5718.75 W3N3 5151.38
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