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Effect of Water Content in Root Zone on Root Growth and Yield of Cotton under Drip

Irrigation with Film Mulching
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Abstract; A soil column culture experiment was conducted under the ecological and climatic conditions of Xinjiang to study the
effect of water content in root zone on root growth, vigour and yield of cotton with the cultivars of different water-sensitivity
Xinluzao 6 and Xinluzao 8 under drip irrigation with film mulching. The results indicated that the water content in root zone of
50%~55%, respectively, of field water-holding capacity before drip and 70%~75% after drip inhibited root growth and reduced
root biomass. However, the root vigour and biomass in layer of 40~100 cm were enhanced under the water content condition.
Furthermore, it reduced the root/shoot ratio and increased economic index that led to high yiled of cotton. The differences of
response to drip irrigation among varieties were great, seed yield of Xinluzao 8 was higher in convention and sufficiency drip
irrigation than that of Xinluzao 6, however,under limited drip irrigation Xinluzao 8 was significantly lower than Xinluzao 6. It
will be of great importance to ingtitute the optimum irrigation schedule under the condition that the dripping cycleis 7~ 8 d and
the dripping quantity is 375~ 450 mé- hm, according to the differences of response to soil moisture content among varieties for
abstaining high yield and high water use efficiency.
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Fig. 1 Effect of different drip irrigation on relative soil water content
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Table 1 Cotton root growth models with different drip irrigation g-Fk
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MERRRD i Al o R mAER  amR
50 1.88 2.49 3.73 1.45 3.18 3.79
70 3.05 4.23 525 2.84 4.32 491
90 4.94 5.78 7.16 3.97 5.83 6.88
110 5.65 6.82 8.02 4.62 6.95 7.84
130 5.96 7.35 9.12 4.74 7.48 8.72
S
A 6.25 7.74 10.15 4.89 8.23 9.73
a 36.4 20.65 9.18 56.21 11.64 10.15
b 0.053 0.046 0.033 0.063 0.038 0.036
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Table 2 Effect of water content in root zone on the proportion of vertical distribution of cotton root biomass
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Fig. 2 Effect of water content in root zone on cotton root vigour at different growth stages
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Fig. 3

Effect of water content in root zone on cotton root/shoot at different growth stages
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Table 3  Effect of water content in root zone on cotton yield and yield components
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F R 4b 3 e N R
14 /g I(kg-hm?) I(kg-hm?)

kiR 6% FREJHER 4.21b 5.58b 3603.78d 16864.21¢c 0.21ab
B 5.30ab 6.22a 5470.03a 22272.64b 0.25a
FEAT T TE 6.22a 4.74b 4972.36h 27486.92a 0.18b
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