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Effects of soil moisture regulation on growth, quality and water use
of cotton under drip irrigation in Southern Xinjiang

HE Pingru"?, ZHANG Fucang'*, FAN Junliang'*>, HOU Xianghao'?,
LIU Xiang, ZHANG Yingchun'*, XUE Zhangi'’
(1. Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas of Ministry of Education,
Northwest A & F University, Yangling, Shaanxi 712100, China;
2. Institute of Water-Saving Agriculture in Arid Areas of China, Northwest A & F University , Yangling , Shaanxi 712100, China)

Abstract; Considering the shortage of fresh water and the low water use efficiency of cotton fields in southern
Xinjiang, an experiment was carried out to study the effects of lower limit regulation of soil water on growth, yield,
quality, and water use efficiency of cotton under mulched drip irrigation. The No. 66 Xinluzhong was selected as the
experiment variety, five lower soil water levels, which were 85%FC (T1), 75%FC (T2), 65%FC (T3), 55%FC
(T4), and 45%FC (T5) were set, while FC, the field capacity, was used as the upper limit of soil water. The re-
sults showed that, the elevation in the lower soil water limit had an obvious promotion effect on plant height and bi-
omass, as the lower soil water limit increased from 45%FC to 85%FC, the plant height and biomass of cotton in-

creased by 25.80% and 25.38% , respectively. With the decrease in the lower soil water limit, the irrigation quota
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decreased gradually, compared with T1 treatment, which had the largest irrigation quota (378 mm) , that of T2,
T3, T4, and TS treatment saves about 11.64% , 33.07%, 33.95% , and 46.83% , respectively; With increasing the
lower soil water limit, the yield of cotton increased gradually, but the lower soil water limit was too large, the num-
ber of effective bolls per plant decreased, the yield increase was no longer significant, and the water use efficiency
was low. When the lower soil water limit was 75%FC, the number of effective bolls per plant and the single boll

>and 1.40 kg - m™, respectively.

weight increased, the yield and water use efficiency reached 7 146.4 kg - hm”™
The soil water regulation had significant effect on cotton fiber quality, the lower the lower soil water limit, the grea-
ter the Micronaire value, the higher the maturity index, and the lower the breaking strength and elongation rate. U-
sing principal component analysis obtained the comprehensive and better treatment of cotton quality (T2). It is sug-
gested that the lower soil water limit under mulched drip irrigation of cotton in saline alkali area of Southern Xin-
jiang should be controlled at 75%FC, and the winter irrigation should be carried out to leach salt in non-growing

period. The winter irrigation quota should be 300 mm, the irrigation quota for growth period should be 334 mm, 12

times irrigation and 8 days cycle in the whole growth period.

Keywords: drip irrigation; cotton; soil moisture regulation; growth; quality; water use efficiency
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Schematic diagram of cotton planting mode and soil sample collection points
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Table 1  Scheme of irrigation in the field for different treatments
M 31/ i (K VB
e Trrigation quota/mm (irrigation times) HE {%E%ﬁ HE 7]({5(;5(
Treatment i W T #I e Irrigation Irrigation
Seedling stage  Budding stage  Flowering stage  Boll-forming stage Boll-bearing stage quota/mm times
(04-11—06-05) (06-06—06-30) (07-01—07-25)  (07-26—08-19) (08-20—09-20)

T1 15(1) 13(6) 19(6) 19(7) 19(2) 378 22

T2 15(1) 21(3) 32(3) 32(4) 32(1) 334 12

T3 15(1) 29(2) 45(2) 45(2) 0 253 7

T4 15(1) 38(1) 58(1) 58(1) 58(1) 227 5

T5 15(1) 46(1) 70(1) 70(1) 0 201 4
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Table 2  Fitting relation of cotton plant height and days after sowing by Logistic function

AbFH Treatment 1, t, 3 V. GT [ 55 Regression R?
Ti 45.54 76.53 61.04 1.81 30.99 Y=85.33(1+179.11¢70-085) "1 0.982
™ 46.57 76.16 61.36 1.85 29.59 Y=83.10( 1+235.44¢70-08) -1 0.974
3 48.86 78.79 63.82 1.78 29.93 Y=80.98(1+274.94¢ 0088 ) -1 0.972
T4 45.99 75.25 60.62 1.69 29.27 Y=75.23(1+243.09¢ 000 ) 7! 0.983
T5 43.56 75.29 59.42 1.41 31.73 Y=67.83(1+138.66e 083 ) "1 0.973

R3 BETYURESEWMEREB Logistic BEILE
Table 3 Fitting relation of cotton dry biomass and days after sowing by Logistic function

b Treatment t, t, 3 V. GT [EE 772 Regression R?
Ti 88.68 126.31 107.49 2.03 37.63 Y=116.11(1+1852.70e™ 07 ) ! 0.991
™ 86.49 126.40 106.44 1.88 39.91 Y=113.72( 1+1124.70¢ 0061 ) =1 0.997
T3 85.31 125.22 105.26 1.73 39.91 Y=104.86( 1+1040.50¢~%97 ) 7! 0.995
T4 82.26 122.17 102.22 1.62 39.91 Y=98.16(1+850.95¢™ %) ! 0.998
T5 82.18 120.35 101.26 1.63 38.17 Y=92.61(1+1081.73¢%07) ! 0.991
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Effects of different soil water regulation on plant height and aboveground dry biomass and fitting of Logistic function
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Table 4 Effects of soil water lower limit regulation on cotton yield and water use efficiency

pGEL] HMRAE BB W E/e WHERE/ (x10% - hm™2)  FFHRHE/ (kg - hm?) FE/K 2/ mm WUE
Treatment Effective bolls per plant ~ Boll weight Harvested density Lint Yield Water consumption  /(kg - m™)
Tl 6.29ab 5.26a 25.72a 7233.2a 568.0a 1.27¢
T2 7.08a 5.24a 22.66b 7146.4a 509.0b 1.40bc
T3 6.33ab 5.24a 23.33b 6577.6ab 436.0c 1.51b
T4 5.97b 5.25a 23.00b 6127.4b 412.3cd 1.49b
T5 6.07h 5.12b 22.67b 5988.7b 366.6d 1.63a

T A B ) [R5 R R 22 57 B3 (P<0.05) , T Tl

Note; Different letters indicate the significant difference among different treatment ( P<0.05) , the same below.

x5 TEKSG TIRIFERIETHERFRAR M

Table 5 Effects of lower soil water limit regulation on cotton fiber quality

TFMTEKE EEFERE BRI  BAmoR

SRR RBVESRE ST R

Trﬁfn{nt Average length of Length uniformity ~Breaking strength  Elongation iiﬁiﬁ Short fiber Maturity ~ Textile consistency
the top half/mm index/% /(eN - tex") rate/ % index/% index index
T1 31.65b 87.1b 25.3¢ 12.1a 4.74ab 4.0b 0.83b 137b
T2 32.69a 89.0a 27.5b 11.6a 4.74ab 3.6¢ 0.83b 153a
T3 31.07bc 88.8a 27.5b 10.3b 4.65b 3.9bc 0.84ab 150a
T4 31.22bc 88.5a 29.6a 10.5b 4.81ab 4.6a 0.84ab 154a
T5 30.84¢ 87.6b 27.4b 10.5b 5.00a 4.1b 0.85a 141b
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Table 6  Eigenvalue, contribution rate and cumulative

contribution rate of main principle components of cotton fiber

% LA TTHKR /% FBTTHRE/ %

Component Eigenvalue

Contribution rate Cumulative contribution rate

1 3.627 45.334 45.334
2 2.905 36.316 81.650
3 0.769 9.615 91.265
4 0.699 8.735 100.000
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Table 7 Evaluation of comprehensive cotton fiber quality index

score and rank by the principal component analysis

b3 FifH FofH F1H Hey
Treatment F| value F, value F value Rank

Tl 1.110 -1.104 0.820 2

T2 0.984 1.010 6.501 1

T3 -0.225 0.553 0.788 3

T4 -0.978 0.592 -1.826 4

T5 -0.891 -1.051 -6.284 5
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