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Effects of irrigation limits at bud stage and flowering stage
on yield of drip irrigation cotton

PAN Jun-jie', FU Qiu-ping', Abudoukayimu - Abulimiti"*, Ma Ying-jie'
(1. College of Hydraulic and Civil Engineering, Xinjiang Agricultural University, Urumqi, Xinjiang 830052, China;
2. Beijing Unism Technologies, Inc., Beijing 10008, China)

Abstract: To explore the suitable lower limits of drip irrigation, a field experiments including the lower irriga-
tion limits, which were 55% (bud stage only), 65% and 75% of field capacity and the different combination at
bud stage and flowering stage was carried. The growth and yield of cotton under different drip irrigation conditions
were studied. The results showed that the increase of irrigation water limit obviously promoted effect on plant height
and biomass. With the increase in irrigation water limit, the plant height increased 0.18~0.19 ¢m + d™" at bud stage
and 0.04~0.10 ¢cm + d™" at flowering and boll stages, the biomass increased 11.58~20.44 g - plant™" at bud stage
and 3.47~4.04 g - plant™" at flowering and boll stages. When the lower limits of irrigation was at 65% 6, at bud
stage and 75% 6, at flowering and boll stages, the boll weight per plant was 5.58 g and the number of bolls per
plant was 7.79, which was obviously higher than others; When the lower limits of irrigation was 75% 6, at bud,
flowering and boll stages, the water consumption was more than others at 517.05 mm. When the lower limits of irri-
gation was 55% 6, at bud stage and 65% 6, at flowering and boll stages, the yield of seed cotton was significantly
lower than that of other treatments. There was no significant difference in yield between the treatments, which the

lower limits of irrigation was 65% 6, at bud stage and 75% 6, at flowering and boll stages, and the treatment that the
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lower limits of irrigation was 75% of field capacity at bud stages and flowering and boll stages. Therefore, the best

lower limits of irrigation was 65% 6, at bud stage and 75% 6, at flowering and boll stages. In regard to the number of

days after sowing as independent variable, Logistic model can simulate cotton plant height and biomass very well,

and then the water consumption was introduced, a model for predicting cotton biomass change with water consump-

tion and plant height as independent variables was established. This study could provide guidance for the prediction

of irrigation water limit and growth status of cotton drip irrigation in similar areas.

Keywords: lower limits of irrigation; cotton; drip irrigation; bud stage; flowering and boll stage;

Logistic models
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Table 1 Scheme of field irrigation of the experiment

K Ab TR HEJK FBR Low irrigation limit/%ﬁf WK 2 Irrigation quota/mm WK
Irrigation I pixcaiv| A piZsait| Irrigation
treatment Bud stage Blossoming and boll-forming stage Bud stage Blossoming and boll-forming stage ~ amount/mm
WD, 55 75 45.00 37.50 352.50
WD, 55 65 45.00 52.50 300.00
WD, 65 75 35.25 37.50 368.25
WD, 65 65 35.25 52.50 315.75
WD 75 75 25.50 37.50 376.50
WD¢ 75 65 25.50 52.50 339.00
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Logistic FRE & B

B 1 EEKSS IR AR LR S R R Table 3 The Logistic model fitting parameters of different
Fig.1 Effects of different irrigation limits on the irrigation limits on the biomass of cotton
lant height of ¢ T S =
plant height ol cotton SINE S T K Ak 3 Irrigation treatment SE (Y
513 S el = p Model
R2 REFKIE TR 'E*‘%?H*'E’m aameter WD1 WD, WDy WD, WD; Wb, Average
Logistic REESH P 1 84 o =
. _ . B 88.42 84.38 99.92 96.04 108.57 105.10  96.2
Table 2 The Logistic model fitting parameters of different "
L . . b, 133.30 122.94 90.42 128.35130.99 114.13  120.02
irrigation limits on the plant height of cotton
= cy 0.07 0.07 0.07 0.07 0.07 0.07 0.07
L5 T S R N ..
*j'ﬁb flﬁ HE/KALH Trrigation treatment R T, 50.84 53.06 48.33 5370 47.90 49.55 -
ode
parameter. WD WD, WDy WD, WDy WD, Average T, 8829 93.05 88.26 93.68 8335 87.71 -
Hm  64.82 63.01 6833 66.48 75.1 7421  68.66 To 6957 73.06 6829 73.69 65.62 68.63 -
b, 65.16 100.48 220.8 300.91 148.83 250.86  181.17 Vi 1.55 139 1.65 1.58 192 1.81 -
¢y 0.07 0.08 0.10 0.10 0.09 0.10 0.09 GT 37.45 39.99 39.93 39.98 35.46 38.16 -
R* 0.99 099 0.97 0.94 0.99 0.97 - R? 0.99 099 0.99 098 0.99 0.99 -
R4 AREEKLGETHERLINEZFER
Table 4 Economic characters of drip irrigation cotton under different treatments
HEK AL KRR/ (kg - hm™?) KI¥/ % HEETE/g BRI B FE/K A/ mm WUE
Irrigation treatment Seed cotton yield Lint percentage  Boll weightp Boll number per plant Water consumption /(kg - mm™' + hm™?)
WD, 4843.35bc 0.42abc 5.39abc 7.07ab 467.57¢ 10.36b
WD, 4789.95¢ 0.43ab 5.28bc 6.85b 416.73¢ 11.49a
WD, 5216.85a 0.41c 5.58a 7.79a 505.73a 10.32b
WD, 5029.95abc 0.42bc 5.39abe 7.11ab 443.33d 11.35a
WD 5137.95ab 0.43a 5.47ab 7.17ab 517.08a 9.94¢
WDy 5197.35a 0.42bc 5.14c 6.58b 491.75b 10.57b

T : R R NG 5 REROR 2253 .35 (P<0.05) . T,

Note: The different lowercase letters within one column mean significant difference among treatments at P<0.05. The same below.
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