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Effect of prolonged drought during late growth stage on growth of cotton and
evaluation of its drought resistance in North Xinjiang
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Agronomy , Shihezi University , Shihezi 832003, China)

Abstract: Eighteen cotton cultivars ( Gossypium hiristurum ) suitable for North Xinjiang were used to study the effect
of prolonged drought during late stage on cotton yield, growth and development. And the drought resistance of these culti-
vars was also evaluated by weighted fuzzy subordinative function method. The results showed that yield components in-
cluding boll size, boll number, seeds yield and lint percent, and parameters of growth and development such as the sin-
gle functional leaf area, fresh mass, dry mass and plant height decreased significantly as compared to the normal irriga-
tion. But the dry matter of stay — green leaf increased significantly, and the variations of seed yield was the highest for
the drought treatment, with a reduction by 46.80% . The results of drought resistance evaluation differed when using
fuzzy subordinative function method. The drought resistance was mainly associated with boll number, leaf area, dry mat-
ter, and seed cotton yield (in the order of significance) . Cultivars of Jinmian 13, 297 — 5, Xinluzao No.8, Xinluzao No.
26 and Xinluzao No.35 were high resistant, whereas Yinong 2, Xinluzao No.13, 18 -3, 81 —3,and 134 — 1 were sen-
sitive.
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Table 1  Parameters of the experimental material under different water treatments

WK Irrigation 5 Drought
LERIN " "
Traits W2 BifE A5 5 R Wz BIfE A8 5 RN
Range Average CV/ % Range Average CV/ %
A Boll size/g 4.93~6.77 5.63 9.40 3.61~4.61 4.19 6.91
> B ] 3 oll number/”| A ~9. . . D0 ~D. . .
PR T KL Boll number/4~ 5.75~9.83 8.06 14.98 3.50~5.67 4.65 13.30
Yield FEAR ™
317.3 ~ 708.04 489.56 19.61 194.70 ~ 337.15 260.45 16.20
components Seed yield/ (kg*667m=?) o ? ’
A4y Lint percent/ % 39.14~52.74 43.31 6.81 37.92~43.72 41.07 4.49
T FE Leaf area/mm? 69.55 ~ 145.50 116.96 18.31 11.84 ~ 129.00 79.77 31.91
R #EFE Fresh mass/g 3.49~7.24 5.38 19.55 2.05~5.24 3.57 22.16
GLEES FE Dry mass/g 0.87~1.89 1.40 20.45 0.60~1.50 1.04 21.40
Parameters Ry
g1 A
of growth Pt 23.53~32.46 25.94 8.61 26.68 ~30.77 29.33 3.28
and Dry mass content/ %
development {20 Plant height/cm 42.10~72.60 59.85 14.00 39.65 ~ 65.30 52.55 14.47
HKEUEFT First branch(F7) 3.80~6.00 4.55 13.92 3.00~5.29 4.65 16.09
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Fig.1 Effect of drought on cotton yield, growth and development at late growth period
AT (g D) s BN - BR 1) 5 CoRPAR™ i (10kg- 667m2) s DS (% ) 5 s S RE I - TR (- 1 = 1) 5 1 86 T (g 1) s H: T IR
(g =D)L TSR (%) ;TR (em) ; KRBT ()
Note: A:boll weight(g) s B: boll number(No. - plant =) 5 C: seed yield(10 kg-667m~2); D: lint percent(% ) ; E: leaf area(mm? - leaf™!) ; F: fresh mass(g-
leaf~') ; H: dry mass(g-leaf~") ;1: dry matter content( % ) ;J:height(cm); K: first branch(number of internode)
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Table 2 The fuzzy subordination values of drought resistance coefficient

PR B TR Ry LIRS ff 7 THE T R

\;':'Eﬂv Boll Boll Seed Lint Leaf Fresh Dry Dry material Plant

’ size number yield percent area mass mass content height

297-5 0.870 0.880 1.000 0.243 0.489 0.450 0.561 0.677 0.691
Bt 26 5 Xinluzao 26 0.549 0.797 0.431 0.450 0.612 0.325 0.519 0.837 0.970
Bt E 19 5 Xinluzao 19 0.512 0.612 0.575 0.325 0.389 0.021 0.150 0.837 0.543
Bkl 24 %5 Xinluzao 24 0.242 0.416 0.228 0.021 0.000 0.543 0.582 0.558 0.482
Bt 35 5 Xinluzao 35 0.871 0.629 0.737 0.543 0.693 0.342 0.508 0.789 0.531
81-3 0.595 0.146 0.323 0.342 0.311 0.089 0.097 0.593 0.262
BB R 13 5 Xinluzao 13 0.764 0.063 0.280 0.089 0.124 0.217 0.167 0.471 0.290
2548 25 Yinong 2 hao 0.830 0.269 0.312 0.217 0.308 0.000 0.182 0.946 0.630
Bkl 8 %5 Xinluzao 8 0.503 0.233 0.146 0.000 0.999 0.957 0.999 0.506 0.527
ikl 33 5 Xinluzao 33 1.000 0.567 0.921 0.957 0.312 0.344 0.000 0.000 0.494
Bt 31 5 Xinluzao 31 0.314 0.156 0.313 0.344 0.845 0.575 0.829 0.849 0.110
Bt 36 5 Xinluzao 36 0.532 0.395 0.636 0.575 0.357 0.171 0.375 0.911 0.246
134 -1 0.897 0.257 0.172 0.171 0.145 0.057 0.240 0.921 0.811
A 13 Jinmian 13 0.192 1.000 0.965 0.057 0.350 0.527 0.694 0.740 0.365
FRR AT 33 5 Zhongmiansuo 33 0.304 0.317 0.000 0.527 0.841 0.997 0.905 0.349 0.696
18-3 0.988 0.002 0.636 0.997 0.399 0.391 0.467 0.640 0.007
98 -2 0.001 0.301 0.016 0.391 0.724 1.000 0.560 0.667 0.406
FAR AT 25 5 Zhongmiansuo 25 0.850 0.496 0.582 1.000 0.218 0.233 0.506 1.000 0.632
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Table 3 Correlaiton analysis of subordinate function values for drought resistance
\ ‘ ) ; - T B I T @ =y e
oS R B BE *‘}4“%?:% K‘/} INEES G T TE  TUREEE  #HeS
X . Boll Boll Seed Lint Leaf Fresh Dry Dry mass Plant
Relation to adaptability . . .
size number yield percent area mass mass content height
& ZEL Correlation coefficient 0.147  0.612" " 0.472" 0.388 0.510" 0.294 0.481" 0.124 0.378
A Rank — 1 4 — 2 - 3 - -
Y Weight coefficient 0.4 0.1 0.3 0.2
Heox %l *x 3R RTE 0.01 F10.05 K F FESBE, Note: * %, * presents significance at 0.01 and 0.05 level, respectively.
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Table 4  Evaluation of drought resistance of the experimental cultivars
I RN Bt Gk BEE/N At
Adaptability High-resistance Resistance Moderate-resistance Low-resistance Sensitive
ANEL/1~ Number 2 3 4 4 5
FIF 43 Percentage/ % 11.11 16.67 22.22 22.22 27.78
AR W13 Bkt 35 5 T 33 5 Bk 33 5 A 2 5
Typical cultivar Jinmian 13 hao Xinluzao No.35 Zhongmiansuo No.33 Xinluzao No.33 Yinong 2 hao
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