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Effect of irrigation frequency on the growth and development of
chemical topping cotton

NIE Zhi-yong, KANG Zheng-hua, CUI Yue, JIA Xi-ning, ZHAO Qiang
( Xinjiang Agricultural University , Urumgi, Xinjiang 830052, China)

Abstract: The influence of four irrigation frequencies on dry matter accumulation, nitrogen absorption & utilization
and agronomic traits of cotton with chemical and manual topping treatment were compared and analyzed. Xinluzao No.57
was used as the test material with four irrigation frequencies (6 times, 8 times, 10 times and 12 times) adopted in main
plot (split-plot test design) and chemical & manual topping treatment adopted in secondary plot. The results showed that
there was a positive correlation between irrigation frequency and yield, and the rapid accumulation of dry matter was pro-
longed with the increase of frequency of irrigation, extending for up to 18d. Under different irrigation frequency, the pe-
riod that chemical topping cotton’ s rapid accumulation of dry matter was 1 ~ 5 d longer than the artificial topping cotton,
showing that increasing the irrigation frequency and chemical capping both prolonged the rapid accumulation period of dry
matter, increased the accumulation of dry matter and the amount of nitrogen uptake. Under different irrigation frequency,
the abscission rate of chemical topping cotton buds and bolls was 2.47% ~9.21% higher than artificial topping cotton.
Under chemical topping and artificial topping, the changes of single boll weight were 0.06 ~0.49 g and 0 ~0.28 g re-
spectively, and the changes of seed index were 0.19 ~1.67 g and 0.11 ~0.81 g. These indicate that chemical topping
cotton plants are more sensitive to water and fertilizer, and that chemical topping can prolong the growth period of cotton
plants to make cottonseed more full and have high quality breeding potential .
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Table 1  Different frequency irrigation time and irrigation

6 YK 8 YK 10 YK 12 KK
6 times frequency irrigation 8 times frequency irrigation 10 times frequency irrigation 12 times frequency irrigation
HE7K B 8] HEK A HE 7K Bt 8] MK THE 7K B 8] WK K B 8] MK
Date Trrigation Date Trrigation Date Trrigation Date Trrigation
(m-d) /(m®+hm™2) (m-d) /(m®+hm™?) (m-d) /(m®*+hm™2) (m-d) /(m’+hm™?)
06-19 500 06-19 400 06-19 300 06-19 300
07-03 700 06 - 29 450 06 - 27 350 06 -26 325
07-17 1000 07 -09 500 07-05 400 07-03 325
07-31 1000 07-19 800 07-13 450 07 -09 350
08 - 14 1000 07-29 800 07-21 625 07-15 350
08 - 30 600 08 - 09 800 07-29 625 07 -21 470
08 - 19 600 08 - 06 625 07 -27 470
08 — 29 450 08 - 14 625 08 - 02 470
08 —22 450 08 - 08 470
08 - 30 350 08 - 15 470
08 -22 400
08-30 400
B3t Total 4800 4800 4800 4800
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Fig.1 Different frequency irrigation of dry matter in cotton plant under different treatments
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Table 2 The Logistic equation and its features of cotton dry matter accumulation

Qb Tt 3

ty At ty Vm

Treatment Equation /d /d /d /d /(kg+hm=2-d) K
6C Y = 16393.2896/[ 1 + ¢!*-1604-0-065324) ] 59 100 41 78 267.71 0.9827" *
6M Y = 15423.1642/[ 1 + 320072700 58 94 36 76 280.31 0.9895"
8C Y =20102.9695/[ 1 + ¢*- 1% -0-061210)] 61 104 43 84 322.94 0.9947"~
8M Y = 18041.7886/[ 1 4 ¢(-3406 0068030 ] 60 100 40 8l 306. 84 0.9916" *
10C Y =28485.1681/[ 1 + #4534~ 0-05473)] 69 126 58 97 323.82 0.9970" *
10M Y = 25146.1282/[ 1 + 42780001607 ] 64 121 57 92 278.12 0.9879 *
12€ Y =29075.5579/[ 1 + 46623 ~0-04858) ] 71 128 57 103 326.28 0.9868"
12M Y = 25819.3025/[ 1 + 187 -0-0405) ] 65 124 59 95 284.62 0.9896" "

TE: AL B R BV KRB () 5 y - FRAE T W BT R A (kg hm ™2) 5V, s RO TR MR 5 1 - B R BUR MR BT[] 5 ¢, - A PRGFR 201 (1] 453
5ty AR ZI 1495 A 5 Ar - PG BURFFEEITA] 5 GT R RV AE R E . R GRS

Note: ¢: The days after the emergence of cotton (d); y: The cotton dry matter accumulation(kg-plant="); V,,: The maximum increase rate; t,: The time

of the maximum accumulation rate occurred; ¢, : Inflection point of rapid growth into the time; ¢,: Inflection point of rapid growth the end of time; At: Duration

of rapid growth; GT': The growth eigenvalue of fast growth. R?: Related coefficient.
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Table 3 Dynamic change of N accumulation of various organs in different frequency irrigation of cotton

JE AT [|) Qb RAZEMERAE N accumulateon amount/ (kg*hm=?) REDBLA] N distribution proportion/ %
Date Processing JdE Total 25/ Leaf/stem 75 /4% Bud/boll 25/ Leaf/stem 7 /%% Bud/boll
6C 84.31b 62.88h 21.42a 74.57 25.43
6M 79.85b 62.32b 17.52b 77.96 22.04
8C 88.98h 80.48b 8.49f 90.23 9.77
TS 0 d M 77.85b 66.75b 11.10e 85.73 14.27
Processing 0 d 10C 134.20a 117.81a 16.35hc 86.93 13.07
10M 86.30b 69.72b 16.58bc 80.39 19.61
12¢ 95.69h 80.33h 15.36¢d 83.91 16.09
12M 93.71b 79.81b 13.91d 58.70 14.97
6C 90.879 53.43¢ 37.45bc 54.92 41.30
6M 111.61de 61.03de 50.58bc 47.24 45.08
8C 164 . 64ab 76.81c 87.84a 57.77 52.76
FTTHJE 10 d 8M 116.98cde 66.98d 49.99hc 65.73 42.23
Processing 10 d 10C 141.47he 90.03b 51.44hc 66.45 34.27
10M 167.35a 111.81a 56.51b 75.89 33.55
12¢ 116.15¢de 88.13b 28.02¢ 71.47 24.11
12M 131.31cd 93.87b 37.43be 71.50 28.53
6C 207.79b 110.61be 97.18a 53.15 46.85
6M 204.33b 119.77b 84.53b 58.64 41.36
8C 183.61c¢ 110.73be 72.87¢ 60.24 39.76
FITU 20 d 8M 173.15¢ 90.39d 82.76b 52.22 47.78
Processing 20 d 10C 167.98cd 107.68bc 60.29d 64.09 35.91
10M 170.41cd 101.11cd 69.30c 59.32 40.68
12¢ 256.74a 168.92a 87.81b 65.77 34.23
12M 153.38d 102.36¢d 51.75¢ 66.66 33.34
6C 438.71a 95.83¢ 342.84a 25.93 74.07
6M 361.30b 106.72¢ 255.57be 29.64 70.36
TR 8C 378.66h 151.08ab 228.57¢ 40.23 59.77
31 d 8M 389.85h 109.37¢ 280.48b 28.06 71.94
Processing 10C 371.55b 146.49b 225.06¢ 39.43 60.57
3d 10M 302.36¢ 155.27ab 147.08d 51.36 48.64
12¢ 405.19ab 165.99a 239.20¢ 40.92 59.08
12M 405.91ab 164.65a 241.25¢ 40.56 59.44
6C 257.24d 114.43de 142.81e 44.50 55.50
6M 346.55¢ 108.58e 238.97¢ 31.03 68.97
8C 487.93a 147.23b 340.72a 30.21 69.79
TS 41 d 8M 440.19b 123.68cde 317.53ab 27.75 72.25
Processing 41 d 10C 352.28¢ 142.15bc 210.12¢d 40.62 59.38
10M 431.31b 131.62bed 300.69b 30.24 69.76
12¢ 494.01a 198.91a 296.11b 40.19 59.81
12M 331.03c¢ 141.16bc 189.86d 42.70 57.30
6C 405.11de 126.93d 278.18bed 31.47 68.53
6M 368.15¢ 104.73e 263.41cd 28.47 71.53
8C 513.94adc 175.79hbc 338. 15ahc 34.33 65.67
TS 51 d 8M 441.55ab 146.08d 295 . 47abc 33.38 66.62
Processing 51 d 10C 562.11ab 194 . 15abc 367.94ab 34.58 65.42
10M 584.27a 197.32ab 386.95a 33.82 66.18
12C 390.69de 199.23a 191.49d 56.52 43.48

12M 470.65bcd 173 .38¢c 297.27abc 36.84 63.16
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Fig.2  Cotton under different detopping buds and bolls shedding contrast
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Table 4  The yield of cotton by Different frequency irrigation treatment
b KR =R/ (kg hm=2) Fefareat/ (kg hm=2) ST /g KA/ % ¥rHe /g
Trealment Seed cotton yield Lint yield Boll weight Lint percentage Seed index
6C 5205.17b 2125.21b 5.82a 40.83a 10.18be
6M 5318.61ab 2228.50ab 5.63ab 41.90a 10.05hbe
8C 5257.01b 2138.33b 5.52b 40.68ab 9.99¢
8M 5450.41ab 2261.79ab 5.35b 41.50a 9.65¢
10C 5665.92a 2273.23ab 6.01a 40.12be 11.66a
10M 5837.51a 2365.68a 5.59ab 40.53ab 10.46b
12C 5479 .22ab 2232.07ab 5.95a 40.73ab 10.98b
12M 5390.72ab 2191.51ab 5.59ab 40.65b 9.76¢
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