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Effects of Density and Miantaijin Chemical Control on Boll Characteristics and
Physiological Activity of Direct-Seeded Cotton after Wheat Harvest

Liu Yuanyuan, Lin Yuan, Liu Xiaofei, Cai Zezhou, Chen Yuan, Zhang Xiang', Chen Dehua’
(Key Laboratory of Crop Genetics and Physiology of Jiangsu Province, Yangzhou University, Yangzhou, Jiangsu 225009,
China)

Abstract: [Objective] The aim of this research is to study the effects of planting density and Miantaijin (diethyl aminoethyl
hexanoate - mepiquat chloride of mass fraction 27.5%) chemical control on physiological leaf characteristics and boll setting
characteristics of direct-seeded cotton after wheat harvest. [Method] In 2011—2012, the early-maturing variety Guoxinzao 11-1
was used as the experimental material. The study was conducted in Yangzhou University in 2011—2012 under the direct-seeded
after wheat harvest cropping system, and the randomized complete block design was arranged with planting densities and
Miantaijin rates. [Result] Under the density 105 000 plant-hm™ combined with 1 170 mL-hm ™ Miantaijin, the boll setting was
mainly concentrated before August 31. The SPAD value, soluble sugar content, soluble protein content, free amino acid content
on July 15, July 30, August 15 of direct-seeded cotton after wheat harvest showed significant or extremely significant open-down
parabola relationship with the number of bolls before August 31. It indicates that keeping the appropriate level of carbon and
nitrogen physiological activity in cotton leaves is beneficial to high-quality bolls. [Conclusion] High density (105 000 plant -
hm™2) combined with proper Miantaijin control (1 170 mL -hm~?) would contribute to forming quality bolls of direct-seeded
cotton after wheat harvest, and the physiological activities of leaf carbon and nitrogen are suitable.

Keywords: direct-seeded cotton after wheat harvest; planting density; Miantaijin; physiological activity
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F1 TEMBREUIERTBHE (20 B HIRNE (20112012 )
Table 1 Effect of density and Miantaijin chemical control on boll-setting number per hectare (2011—2012)

10*
AFAy Qb VA H 1Y Survey date
Year Treatment 07-30 08-15 08-31 09-20
2011 DICK 1.8d 11.3¢c 41.3d 70.5¢
DIT1 2.8 be 11.2 cd 57.5b 76.5 de
DI1T2 25¢ 20.6 a 552b 73.8 de
D2CK l.le 6.5f 45.7 ¢ 77.4d
D2T1 3.2 ab 82e 57.2b 89.7 be
D2T2 3.7a 13.6 be 58.1b 84.0 c
D3CK 0.0f 6.3f 59.2b 92.1 ab
D3T1 l.le 7.9 ef 72.1a 959a
D3T2 1.9d 9.6 de 754 a 92.7 ab
2012 DICK 20¢c 10.5¢c 46.9 c 64.1c
DIT1 38a 214 a 58.5 ab 77.6 b
DI1T2 30b 12.7 be 56.3b 71.4b
D2CK 05¢e 7.4d 49.1 ¢ 63.9c
D2T1 41a 15.0b 58.0 ab 72.5b
D2T2 2.8b 11.7 ¢ 5450 67.1c
D3CK 0.0e 5.8d 53.6b 66.2 ¢
D3T1 1.7¢ 15.8b 66.2 a 88.7a
D3T2 1.1d 11.6¢c 64.6 a 74.7b

T [FISVEUE S PR R 7R 22 53 .35 (P<<0.05)
Note: Values within a column followed by different letters are significantly different at the 0.05 probability level (P<<0.05).
®2 TEMBXELENNEEEER SPAD ERRIE (2012 £F)
Table 2 Effect of density and Miantaijin chemical control on SPAD value of direct—seeded cotton after
wheat harvest (2012)

Qb3 HURE H 3] Sampling date
Treatment 07-15 07-30 08-15 09-20

DICK 4390b 4431d 4549 ¢ 5293 ¢

DIT1 52.80a 56.65 be 58.40b 62.89d

DIT2 5435a 58.47 ab 62.53 a 68.80 a
i} D2CK 43450 4423 d 44.68 ¢ 52.54 ¢
z D2T1 5327 a 56.83 bc 57.84b 64.16 bed
jd D2T2 54.75 a 59.67 a 6243 a 67.03 ab
g D3CK 44.18b 43.78 d 46.51 c 52.60 ¢
(:O; D3T1 52.77 a 56.08 ¢ 58.93 ab 63.72 cd
é. D3T2 54.86 a 58.81 ab 61.59 ab 65.83 bc
3

T AR S FREAR R R 2253 B3 (P<<0.05),
Note: Values within a column followed by different letters are significantly different at the 0.05 probability level (P<<0.05).
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Fig.1 The relationship between SPAD value of cotton plant functional leaves detemined at different times and

boll number on August 31
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Table 3 Effect of density and Miantaijin chemical control on soluble sugar content in cotton leaves (2012)

1

mg-g-

kb Bt H 4 Sampling date

Treatment 07-07 07-15 07-30 08-15 09-20
DICK 25.6 ¢ 45.1c¢ 384c 294 ¢ 328¢
DIT1 28.6b 51.2be 4640 352b 46.5b
DIT2 379a 60.4 a 51.6a 403 a 543a
D2CK 233¢ 48.8 ¢ 40.6 c 31.8¢ 342¢ I
D2T1 29.6b 54.6 be 4720 33.6 bc 4720 ;E
D2T2 33.1ab 58.9 abc 542 a 435a 50.4 ab i3
D3CK 229c¢ 47.6¢ 42.7¢ 279¢ 352¢ g
D3T1 28.7b 53.7bc 49.6 ab 3490 44.2b ;
D3T2 34.6 ab 60.4 a 524a 41.8a 56.8a g

TE : FISVEUER AR 7 B 7R 28 5 35 (P<<0.05) .

Note: Values within a column followed by different letters are significantly different at the 0.05 probability level (P<<0.05).
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Fig.2 The relationship between soluble sugar content of cotton plant functional leaves determined at different times

and boll number on August 31

4 BEABASUEIIRHAEEE QS BOKMN (2012 F)
Table 4 Effect of density and Miantaijin chemical control on soluble protein content in cotton leaves (2012)

mg-g!

Qb HURE H 3] Sampling date

Treatment 07-07 07-15 07-30 08-15 09-20
DICK 38¢ 62c 6.5c¢ 36¢c 4.0d
DIT1 45b 7.5 ab 8.0b 4.0 be 6.1 abc
DIT2 S5.1a 79 a 8.7a 53a 6.5a
D2CK 39¢ 63c 6.8¢c 31c 42d
D2T1 4.8 ab 7.1b 79b 45b 58¢
D2T2 50a 82a 9.1a 5.0a 6.7a
D3CK 420 6.0c 69c 38¢ 4.1d
D3T1 43b 7.6 ab 7.8b 44b 6.2 abc
D3T2 53a 7.8a 8.4 ab S51a 59bc

0 RSB G AR R R 25 57 B3 (P<0.05)

Note: Values within a column followed by different letters are significantly different at the 0.05 probability level (P<<0.05).
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Fig.3 The relationship between soluble protein content of cotton plant functional leaves determined at different times
and boll number on August 31
x5 EBEMRBASHEMNBEHEFSEERS S0 (2012 F)
Table 5 Effect of density and Miantaijin chemical control on free amino acid content in cotton leaves (2012)

ng-g
Qb3 B H 4 Sampling date
Treatment 07-07 07-15 07-30 08-15 09-20
DICK 0.29¢ 0.38 ¢ 0.50 c 0.35¢ 0.40 de
DIT1 0.38b 0.52b 0.67b 0.44b 0.50 bc
DIT2 043 a 0.59 a 0.81a 0.49 a 0.56 a
D2CK 0.31 be 042c 0.46 c 0.33¢c 042d
D2T1 041a 0.50b 0.61 bc 042b 0.48 ¢
D2T2 042a 0.56 ab 0.79 a 048 a 0.53 ab
D3CK 0.33 be 041c 0.45c 0.37c¢c 0.38 ¢
D3T1 043 a 0.49 be 0.59 be 043 b 0.51b
D3T2 045a 0.61a 0.76 ab 0.46a 0.57a

TE : [FFVEAE R AR TR RR 2553 3% (P<0.05)
Note: Values within a column followed by different letters are significantly different at the 0.05 probability level (P<<0.05).
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Fig.4 The relationship between free amino acid content of cotton plant functional leaves determined at different times

and boll number on August 31
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