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Influencing mechanism of early topping on the concentrated maturation of
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Abstract: Concentrated maturation is essential for the mechanized harvesting of cotton. To explore new approaches for
achieving concentrated maturation in cotton, experiments were conducted using a commercial cotton cultivar K836 as the testing
material in 2022 and 2023, with the two treatments such as early topping at early flowering stage and conventional topping at peak
flowering stage (CK). The effects of different topping times on plant architecture, spatial and temporal distribution of cotton

bolls, dry matter accumulation and partitioning, yield and quality, and concentrated maturation were compared. The results

showed that early topping had no significant impact on seed
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stage decreased significantly, but the node-branch ratio increased by 59.3%. Compared with CK, partition ratios of photosynthetic

products to cotton bolls in peak flowering stage, peak boll-setting stage and boll opening stage increased by 10.6%, 29.2% and

32.7% , respectively. The boll-opening rate at 42 d after initial boll opening in early topping treatment was 92.8% , which was sig-

nificantly higher than that of CK (63.8%). The time required for the boll opening rate to reach 95.0% in early topping treatment

was ten days shorter than that of CK. Therefore, under the conditions of this experiment, topping at the early flowering stage

could promote the concentrated maturation of cotton on the basis of maintaining the stability of cotton yield and quality. This study

provides a new path for the regulation of cotton concentrated maturation.
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Fig.1 Daily mean air temperature and rainfall amount during the cotton growing season in 2022 and 2023
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Table 1 Effects of topping time on cotton yield, yield components and harvest index

fhg B R Ko Y AEA = [hEIR £
(4,1 m?) (g) (%) (kg/hm?) (kg/hm?) (%)
BT 98.9a 4.78b 38.1a 11 016.0b 4 728.0a 42.9a
AT T 88.6b 5.26a 38.7a 14 486.0a 4 668.0a 32.2b

[Rl—F R 5 AR RN PR R 22 5 .3 (P<0. 05)
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Table 2 Analysis of variance of the effects of topping time and interannual variations on cotton yield, yield components and harvest index
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Table 5 Effects of topping time on the longitudinal distribution of bolls within a cotton plant
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AT 6.6a 6.6a 6.3a 33.8a 33.8a 32.4h
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Table 6 Effects of topping time on the horizontal distribution of bolls within a cotton plant
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Ab
A LEakEs SRS N S SN
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Table 7 Analysis of variance of the effects of topping time and interannual variations on the spatial and temporal distribution of cotton bolls
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HEHAS PR RABEY BB e lotsig P SN W SMER
Ay 0.041 1 0.002 7 ns 0.035 5 0.010 9 ns ns ns ns ns
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Fig.2 Effects of topping time on the boll-setting dynamics of

cotton
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Table 8 Effects of topping time on the boll opening process of cot-

ton
ey W12 H3~40 H5~6 H7-8/8 49~10/4
(%) (%) (%) (%) (%)
BT 15.2a 40.1a 37.5a 7.2b 0b
WHITT 6.4b 21.1b 36.3a 25.3a 11.0a

[Rl—F R 5 AR RN PR 22 5 8.3 (P<0. 05)
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Table 9 Analysis of variance of the effects of topping time and in-

terannual variations on the boll opening process of cotton

H1~2JH H3~48 HF5~6JH H7~8J H9~10J4

bS]

(%) (%) (%) (%) (%)
Ay 0.027 8 0.005 4 ns ns ns
FITRISE] <0.0001  <0.000 1 ns <0.000 1 <0.000 1
ﬁz 457\ X ﬂ‘ ns ns ns ns ns

Toii ]
ns R L,
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Table 10  Effects of topping time on the number of fruiting
branches and fruiting nodes of cotton
' B FATE
b
AT 7.83b 27.83b 3.84a
WAL 13.17a 35.67a 2.41b

[R]— B 5 R TR - B 7R 25 5 W3 (P<0.05)
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Table 11 Analysis of variance of the effects of topping time and in-
terannual variations on the number of fruiting branches

and fruiting nodes of cotton

b7 BB RATH RiL; 24
Ay ns ns ns
FT Tk [A] <0.000 1 <0.000 1 <0.000 1
A0 AT T i) ns ns ns

ns FREMARE,

ST TSURN 5 IS B 4T TR A6 0 o T B 48 S04 e
FEACHIA A . 58 HUT T TR L, AT Toi A 3
WRAERETE 1] BRAG I S JT R i 22 3 - 1 PR 4K
A3 IR 8. 1% 24. 5% 23. 2% F1 32. 1% (&l 3) .



A  FLAT DO AESE PR S AL )

845

4.0

35

3.0

2.5 Y

2.0.

1.5

1.0 %

0.5
BEH

T AR S

1 1 ]

REAE I BRI i 2
E=p
= BT, e T I
s Fo7R AL 22 S5 3 (P<0.01)
B3 FTTAEX AR e A AR EEh A RN

Fig.3 Effects of topping time on the dynamic of leaf area index
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Fig.4 Effects of topping time on dry matter accumulation of cotton plant at different growth stages
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Fig.5 Effects of topping time on dry matter partition of cotton plant at different growth stages
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