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A method of defoliant application based on fiber damage and boll growth
period of machine-harvested cotton

TIAN Jing-Shan, ZHANG Xu-Yi, WANG Wen-Min, YANG Yan-Long, SUI Long-Long, ZHANG Peng-Peng,
ZHANG Ya-Li, ZHANG Wang-Feng", and GOU Ling"

College of Agronomy, Shihezi University / Key Laboratory of Oasis Eco-Agriculture, the Xinjiang Production and Construction Corps, Shihezi
832003, Xinjiang, China

Abstract: Defoliation technology is an essential prerequisite for machine-harvested cotton, and to apply defoliant to achieve bet-
ter defoliation and improve fiber quality is an important method. The objective of this study was to analyze the quantitative rela-
tionship between fiber damage amount and boll growth period by defoliant. The results showed that defoliant had not significantly
an effect on fiber length, which showed that all reduced by from 0.2% to 1.2% compared with the control, 46%—69% cotton varie-
ties decreased or equal, whereas 31%—54% cotton varieties increased in fiber length compared with control. Fiber strength was
affected significantly by defoliation, and the amplitude of fiber damage was concentrated between —4 cN tex™ and 0 cN tex'. The
amount of fiber damage by defoliant was correlated to the spraying time in cotton boll growth, and the high damage at 30 days,
whereas the lowest damage at 37 days. More than 61% cotton varieties showed an increased by average 1.1 ¢N tex™' on fiber
strength compared with the control. Fiber strength damage because of defoliant increased with the increasing boll growth period.
It was an indicator for determining the time of spraying defoliation based on the boll growth period and fiber damage (Ry3) on
fiber strength. Furthermore, cotton boll growth period and boll volume. Fiber strength and boll volume, boll volume and boll
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growth period, both showed significant positive correlation. If fiber strength of more than 31 ¢N tex ™' was produced in field, a
cotton cultivar should be selected with boll volume of more than 31.8 cm?, boll growth period of more than 60.0 d and Ry, more
than 0.68. Defoliant used after 40.9 post-anthesis days could ensure fiber strength of less than 0.5 cN tex .

Keywords: machine-harvested cotton; fiber quality; defoliation; boll growth period; fiber damage
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Table 1 Cotton cultivars, sowing dates, tagged dates and defoliation times in the defoliation experiment
. No. of ‘Xinluzao’ cotton Sowing dates Tagged dates L .
Year Experiment plot . Defoliation times
cultivars (month/day) (month/day) )
2016 1,6,7,13,33,45 4/21 7/20 30, 37
Shihezi University Experiment Station 46, 47, 58, 60, 62, 63, 64 4/21 7/20 37, 44
33 4/15 7/15 30, 37, 44
Wulanwusu Agrometeorological Experiment3s 4/15 7/22 30, 37
Station 59 4/8,4/15,4/22  7/15,7/15,7/22 30,37, 44
2017 45,46, 47, 60, 61, 62, 63, 64 4/22 7/12 30, 37
Shihezi University Experiment Station 33,59 4/22 7/12 30, 37, 44
F2 mMREFENRESM. ER B, 270 B AR E

Table 2 Cotton cultivars, sowing dates, tagged dates and sampling dates in the variety experiment

3 >

Sowing dates

Tagged dates Sampling dates

Year No. of ‘Xinluzao’ cotton cultivars (month/day) (month/day) @

2014 1,2,5,7,10, 13, 24, 36, 45, 52, 53 5/1 715 46

2015 1,2,5,7,10, 24, 36, 52, 53 4/20 7/9 53

2016 1, 6,7, 13, 33,45, 46, 47, 58, 60, 62, 63, 64 4/21 7/20 43

2017 45, 46,47, 60, 61, 62, 63, 64 4/22 7/12 50

( ; R 0.5 mm
) ) 6 2 ,
> 30d
Rap <0 mm
(d) (b) R 30d  37d 52%  46%,
( ) —1.0~0 mm , 43%  36%;
1.3 44 d -1.0~0.5 mm ,
Microsoft Excel 2016 31% ,
, DPS , >0 mm s 31%~54%
LSD , SigmaPlot 12.0
2 BRE5SH : , 2 N tex”!
2.1 6 3 ,
1 ,
, 0.2%~ , 30 d <0 ¢cN tex !
1.2% 76%, [<4 cN tex ', =2 ¢N tex ']
, 37d  44d , . 38%; (-0, =4 cN tex™)
0.1%~0.6%,; 30 d 20% 37d )
, 8.5% —2~2 N tex ',
79%, [0 cN tex’l, 2 cN tex’l] ,
, 54%; 11%
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Fig. 1 Effects on fiber length and fiber strength of different defoliant application time
30 37 44d 21 28 13 *x P <0.01

Samples number of defoliation times on the 30th, 37th, and 44th days post-anthesis were 21, 28, and 13, respectively. In the figure, the thick
solid line represents the average value of the defoliant treatment. ** indicates statistically significant difference at P < 0.01.
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Fig. 2 Effects on distribution of fiber length damage amount
of different defoliant application times

s

(%),

1
The bar graphs represent the distribution of fiber length damage
among all samples, the X-axis is the percentage of fiber length
damage grades and the Y-axis is the grades of fiber length damage
amount. In the scatter graphs, the values are means + standard de-
viation. Treatments are the same as those given in Fig. 1.
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Fig. 3 Effects on distribution of fiber strength damage amount
of different defoliant application time

(%),

1
The bar graphs represent the distribution of fiber strength damage
among all samples, the X-axis is the percentage of fiber strength
damage grades and the Y-axis is the grades of fiber strength damage
amount. In the scatter graphs, the values are means + standard de-
viation. Treatments are the same as those given in Fig. 1.
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ent defoliant application time

1 Treatments are the same as those given in Fig. 1.
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Fig. 6 Quantitative relationship of boll growth period with
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1394 46

35
el
g 3L
<
2
S 31r
5
E 29+
1
<
8 27+
&
= 1=0.4785x+13.05 y=0.2499x+18.22 1=0.1772x+24.97
25 _RZI:O.42I93 P<O000L | R=0.5465 P<0.0001 | R=04379 P<0.0001
40
Tﬁ 36
% nt
<
2
o 28|
3
.E 24 -
1=0.9682x—4 .43 1=0.4360x+9.35 y=0.3271x+20.61
20 _R2I:O.42|89 {J<0.(|)001I . -RIZ:O_45|13 P<0.0001 —R|2:0.|3897I P<0.0001
30 32 34 36 38 40 383 43 48 53 58 15 20 25 30 35 40 45 50
Boll diameter (mm) Boll length (mm) Boll volume (cm*)

7 BALKEMILRESRLER. KEMKREBNEEXR
Fig. 7 Quantitative relationship between boll characters (diameter, length, and volume) and fiber quality (fiber length and fiber
strength)

60
1=2.1492x-47.92 =0.8280x—11.00 ’
50| R=0.6209 P<0.0001 | R=0.4302 P<0.0001 ( )
g Or I 43
3 [ ]’
g 30f - [44]
_O' b
@ ok L
]0 1 1 1 1 1 1 1 1 1 1 [17]
28 31 34 37 40 37 43 49 55 6l ’
Boll diameter (mm) Boll length (mm) ,
8 WMUKRHESHLECMEKENEEXER (18] ,
Fig. 8 Quantitative relationship between boll volume and boll ( )
diameter and length
b b
>31 cN tex
37d  31.8cm’, >30 cN tex”'
28.7cm’( 3)
[45-46]
b
[45]
b
b
47
3.2 7, :

60% [3,6-7]



9 : 1395

(48] > s Rd/b 5
; s <0.5 cN
(Rd/b) tex'l N Rd/b 068, <0 cN tCX_l,
: Rays  0.72( 3)

R3 HEF30cNtex #31cNtex FHLILBEEMEEMNRAR. LERZ. HKE. REMBEMHEATBENMRE%RIR 525
1B (Raw) Bz Bt P 1 2351 Y 5% e B ()

Table 3 Description of boll volume, boll length, boll diameter, boll growth period, the ratio divided defoliation time by boll growth
period and fiber damage (Ry») and defoliant application times for producing >30 and 31 cN tex fiber strength

>31 ¢N tex >30 ¢N tex’
Trait Values for producing >30 cN tex ' Values for producing >30 cN tex '
fiber strength fiber strength
Boll volume (cm?) 31.8 28.7
Boll length (mm) 49.7 47.4
Boll diameter (mm) 36.6 35.6
Boll growth period (d) 60.0 56.8
0.68 0.68
Fiber strength dam- (Ramw)
age amount < 0.5 cN Ratio divided defoliation time by boll
tex™! growth period (d/b)
40.9 38.7
Defoliant application time (d)
0.72 0.68
Fiber strength dam-  (Rap)
age amount < Ratio divided defoliation time by boll
0 cN tex™ growth period (d/b)
433 41.0
Defoliant application time (d)
5 (Rd/b) 5
B, <0.5 oN tex”' 38.7~40.9 d
[49] .
b b
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b b b
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