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Fig.4 Effects of defoliants on droplet coverage rate
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Fig.5 Effects of defoliants on droplet deposition of
sea-island cotton under different planting patterns
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Table 1 Effects of defoliants on defoliation rate of sea-island cotton under different planting patterns

FiE R LhER 2 5 AR R EU 2R Defoliation rate at different days after application (%)
Planting pattern Treatment 5d 10d 15d 20d

R3 Tl 32.30+5.88d 64.58+3.65d 80.22+3.29¢ 93.38+5.06b

T2 35.50+5.64bc 70.92+3.82bc 83.67+3.10b 97.95+3.49a

T3 34.01+4.87cd 68.89+5.34¢ 80.52+4.03¢ 95.30+6.26b

CK 16.84+4.08¢ 33.88+4.73¢ 65.91+3.88d 80.52+5.34¢

R6 Tl 37.17+5.36ab 72.46+5.52b 83.14+2.89b 94.10+5.11b

T2 39.49+5.52a 78.88+4.70a 87.22+4.35a 98.33+3.51a

T3 39.44+3.52a 76.81+3.53a 84.52+4.30b 95.15+4.25b

CK 16.92+3.98¢ 34.96+5.51d 67.77+£5.29d 82.47+4.64c
FiiE =0 Planting pattern (R) ns * ok ns
AL FE Treatment (T) ok ok ok ok
AR Ab B R T * b ns ns

FIFIAR/NG FEFRORAF AR P < 0.05 K FZEFRFE. 47 ZRP<005 KFFEREFE, “7 R P<0.01 KFFERBE
#, “ns” RELEEER, NHE.

Different lowercase letters in the same column indicate significant difference among treatments at P < 0.05 level. “*” indicates significant
differences at the P < 0.05 level, “**” indicates extremely significant differences at the P < 0.01 level, and “ns” indicates no significant differences,
the same below.

R2 TEFEZER TS S8R RN

Table 2  Effects of defoliants on boll opening rate of sea-island cotton under different planting patterns

Pl b3 Jiti 25 J5 AN TRl K 240tk 222 Boll opening rate at different days after application (%)
Planting pattern Treatment 0d 5d 10d 15d 204d
R3 Tl 27.88+6.17a 58.99+5.70b 75.08+6.04b 86.95+5.86a 98.39+3.00a
T2 28.54+4.62a 61.24+3.87b 77.35+5.04ab 87.76+4.14a 99.22+2.04a
T3 29.88+4.11a 59.49+4.06b 74.39+£5.54b 85.07+5.88a 98.30+3.21a
CK 28.89+5.61a 45.96+5.28¢ 62.50+6.05¢ 71.57+6.93b 81.36+6.21b
R6 T1 30.27+5.77a 65.23+5.65a 78.74+4 .87a 85.63+5.25a 97.91+3.03a
T2 29.12+4.77a 67.23£591a 79.04+5.90a 88.23+5.13a 99.49+1.95a
T3 30.84+5.29a 65.48+3.56a 78.45+5.15a 86.87+6.00a 98.50+3.11a
CK 30.79+5.90a 43.82+4.47¢c 59.90+6.55¢ 69.86+5.74b 80.46+5.39b
FiEA% = Planting pattern (R) * ns ns ns ns
Kb Treatment (T) ns * * ok ok
PR AL (RXT) ns *k ok ns ns

s WiZ5)E 20d, {E R3 A1 R6 fA N & MR  HEZERARE, H RT3 HARE S, N 11.41%,

AL PSP 2R 5 510N 98.64% K1 98.63%; H.T1. BT o BT B CK

T2 A T3 ALBR I S 2 2 5 ol

2.7 AREIFEREN TR E DR iER R A0
JI5E ek 7] 751 0 U B R 2 S 20 d AR R RS

be b c be be
g C
WE (K 8) o R3 FIYHA KE R6 & 10.89%, it 5 1ot g
THE 551 771 o Ak ) b R R BN T3 B, CK i B |
O 1
R3 R6

a

20

Heb
Hanging branch rate (%)

fik; b R3T3 HM K& m, MHET R6T3 #E 5
5.43%. R3T1 5 R3CK Z R AEE, 4778 11.04%

FifE 45X Planting pattern

A110.13%; R3T3 # R3T1. R3T2 4357 5.80%H1 8 FEFEIS S TR
477%, H R3T1 fIR3T2 [A2 7 AR, 1 R6 B *i8 BIRHELY/E 20 d HERFRERI
KT, AEBHAFIES CK ML ZE R 52, R6CK Fig.8 Effects of defoliants on the hanging branch

rate of sea-island cotton 20 days after application
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Table 3  Effects of defoliants on yield and its components in sea-island cotton under different planting patterns

- s VR OitRmnt)  RfRGRE RRE Ao FERR A
Planting pattern Treatment Number 04f plants . Boll number Slngle boll Lint Seed cotton2 Lint yleld
harvested (x10? plants/hm?) per plant weight (g)  percentage (%) yield (kg/hm?) (kg/hm?)
R3 Tl 18.55a 8.60b 3.04ab 32.23a 4851.02bc 1563.34ab

T2 18.00a 8.54b 2.97b 32.30a 4562.97c 1474.43b

T3 17.90a 8.45b 3.06ab 31.80a 4624.46¢ 1470.92b

CK 18.40a 8.44b 2.96b 31.99a 4598.83¢ 1470.37b

R6 Tl 17.95a 9.18a 3.10a 31.80a 5102.14ab 1622.38a

T2 18.65a 9.12a 3.09a 31.51a 5263.11a 1658.79a

T3 18.25a 9.04a 3.11a 32.11a 5139.51a 1650.26a

CK 18.30a 9.11a 3.13a 31.49a 5222.87a 1643.56a

FiE =0 Planting pattern (R) ns ok * ns * *

Ab38 Treatment (T) ns * ns ns ns ns
PR A AL (RXT) ns ns ns ns ns ns
P T IRE R, AR e T2>T3>Tl; R6 B AMEKIN TI>T2>CK>
29 ARMEENXTHMFIXEDBAERRN T3, H ROTI 14 E I3 K BB R3T1 0

A 4.94%. FEWIRELSRE T, AR IRy

TEAR R AP AE AR 20N, AN R B3 e 5751 750 %o i 5 A T3 K. MK J5H, R3T1. R3T3 Ml R6T3 fd
BCRE WT s . KR, LgEEMYiH S KRBAK, M R6CK 4 5l & 2 FEK T 0.64%-
TR ETW (£ 4) . R3ERAS[F P 5777 & 0.70%A1 0.60% . {E&%AH T, Do [ {H7E 4.55~
A4 ARSI K KT CK, KRN CK> 470, HIE B 2% (4.30~4.90) JalE A

F4 FRMEER TEMRIXE R8T % R RSN

Table 4 Effects of defoliants on fiber quality of sea-island cotton under different planting patterns

HHER s FRHTRKE SRR AL L kE  DEREE 58BN
Planting Treatment Average length of Uniformity Specific strength Elongation Micronaire Textile
pattern upper half (mm) (%) at break (cN/tex) (%) value parameters
R3 T1 39.29b 88.13a 45.67a 7.92b 4.66a 224.57a
T2 40.08ab 88.77a 47.19a 8.07ab 4.70a 222.11a
T3 39.52b 88.24a 45.30a 7.86b 4.50a 227.20a
CK 40.13ab 89.34a 47.57a 8.15ab 4.6la 235.60a
R6 Tl 41.23a 89.94a 47.42a 8.10ab 4.6la 231.67a
T2 40.16ab 89.12a 47.40a 8.14ab 4.67a 229.15a
T3 39.45b 88.73a 45.66a 7.96b 4.59a 223.24a
CK 40.15ab 88.75a 46.83a 8.56a 4.55a 230.26a
Pl Planting pattern (R) ns ns ns ns ns ns
AbFE Treatment (T) ns ns ns ns ns ns
PR A AL (RXT) ns ns ns ns ns ns
3 it FUTRR AT A LAT A R E M, S50 i % Ut

R S 55 i 2 R 418 v 7 2 PAY A P 2R R )

3.1 AREMEEX TRMFIXESEEMARAM KK, M LA SR ZEH A mAR AN E
LAI Y20 FHRPRRA0, 57 i A R DU R N S

AN T e A 3 W A P R X B AR R Y OB, XERRAE I A VS A A, (EBE R 5
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Effects of Defoliant Agent on Droplet Deposition and Defoliation
Effect of Sea-Island Cotton under Different Planting Patterns

Zhan Dongxia, Ma Lijun, Chang Jinle, Zang Liyao, Yiliyaer-Abulimiti, Xu Renying

(College of Agronomy, Xinjiang Agricultural University / Research Center of Cotton Engineering,
Ministry of Education, Urumqi 830052, Xinjiang, China)

Abstract To investigate the effects of defoliant on droplet deposition characteristics and defoliation efficacy in
sea-island cotton under different planting patterns, a split-plot experiment was conducted. The main plots
consisted of two planting patterns: three rows per film (R3) and six rows per film (R6). The subplots involved
four treatments of 540 g/L thidiazuron-diuron defoliant, including three application rates [112.5 (T1), 225.0 (T2),
337.5 g/ha (T3)] and a water control (CK). Indicators such as defoliation and ripening efficacy, leaf area index
(LAI), droplet deposition characteristics, seed cotton yield and fiber quality were measured. The results showed
that droplet coverage rate, deposition and droplet density in all canopy positions followed the order of upper
canopy > middle canopy > lower canopy. The droplet deposition characteristics in the middle and lower canopy
layers of R6 were superior to those of R3. As days after application increased, the LAI at all canopy positions of
each treatment gradually decreased. The R6T2 treatment achieved relatively high defoliation rate and the lowest
leaf retention rate; its branch leaf retention rate was reduced by 18.14% compared with R3T2. No significant
difference in boll opening rate was observed among different defoliant treatments at 20 days after application.
The seed cotton yield of R6 increased by 11.22% relative to R3. Defoliant application did not cause yield
reduction of sea-island cotton. Under the same planting pattern, various rates of defoliant had no significant
effects on fiber uniformity, breaking tenacity, elongation, Micronaire value and textile properties of sea-island
cotton. In conclusion, the use of T2 dose under the R6 planting pattern can improve droplet deposition
distribution on sea-island cotton leaves, reduce LAI, and achieve satisfactory defoliation and ripening efficacy.
Moreover, this practice causes no yield loss and has negligible adverse impacts on fiber quality.

Key words Sea-island cotton; Defoliant; Planting pattern; Defoliation rate; Droplet deposition; Yield
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