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Abstract: [Objective] To evaluate the effects of spraying defoliation and ripening agent on cotton before
harvest using unmanned aerial vehicle (UAV). [Method] Four cotton cultivars including ‘Jinmian 18#,
‘Beiquan 9#’, ‘Zhijin 13#’ and ‘Hexin 47#’ were sprayed defoliation and ripening agent with the spraying volume of
22.5 L-hm™ at 30 days before harvest by UAV. Aritificial spraying with an electric backpack sprayer was used
as cantrol at the the spraying volume of 450 L-hm™. Droplet coverage rates in the canopies of four cotton
cultivars were tested. The defoliation rates and boll opening rates were investigated at the 4th, 7th, 14th and 21st

days after the application. The fiber qualities and yield components (boll weight and lint percentage) of four
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cotton cultivars were detected. [Result] The droplet coverage rates of four cotton cultivars showed a rule that

coverage of the upper canopy was significantly higher than that of the middle and lower parts of the canopy. The

higher the plant height was, the lower the droplet coverage rate of the middle and lower canopy was. Except for

the boll opening rate of artificial spraying treatment on ‘Hexin 47#’, the defoliation rates and boll opening rates

of other treatments met the requirements of machinary harvesting. The fiber quality and yield components (boll

weight and lint percentage) of four cotton cultivars were not affected by the type of sprayers. [ Conclusion] The

UAYV can be applied to spray defoliation and ripening agent before cotton harvest.

Key words: unmanned aerial vehicle (UAV); cotton cultivar; defoliation rate; boll opening rate; fiber

quality; yield component
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Table 1 Basic information of tested cotton cultivars
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Fig.1 The layout of sampling point in tested zone

RIG/NX K 100 m, 58 18 m (6 MEET A KHL
e, b R BE B )2 2 m B, R TE N KL
ISR A 3 m). FEARTEN KWL RATIEE 4 mes™, i
25 E N 22.5 L-hm 2 B RE 1 A
TS AR AE Ayt HE, bR T AR A 360 mA(5E 18 m,
£ 20 m), it 2 E N 450 L-hm %,

1.5.1  F@damamnR N CHLE b FE
o, B 1S AN FE SRR A SRR AL E L 1,
TERFAN KA i A8 H KR (25 mm x 75 mm) UEEZ
o FA A K AR TE AR AL 3 Fr s Hr s
RIS B BT 4 FARIE IR E A E 5, i

JZ N E R K 4R R T EE B 30 em AU,
HH R e J2 1) 7K B AR TR PR RS HTHT SO om [RII
b, bR K B AR T i 2 HTG R e
b WA e 2 K AR AT B A 2 fs .

152 Bhrtfeek R AE MRIEARZ M R 255
AEDT, B8 1 Y 24 AT, 7RG X P BE B R
BEAT RAE A . AR ASHURE AL, BEALIZEE 10 BRAR
AT RIS, bRic i J5 Tl 24 5 7F B v F s g A
Be A BORTAR Ak ik 208 R 2 . 7R SR 1 IR )
Wt S 4 7+ 14 F1 21 d 3 ) 1 2 5 Ak B i 2R
it 2,



3 ]

Sttt S5 M IRTCN KALAS 4 s 1£ it B - 2457 9 RORBIF 7T 105

10 cm 66 cm 10 cm

66 cm

LR
Upper layer

R 2 (BEHLTE 50 cm)
Middle layer (50 cm
from ground)

bR 2 (FEHLTET 30 cm)
Bottom layer (30 cm
from ground)

10 cm

1 | 1 I

I 1

2 WIEEERKERHER
Fig.2 The position of WSP cards in cotton canopy
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Fig. 3 Droplet coverage rates of different canopy layers in four cotton cultivars
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Fig. 5 Defoliation rates of four cotton cultivars at different investigation time after application
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Fig. 6 Boll opening rate of four cotton cultivars at different investigation time after application
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Table 2 The fiber quality and lint cotton yield components of four cotton cultivars under different spraying treatments

s fif

i LS

Cultivar Spraying treatment

YK/ mm S ETR Y%
Fiber length  Fiber uniformity

Wi 224 Eb it

(cN-tex ")

Fiber tenacity

Do FKER%

AR

5%

Micronaire Elongation Boll weight Lint percentage

S 184 TN EHL 27.93+0.64a 84.10+1.05a
Jinmian 18% UAV
NIW% 28.27+0.90a 85.10+1.10a
Backpack sprayer
Jbao# TN EH 29.5240.17a 86.14+0.50a
Beiquan 9%  UAV
N5 29.53+0.21a 85.63+0.78a
Backpack sprayer
T4 13% TN TEHL 27.82+0.99a 85.17+0.76a
Zhijin 134 UAV
ANIWE%E 27.80+0.95a 85.13+0.81a
Backpack sprayer
HlEaTH TN ML 28.58+0.77a 83.97+1.05a
Hexin 47# UAV
NTWi% 28.28+0.65a 83.33+2.02a
Backpack sprayer

27.20+0.46a 5.33+0.35a 6.77£0.06a 5.41+£0.08a  47.52+0.49a
27.28+0.43a 5.40+0.26a 6.7840.03a 5.37+0.07a  48.38+1.10a
32.23+0.48a 4.66£0.05a 6.81+£0.04a 5.88+0.49a  42.90+0.73a
31.70£0.70a  4.57£0.23a 6.80+£0.00a 5.88+0.11a  43.33+1.52a
26.93+1.37a 4.74+0.13a 6.7240.03a 5.61+0.10a  47.58+0.62a
26.70£1.28a 4.70+0.10a 6.73£0.06a 5.59+0.08a  47.21+0.52a
28.38+1.46a 5.03+0.39a 6.73£0.06a 5.32+0.34a  46.80+1.33a
28.52+1.26a 4.82+0.59a 6.75£0.05a 5.16£0.47a  45.77+1.24a

DA SR AT A AT £ Fl— B R A5 AR R R 815 F ik 7 27 RE(P <005, e k)

1)Data in the table are meantstandard deviation; Different lowercase letters of the same cultivar with different sprayer treatment indicate

significant difference (P < 0.05, ¢ test)
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