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Abstract: The effect of different topping methods of UAV on cotton topping was studied to provide technical support
for spraying cotton topping agent by UAV. By designing three treatments of different topping methods (manual topping,
UAV and locomotive) spraying topping agent, the effects of different topping treatments on the growth, yield and quality
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of cotton were analyzed. The results showed that the growth and development parameters of different topping treatments
were not significantly different before topping. After toppling, compared with manual toppling CK (CL1), the plant
height increased by 1.2cm, the leaf age and the number of fruit branches remained unchanged, the number of bolling per
plant increased by 5.4, the plant height of UAV (CL2) and locomotive (CL3) with different toppling methods increased
by 2.1-2.6¢cm, the leaf age increased by 0.9-1.1 pieces, the number of bolls per plant increased by 4-4.6, and the number
of fruit branches increased by 0.3. There was no significant difference between CL2 and CL3, both of which effectively
controlled the growth and development of cotton. The change trend of total dry weight was consistent with that of leaf
dry weight. Manual topping (CK) had the fastest increase and the largest weight (30474.8kg/hm?), followed by
locomotive topping (CL3) with 28519.6 kg/hm?, and UAV topping (21469.6kg/hm?). The highest yield of seed cotton
was artificial topping CK 7713.0kg/hm? The second was CL2, which was lower than CK 1330.5kg /hm? and the
difference was significant. The second is the locomotive topping CL3, lower than CK 1072.5kg/hm?, the difference is
significant. The quality of CL2 in the topdressing treatment of UAV is better than that of CL3 in the topdressing
treatment of locomotive, and the difference between parameters is significant. CK has the best benefit of 26,000 yuan
/hm?, followed by the locomotive topping CL3, with the benefit of 19,000 yuan /hm? and the benefit rate of 0.7%, The
third is the drone top (CL2) benefit of 18,000 yuan /hm?. In summary, different topping methods can play a topping
effect, the impact on the growth and development of cotton, yield and quality is different, the benefit is also different,

can be selected according to actual needs.
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Table 1 Test processing

I AL H HRARR | ZE Lihm? K& kg/hm? [T R
Test processing | Drug name | Dosage L/hm? Water kg/hm? | In topping way
CL1 (CK) J (None) 0 ANTIATT CArtificial
e multi-topping)
CL2 T B 1.05 C(#1I571) Mother liquor) + 0.21 (15 Additive) | 15 FAMLiZ) (Drone spraying)
cL3 0.75 (371 Mother liquor) +0.15 (371 Additive) | 600 :ﬁi’fiﬁ (The locomotive
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Table 2 Changes of cotton agronomic parameters under different treatments

B 18] Time ZS¥ Param CL1 CL2 CL3
i H/lem 81.6a 83.4a 76.8a
L) MR LY/ 16.5a 17.4a 16.5a
Before applying pesticide R EH BN/E 10.9a 11.8a 11.0a
FARREE A EL BRI 2.7a 2.8a 2.3a
i H/lem 82.2a 84.5a 78.3a
Jiti % )5 5d s LY/ F 16.5¢ 17.4 ab 16.5hbc
5 d after applying pesticide R &% BN/G 10.9a 11.8a 11.2a
FRREE A E BPIA 40a 2.9 abc 2.6bc
i H /lem 82.8a 84.9a 78.5a
W% )5 10d LY 16.5¢ 18.2a 16.8bc
10 d after applying pesticide RE &% BN/G 10.9a 12.4a 11.5a
FARRZE B BPIAS 4.5¢ 4.6ab 3.8bc
i H /lem 82.8a 85.4a 78.8a
ME%J5 15d LY/ R 16.5b 18.3a 17.6a
15 d after applying pesticide KB G% BN/ 10.9¢c 12.6a 11.7b
BRRERE BPI 6.3b 6.1b 53b
i H /lem 82.8a 86.0a 79.0a
W% J5 20d H# LY/ R 16.5b 18.3a 17.6a
20 d after applying pesticide KB G% BN/ 10.9b 12.1ab 11.3ab
BRRERE BPI 8.1ab 74D 6.3b

VE:H, LY, BN, BP 75l PR, M, BE G, Bkg8%.H, LY, BN, BP 43737~ High, Leaf yesrs, Branch number, Bolls per

plant
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301, FTTRTANF AT AR R (CL1-3) T4
BRBLURN, BREXRTE CL3 ZREE, Hib
AR ZE R . R AR (CL1~-3) MFEfZE
T 4 W fE 5132.4-5771.6 kg/hm?, 6467.24-6786.8
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F1T0 (CK) S5HAMLEZHTT (CL2) FIHLZEEZG4T
i (CL3) A ZERHARE, ERFHELE
2425.2~3308.8kg/hm’® 2 [f], 12 883.6kg/hm?, A T3]
T (CK) S5HAMLEZHTTN (CL2) FIMLZEEZ5+4T T
(CL3) ZER WA, M T HAE 14081.2-15228 kg/hm?
208, AH# 1146.8kg/hm?, AN THTH (CK) 5T AML
HEZGFTTN (CL2) FWLEZFIT (CL3) & FHIA
B TG AT KB AR AR K, &85 B T E L8 n,
MTEMNER, HREERTE, BREETH,
RGN TE, FHESTERTHEHRNTERBEZE
AT . ASEFTIIACTE 20d J5, AT (CK) M
FEMINHER, EEHRA, X3 71064 kg/hm?, Hik

N Z54T T (CL3) (T8, 1A %) 6429.6 kg/hm?,
To ML 54T THCCL2)) T E /)N, 5038.4kg/hm?,
TANUEZFT T (CL2) HHLZERZFTT (CL3) K
ZESF R, HUERZITT (CL3) S5 ANURZE T T
(CL2) EZRrARE. ZTHLNTI (CK) i
bk, SEERK, 13178.8 kg/hm?®, LN 25T
T (CL3), 9443.6 kg/hm?, ¢ J& 2 Tc ALt 26531 T5 (CL2)
8836 kg/hm?. A T# T (CK) HHAhkH (CL2) ¥
ZS 0 ER T HEEYLERZ T (CL3) Bk,
HERA, 12746.4 kglhm?, HIKEANTATTH (CK)
10189.6 kg/hm?, FRUETE AKLIEZGHTTH (CL2) , 7595.2
kg/hm?. JE AMUEZG4T T (CL2) S5 ML 2547 T (CL3)
ZREFE., BTENSEHA S ST E 5,
BRENTIW (CK) &k, =ERK,
30474.8kg/hm?, HUGEHLZEMZG4TTH (CL3) , 28519.6
kg/hm?, T TE AFLIEZG3T T (CL2)21469.6kg/hm? .
s TP = Nl o1 ST R N CIE S B R
B AR, #EE TSR E TR
o B2, AR 5L TR R fE g 2
5, SREHEREHAR.

%% 3 RFAEHFFET LW ERL (kghm®)

Table 3 Changes of cotton dry biomass under different treatments (kg/hm?)

A TR] Time 2% Param CL1 CL2 CL3
& LDW 5188.8abc 5132.4abc 5771.6a
2 AT ZTH SDW 6467.24ab 6786.8a 6730.4ab
Beforeapplying pesticide HH T H BDW 2425.2ab 3308.8a 3008.0a
BTE TDW 14081.2a 15228.0a 15510.0a
& LDW 7839.6a 5978.4c 7595.2abc
Wi % j5 5d ZTH SDW 9851.2a 7839.6a 9550.4a
5 d afterapplying pesticide HRTH BDW 7012.4a 4136.0b 4474.4b
BFH TDW 24703.2a 17954.0b 21620.0ab
& LDW 6504.8hc 5809.2¢c 7407.2b
#iz4 5 10d Z+H SDW 8516.4a 6448.4b 9813.6a
10 d after applying pesticide HRTH BDW 5489.6ab 3948.0bc 5113.6abc
BTFH TDW 20510.8ab 16205.6b 22334.4a
HFH LDW 5602.4ab 4756.4b 5470.8ab
i 5 15d Z%FE SDW 6899.6b 6711.6b 8121.6ab
15 d after applying pesticide HH T H BDW 6617.6b 3271.2b 4775.2ab
BT#E TDW 19119.6ab 14739.2c 18367.6abc
5 LDW 7106.4bc 5038.4c 6429.6ab
#iZ4)5 20d Z%FE SDW 13178.8a 8836.0b 9443.6b
20 d after applying pesticide HEH T H BDW 10189.6ab 7595.2bc 12746.4a
BT#E TDW 30474.8a 21469.6a 28519.6a

¥¥: LDW, SDW, BDW, TDW 43 3R " M- 8, 2Rl i, #5440 0F &, B 6E 8 . LDW, SDW, BDW, TDW 4737~ Leaf gry weight, Stalk

gry weight, ball gry weight, Total gry weight.
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25T TR(CL2) (A $b 12.8 TiAMhm?, 2 AN 8%,
TN ZGFT T (CL2) [pFFfi = &/ N T T (CKO
13305 kglhm?, 2583, HLERMZITAARE (CL3)
AR B /N N TATTH (CK) 1072.5kg/hm?, #5
s AL, AFEFT I SO E R R 2ZE R ROK,
T B A BRI BRI IOR, T2 4T TR T Mi1E
Fri, HA R AN 2T TR B K, HLZEHT T
BEAR IR P A5/

K 4 R WRE TR B 2 L BAl) R T84
Table 4 Yield and yield component changes of cotton under different treatments

AbBt BAE (kg/M*10%) B8 (FANMhMD | B FEkhm?) | FRERE (kg/hm?) | K (%)
Treatment Single boll weight Number of bolls Number of mu Seed cotton yield Fiber yield
CL1 6.2ab 124.4a 19.7a 7713.0a 45.4ab
CL2 5.4b 118.2ab 19.9a 6382.5b 45.1ab
CL3 6.3ab 105.4b 18.0a 6640.5b 45.3ab

3.4 AFEFTTRACER AR 16 B R 2B 434

L5 A, TTANUEZFTTN (CL2) RIWLEEZ T
T (CL3) AbHMgki. Hroakefl. tomfE. B55AE.
KSR, RAEFRES AT (CK) EZRARE,
ANTHT (CK) A4 B SN ERZ4T T (CL3)

ZES W, MZE 0.5%, UHIAFFT T 200 i AERT £
YEARBA — M. 2R b, ARETIO R T
FELTUETREL WORK . SonkRME . PUoRE, XTEESTE.
R A TR IR ATC R .

R 5 RSB RS R

Table 5 The change of cotton quality parameters for different treatments

ey A S PLIREE DRl | BXE kR SRR 2i-E 4 RN

Treatment Mean fiber length | Specific strength | Micronair | Uniformity Elongation at Short fiber MaEuritE MR
LEN (mm) STR(CNtex™) |eMIC index Ul (%) |[steak ELG (%) |index SF (%) y

CL1 26.8ab 26.0ab 4.7ab 84.7a 6.7a 7.7¢c 0.8a

CL2 26.7ab 26.7ab 4.7ab 84.2a 6.7a 7.9abc 0.8a

CL3 26.6ab 26.0b 4.8b 83.9a 6.7a 7.2ab 0.8a

3.5 ANREITIRAL B AR TE £ 5 R am L
T

K 6 AJHI, 2021 SEIEMRAEASEE AN 6.8 JUIA T
T MU Z5FTT0 90 Ju/hm?, ML4 253110 75 J0/hm?,
25T TRLAAMI A 2.6 i e/hm?, i SAF A A P 25
A . NTATTH (CK) [Pl A3, s %4
W& 5.2 Jigo/hm?, 2.6 Jiso/hm?, 0 o/hm?. To AW
29470 (CL2) AWLEMEZFT TN (CL3) HIF={EHKT
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AN THTH(CKD0.7-0.9 J5 7t/hm?, o AWLIEZG4T TH(CL2)
M THLERZFTTH (CL3) MMl 0.2 Fit/hm?. TTA
HUIEZG4T T (CL2) RIMLZEMEZG4T T (CL3) MR
FANTHT (CK) 0.7-0.8 Fije/hm?. AT TH (CK)
RSB IF, M2 4T T (CL3) 2K 38 R B0 IR AIK 26.9%,
T NHUE 25T TR 5 2, 1t BRI 30.8%. o = 1H.
KN B K/ B 28R/ F 359 : CLL >CL3>CL2,
Al W, T AMLZEHT T (CL2) FIHLZE #2547 T (CL3)
HOBRAR 7 ARAE P BRI R3S, LRt 25 4T T Ay PRI 1)
FERER, o N 24 T TO R A (1 i P B L it 24 K
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#* 6 AFALH R AL 2 B R 5 BT
Table 6 Economic benefit analysis of cotton form different treatments

LAY B i) % S 2 A At

FRPEE Rk XX R B s

ﬁ%g% (FTlhm?) _ (FE/hm?) (FE/hm?) _ (Fizt/lhm?) (7:77—_1://hm2) (ﬁj_—nllhmz) . ﬁzﬁft‘ﬁte
Cost of machine | Cost of drug | Total spraying cost | Cotton output | Benefit Relative benefit

CL1 825.0 0.0 825.0 5.2 2.6 0.0 0.0

CL2 90.0 220.5 310.5 4.3 1.8 -0.8 -30.8

CL3 75.0 157.5 232.5 4.5 1.9 -0.7 -26.9

4 v

KRWFFRI, TG, N T TR RS Ak = fan
BAFEARRAR, HLZE it 2537 T AR R A6 1R 1o R 24 188 in
N, NN 25T TR RR = AR G IR, 20 KRG
BiaTiae. REANTIT. /2=, JLET =
FhFT T I Re A R IR TE R =, HLZERITE ANLEG
FUFT T AL TR I A4 KT R e K i 1) A 452 1
Xof Ak e RO (R 4 o RE N T T2, TE AMLZG7
FITR A TR R I UL 22 . BF A4 SR 5 X5 [16]
SN FT IO RE A s wIAR R o, P00 T 2 A=
K, LRI RITIHCR 5. AT T4E
WEMRARZ, HPEFNTEMERRRSZ, ILEFE
AT e T A ER R L, HhER1T4E
WEMERZ, TAVEZAITTIE S8 E 0
AR A o ANEFT 07 A [F 28 B 12050
EMRIREAETE, ANTFTREE N 72 R
&, AT, HLEST TSR BN T 3 AR
Ha, AT, RETW A T SRR
AN, #REE T R AEEAE KRR, AR
JEAEK R B R 5 ENIR22)F 0 UL A 257747 T
BT AR BRI R A U A R

R TR, AR 20 BA% H AN A,
N AT TE AU 24 4T TRADAL 25 it 245 7 1002 [ fr)
BEEWEN. N TH AR S m, TA
MUME 2547 T0 00 w8 s TALEHT T, &K 73/ FALZEST
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