H g 4l R 224K Journal of South China Agricultural University 2021, 42(6): 36-42 DOI: 10.7671/j.issn.1001-411X.202103002

TRAVAH, 0, XBAkE, 45 M45 B2 Jie B IR TC AN LIRCE Tt 25 05 75 K BB 10 ORI [7]. R ARR 22224, 2021, 42(6): 36-42.
ZHANG Yali, GAO Qichao, DENG Jizhong, et al. Effects of reduced pesticide application on rice planthopper control by M45 multi-rotor plant protection
UAV/[J]. Journal of South China Agricultural University, 2021, 42(6): 36-42.

M45 B e R IR R T ANHUREHE 25T
EENGbEES E DAl

KIEAY, mEM?, Bar"™, HREL>, #rE”, KFE, X", Ham g
(A HmREXF TEFER, KR M 510642; 2 BRHEREMEEGHABRFEESARLT TS, 7R 7 510642;
3R K BFIR/EHR/ALELZRE, & FMN510642; 4 7 AE L THFHARRLLAE, 5% 17 529100)

THE: [H 1) 105 2 Jie AR ORTE Aok 2t 245 %ot 5530 (AR A L LA % s X BT ¥R 205 L P 2 o, (12 3 7 e ek o e 245
HARRRE . [U7iE 1R M45 2 g E AR TG AL R /K gt 24 H [A] 3058, 12 HX 15.0 A0 22.5 L/hm® Rt 259 i, LA
J N Tia Z5HEE B 100%. 90%. 80% (K] 3 Fhyi izt Ak 2457 5, Ak S0 AS [ it 247 5 2 R ok 2 A 243 791 F 35 T T AR 2
RULLFE CETE AR IR . (45 R KRGS B30 5wyl A B BAR T a2 R0, 2 P 25y & DL & 3 Fib
IR AR 257 B B DU R AN B 62 1 B RS AR R vk o FEAR R 2 R AR R IR AR
257 B AR A X G AL VA ORI AN B B . 80% HIARZG7 R AL RS CEBHIR R . (4518 1E AMI/K ARG 24
YR H AT i 80% A B AT Wk B 25 . A 70 R 7K R ok 2t e 24 9D KRG AR AR A b Bl AR B2 4164 2
5%,

K BRIR): AELRTC AN Vi 24 Z5 iR R L B va AR
FEDHEES: $252 XHRFRASRD: A MEHS: 1001-411X(2021)06-0036-07

Effects of reduced pesticide application on rice planthopper control
by M45 multi-rotor plant protection UAV

ZHANG Yali'?, GAO Qichao'’, DENG Jizhong"?*, CHEN Pengchao™’, HUANG Xiaoyu™’,
LIN Fangyuan®‘, ZENG Wen'?, JIA Ruichang'?
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China; 3 College of Electronic Engineering/College of Artificial intelligence, South China Agricultural
University, Guangzhou 510642, China; 4 Agricultural and Rural Bureau of Xinhui District,

Jiangmen City, Guangdong Province, Jiangmen 529100, China)

Abstract: [Objective] In order to explore the effect of reduced pesticide application on the control effect of
rice planthopper by multi-rotor plant protection UAV and promote the development of reduced pesticide
application technique for rice. [Method] Field experiment was carried out using an M45 multi-rotor plant

protection UAV for rice pesticides application. We used two spray volumes of 15.0 and 22.5 L/hm’, and three
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pesticide dosages of 100%, 90%, and 80% of the conventional artificial control dosage. The effect of different

spray volume and reduced dosage on the droplet deposition and the control of rice planthopper were analyzed.

[Result] The droplet deposition in the upper part of the rice canopy was significantly higher than that in the

lower part of the canopy. The differences of two spray volumes and three dosages on the droplet deposition were

not significant. At the same time, the number of rice planthopper decreased significantly after one week of

treatment. Under the condition of the same spray volume, the effect of reduced dosage on the control effect of

rice planthopper was not significant. Rice spray dosage of 80% of manual application met the requirement of

rice planthopper control. [ Conclusion] The spray dosage of 80% can be considered as feasible dosage in the

UAV application for rice. The results provide useful reference for promoting the reductions of pesticide

application for rice and the operating cost of rice plant protection.

Key words: plant protection UAV; reduced pesticide application; droplet deposition; rice planthopper; control
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Fig. 1 M45 multi rotor plant protection UAV
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Table1l Treatments for pesticide application test in
experimental field

Ab 3 X J#25 ¥ /(L -hm ) G/ %
Processing area Spray volume Pesticide dosage
1 15.0 100
2 90
3 80
4 22.5 100
5 90
6 80
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5 B AT 30T, 43 B AN SRFE SRR AT
R FUORSEE S, BT H E A5
%, HAZ 7 Z%0 (Coeffecient of variation, CV)
FOR, AR5 BB, Ui W] 5 R R . B St
THALFRLE SPSS23.0 H15E e

2 ZEREDR

2.1 Tﬂ ﬁd]ﬁiﬁ’]fﬁm? \X&%
22 NGRS 15 L/hm?® & KRE 5 2

#x2 HEHRERN 150 L/hm’ FERESHE

AR . I M U, ] AR BIK R AR A
LF—'B@%@M B KRR T 2 B, HRAE A
MIEEA, SR 5 e G N Ry, ]
1) 0 T KA KRR L E S WU E R E, A
0.74 pL/em’, /KFEHEMK N E R IZ 2 5 R,
0.30 uL/cm?, {H 22 5 AN B35 Z5 i o A I S PE R AR 2
LS8 2 JG AR I A S, 4 5 KBE UK FERRE B2 1)
FM AT SRR AE, N 13.33%; 0 5 R FE KR HE
YR E R S o A S a2, =ik 97.02%.

IR R

Table 2 Droplet deposition effect at each sampling point with 15.0 L/hm’ of spraying solution

FWUTR /(UL -cm?) Droplet deposition

F W 53 AT Y2 2145 /% Uniformity of droplet distribution

Samﬁffg‘ioim HUR L2 FUBR T2 ik L FUR T2

Upper level Lower level Upper level Lower level
=5 0.31+0.20a 0.06+0.04ab 30.82 65.66
—4 0.13+0.10a 0.04+0.03a 57.54 69.18
-3 0.17+0.15a 0.12+0.13ab 87.82 78.22
-2 0.49+0.28a 0.07+0.09ab 43.41 36.14
-1 0.46+0.73a 0.19+0.16ab 87.87 73.05
0 0.74+0.54a 0.19+0.18ab 74.67 97.02
1 0.50+0.45a 0.12+0.12ab 75.22 43.33
2 0.35+0.20a 0.30+0.39b 94.39 46.38
3 0.70+1.23a 0.10+0.07ab 44.76 46.84
4 0.15+0.10a 0.14+0.17ab 83.47 13.33
5 0.26+0.24a 0.03+0.03a 60.06 40.02

1) #3554 -F 37 £ 5 B 5 3R B B F8 & 7 £+ % % (P<0.05, Duncan’s %)

1) The data are means + standard deviations; Different lowercase letters in the same column indicate significant differences

(P<0.05, Duncan’s method)
%% 3 NHEZGEA 22.5 L/hm’ (155 RAE A%
VIRV . R SN BN, KRN LRSS

+*3 AR

£ 225 L/hm’ R ERELSNE

WU E R —EHR/NOES, K, -5 S REEA
ST B R, N 0.53 pl/em?, KSR T2
/ﬁ/ﬂ.* Xﬁ[%

Table 3 Droplet deposition effect at each sampling point with 22.5 L/hm’ of spraying solution

TR E /(UL -cm ) Droplet deposition

Z 53 A 1921 1/% Uniformity of droplet distribution

Samﬁfioim HIR L2 HIPET /2 HUk L2 FUR T2

Upper level Lower level Upper level Lower level
=5 0.53+£0.21a 0.17+0.18ab 54.02 75.62
—4 0.34+0.45a 0.05+0.03ab 51.69 69.67
-3 0.43+0.46a 0.06+0.04ab 57.72 86.29
-2 0.30+0.25a 0.09+0.04a 48.14 76.90
-1 0.24+0.32a 0.06+0.04a 81.31 83.63
0 0.34+0.32a 0.08+0.09a 75.92 83.24
1 0.34+0.52a 0.26+0.25b 58.08 86.42
2 0.29+0.25a 0.11£0.10ab 80.20 90.95
3 0.22+0.22a 0.14+0.09ab 94.30 68.42
4 0.34+0.34a 0.23£0.20ab 86.62 95.23
5 0.12+0.08a 0.08+0.05a 89.43 78.26

1) #45 4 F AT £ 5 P AR BN G

FH & T £ 7 8 %(P<0.05, Duncan’si%)

1) The data are means + standard deviations; Different lowercase letters in the same column indicate significant differences

(P<0.05, Duncan’s method)
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FUE ) /INX P, 38 553 4 A S %
22 AREHREFAERATNENEFHRIAGR
DL i PUAR B R BE Al S H0 % T 2 R 1
VTR R AT VAN, 455 (GR 4. K 5) B,

3 fo

Hofth 2 AN AR 24555 8 22.5 L/hm? (/N X BRI &
#AL T 15.0 L/hm® /N X, H B0 — 30 51 Ji 1A
A REAE, TERIR I, KRS 5 BT EH RN, 1
AR T, SR MR, A B4 i 4k
AL o [ AR 5 B 8 e 245 T, B BT E UL
U T HoK FEAE AR b2 0 250 35 S M i T K FE A
HTE.

x4 HAREN 150 Uhm® HARRAGFEZHRRELRAWLER
Table 4 The effect of different pesticide dosages on droplet deposition with 15.0 L/hm’ of spraying solution

MU /(uL-cm ) Droplet deposition

FW A ¥ 51 1/% Uniformity of droplet distribution

R/ %
- LiEky Y= TR iERy Y= R TR
Pesticide dosage
Upper level Lower level Upper level Lower level
100 0.377+0.425a 0.122+0.299a 54.02 75.62
90 0.396+0.420a 0.131£0.131a 51.69 69.67
80 0.300+0.345a 0.107+0.112a 57.72 86.29

1) K48 T HAT A £ 5 FI 91 448 R Bl /0 5 8 R £ 5 2 3(P<0.05, Duncan’s i)

1) The data are means + standard deviations; Different lowercase letters in the same column indicate significant differences

(P<0.05, Duncan’s method)

RS MEHKRER 225 Lhm’ FAERAFEZHAIREARABER
Table 5 The effect of different pesticide dosages on droplet deposition with 22.5 L/hm’ of spraying solution

VTR E /(UL -cm ) Droplet deposition

25 7 A ¥ 21 1%/% Uniformity of droplet distribution

REGTFIE%
- Tk L Z T E Ttk L E TR T2
Pesticide dosage
Upper level Lower level Upper level Lower level
100 0.552+0.547b 0.188+0.181b 54.02 75.62
90 0.188+0.129a 0.097+0.918a 51.69 69.67
80 0.384+0.369ab 0.104+0.070a 57.72 86.29

1) 23 A P 3478 2 ; RIS R B B 48 K £ 5 2% (P<0.05, Duncan’si%)

1) The data are means + standard deviations; Different lowercase letters in the same column indicate significant differences

(P<0.05, Duncan’s method)
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*6 MZREN 15.0 L/hm’ FARRER T EXFE CABIBIERER
Table 6 Different pesticide dosages on the control effect of rice planthopper with 15.0 L/hm’ of spraying solution

i 24 ) 56 LI R A Tt2% 5 52 U0 A
o The first investigation after application The second investigation after application
REGHE/% — — — —
. HEEGE /% REIEBT 0% HEEGR % /% REIE B 20 %
Pesticide dosage ) .
Decline rate of Corrected control Decline rate of Corrected control
insect population effect insect population effect
100 16 5 24 35
90 19 8 28 39
80 17 6 27 37

®7 HHRERN 22.5 Lhm® FIARRER T EXFE CABIBIERER
Table 7 Different pesticide dosages on the control effect of rice planthopper with 22.5 L/hm’ of spraying solution

i 24 ) 56 LR R A Tt2% 5 52 U0
R The first investigation after application The second investigation after application
. HEHGR /% BIERT 24/ % H R /% BIERT 24/ %
Pesticide dosage ) )
Decline rate of Corrected control Decline rate of Corrected control
insect population effect insect population effect

100 38 30 45 53

90 13 2 30 40

80 20 37 43 52

3 &g

DL BT AR M45 £ i B AE LR To AL it 2451
P&, LEVL T TR 2 7K FE 56 F gk AT it 25 25 It
UG, HE ORI AL T A () il 24 Y R FR A [ A 245 5 &
FE 7K RGBS F 6 35 i UUAR S ARG 6 L 7 v 2R
DR, A3 H LR S iR

1) AR 245550 S AH (R B, 7 24 oK, i i
RORARGT, (H R/ X 1) 551 50 A A 550 5 7R it
2 e AR F I, AR 2470 S8 s, B DURR IR 8 R
U5 FEAS /N X B KR AR R 2 1 25 R AR s R
FFTE. KiEEE RS HEuEECRR T T
2, FERB T EANGEL AL E & Fi/, LS
% 57 B Ja AR SR R R KR

2) X584 I, AT T A ) 2 Tl 2 9 =
3 Tl 245 70 1 LA K it 245 5 RN AR 245 71 R 1K 22 AR
X E U BRI W . AR R E
SHCA e U T AR B R DU R R, IR
AT DA it 245 2 B0 1) B 3 K — L, 3N sE 2 AHE 5
I, /MR 22, FRAT B AR 1 B

3) 100% £ 25785 80% A 247 & X} Fg K &
(76 R 3 22 5, BT DATT DUE Y PR 4 fa
TR A F A 2570 e, TR B AR 249800t H . Jtizh 7 d
J RV 2 R RS VR ROR IR T2 5 56 1 K,
il ST ERE T EER R E

W, A LR RS2 2 Ba B, 18 b S A, M

W25 5 7 d B 2 SR B, S BURIERT A

o AEA i R T A v Al i 2 S A R Y, [

I oAt 2% SRR DB S8R A At — 2P Wk TE A 04T
£k L RTIR, ASHE T AL 2 e A R TC AHLICR:

Jt 2 T Biia KA AR CE, B iR BORBS fEm T

ALIRN T2, AR 7 SR B A A, [ I X ok

RBEIG GAT R o AT TE e it /KRG i 26 Wt T4

7RG EIES . BT KRR T TR €

I PG T AL, Dy oot AR ORI AL It 245 72 7K

FEdE R EB AR 2 R, WAL 2 A5

TBEAT IR AT FE : 3t — DAtk 2 fe AR O T AHLEY

VRV 2%, 39N 24 1 72 v 249 5 3 1) 2 B 1 4R

LA L 5 S Bl 25 BOR, SRR N R %

U &, 1REhE CaEPTERCR .

SE

(] R BT T e 2019 4F o AR B Aok i AR B %
38 43 B1 Sz 2020 4 T [EB/OLY]. (2019-12-06)[2020-12-
31]. https://www.askci.com/news/chanye/20191206/1642
301155340_2.shtml.

21 P RBARAN T 2010 451 %58 B 7= 54 I 35
Hr [EB/OL]. (2020-02-13)[2020-12-31]. hitp://dara.gd.
gov.cn/cxxsfx/content/post 2894942 html.

3] FHAEBR, mE, A, 45, 1992-2010 £F) AR KTE
T B HH R A B A KT R )], WAL AR ML R
2013, 52(15): 3544-3549.


https://www.askci.com/news/chanye/20191206/1642301155340_2.shtml
https://www.askci.com/news/chanye/20191206/1642301155340_2.shtml
http://dara.gd.gov.cn/cxxsfx/content/post_2894942.html
http://dara.gd.gov.cn/cxxsfx/content/post_2894942.html
http://dx.doi.org/10.3969/j.issn.0439-8114.2013.15.020
https://www.askci.com/news/chanye/20191206/1642301155340_2.shtml
https://www.askci.com/news/chanye/20191206/1642301155340_2.shtml
http://dara.gd.gov.cn/cxxsfx/content/post_2894942.html
http://dara.gd.gov.cn/cxxsfx/content/post_2894942.html
http://dx.doi.org/10.3969/j.issn.0439-8114.2013.15.020

42 HaEg L K224 (hitp://xuebao.scau.edu.cn/zr/hnny_zr/ch/index.aspx) R

(41 BR¥E, Jite, MRl 55, 2T oK £ 2R R ER AL [12] FREREE, =M, Z4kT, 55 M ANBE TS S5

AR TR IRAE K REGUNE B A b R (0], BARARAE Xof A% AT KA e 2 5 W URR 20 AT B S D] Al TR 27
R, 2012(3): 234-236. K, 2016, 32(9): 40-46.

[5] WANG L, LAN' Y, ZHANG Y, et al. Applications and [13] BiEEE, RIS, 22 M, 55, AR s sl R TS A LRG H
prospects of agricultural unmanned aerial vehicle 5 IR 43 A W B I 9T [I]. AR LA E 9T, 2019, 41(9):
obstacle avoidance technology in China[J]. Sensors, 147-151.

2019, 19: 642. [14] 3KHFHE, 22 B, SO, 25, BURTE A HUARE ) 25

[6] ADITYA S N, PROF S C K. Adoption and utilization of- AR BCR 7], He R Al K 2R 254, 2019, 40(1): 116-
drones for advanced precision farming: A review[J]. In- 124.
ternational Journal on Recent and Innovation Trends in [15] CHENP C, LAN Y B, HUANG X Y, et al. Droplet de-
Computing and Communication, 2016, 4(5): 563-565. position and control of planthoppers of different nozzles

(7] 7B, bk, AR ORIF]. B4R B A 0 A LB (KU B in two-stage rice with a quadrotor unmanned aerial
{E BB ST L PGA RS9, 2019, 41(5): 914- vehicle[J]. Agronomy, 2020, 10(2). doi: 10.3390/agro-
923. ) o nomy10020303.

(5] BUERL M, b, 5 ROCL LRSS0 BT IR ) o MRS T BEARTEA LB K R
LT R R RCR ] R, 245 7: T/CCPIA020—2019[S]. AL 5¢: o [E A& 25 Tk

2020, 59(9): 680-683.

[9] #hIRtE, ZEAM, 2038 & B LA EA AN SHE
THOLE 25 A1l 5 OB RICR [0, B e 7 SR, 2020,
49(2): 13-18.

[10] FEHTE, RYER, PMT, . N-3 B NETHHLIEZ )7 =X
XS R EIRE A R 6 RCR B RE A (D). A IR
24, 2013, 40(3): 273-278.

[11] QIN W C, QIU B J, XUE X Y, et al. Droplet deposition
and control effect of insecticides sprayed with an un-

£x,2019.

[17] 32 EkE, %, B £%. &0 T2ER CQMad21 K
245 ] N RS L[], A I AR BT R, 2020, 36(6): 850-
857.

[18] Ak 4 [ el 45 ARHE ™ MR 55 0. A8 K AR A A
FHVE: GB/T15794.4—2009[S]. b 5T o b AR AL,
2009.

[19] A% b A A 36 A 24 4 78 . A% 245 H () 24 200K 46 viE T -

A— AR i f .
manned aerial vehicle against plant hoppers[J]. Crop Pro- GB/T17980.4—2000(S]. tst: bRtk AL, 2000

tection, 2016, 85: 79-88. doi: 10.1016/j.cropro.2016.
03.018. [RfEHmiE & K]

WLIT R 2022 F (LKW KFFHRD

(o REKRFFR) REHRLEKF ENHOESGEREMAFFRAY, A £ 2RERLEFAH
AT FERE L, HRE, FEHMAFE. BEF. RF¥E. B, LERHA. ihky. 2495 &K
LA Rk IAEfe R BAEE P, AFMAELBRFREIEE, 2EN L EIERRLERTE, K
WALFFAR A A KT8 F LHKAR

ARA (F LA Z R L) SoHREMAFHSHA, (FBHFI LKEE (CSCD))
P BAHE LAt R (F BAEESHPD ) 2 (FEBFRARPEZ&FNRIEE) FRBHRT, 4
P e B AL 5] A B UK R &6 P BAHLAF 500 £ AR A (CNKIY (77 #&4EE) (F
HAMHFELH) (FLH) (EBSCO) (Scopus) (CABI) (&I#F#tEL#) (FH#HFiex) (&
SAH L) (LA RE) (B AHFHRFRAMAMEIEE) SEAN 40 5 REEE ) Ik,

AF, EEA Laghk, Adtadm. M 15.00 T/H, 25F90.00 T. 8 HKF, HmsEIEH
APV IRAAEIT & AT, AEMRR KT : 6573, HRINAFFKAT, K&ITH!

ITHASRIC E: 300381 RFT L E @S AME 9801 754, 4 B HEoR KA A LEITIR 53K,

(i Rk K 552 3R) 43¢


http://dx.doi.org/10.3969/j.issn.1007-5739.2012.03.151
http://dx.doi.org/10.3969/j.issn.1007-5739.2012.03.151
http://dx.doi.org/10.3390/s19030642
http://dx.doi.org/10.1016/j.cropro.2016.03.018
http://dx.doi.org/10.1016/j.cropro.2016.03.018
http://dx.doi.org/10.1016/j.cropro.2016.03.018
http://dx.doi.org/10.11975/j.issn.1002-6819.2016.09.006
http://dx.doi.org/10.11975/j.issn.1002-6819.2016.09.006
http://dx.doi.org/10.3969/j.issn.1003-188X.2019.09.027
http://dx.doi.org/10.7671/j.issn.1001-411X.201802028
http://dx.doi.org/10.3390/agronomy10020303
http://dx.doi.org/10.3969/j.issn.1007-5739.2012.03.151
http://dx.doi.org/10.3969/j.issn.1007-5739.2012.03.151
http://dx.doi.org/10.3390/s19030642
http://dx.doi.org/10.1016/j.cropro.2016.03.018
http://dx.doi.org/10.1016/j.cropro.2016.03.018
http://dx.doi.org/10.1016/j.cropro.2016.03.018
http://dx.doi.org/10.11975/j.issn.1002-6819.2016.09.006
http://dx.doi.org/10.11975/j.issn.1002-6819.2016.09.006
http://dx.doi.org/10.3969/j.issn.1003-188X.2019.09.027
http://dx.doi.org/10.7671/j.issn.1001-411X.201802028
http://dx.doi.org/10.3390/agronomy10020303
http://dx.doi.org/10.3969/j.issn.1007-5739.2012.03.151
http://dx.doi.org/10.3969/j.issn.1007-5739.2012.03.151
http://dx.doi.org/10.3390/s19030642
http://dx.doi.org/10.1016/j.cropro.2016.03.018
http://dx.doi.org/10.1016/j.cropro.2016.03.018
http://dx.doi.org/10.1016/j.cropro.2016.03.018
http://dx.doi.org/10.3969/j.issn.1007-5739.2012.03.151
http://dx.doi.org/10.3969/j.issn.1007-5739.2012.03.151
http://dx.doi.org/10.3390/s19030642
http://dx.doi.org/10.1016/j.cropro.2016.03.018
http://dx.doi.org/10.1016/j.cropro.2016.03.018
http://dx.doi.org/10.1016/j.cropro.2016.03.018
http://dx.doi.org/10.11975/j.issn.1002-6819.2016.09.006
http://dx.doi.org/10.11975/j.issn.1002-6819.2016.09.006
http://dx.doi.org/10.3969/j.issn.1003-188X.2019.09.027
http://dx.doi.org/10.7671/j.issn.1001-411X.201802028
http://dx.doi.org/10.3390/agronomy10020303
http://dx.doi.org/10.11975/j.issn.1002-6819.2016.09.006
http://dx.doi.org/10.11975/j.issn.1002-6819.2016.09.006
http://dx.doi.org/10.3969/j.issn.1003-188X.2019.09.027
http://dx.doi.org/10.7671/j.issn.1001-411X.201802028
http://dx.doi.org/10.3390/agronomy10020303

	1 材料与方法
	1.1 试验机型与试验地点
	1.2 气象数据
	1.3 试验试剂与材料
	1.4 试验设计与数据处理

	2 结果与分析
	2.1 不同施药液量的雾滴沉积效果
	2.2 不同施药液量不同农药剂量的雾滴沉积效果
	2.3 稻飞虱防治效果分析

	3 结论

