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Policy effect and optimization strategy for plant protection UAV
subsidy system in southern China

LI Hua', Peng Sixi' , HUANG Diejun®”
(1. College of Economics and Management, South China Agriculture University, Guangzhou 510642, China;

2. School of Culture Tourism and Geography, Guangdong University of Finance & Economics, Guangzhou 510320, China)

Abstract In order to explore the effect of government subsidies on the penetration rate of UAV in small and medium-
sized farmland and hilly areas of southern China, small farmland and slope land were selected to analyze the influence of
government subsidies on the operation cost and the income of professional service teams through the operation test of
three mainstream UAVs. The results show that: The government subsidies have a significant promoting effect on the
popularization rate of UAV plant protection; The purchase subsidies have a limited effect on reducing the operating cost
of UAV plant protection, while operation subsidies can significantly promote the professional service teams to achieve
better serve to small and medium-sized farmland and hilly areas. This study further proposes a optimal strategy for
subsidy system as follows: The purchase subsidy needs to add new standards; The operation subsidy needs to be
classified into five types including basic operation subsidy, flight control agent subsidy, operation subsidy in hilly
areas, transportation subsidy in remote areas, and operation subsidy for special crops.

Keywords plant protection UAV; plant protection service; agricultural machinery subsidy; policy effect; optimization

strategy
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5 BRIR BN 7 2K Kl 5y o 24 i A7 AE H 2 A AR TC AL
b SR PR TE AL 2 b FZAHLAL, AN 2 FhIEABLEY
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Table 1 Differences between electric and oil powered plant protection UAVs

PEAE 22 5

Performance differences

R Bl A R TC AL

Electric plant protection UAV

T SO T AL

Oil powered plant protection UAV

WA A
Equipment cost

B R AT

Equipment operation

TSI 3 U7 ~6 T

EACATE PO (S EE - Y

FRMmsHL 12 H~25 1

B 2% X 4R A T 2R B

WA YL B AL e 3 DR % AR AR M 2R HEP R R AR R
Equipment maintenance
& oai WA AR TR & fili 1 75 i 45 8 CR Bl AL IR )

Equipment life

B3 VY IX 5

More regional

Pk )i A

Activity based cost

(T & SLARE S AR T 58 L RO
Operational efficiency

FEME R WA IH B 2 5

Operation effect

A BRA

Operation safety

E 3y Uihedh e etk (12

Future development

TERE N B L X N AR AR

A7 AR S B A B

A T J b DX LA R

07 480 5 B AR BAIR

S RE 1 ARG B L OB

AT 22

L STIREE S NS A Sli Rl TRCE e

K DIRER B — 4 R A A PR

E B U A 50 H P BART SR AT

Note: The data comes from the previous research of the project team.
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Table 2 Sales mode of Dajiang and Jifei plant protection UAV's

i

Development mode

Ko R R LD

Dajiang (Cost performance)

WRCR B E R %)

Jifei (Supporting services)

#r#& Price LB ARRE A 45
(% & B2 v Al %3 5 3 AR ol A

Operational efficiency

Yt Battery A INARG PR 78 L IR B

A PRI

Maintenance support

AS LK  H i xi

KRR
Flying hand training

ERIEAMIE A8

LR O

Sales model

A 3 Ry

Hi 2R IR 55

Geographic services

SR T A3 IO g b 1] AR 55

< Al I 55

Financial service

S WAL s AR R 55 20 A A 2L

BRI I
B v Aol 2003 5 8 AR ol 28 1

FHBE i b T HL A%
TeA TR 5 DI AR B e

e K2 B

AR CHLED - AR B

e TVl PR A a7 AR T B8 )

A 55

Bk B B2 R LR F 5 AT BATIT S 11 37 9 B

Note: Data were collected from the websites of Dajiang and Jifei companies and the preliminary market research of the

research team,

3 TAHERAG 5B BUR R 547 L
IRE A

3.1 TTREAX ANERIEBER

MRS AR A B TJC N HILAE PR R 0 AL S T RS
CE AN AL AR U CEL T ORI o T R Y
FEC 002 T 17 B 9 23 A U (3R 3D, A M R N 4%
M 225~300 JG/hm” MUARAESEAT AN, A 2019 4EFF
WL RECEAT M BRI RE 3 A T S AR

HM
3.2 T AHLAE RN B B %L R 43 A
3.2.1 AFR A

F1 TR DR I AL Ml A ey o S AR 2 M AR
e 55 AT BA 4 3 R B AN SR O v/ B BT X
B B b B AR DR I 55, o N AL O 0 U B 5K A sl
S P ARARL R AR Ml IR 55 9 DA™, 3k B /N MRS A1) o
L X B #F i BE 98 2045 J6 AN LA R IR 55, 32 71 JE A
BURL PR e A8, DR A F 5 5 0 JE A BILAEL £ 1

R3 T HREAERTANBEEDS

Table 3 Purchase subsidy system of plant protection UAV in Guangdong Province

A %/ o8

Subsidy amount

T ALK

UAYV specifications

16 500

23 000

10 L@ #faft<<15 L, BC 4 At su el 4%

15 LA <20 L. 4 A, 55/ 88

T B ARS8 RO T O UK B

Note: Data were sorted out according to the relevant policies of the Department of

Agriculture of Guangdong Province.
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Table 4

Operation subsidy system of plant protection UAV in Guangdong Province

A 3 X

Subsidy area

FMEFR#E/ (JG/hm® YO
Subsidy standard

AR Bl 28

Types of plant protection

J7 Guangzhou 300
¥k iF Zhuhai 300
Wi Heyuan 225

SN N S 3 Y EuS
KRB EAR 3 UG R AR 2 K
KR B3R L KA AR A R

20 HE R AR AR R 4 K

2~4 K

TEBCRARE ) M BRI TR R R AR OC BUR R B

Note: Data were sorted out according to the relevant policies of the agricultural bureaus of Guangzhou, Zhuhai and Heyuan.

Ml i 28 AT AR T R 55 A BAAS TR A Al 2% 44 T 1
“ I8 A A5 Il S T RRD) 5 43 B R T 1SR X R
R TC LA DR 38 1 AR T TR B9 4 FH L O 2
AH R Y BRI
3.2.2 ARt

WEFE BT 2019 4 7-—9 H &7 MM L 0] 5 25 Hhy

PEAT JC AU LR R 55 AR JR BT . BIF 52 AT BA S8 4% 15 7
M IX 323 B4 22 i 3 A sl A AR T N B B A D 3 8 AL
B Ry TR BRI HLALR B 1737 HE 44 i 41 9 K g
5 TR SRR AR LB A A A A% L A 3k
P — o o i A o AL AL (HL A S LR 5)
AIF 5 P BA LA™ PN 7 384 308 DX A 375 33 hm® JK e (32

x5 ZEBEREANEHEIESY

Table 5 Main parameters of three kinds of UAVs for plant protection

i ¥ High-end F13% Middle-end K3 Low-end

LA 248
% P20 &7 K MG-1P K i MG-1SAdvanced
Model parameters
Jifei P20 Dajiang MG-1P Dajiang MG-1SAdvanced
FEAE %3/ (hm® /h) 14 6 3
Operation efficiency
LYt 25 i /mAh 20 000 12 000 12 000

Battery capacity

S 1] / 3 18 434h /22 ke 9 73/ 24 kg 9 73/ 24 kg
Endurance/load

HL Yl 75 i FERL 200 K FEHL 200 K FERL 200 K
Battery life

N 62 999 36 200 29 999
Unit price

R AT kg 16 10 10
Maximum load

A/ 10 10
Medicine box capacity

K5 HEIBE T/ m 3~6.5 5~6 2~5
Precision spraying

F KT 55 B B/ km 3 1.5
Maximum remote control distance

[l iy BN TE AL B % 5 5 1

Number of UAVs operating simultaneously

TE  BEROR I T OR8 H RARIE R,

Note: Data were collected from the official websites of Dajiang and Jifei.



292 (IR S

2022 4 5 27 B

0~2 )M D - iy Ae O A1 Ml 3K 6 A A, S0 30T g )1
HA A 200 hm® KR R 6~15 B8 B 1h
DX AR A M IR S A A L 3R AT 4B DR TC A HLAS ] 25 1 T

HIFE L S5k,
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e AR DRAT Ml W 25 B30 AR R A M A Bt . R
RORBAE AR A =28 T8 AL BRI 3 56, 39 A £ 3L
AT R AR P AL D RE AN 58 o R 22 ROR
T N B (S0% 224 . REARE b i 25 B0 f 4%
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JEAS B AL A AL IH A LN A (FERE AR
250 A R iz A o G P LB A T 4 R A
2% ) B A 2 0 B AR A AR A ol [

YrIHINIE D 74 3 AF A R i 18] (R J7 M X JE A AL
AR ) fE] £ Hp 7 3~ 10 HD 47 IH s FEAF BLAS L 24
FR A AR T 3 B A% 55 N T AR AR I X ik 5 A
A 4 81 A L 325 i S A ) S il 50 80 AR A0 0 R 55 A
A B4 98 AR, # AR 20 km TS SR B

AW FE 228 R R IR 55 1T BAO A £, 0 i i
PR ICAALA G BT 225 -7 0l B4 M 1w AR
BIFE. Herp A OR AR = AR 7 SORPRELOR Bl - B
IR LA 0 3% T 5 i DR AR = BIL R 7 T (O B Ab
W) A A+ N A + Ry 24 50 LA + 12 %
JAR” 3 25 R AR WA i = AR A I R AR 55 38 2
LT A L e AR T B B R T AR
HEL PR I 55 PAT BA B A4 R 55 (st DD 35 AN 80 i A4 A ol T
AR I 55 AT BA TG B2 B IR 55 (o 460

F6 =L ANERRS KR

Table 6 Cost data of three types of UAV plant protection services

#53 High-end
HEAR IR 45 B A o Tee

H1 3 Middle-end 3% Low-end

Plant protection

% P20 2731

service cost

Kig MG-1P K MG-1SAdvanced

Jifei P20 DajiangMG-1P Dajiang MG-1SAdvanced
HLESYTIH / (GE/d) 71.9 41.3 33.8
Depreciation of aircraft type
FLPR AR 55 3% / (hm® /1) 14 6 3

Plant protection service efficiency

B 23
Hill efficiency

ATHE 300

ol

T AHLFEH / (G6/hm®) 7.
UAYV consumables

FEARTY 2.7 56/hm” +

2T R 30% AT RE 500

14.55 21

FHARTY 4.5 JC hm® +
P 15 J6/hm?

FEARTH 4.5 J6/hm® +
P 15 J6/hm?

AR T ¥ 3.3 J6/hm® + AR T 3.3 J6/hm® +

P2 15 78 /hm? 2R 15 J6/hm?

T 3k
2% 15 J6/hm?
AT B 15 I
Labor cost — %7!%]:??41. 95‘773/hm2+
PRl 15 J6/hm?
KB ALAS/ (OG/hm?) 300~450 CAN[Fl b 2K —E2H)

Cost of flight control agent
Iz i A
Transportation cost

FAR W 25

Income from plant protection

R AR 1~2 22 KL #AER 20 km B B

A FAF 450 J6/hm? -+ BUR AN 225~300 JG/hm®
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TRIR 55 A1 BARE A% oA 5 /1N AILASE 9 A T BT /N WSS 14 38
Mo PR BEAR 55 o 5 vy s AL 2 A M JC AR R B R
PEAER S5 (R AN 42,9 hm® F &%) 22,5 hm?; 3

Hi A 49. 2 hm® FFEF] 33. 2 hm?, H K. & AL A
(G ETIE ANl =g (S R ATTRAS 5 (A = o A L
27 P ITIE AVE A O — R L AR T T A ML R
KR T RAR T R R T AN AR fE Ty BEAIR
AR T HE— 2 32 T e ANV RS K %, feq . W
E RIS ZACR AT B ASORT B AL A T TH A 5 Bl XA L
AR Bl A AN 7 A S A M R Y KR
B,

£7 TRABETEIBSFEHI L ANERIESFTELER

Table 7 UAYV plant protection service area reaching “break-even point” in different situations hm?

-4 (0~2%) JE A HLAFL LR AR 55
Flat (0-2°) UAV plant protection service

e BE (6~15") JC AHLAE PRI 55
Slope (6-15°) UAV plant protection service

AP AR =
Subsidy model - " " o " s
e Vi AL A4 v AL A A1 3ty B AL i Vit A1 74 r v AL A 1% 3565 B 784
High-end Middle-end Low-end High-end Middle-end Low-end
TCAMI 59.3 51. 4 42.9 71.4 58.7 49.2
No subsidy
WA A 54.8 47.6 38.4 66.9 53.8 44.7
Purchase subsidy
A A O A Al A 37.2 33.4 22.5 53 36.7 33.2

Purchase subsidy+

operation subsidy

4 FEREAMRERT ANIMERNMR
L 5% B

R VE ML D W AT SR DAl TR R A o 23 4R
el 1R 55 141 A e 4t K™, 2040 T /N A R b e T
PR AR A 5 K T AR 4l 0 A LA PR A e v T I )
LR M X R TC A HLAN UG R R AT AL
4.1 RFPERMEL KRS FBERLEE R

AR AR CRAE Mk B AS 55 TR 309 37 5 B X
AR ACAR PR AN IR R . DT 26 T A HLAF AR AE M 19 %
AREERGKTE L o L e K AR OR A AR 43 1) - kB
PN BA (2 1 459 ~55%) N T AR (2 7 15 %6 ~
28 %0) FIFERT AR (10, 896 ~25%) . KBl 25 5 it A
J& T RIE BA L 75 B )R T A L B Lk R 55
VT BN A 15 48 IS 52 1) it 247 25 A o P g 1L X B8
PRIME , 25 B4 TH N C A 5 RE M A | 5 B4 X 1
5% B L X B A I

4.2 HERFT AHLAMDE G F B 4L R B
4.2.1 W EAMEALAL R o
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i s 1
4.2.2 AFLANE AL Rk

it SR AR AN R 3 D - BE A VRl AN Y LGB 25
FRURMUG | Fr B2 L DA M A I i 325 31X 32 i A I A0
FAEDAE L AU (O 9) o il V6 Ml 422 i O 1o AR ik
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Table 8 Cost structure of plant protection activities %
HE PR AE Al 1l A 5 1) X ,
, o 1=5 Iyt AL Y o o AL 7 R mpL 2
Plant protection activity ) )
High-end Middle-end Low-end
cost structure

T 47 TH B AR 2.5~3.0 2.0~2.1 1.8~2.1
Hardware depreciation cost
FEHE A 10.8~15 15~19 21~25
Consumables cost
By 25 A 50~55 50~52 45~48
Cost of flight control agent
AN T4 Labor cost 15~20 21~25 24~28
& #i A Transportation cost 2.3~2.5 2.0~2.2 2.0~2.2

F9 MEHEAHMRERTANMGERET
Table 9 Design of subsidy system for UAV in Southern China plant protection

N
Types of subsidies

FINIPOE 3
Subsidy target

A AL =
Subsidy model

W D WA D s il 18 4 Ml Fie A it L SE AN R] L B Ak 2 RE
Purchase subsidy
FERHAE b b 0 JiR 55 AT BA Y LA F 150~225 JG/hm? A #MIG
Bl 24 5 b Ll ] AR 25 R AN 25 45T 10 % ~20 % 1 24 5 1 il
2!
f *I\. i ) Fr B2 111 DX AR all b i JIR 55 A1 BA Fi e B 43 5 R AN I
Operation subsidy
i 32E HlL X 32 i 4 JIk 55 1A BA Fie IR 55 B85 43 A A0 W
AR PR R Ik 55 1A BA 95 T SRR SR DA R

5 ZR5EY

A FE o0 A 1 3 R Ty b X I AR DR R 55 1Y
BUAR I BE XS ehr g B AL X Fe B 4t X T8 A PIL A O
W L AR )R 3 1) AR 4 A AR TG N BIL AR G A
F 1B SR AR | BRI i o T A PR R e R
8 B T A B S 94 0 2 A7 T R e 0 AL £ A7 b TAT I
i ) L, B AR OR TE N BILARR I A R A R AL R
W o LR X A A U ) S 5 LA BRSO 4
Sy FER AR b N W B 24 R0 R 0 L B B L AR Al A
W 2 L X 3zl AN I RRE A 4 A ol AR O 5 A
KA,

FLORIC AL IX 2 v B8 RE AL AR BIL A 4 HCIE
R ARRHEA A T R T AR R B DL B

Z MK B T NHLIEACTI G, F 5 A1 BA 1 52 3l 00 3
B R ] — BRI b AT 5 AR AR L AR TR R
CFFE SN AR KRR ETHCETF 200 ~3040 74
Ao XU IC A LA PR K R A B2 T A S o 22
DRl » B AT LA I 2 A A O 4 0 5 il 580 A 2
SR BURF AL ZE e e A O iz 55 P A 5 22 0
SRR T AL B B I AR 247 5T 75k
BUREL DR AR o ph TR B4 K30 AR 3R DA R ALY Y ik A
TG AN W AR AR b AR ffe e [ 1 X e 2 4T 24
HE” B TR 35 o
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