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Analysis of economic benefit of orchard mechanization:
Taking Yejia pear orchard in Jiangsu as an example

LV Yonggi', ZHANG Zongyi', LV Xiaolan?*
(1. Nanjing Institute of Agricultural Mechanization, Ministry of Agricultural and Rural Affairs, Nanjing 210014, China;

2. Institute of Agricultural Facilities and Equipment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract By combing the theory of cost analysis model with sensitivity analysis method, the lowest average cost
calculation. machinery operation of critical size, relative to traditional practices. on average, cost savings and the
influence factors of critical mass, seven aspects of orchard production process, e. g. flower thinning, picking, plant
protection, weeding. pruning. fertilization & deep digging and irrigation machinery economic benefit, in Yejia pear
orchard in Jiangsu were investigated for the economic evaluation of orchard mechanization. The results showed that.
1) The mechanical equipment operation after a certain size can obviously save more than the traditional way. The
handheld thin flower implement in the planting area of more than 0. 11 hm? became the most economical mode of
operation. The irrigation link planting area of more than 34.33 hm? was the most economical way of operation system;

2) The fixed cost of machinery and the odd jobs cost were the important factors affecting the critical scale. If the fixed

cost increased by 20% , the critical scale would increase by about 20% . And when the odd jobs cost increased by
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20% , the critical scale would decrease by more than 15% ;

3) The cost per hm? of pear orchard in the study was saved

by 11 536.87 yuan. With the decrease of fixed cost and the increase of labor wage, the critical scale of mechanical

equipment operation to replace the traditional way of operation became smaller, and the scope of economic application

of mechanical equipment in orchard became larger.

Keywords orchard mechanization; cost analysis; sensitivity analysis; critical mass
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The agricultural machinery used in each link of the pear orchard
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Table 3 Economic evaluation results of mechanical equipment operation and
traditional operation in each production link of pear orchard
— AAERA,  RAREAA WAL I A AR/
Ay FE AL 7 3K (G4 (J56/hm?)) (76/hm?) hm?® (76/hm*)
Jo
Link Operating type ) Variable Lowest Critical Average
Fixed cost
cost average cost mass cost savings
AT 3 600. 00 3 600. 00
F A F A 373.33 255. 90 248.12 0.11 3 351. 88
Flower thinning
HLEL B AL 2 800. 00 247. 50 275. 28 0.84 3324.72
KA AT 1 800. 00 1 800. 00
Picking L e B AL F & 9 333. 33 675. 00 1 452. 78 8.30 347,22
o 25 1 2 52 e 38. 89 300. 00 338. 89
Pesticide 3R 0wt 25 L 466. 67 210. 00 326. 67 3.46 12. 22
application S R 2 AL 7 466. 67 30. 00 104, 67 24. 05 234, 22
[FR AT 900. 00 2 700. 00
Weeding R el Bk i ) L 6 533. 33 95. 00 393. 89 2.71 2 306. 11
L5 5y ) 9.33 1 .800. 00 1 809. 33
Pruning WS B L 149. 33 930. 00 1 004. 67 0.16 804. 67
Jife A R A AT 4 500. 00 4 500. 00
Fertilization and
deep loosening  PLIRAL A AE Mk 13 066. 67 105. 00 166. 25 2.97 4 333.75
AT 300. 00 1 200. 00
THE Bk
5 600. 00
Irrigation IR B — & — L R 5 4.22 1 040. 98 34.33 159.02
ez 5t i 1.020. 00

TE BRI AR 3 U, HEBEFR ARl 4 U AR AR AL PR AR R BON 1R

Note: The weeding link is used for 3 times, the irrigation link is used for 4 times, and the other links are used for 1 time.
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Jiv LA 22 D1 R 2R el ol ~F- £ R 47 5 A0 A% S8 N TR 47 i
PR e . A ALPE R A 1 AR AP AR L B4R AR
] 2 10 K — SRl G 0T fflk 1. 33 hm?,
AR TR AR T Al SR, L LR PR TR 9%
A T) it ol AR 58 SR SE KT SR A A ol 19 i R

B, LLZ L ], FhAE O A Rl LR B S 1R L OF
B AEL 12 hm® /4F , f i A 45 249 347. 22 J6/hm’,
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S el XUk s 25 AILAE ol B AR A R A T £ e 25 2
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Fig. 1 Effects of planting area on the average cost

of pesticide application operations
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Table 4 Change degree of critical planting area corresponding to 20% increase in the
influening factors of machine and equipment %
X . BEmsA FTTHR HLF T %% .
1l LB ME RS SEE . : AV A
) Fixed Labor Farm machinery
Operating equipment Efficiency  Cost of tractors nergy cost
cost wages wages

T AL o —1.10 0. 00 20. 00 —16. 67 0. 00 0.01
Hand-held flower thinner
P i AL L —0.92 0.37 20. 00 —18.92 0.75 0.36
Three arms tractor-mounted flower
thinner
Z IR R TR & —6.25 0. 00 20. 00 —19.35 0. 00 4.17
Multifunctional orchard operating
platform
A28 258 %5 Bl —21.74 0. 00 21. 82 —25.00 0. 00 15. 38
Stretcher mounted sprayer
2R el XLk g 55 B —0.92 0. 37 20. 10 —19. 40 0.75 1.12
Orchard air delivery sprayer
AR el 3 7 1) B AL —1.02 0.42 20. 00 —19.63 0. 84 1.13
Obstacle avoidance mower for
orchard
BRI E B HL —14.71 0. 00 21.33 —17.14 0. 00 0. 69
Fruit tree pneumatic pruner
PLAZH 5 1 —0.26 0.09 20. 00 —17.26 0.17 0.17
Combination machinery
AKE — Ak & 5t —1.14 0. 00 20. 00 —59.31 0. 00 0. 69

Intelligent water and fertilizer

irrigation system

A4) T B 4 P AL AR FAIL T 98 X s A RS 1) 5
M 45 /71N

5) & 4 R b 7R I A I Bl R KR — A Ak R
Gl FORAR I 5 ) L 455 TE AR G0 5 00 I 11 SR
BEIEIN A5, 4890, 45 TE WA G N 20 Yo i} B ANAFAE
e S A, O e b SR SO ML UE B . 45 T AR
SRR — IR A 2P N R . Kok
SRS s NIl o A = 1= 5 W N = S S A N N s
TH AR BEAIG 20 %6 5 I ALK D8/ 55,57 %6

25 b ORI SRR A R R R e Y TR R Dy [
AR T LT 9% R C 28 i B AT T I 5 R AS

BN . RO BUP R T BT 2 4 LA
F AR T AT DUAT R il A, O WLl 2 T T W 4
o5 a1 A 118 XU, T L7 AR T i S RLASE I fefE T AL Al 2
#HRAUL G TT 5

RI  .

iz P B AS WA i 45 25 R0 P 2 B 2k F 5 T
TEBRAFAR M 11 BRIA B — %E BB R BT A7 BLBICR 75 4
2 AR GEAE A TR A9 AR o 1 1 R A 5 2 T T
G I A~ HUASE AR 52 W B K » 18] AR 15 e S AL ASE )
[ 22 By » = TS 5 i AR A2 Bl 5 1] AR S
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AR T WM 5, =1 UL s AL AL
T A RA AL el £ 01+ i A i B 3 P/ AR AL
bl » 55 A HIF 5T Hh it AE A £ AT ] RSN #8 B A AL 24
TRt ER A AE 22 5 o o BT LRI« BRAR it B AL
LU gt AE i 5 20 (] B g AR BIL A R0 T i L (H g A
BLIE RE BEAS B o A8 T RE IS 22 o T EL 75 22l 46 437
PLEHLT . k SEHRA R 15w B A ol = B AE AL
PR A MBEAE R . HEZ5 15l 5 REBEAR L b T80
f AL B AL 5 R AXA% GE A ol 7 5l 5 AR
B LA R TG 24 5 0 R R A 0 B B
b HUBAL AR BEATS IR AR 0 S 1M . SR P AL AT &
AE ARMEAR /N 2 L K AR WU — R 380 25 1l
N B AR 55 5 FRIBOIL A5 TR AN AR B LA A SR Bl
AT 24 Bl B A 7 2 A7 50 B2 Wi 2R el i B 5 L
PR TR JE 1 5 A i i — B 5T

A FEA N 22 B 0 i 75 T A A AL AU 7
AP E s R % IR ML 55 5 4% Gl 07 SXAE 22 2k
Pt BAS R ZCR 25 T T 22 57 . il . 2 D fig
Bl PRl P 7 L N A AL T S 2 4 5 X3k 5 55 AL
P 7RG R 8 T2 N AR R T RE R R
i 245 N BB A RE s LA R BOR B TR LA
1L ol G 1 R R R % R A T
70 ML 55 ) TSl 3 8 8 BT U0 S48 i
BYUITE A G AT s AT AL L N T AT XA AR 1
(RN gy @ N I SO S N 8 (1S NS I e
JEUT S R e W TR AR 0 O R L N T R AKOR A
S N S S S M s 4 IR = W e R (S 4
AT FOAE . A5 SEF 5T T DU 22 A 32
M PR 22+ LA G M 0 o 2R Bl BB A 2 o B 22 5 1

TR

AT I 32 FH AR o BT B AR Y, X T 5 e 1 AL
el BB i A 4 2 Al AILICRE A 28 B Al AR AT T
Mr » iz FHABURR A 43 BT 2 85 52 ) BL b e & B8 AR A% B 4
b 7 2 SRR Y 6 A5 i PR 2 43 500 3 i 20 %6 .
SEL AN 52 ) LR 3R0F e 0 RIS 1 5 el 2 2 75 B LA R
4518

24 oA T AR K T — R, BL AR fb e
EHAZTR AN . AT [ e BAS B & 1AL A
LG SEREETE 3 hm® DL b, Z IR R EAELF & .
S Dl A% 5w 55 AL AT K OIE — {4 fk &R St il B A TR
K3 H1M 8.30,24. 05 1 34. 33 hm*, HLIHIL2E &
e 2 L el FURE R T i AR A A e TR Ak 4% L (R

B BRI R0 4 S b A 7 A /DN s R AL 5 b
Ry N SR 2 s i T el T o L N i
RUBLARAE M, BT LA RS — 26 32895 MLAR Ak £ R B 2 %
2 MU AP ATS IHARAIG

R TR B K T I SRR L T LA A A
M 22 5 R0 o A UL o A A el R 5 A B 8 T Al 25 1Y
BUAHRE 25 VRl JIT A7 BB 2B 4 I [) 780 10 P A ol 3
T TC R AR ML BCR AR RS T s &2 4F A hm® 1]
WA 11 536. 87 J0. X ANH LS BR A B B A /DN
F T T H BT 0 o MU AN 4 2 A8 AL I b
T B BE o B AR S i it o o s e A R A R AR
Wil 5 A R AH DAL 1% FiE S ) 38 A0 A% i — 2D AR
SRR b 2% — SR A A IR AR £ 1Y AL
B DU AR X A B SR AR £

5 A A R b B 15 ML 2he A 22 T e SR RS )
BLNFRONE TR M A [ 8 A W2 R T T
R g ML AN T 2 A B B B, T R
S A T 4 A g I 17 s A 28 55 T AE A1 A 25 )
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AR R ) AL AR T W S ML AR AE B 1Y) T BAR
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