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Abstract: A new method was developed to measure the pesticide deposition rate on fruit trees using
canopy characteristics of fruit trees and leaf deposition. This new method has provided a general
calculation method for the pesticide deposition rate in orchards with different planting patterns, which
could solve the imprecise problem of traditional measuring methods for actual utilization rate of
pesticides in orchards. The ground loss rate of an orchard atomizing sprayer in an orchard with sparse
cultivation of vigorous stock was calculated. To prove the applicability of this new method, the value of
the ground loss rate was compared with the pesticide deposition rate calculated by the method
developed in this work. And this method was also verified by calculating the pesticide deposition rate in
an orchard with low anvil dense planting and the pesticide deposition rate of the traditional stretcher
plunger pump sprayer and the emerging plant protection UAV. The evaluation results of the ground loss
rate was basically consistent with that of the pesticide deposition rate proposed by this paper. Those two
methods both can be used for the evaluation of the pesticide utilization efficiency of a plant protection
equipment. Of note, the method developed in this study is more comprehensive in terms of influencing
factors about the pesticide utilization efficiency of a plant protection equipment. The influences of leaf
deposition and canopy structure of trees were also considered. Moreover, this method is more suitable
for orchards with different planting patterns. The pesticide deposition rate was calculated by using
canopy characteristics of fruit trees and leaf deposition, which could reflect the actual utilization
efficiencies of pesticides in orchard. Meanwhile, the canopy structure of orchard was quantified into
"leaf area index", "canopy shadow area" and other indicators, which could be used to select suitable
plant protection equipments for orchards with different planting patterns. Moreover, the outer drift of
pesticides could also be calculated by using the measurement of ground loss rate, which could be used
to optimize the plant protection equipment and achieve accurate spraying by adjusting spray angle,

droplet size, spraying flow and other parameters.

Keywords: spray in orchard; plant protection equipment; pesticide deposition rate; ground loss rate;
canopy structure; leaf deposition; pesticide utilization efficiency
A LV A LT IRl PO S 5 S Pl =niN> 100 M
FJT, RRLEA S DML (14 25 2 OB ¢ Ak R PARNTIE, n FURTERIEY)
YEP) I, 2001—2014 4 rb [ 4 24 18 ) 5 ek | RIEAR LR, NARAGHIIE. £AK 1)+,
Tk, B 2001 4Ef 127.50 J7 (4RI % 2014 45 0 BORHUEDIIS AL R SR bR A V070
[ 180.70 /3 t/4F, ‘E¥MKLEIL 3%, AT JE R 2R T ARV, AR B AL AR
WK 2.5 450, BRI, R T e 2Rl VRS TR P AR (R n i 0,
BALN 20%~30%7, KERZGT BN E, EXFRMIE, FHEAEARARERESN, JUH
GG BRSE T o WA AR 24 ST 5 1 B A R FEXT TR TAL IR, BARSR AR TV BE AT AR
i, FEBUFLERES T 2WEGE, BRI FEMNVE n B DRI, SR FH SR T Wl DR AL It 245 I
W5 G A A S BRI 1 B A $RER 2 BT 3R 2 3l M TR R Z RV 15,
I ZE L BRI AR 24 A5 T 8 A 24 0 FH 0t 9 v ok R BRAER HHT R R A 1 IR S LA
i AR B 3B DT) 1] R Bl v B AR 2 PO AR U, SR, R AR
AR 25 ) FH 2 02 45 B AL T AR N DT ARAE BT AR b e, Rld A R E R, AR E, BB 2
e 28 G T R 25 B &t ], RIR 2500 BUBE B KT B3 T, XS E AEmE S5 AL
ME, —RE X EREEMEDM VIR, & R R TN CHLE KB/, SR
HUTRAEEY Ly, WENERE, WA SABCEE B4R, AR R AE BIR A2 Y ] Py R T VAR 2K
X (1), AU, Gy, SRR PRt AL



No. 2 SIS L 8 SR R el 5% 55t 24 WLt 245 P A 245 DU R ) ST 1% 279

TR I EBRAR, X ey 3 O T R R A 0k
R GRS

ZN0ibiRG po i e PRSP el S AW L
AR,k B AR TR 2 R ik 5 T T R AR
gifr, PR ERIHE 2R R b R
VORI ik, JF 5 geil S b i i Rk A U7 vk
REAT EOXF,  DASYTE ST — P AT X AN [R] i Bl AN [R]R
Fof i 2GR SR el o U SRR 25 TR R R S
2 ISR b o R 2R T PR SR A R
AUBRIE 245 5 PR A 250 Y 2R die it B IR A 4

1 #MR57EE

1.1 IR

RIS 7E Ll VG 48 A T AR PR A L 7 A Ol B
RN 5 i e oW S T A = e 7 S
W7 R 1 TR, S 4.5~5.0 m,
FREE 5.0 m, WEERFIRE 25 °C, MIMHEE 65%. #
FhRER 2. BREEFHEMY, WE 3.0~3.5m, FRFE 1.5m,
I IR 28 °C L, AHXHEE 70%.
1.2 IR AT RALER

A S AL (A AR A R

AF]), FCHIERRRIRERN 0.5 g/L 25, %M.

LAI-2000 Y7 JZ = #i 4 (3£ E LI-COR
Biosciences A F]); CFX96 %) & PCR X (3£ H
Bio-Rad Laboratories A H]); 3WG-8 Rk H E B
W EHL (VL5 ) LA PR A F); 3WZ-
120 BU4H 5 2852 ML S AL (IR R A
FRAF): TYSA-10 PUje 3 8 Wik R T A\ KHL
(REAUFRH K REGIRAF).
1.3 RWHE

KHANIEXBEBZHL, LLFE S 4 8K R
1 AMREE/NX, G HL 3 FIARER X 5, AER e
DA [ 5 [ AT 3 T 5 R it 5 B AT 2R, JRAEM T
0 1 P9 A1 AT ¥ 23 em x 15 em (8K, 2R EE
BB Or B AT E 10 ANBURE ST, BN EURE SUAE BE
50 cm, BEAMFESESE 3R, HUCREHM K 2
(DM,
1.3.1 %4 FH@ER. f. . db. L. FH
JEEFE . BEE NEFISME, $E 16 ANEURE S, &
ANIURE SO B 15 AR, EAREURE 3 k(B 1),

FUER . REM BRI AIH F, H 50 mL i
IKPRZBed 10 min. FHPGE & PCRAUI E e
W IE AL R, P 501 nm; B HE

Lz

1 ERENEMRTRESHERAERFREE
Fig. 1 Sampling method for the determination of leaf
deposition and ground loss amount in apple orchard
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Table 1  Ground loss rate and deposition rate of allura red using air-blast sprayer in the orchard with sparse cultivation of vigorous stock

mE Sk FLAE 5 %5 k7 5 5% TR & IR o ,A s S 0 2
. T e S i HTHI R 2R BT R
~Aperture Spray Spray qugntlty/ Ground deposition/ Leaf deposﬂltlon/ Total ]etfﬁafea m? GrounTlgLsi\r ft—e 1% Depﬁo: ﬁi);“jr?j_e 1,
diameter/mm pressure/MPa (L/min) (mg/m?) (mg/m?*)
1.0 2.0 5.2 14.60 £2.11 8.10+1.21 50 16
2.5 6.3 10.74 +1.34 12.64 +3.07 31 20
3.0 7.2 7.32+1.91 16.13 £3.57 18 22
0 62.62 +2.69
15 2.0 2.4 6.77+3.47 4.74+0.88 51 20
2.5 2.8 422+244 7.56 +1.74 27 27
3.0 34 2.86£1.10 10.28 + 3.65 15 30
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Table 2 Deposition rate using air-blast sprayer in the orchard with low anvil dense planting

Sk FLAE 5 s % B RTINS SR AU
Aperture diameter/mm Spray pressure/MPa Spray quantity/(L/min)  Leaf deposition/(mg/m?*) Total leaf area/m? Deposition rate/%
1.0 3.0 7.2 11.48 £3.41 31
121.38 +2.14
0.75 3.0 34 7.32+£3.04 41

W RIG/NX N 20 m K (13 AR

Note: The experimental plot is 20 m in a single row (13 trees)
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Table 3 Deposition rate using plunger pump motor sprayer in the orchard

Sk LA i) M 55 T A A TR BRI
Aperturediameter/'mm  Spray pressure/MPa  Total quantity/(L/tree) Leaf deposition/(mg/m?)  Total leaf area/m’ Deposition rate/%
1.0 2.5 3 26.33+8.15 62.62 +2.69 29
1.0 2.0 3 30.85+7.26 34

e REGTE 2.1 T A — A MR R R AT

Note: The orchard with sparse cuttivation of vigorous stock is the same as that mentioned in 2.1
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Table 4 Deposition rate using plant protection UAV in the orchard
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