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Experiment on Spraying Performance of Air-assisted Boom Sprayer in Corn Field
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Abstract; Air-assisted spraying technique research was carried out to increase pesticide efficiency and
decrease pesticide loss. The spraying performance was experimentally studied on model 3WQ — 3000
trailed air-assisted boom sprayer in small bell stage of corn fields. The effects of four sizes of flat fan
nozzles(ST110 — 02, ST110 — 04, ST110 — 05, ST110 — 06) with air curtain on pesticide efficacy,
coverage rate and loss rate were carried out. The experiment results showed that the deposition amount
was large at upper part of corn canopy and small at lower part. Air curtain enhanced penetrability,
deposited property of droplets and improved the uniformity of distribution at corn canopies. Air-assisted
sprayer had significant influence on small size droplets VMD that the pesticide efficacy of ST110 —02 flat
fan nozzle with air curtain was 83% more than that without air curtain. The optimum pesticide efficacy of
ST110 — 06 flat fan nozzle with air curtain was 41. 93% . Air curtain could increase pesticide loss rate on
the ground. The best loss rate of ST110 —02 flat fan nozzle without air curtain was 13. 05% . Compared
with the conventional sprayer, the new air-assisted sprayer had better droplet coverage rate and higher
penetrability, the average pesticide efficacy was improved by 144.17% , and pesticide loss rate on the
ground was reduced by 14.46% .
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Fig. 1  Structure schematic of model 3WQ —3000

trailed air-assisted boom sprayer
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Tab.1 Results of pesticide application rates
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R i 25/ (Lomin ~") 0.91 1.53 1.98 2.07 3.75
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Z R AR D 5o/ pm 234, 2 289.6 337.7 369. 8 122.5
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Fig.4 Water sensitive paper located in corn canopy
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Fig.5 Droplet coverage rate analyzed by Depositscan software
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Tab.2 Droplet deposited property on corn canopy
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Fig.7 Pesticide efficacy results on corn canopy
2.3 ERBEX

i FH 7K B0 AT R S 1 T KA ke I 1T 5% 25 25 7
B R 8.9 Fron K nt i 1) b H 55 5 S TR
M — M fE M FIEm, 5 — AP m. B
BRFMAAEEREZ R LR EBRRR, FER/D,
4 B 56 Sk AH HL 4, ST110 — 06 51 3k 114 7 35 6 I
U, ST110 — 02 S S A 2%, % B &2 ST110 — 06
5Tk T R A K, R R T 25 ML IR Dy il 24 K, B
T TE T 56 R LU o R OKAE BRI I I 10 55 1%
B R A R R (B 7)), XURE S B < BR 9% A B3R
1o 25 T 1Y A 15 32, Horp ST110 — 06 555 3k 1Y 2 36 %
FESE R 8 T 32% o MR 9 T OKAE K n
EAUESTE § S SN IR Sl T Wk SN o
THEA WA FHE . ERE SR, T
TR RS | R AE PR A 56 2 T A R 8l i 55
DURRAE M 715 100 1Y JL R A BOR 3R  o 7E & Fhom Sk
) RS Bl B S R ST110 — 06 2 185 3k 75 56 2 i 1
GCRLILPE FE S =€ Sy LR T
2.4 ERKkE

4 Pl Sk Ko Xof BEE 25 MLt 24 )5 24 R AE R K A AR
565 )2 M 1T 37 % B B X EE AN TR 10 B R, BT LA B % IR
W% 55 HIL A9 B A7 T AR 24 5 ek O ol R o 1 2 VR 2R
S b TAT, X A B PR BT M M R K i R R TS . AL
2 I 8% 25 HIL it 2 I b T O AR DN T R R 25
BB T ARG IR BT 175 U o EL 345 W8 Sk 114 Jite 24
I, ARAR IS 5E 2 VR AE T OK R PR el 2 b 1T O 2R 3R % E
CHELL) o A7 IRUHE Bt T 98 2K 38 Bb TG XU B A o 3
T, 33 2 XU 4 B AU Tl 3 B 22 1) R0 T L T A )
M. Hop s 55 /N ST110 — 02 553k | 78
TG K B 24 Y07 M T 1Y) U R 2ROk 13..05% , A5 KU
BB O 2 8y 15,98 % , 38 i £ AR A 4/ 5 ST110 —
06 555 3k 257 0 45 K, 7 TG IR Bsf 24 3807 b 1T 1) 97 2K
oy 24, 85% 45 R G B I 2 R Ny 28.28% , E 4 Fh
W% Sk w9 O e d K, ST110 — 05 5 3k A KU 4% e TG



%74 EAR G XU BT %5 1 K A 251058 83
80 o LR 80 o R 80 o L R
. L HAE HRA
2 60 & 60 & 60
40
sl i 40 40
y. o = =
ik 20 bk 20 ik 20
0 0 0
ST110-02 ST110-05  SfFBBSZAL ST110-02 ST110-05 % HEMEEAL ST110-02 ST110-05  XFFEBTE L
ST110-04 ST110-06 ST110-04 ST110-06 ST110-04 ST110-06
RIGHLA RIGHLE I HLE
(@ (©)
8 E R AR Ik I T IE THT 25 Vi 4 2 % X 4 2R
Fig.8 Droplet coverage rate results on the front of corn leaf
(a) &JZ2EH (b) FREHPH  (c) HEZ T
80 o B REE 80 o G R 80 o R E
o XA o H R o R
£ 60 S 60 S 60
HE 40 HE 40 #H 40
20 R &
0 0 ol = o
ST110-02  ST110-05  SIBHEZAL ST110-02  ST110-05  XIRHEZEAL ST110-02  ST110-05  XTHEHEZEAL
ST110-04  ST110-06 ST110-04  ST110-06 ST110-04  ST110-06
I E I A RIS E
(@ (©)
B9 EORAR Ik T TAD 25 V0 4 o R X 0 4 2R
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