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Abstract: [Objective] In order to explore the distribution pattern and application prospect of B-7451
helicopter as a sprayer in jujube orchards, the effects of spraying width of the helicopter and other flight
parameters on the distribution of droplet deposition were studied.[Methods]The experiment used a wa-
ter - soluble fertilizer for spray test at different the heights including 6, 8 and 10 meters. The sampling
points were the upper, middle, lower, front and back parts of the jujube canopy. Droplets in the leaves
were collected with droplet collection cards. After each flight spray test, the droplet collection cards
were taken back to the laboratory for data processing. The effective spraying width was determined
based on droplet density. The droplet deposition amount in different parts of jujube canopy was deter-
mined using droplet counting cards, and the parameters of droplet deposition distribution pattern (densi-

ty of droplet deposition, droplet deposition and distribution uniformity) were calculated for different lay-
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ers of the canopy.[ResultsJThe results showed that the effective spraying width was 35 meters when the
working height of the helicopter was 6 meters. The effective spraying width was 40 meters when the
working height was 8 meters. It became 50 meters when the working height increased to 10 meters. The
total quantity of droplet deposition at the targets was the lowest when the flight altitude was 10 meters
but highest when the flight height was 6 meters. The droplet deposition and uniformity were different at
the upper, middle and bottom of jujube canopies when the working height was different. The quantity of
droplet deposition in upper and middle of jujube canopies was higher than at the bottom of the canopy.
The reason may be that the leaves at the upper and middle canopy prevented drops from penetrating in-
to the lower part. When the working height was 6 meters, the wind generated by the helicopter in-
creased the penetrability of the fog droplets. Therefore, droplet deposition was found at each sampling
position of the canopy, and the spraying effect was the best. At the same working height, the coefficient
of variation of droplet density was smaller in the upper surface of the leaves than in the lower surface,
and the deposition uniformity of the droplets in the upper surface was better. When the height was 6 me-
ters, the variation coefficient of droplet density in the leaves was generally small, and the deposition uni-
formity of the droplets was the best. The variation coefficient of droplet density increased with the in-
crease in working height of the helicopter, and thus the distribution uniformity of droplets became
worse.[Conclusion]Flight height and spraying width of the B-7451 helicopter had a significant impact
on the sprayed droplet deposition uniformity. Based on our results, we recommend a working height of

the helicopter of 6 meters together with a spraying distance of 35 meters for spraying pesticides using B-
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7451 helicopter.
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Table 1 Density of droplet deposition (No.-cm™)

KATE FKHEALE Sampling location/m
Height -25 -20 -15 -10 -5 0 5 10 15 20 25
6m 2 6 10 15 16 25 16 14 12 9 4
8m 4 9 10 11 13 16 13 12 10 9 7
10 m 8 10 9 9 11 15 12 10 9 10 8

T = P23 PR B 7R R A PR A AT 74

Note: Portions in bold indicate that collection point is in effective spraying width.
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Fig. 4 Droplets distribution within the canopy at different working heights
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Table 2 Droplet deposit and distribution uniformity

. o e i
Worlng bepostion) 91E
height/m Sampling site (No.+em™) DlétrlbuFlon

uniformity

6 E#CE) Upside(Front)  13.09+1.46a  0.35
(%) Upside(Back) 0.36+0.15¢  1.32

FFEBCIE) Middle(Front) — 7.36+1.07b  0.46

FF () Middle(Back) 0.18£0.12¢  2.12

FHBCIE) Bottom(Front)  7.09+1.06b  0.47

F# %) Bottom(Back)  0.09+0.09¢  3.16

8 F#BCIE) Upside(Front)  10.36:0.97a 0.30
#BCOR) Upside(Back) 0.73£0.48 ¢ 1.19

FFERCIE) Middle(Front)  7.09£1.06 b 0.48

(RO Middle(Back) — 0.36+0.24 ¢ 2.12

FHECGE) Bottom(Front) 491+1.17b  0.75

TR Bottom(Back)  0.09+0.09¢  3.16

10 #(IE) Upside(Front) 8.73+1.10a 0.40

¥ %) Upside(Back)
R CGED Middle(Front)
F#8 R Middle(Back)
NEECE) Bottom(Front)
B Bottom(Back)

T R P TECR T  B bR e 1R L £ Duncan [RGB S22 iR
B a=0.05 KT ZREE, /NG FRIOR.

Note: The deposition in the form are means + SD. The small letters

0.82+0.48c  1.86
4.82+0.69b 0.45
0.36+0.27¢c 242
4.73+1.03b  0.69
0.27£0.19¢  2.26

are significantly different among different treatments at o = 0.05 level

by Duncan’s new multiple range test.
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Table 3 Analysis of variance of droplet deposition in

effective spray area

KR EZWMUIEE FM oA Ak

Deposition on each Uniformity of droplet
= collection point distribution
Factor - o

. RFEME . ST e i
Sig . Sig L
Significance Significance

AT 0.018 * 0.354
Height

W3R Sig. FoR R F XA, AR 1 25 PEAKCE A SO
TEAKF o= 0.05, F = (R TR 3 0 il 45 SR A7 e 2 5, R rpee”
R F XL 25 R T0 B2 5 m .

Note: “*”represents significant effect at a = 0.05 ,“-” represents no

significant effect.
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