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Abstract To derive efficient control methods for domestic apple cultivation, this study analyzed the spray patterns of
radial and tower-type air-blast sprayers at different spray volumes (5,000 L/ha, 3,000 L/ha, 1,800 L/ha) in high-density
apple orchards (3.7%2 m, 3.6x1 m). The radial sprayer achieved a high coverage rate of approximately 97% at 5,000 L/ha
but showed significant declines at lower volumes. This decline was especially observed in upper canopy sections where
coverage dropped to around 50% at 3,000 L/ha and 30% at 1,800 L/ha. However, replacing the nozzle on the radial sprayer
improved coverage, maintaining around 90% at 5,000 L/ha. This significantly enhanced coverage in the middle and upper
sections at 3,000 L/ha and 1,800 L/ha. The tower sprayer maintained more consistent coverage rates across all canopy
heights of around 90% at 5,000 L/ha and above 80% at 3,000 L/ha. Higher and more uniform coverage resulted from
decreased planting distances (3.6x1 m), with the tower sprayer achieving over 80% coverage even at 1,800 L/ha. These
study findings suggest that tower sprayers provide more stable and efficient coverage, especially in orchards with decreased
planting distances, and highlight the importance of nozzle selection in optimizing spray efficiency.

Keywords: nozzle deposits, coverage, drift, water sensitive paper, water volume

M E o2 Akksto] 1 i) AA| AL oFgkS AlAFSI= Tree Row
Volume (TRV)® 92 A A| 5}, ]—r /\h]rXHHHXﬂ A7t Sl

ARt A FOF AbaEk Zhaof gt B R AL A& er  ELEnpo] Jg oA Wol AQEE WA AFAL oFgF ALhEA
A71= L Qlet. 5] WAl Al AU FoF ARG o2 HAsks 2EntUA Y g 48 dHA O R AAFSH= Leaf Wall Area
HAR(drift) S S 0 A SAE YA weke] Yolog  (LWA)RDS AAIEHE tHKoch, 2007). o] @3t A1ELS 1Y

A e 7| oh, i) S71 AR A e Yol Wl AE oFFY AR woFY] SR E Fol=t B 7oE

Ao & 4|4 )thNuyttens, 2007; Keen, 2010). 3 &jollA=  3F%lom, 53] 2 599 43 5 shubel F B S-lo 2

oj23t Fof ARES] EAIEE LR E Astel WAl FFE 1A Q.
=E30 5 A UE ad o2 Lt ad A A et 1996 M9 A3l T dah EA A A A7
Hoto]l igh $E AJ2sH I (Potts, 1946), 53] 19804 of  EFETA|(Yoon, 2001), $-2lutel Ak el 71E 742
YA EAA = F(Barritt, 1992), 7]E2] YALY WAZ12 w3 Auol A Hofut EZF 4.0-45 m, F7F 1.5-3.5 m, 3L 3.5-
& 2E S MR B E WAIE Aldok it (Fox, 2008). 4.0 mO] HlE2) Fhelo] 8 FEj R ARjulzlst itk (Kwon et al,
3} Sutton and Unrath (1984)& LAA Al W3 Hrow)S  2017). | 571-1,250 F/had] & AuiFES 223l o
(Yoon et al., 2004), 27 HAH Aoz H7lk = glor, E3]
*Corresponding author 2,800-3,300 F+has 7|02 A4 alf 2] o] DA AR ul A A 2
E-mail: sh@knu.ac.kr FrAFlI A tH(Kwon et al., 2017). o] 23t AjuiA| A 55 w2k}



https://crossmark.crossref.org/dialog/?doi=10.7585/kjps.2024.28.3.215&domain=https://kspsjournal.or.kr/&uri_scheme=http:&cm_version=v1.5

216 HEE - Aot - 258 RENY - B
Table 1. Technical characteristics of the sprayers tested
Sprayer type Tower Axial Axial”
Year type 2021 2011 2011
Tank capacity (L) 1,100 1,000 1,000
Fan type Tangential Axial Axial
Fan diameter (Q) 800 810 810
Nozzle type TeeJet TXASO red 912,015 Albuz AT(;'fzdé‘;fznge’ blue
N* of nozzles 16 26 28
Max height (mm) 1,940 1,385 1,385
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Fig. 2 Wind speed(m/s) and humidity(%) condtions when tested in each orchard(A:3.7x2 m; B: 3.6x1 m)
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Fig. 3 The Canopy of a tree in each orchard(A:3.7x2 m; B: 3.6 x 1 m).
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Table 2. Formula for calculating spray volume and driving speed by spray volume

Sprayer type Tower Axial Axial”
Spray per nozzle (L/min) 2.88 2.20 2.35
Fan speed (RPM) 1,200 1,500 1,500
Pressure (MPa) 1.0 2.0 2.0
5,000 L/ha 1.5 km/h 2.0 km/h 2.0 km/h
3,000 L/ha 2.5 km/h 4.0 km/h 3.0 km/h
1,800 L/ha 4.2 km/h 5.0 km/h 4.5 km/h

“ Replacing the nozzle
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Table 3. Coverage of Water Sensitive Paper(WSP) to type of sprayer
" Different letters within columns indicate significant difference based on one-way ANOVA and Tukey’s HSD test (P < 0.05)

Sprayer type Water Volume(L/ha) Height(m) Location Average(%) = SD”
Front 95.6+44 a
3.5~43
Back 95.8t4.2a
Front 98.3+1.7a
5,000 1.5~3.5
Back 96.6+3.4 a
Front 99.9+0.1a
~1.5
Back 98.8t1.2a
Front 54.5+43 ¢
3.5~43
Back 458+5.1¢
Front 78.8+4.7b
Axial 3,000 1.5~3.5
Back 733£3.6b
Front 98.5+1.8a
~1.5
Back 923+2.7a
Front 44.1+£23¢
3.5~43
Back 29.6+1.2d
Front 72.5+3.8b
1,800 1.5~3.5
Back 71.6+3.6 b
Front 90.6+5.8 ab
~1.5
Back 89.6+2.3 ab
Front 94.6+3.1a
3.5~43
Back 948429 a
Front 84.3+3.6b
5,000 1.5~3.5
Back 92.5+£2.7a
Front 97.0+2.1a
~1.5
Back 88.3+2.5ab
Front 89.8+2.8 ab
3.5~43
Back 83.0+£3.1b
Front 88.8+29b
Tower 3,000 1.5~3.5
Back 85.5+1.6b
Front 96.5+1.1a
~1.5
Back 80.6+54 ¢
Front 723+1.7¢
3.5~43
Back 69.6+2.7 ¢
Front 86.1+4.1 ab
1,800 1.5~3.5
Back 77.0£2.8b
Front 82.5+2.6 bc
~1.5
Back 70.1+£3.1¢
Front 92.8+53a
3.5~43
Back 93.0+2.1a
Front 96.1+14a
Axial” 5,000 1.5~3.5
Back 96.4+2.1a
Front 99.9+0.1a
~1.5

Back 98.8+0.3a
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Front 69.8+0.9 ¢
35~43
Back 59.6+4.1¢
Front 73.8+3.7¢
3,000 1.5~3.5
Back 71.1£2.7 ¢
Front 941423 a
~1.5
Back 89.3+2.9ab
Axial”
Front 445+1.1d
35~43
Back 40.5+1.8d
Front 75.0+2.8 ¢
1,800 1.5~3.5
Back 77.1£34¢
Front 86.6+4.7b
~1.5
Back 84.3+2.9 be

¥ Replacing the nozzle
" Standard deviation
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Fig. 4 Method of attachment of water sensitive paper.
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Table 4. Coverage of WSP by tower type sprayer in 3.6x 1 m
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" Different letters within columns indicate significant difference based on one-way ANOVA and Tukey’s HSD test (P< 0.05)

Water Volume(L/ha) Height(m) Location Average(%) = SD”
Front 95.6+£2.1a
3.5~44
Back 86.7+£3.4 ab
Front 983+1.8a
1,800 1.5~3.5
Back 86.8+3.7 ab
s Front 99.9+0.1a
' Back 90.1+29a

¥ Standard deviation
MDA (ng)* 21 23] (mL) 5] 442
7171 T4 (L)< A& A (g)

Equation 1. Spray volume(L/ha) =
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acteristics of the sprayerat 1,800 L/ha (A: axial; B: replacement nozzle
axial; C: tower).
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