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Study of Water Volume Standard for Pesticide Application
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Abstract In this study, the optimum water volume of pesticide in apple orchard is estimated with real
sprayed area calculated with LWA (Leaf Wall Area) model and proper pesticide water volume of Speed
Sprayer. Height of canopy showed no temporal difference in Fuji and Hongro varieties. In July, the middle of
growth, canopy height/width were investigated as 3.45/2.44 m in high density planting system and 3.13/3.68
m in conventional planting system. Statistics showed higher canopy height in high density planting and
longer canopy width in conventional planting. Difference of row/planting distance in rows were 3.94/1.90 m
in high density planting and 3.59/2.75 m in conventional planting. Results showed farther row distance in
high density planting and farther planting distance in conventional planting. LWA was calculated as 1296.80 -
2432.10 m*/10a with its canopy and orchard parameters. Water-sensitive paper coverage were 78.06 with little
water volume (230 L/10a), 91.14 with usual water volume (336 L/10a) and 95.91 with large water volume
(560 L/10a). Usual and large water volume showed no significant difference and little water volume is
considered to have economical advantage. Proper spraying water volume is calculated 138.4-296.4 L/10a with
investigated LWA.
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Canopy Height

Fig. 1. Diagram of canopy parameter used in this experiment.
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Table 1. Sprayer and spray volumes used at the study
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Table 2. Monthly changes of canopy properties to ‘Fuji’ and ‘Hongro’ varieties of apple tree

Varieties Date (Month) Canopy height (m, mean + SD) Canopy width (m, mean = SD )
5 332+0.17 2.71+0.23
. 7 3.40+£0.36 2.84+£0.26
Fuji
8 3254032 2.73£0.26
p-value® 0.567 0.489
5 4.12+0.23 a” 2.46+£0.37
7 3.50+£023b 2.72+£0.34
Hongro
8 3.57£0400b 2.53+0.40
p-value <0.001 0.273

Ip-value of One-way ANOVA test.

»The means in the same column followed by the same letters were not significantly different, according to Turkey’s HSD test (p<0.05).
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U E S4ste] Ad, F5E AjolE A 24 s
Fo| B ynrt A7 F4] F52 34540.53m B
2441046 m, T2E 3274£049m 2 254039 mE
ERO, ttest A Feoldo] §lof FF1He o7t FE
o 3 540 9FE AR de eE E4HH
(Table 3).

Table 3. Canopy properties of apple tree according to different
varieties in Jangsu region

Varieties (i?nn?epgnhielgg) (ﬁ?ﬁ%ﬁlgﬁg)
Fuji 3.45+0.53 244 +0.46
Hongro 3.27+0.49 2.54£0.39
9 -1.268 -1.212
p-value 0.207 0.228
Total 3.52+0.51 2.50+£0.42

9t value of independent sample t-test.

Table 4. Canopy properties of ‘Fuji’ apple tree in different
planting systems

Planting system (ﬁ??ﬁepgnhfgg) (Iﬁ?rrfsaynvrgtlg)
High density 3.45+0.53 2.44+0.46
Conventional 3.13£0.55 3.68+1.12

9 -2.913 7.568
p-value <0.01 <0.001
Total 3.39+0.55 2.89+0.92

9t value of independent sample t-test.
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w2} Albe] AAl 3% =0l Kwon et al. (2017)2] A

B2 A3 M 22 232 ekl 77191 4.0-4.5 mE
Oe B2 A8 & 4 A9k A4 A9L 1990d M26 2
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£ o] R O (Heo, 2012) ¥l Atz Au) = A)7]
7b ol Al-e] R HwA Ao, EH AR
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Fig. 2. Leaf coverage variation of ‘Fuji’ and ‘Hongro’ apple tree according to growth duration.
“Different letters shows significant differences its variety (Tukey’s HSD test, p=0.05).
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Table S. Row and planting distance of apple orchard in
different planting systems

Planting distance

Planting system  Row distance (m)

(m)
High density 3.94+0.41 1.90 £0.21
Conventional 3.59+0.72 2.75+0.72
= -3.491 8.985
p-value <0.001 <0.001
Total 3.81+£0.57 221£0.62

9t value of independent sample t-test.
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Frold oz 79 tK(Table 5). Kwon et al. (2017) A&EZA}
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FE 5T L] AU AAHA S grshs Wo R
Z%) =]+=H| (Rural Development Administration, 2013) 4|7
HFFL 3.0E7H) x LOAIA) -3.5x 1.5me] 422 2
“J¥Ith(Extension Service Bureau RDA, 2012).

e}

LWA(Leaf Wall Area)Q| A&

LWA (Leaf Wall Area)y= 248 +3% Eo|5 Fefst A
o7 o Axe] g HE £ EolE YR

(EPPO, 2012; Weisser and Koch, 2002). Fig. 3ol|A] H=
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Fig. 3. Pictograph to explain the relationship between LWA and
ground area in apple orchard.

Equation 1. LWA = 2x Canopy height (m) ..\ 1nd Area (m?)
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Table 6. LWA(Leaf Wall Area) in different combination of canopy height and row distance

Planting system Combination Canopy height (m) Row distance (m) LWA? (per 1,000 m?)
_ , Min/Max" 2.92 435 1342.53
High density .
Max/Min 3.98 3.53 2254.96
) Min/Max 2.58 431 1197.22
Conventional .
Max/Min 3.68 2.87 2564.46
Min/Max 2.84 438 1296.80
Total .
Max/Min 3.94 3.24 2432.10

LWA (Leaf Wall Area) / 1,000 m* = [2 x (Canopy height (m) / Row spacing (m))] x 1,000 m?>.
®Min = [Min canopy height (Avg. — S.D)] - [Max row distance (Avg. + S.D)]; Max = [Max canopy height (Avg. + S.D)] — [Min row

distance (Avg. — S.D)]
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Table 7. Comparison of the coverage of application area by water volumes and adhesive positions of water-sensitive paper on the leaf

surface
.. Coverage (% of area)
Water volumes (L/10a) Positions
Front” Back Total
Top 552b% 68.86 b
Little Middle 7540 a 95.88 a 18.06 b
(230 Bottom 86.82a 86.22a '
p° <0.001 <0.001
Top 77.77b 93.42
Usual Middle 89.22 ab 97.27 9114 a
(336) Bottom 92.13a 97.55
p <0.05 N.S9
Top 83.25b 98.32
Large Middle 9747 a 98.47 95.91 a
(560) Bottom 98.10 a 99.46
p <0.001 N.S
Total p <0.001

9 One side of a leaf.
® p-value of One-way ANOVA test.

9 The means in the same column followed by the same letters were not significantly different, according to Turkey’s HSD test (p<0.05).

9N.S = not significant at One-way ANOVA test.
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Table 8. Range of water volume in different LWA

LWA calculating condition (per %,\())\E)AO ) (3(1)32 )
Experimental site” 1990.0 230.0
Min.” 1197.2 1384
Max 2564.5 296.4

 Canopy height and row distance = 3.98 m, 4.0 m.
® Min. and Max. = LWA Minimum and maximum condition in the
Table 6
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Table 9. Derivation of LWA and water volume from various canopy and row distance

Row distance LWA (rrg/ 102) Canopy height (m)

M Watervolume? Li0e) 20 25 3.0 3.5 40 45 5.0

3.0 LWA 1,333.3 1,666.7 2,000.0 2,333.3 2,666.7 3,000.0 3,333.3
Water volume 154.1 192.6 231.2 269.7 308.2 346.7 385.3
LWA 1,142.9 1,428.6 1,714.3 2,000.0 2,285.7 2,571.4 2,857.1

33 Water volume 132.1 165.1 198.1 231.2 264.2 297.2 330.2

40 LWA 1,000.0 1,250.0 1,500.0 1,750.0 2,000.0 2,250.0 2,500.0
Water volume 115.6 144.5 173.4 202.3 231.2 260.1 288.9

45 LWA 888.9 LI11.1 1,333.3 1,555.6 1,777.8 2,000.0 2,2222
Water volume 102.7 128.4 154.1 179.8 205.5 231.2 256.8
LWA 800.0 1,000.0 1,200.0 1,400.0 1,600.0 1,800.0 2,000.0

>0 Water volume 92.5 115.6 138.7 161.8 184.9 208.0 231.2

9 Water volume = (Derivation LWA / LWA of experimental site) x 230 L/10a
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