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Study on the appropriate spray volume of climbing plant on a trellis group by using
motorized knapsack power sprayer aimed to find the appropriate spray volume for
recommendation by testing with bitter cucumber and yard long bean as the representative
plants. Field studies were performed to compare the droplet density and deposition on plant
canopy and the potential exposure of spray operator sunder actual working conditions by
colorimetric method. The experiments were conducted at the farmer’s bitter cucumber and
yard long bean plantations in ThaMuang District, Kanchanaburi Province during February 2014 -
September 2015. The experiment was designed in RCB with 6 treatments and 4 replications.
The treatments were foliar spray by using spray lance adjusted with an adjustable cone type
nozzle connected to a motorized knapsack power sprayer at spray volume of 60, 80, 100, 120
L/rai compared with knapsack sprayer at spray volume of 120 L/rai and farmer’s practice at 140
L/rai on bitter cucumber and 150 L/rai on yard long bean experiments, respectively. The results
indicated that the appropriate spray volume of bitter cucumber was 120L/rai because spray
coverage and spray deposit achieved with this spray volume did not differ significantly from
farmer’s practice at 140 L/rai and reduced spray volume by more than 15% compared with
farmer’s practice. On yard long bean, the results indicated that the appropriate spray volume
was 100 L/rai because the results as referred above and practical in field operation. With this
spray volume, it could reduce spray volume by more than 30% compared with farmer’s
practice. For the spray deposit of KT dye residues on different body parts, no differences was

found in each treatments.
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9m51 150 an5/1s Tn15nAN9Y89a009a15a8 4.59 Ulunsu/nsuvesinndnaen WatUSauwiauiy

nssUTsHuaIMeATosguUlenasmenaIngns 120 dns/lY FallnsanAavesazessans 1.19 wnlunsu/

aa o

nSUYeIMn NUINtesnILasLANA19eE 9T TR NINEDA N UNTIUITNUANTAIBLATOIUANUAIT
AYNENTILUULTIRUUNEINENT 80 Bn3/ls NlinsanAsvetazentans 10.30 wilunsu/niuvesdmiin

ADN LA LIANANNIARANUNTIUATIU

v
o

druuuvesislgnalian nuINITTIISHUAIAILIATRILUANUANTAS YN UUUKTIFIULIEY

Y

v

NNINTILAZNTTNIDNUMIBLATogUleNaemnevas luTiauwand1mIsadAtunssuIsve N AN sivy
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13. AANUIN
Table 1 Means of droplet density (droplets cm™) on various positions of bitter cucumber on a trellis. Measurements were taken from bitter

cucumber leaf.

TopY Middle Bottom
Trt. Upwind Downwind Upwind Downwind Upwind Downwind
Upper Lower Upper Lower Upper Lower Upper Lower Upper Lower Upper Lower
1 200.0 50.5 bc 200.0 88.0 ab 1275 b 740 a 200.0 595 ab 174.0 145 ab  200.0 355 ap
2 200.0 110.0 ab 200.0 925 ab 2000 a 785 a 200.0 76.0 ab  200.0 88.0 a 200.0 63.0 ab
3 200.0 59.0 bc 200.0 840 ab 2000 a 855 a 200.0 80.5 ab 1685 215 ab  200.0 1135 a3
4 181.0 1840 a 200.0 590 ab 2000 a 285 pc  200.0 138.0 a 200.0 55 b 200.0 240 ab
5 200.0 16.0 ¢ 168.0 170 b 2000 a 180 ¢ 175.0 70 b 160.5 85 b 158.0 50 b
6 200.0 1358 ab 200.0 106.5 a 2000 a 475 p 200.0 1025 ab  186.5 785 ab  200.0 1125 a3
CV (%) 7.8 59.4 134 68.3 18.3 87.3 104 84.4 237 129.0 17.8 98.5

1/ Means within a column followed by the same letter or no letter are not significantly different at O< 0.05, according to Duncan’s tests.
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Table 2 Means of droplet density (droplets cm™) on various positions of bitter cucumber on a trellis. Measurements were taken from bitter

cucumber shoot.

Top” Middle Bottom
Trt. Upwind Downwind Upwind Upwind Downwind Upwind
Upper Lower Upper Lower Upper Lower Upper Lower Upper Lower Upper Lower
1 197.0 75.4 200.0 510 ab 157.5 380 ab 200.0 435 bc 1275 Db 63.5 175.0 17.3
2 190.0 79.1 200.0 65.5 ab 200.0 59.5 ab 200.0 96.5 abc 200.0 a 66.5 200.0 37.5
3 175.0 81.0 200.0 69.0 ab 200.0 970 a 200.0 51.0 bc 200.0 a 73.0 175.0 215
4 170.5 50.9 200.0 1175 a 200.0 255 ab 200.0 146.5 a 200.0 a 25.0 200.0 255
5 168.0 50.9 200.0 65 b 200.0 16.0 b 200.0 225 ¢ 200.0 a 19.5 170.0 19.0
6 175.0 91.4 175.0 93.0 ab 175.0 96.0 a 175.0 1154 ab 175.0 ab 40.2 186.5 53.5
V(%) 227 61.1 104 79.3 21.9 84.7 104 59.2 20.5 85.4 19.1 86.9

1/ Means within a column followed by the same letter or no letter are not significantly different at O< 0.05, according to Duncan’s tests.



Table 3 Means of droplet density (droplets cm™) on various positions of bitter cucumber on a trellis. Measurements were taken from bitter

cucumber fruit.

Upwind” Downwind
Trt.
Upper Lower Upper Lower
1 1545 ab 415 ab 73.0 117
2 1715 ab 825 ab 141.0 46.5
3 200.0 a 136.0 a 116.0 16.5
4 1745 ab 62.0 ab 200.0 43.5
5 106.5 b 85 b 119.5 15.5
6 199.0 a 785 ab 178.0 85.5
CV (%) 322 88.1 58.1 123.6

1/ Means within a column followed by the same letter or no letter are not significantly different at O< 0.05, according to Duncan’s tests.
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Table 4 Means of droplet density (droplets cm™) on various positions of yard long beans on a trellis. Measurements were taken from yard long

bean leaf.
Top” Middle Bottom
Trt. Upwind Downwind Upwind Upwind Downwind Upwind
Upper Lower Upper Lower Upper Lower Upper Lower Upper Lower Upper Lower
1 2075 a 1810 b 1895 ab 1645 a 1915 a 1815 a 1955 1965 a 1905 b 1520 a  200.0 1415 ab
2 2045 a 1550 b 1980 a 159.0 a 2000 a 1985 a 199.0 2040 a 2015 a 1780 a 1830 116.0 b
3 2000 a 173.0 b 1800 ab 1855 a 2000 a 191.0 a 2000 160.5 a 2000 a 1990 a  200.0 162.0 ab
4 2065 a 2670 a 2000 a 2100 a 2000 a 1735 a 2000 201.0 a 2000 a 2065 a @ 200.0 1825 ab
5 905 b 290 c¢ 1350 b 225 b 1255 b 175 b 1615 7.0 b 2000 a 135 b 200.0 175 ¢
6 2000 a 1930 b 2000 a 2000 a 2000 a 1720 a  200.0 2075 a 2000 a 1445 a 2000 1975 a
CV (%) 18.1 23.7 20.5 40.0 18.8 36.6 16.5 40.4 29 38.8 7.0 30.5

1/ Means within a column followed by the same letter or no letter are not significantly different at Ol< 0.05, according to Duncan’s tests.
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Table 5 Means of droplet density (droplets cm™) on various positions of yard long beans on a trellis. Measurements were taken from yard long

bean pod.
Top” Middle Bottom
Trt. Upwind Downwind Upwind Upwind Downwind Upwind
Upper Lower Upper Lower Upper Lower Upper Lower Upper Lower Upper Lower
1 181.5 1145 a 1585 1040 b 1685 a 1395 ab 1920 148.5 870 b 835 bc 156.0 76.0 bc
2 160.0 154.0 a 200.0 970 b 1720 a 820 bc 164.0 140.0 1435 ab 435 ¢ 172.0 73.0 bc
3 200.0 151.0 a 200.0 1325 ab 2000 a 1650 a 200.0 123.5 2005 a 131.0 ab 200.0 1775 a
4 200.0 1220 a 1880 89.0 bc 2000 a 1700 a 200.0 118.5 185.0 a 1635 a 179.5 131.0 ab
5 157.5 300 b 1575 350 ¢ 675 b 340 c 66.0 42.5 730 b 200 c 155.0 330 c
6 200.0 1115 a 184.0 1725 a 200.0 a 139.0 ab 200.0 161.5 200.0 a 91.5 bc 1735 121.0 ab
CV (%) 232 36.4 21.7 36.9 253 35.6 26.7 36.9 31.5 51.3 31.3 51.2
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1/ Means within a column followed by the same letter or no letter are not significantly different at O< 0.05, according to Duncan’s tests.

Table 6 Means of droplet density (droplets cm™) on various positions of yard long beans on a trellis. Measurements were taken from yard long

bean flower.

Top” Middle Bottom
Trt.
Upwind Downwind Upwind Downwind Upwind Downwind
1 2375 a 1525 a 2140 a 200.0 2085 a 193.0
2 2005 a 2230 a 200.0 a 199.5 2000 a 197.0
3 200.0 a 200.0 a 200.0 a 200.0 188.0 a 202.0
a4 200.0 a 200.0 a 200.0 a 200.0 200.0 a 200.0
5 755 b 855 b 84.0 b 160.0 795 b 202.0
6 200.0 a 200.0 a 200.0 a 200.0 200.0 a 200.0
CV (%) 20.6 24.4 17.8 16.8 21.2 4.4

1/ Means within a column followed by the same letter or no letter are not significantly different at O< 0.05, according to Duncan’s tests.
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Table 7 Means of spray deposit of KT dye (ng cm™) on various positions of bitter

cucumber on a trellis. Measurements were taken from bitter cucumber leaf.

Spray deposit of KT dye (ng cm?)*Y
Trt. Top Middle Bottom

Upwind Downwind Upwind Downwind  Upwind Downwind
1 1.08 d 136 ¢ 148 ¢ 142 ¢ 1.18 b 1.44  bcd
2 194 ¢ 1.18 ¢ 134 ¢ 1.10 ¢ 1.18 b 087 d
3 1.62 cd 133 ¢ 1.82 bc 151 ¢ 123 b 117 d
4 2.08 bc 1.79  bc 255 a 1.82 bc 204 a 1.98 abc
5 293 a 255 a 238 ab 271 a 1.74  a 282 a
6 287 ab 212 ab 233 ab 227 ab 1.88 a 2.08 ab

CV (%) 25.4 24.6 21.3 253 21.7 31.7

1/ Means within a column followed by the same letter or no letter are not significantly different

at O< 0.05, according to Duncan’s tests.

Table 8 Means of spray deposit of KT dye (ng ¢! weight of bitter cucumber shoot),
on various positions of bitter cucumber on a trellis. Measurements were taken from

bitter cucumber shoot.

Spray deposit of KT dye (ng g weight of the bitter cucumber shoot)”

Trt. Top Middle Bottom

Upwind Downwind Upwind Upwind Downwind Upwind
1 2093 b 2161 ab 20.77 b 14.06 ¢ 1953 b 1241 b
2 34.27 ab 1479 b 2363 b 11.65 ¢ 2586 ab 1247 b
3 1889 b 19.00 ab 27.06 b 2298 bc 2414 ab 1528 b
4 3543 ab  26.02 ab 2442 b 1894 bc 2624 ab 2427 ab
5 2769 ab  30.90 ab 3526 b 2931 b 30.15 ab  20.79 b
6 46.81 a 37.26 a 53.19 a 4783 a 40.60 a 3361 a

CV (%) aa4.7 44.8 30.1 34.1 41.5 40.7

1/ Means within a column followed by the same letter or no letter are not significantly different

at O« 0.05, according to Duncan’s tests.
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Table 9 Means of spray deposit of KT dye (ng g* weight of bitter cucumber fruit), on

various positions of bitter cucumber on a trellis. Measurements were taken from

bitter cucumber fruit.

Spray deposit of KT dye (ng ¢!

weight of the bitter cucumber

e fruit)”
Upwind Downwind
1 0.0013 b 0.0008 b
2 0.0008 b 0.0040 a
3 0.0035 a 0.0023 ab
4 0.0004 b 0.0008 b
5 0.0006 b 0.0009 b
6 0.0009 b 0.0010 b
CV (%) 104.2 96.9

1/ Means within a column followed by the same letter or no letter are not significantly different

at O< 0.05, according to Duncan’s tests.

Table 10 Means of spray deposit of KT dye (ng cm™) on various positions of yard long

beans on a trellis.

Spray deposit of KT dye (ng cm™)

v/

Trt.
Top Middle Bottom
Upwind Downwind  Upwind Upwind Downwind Upwind
1 0.22 ab 0.16 b 023 b 0.20 0.19 ab 0.21
2 0.09 c 0.18 b 024 b 0.24 017 b 0.36
3 0.18 abc 024 b 0.19 b 0.32 0.16 b 0.28
4 0.27 a 037 a 042 a 0.32 0.29 a 0.28
5 0.12 bc 0.13 b 0.18 b 0.23 017 b 0.20
6 0.21 ab 0.16 b 0.18 b 0.26 0.24 ab 0.19



33

CV (%)

359

36.4

31.4

64.5

34.3

45.2

1/ Means within a column followed by the same letter or no letter are not significantly different

at O< 0.05, according to Duncan’s tests.

Table 11 Means of spray deposit of KT dye (ng ¢ weight of yard long beans pod), on

various positions of the yard long beans on a trellis. Measurements were taken from

yard long beans pod.

Spray deposit of KT dye (ng g weight of the yard long bean pod),”

Trt.
Top Middle Bottom

Upwind  Downwind Upwind Upwind Downwind Upwind
1 2.37 1.46 259 ab 285 a 1.83 1.84 ab
2 2.67 1.89 278 ab 226 ab 4.62 1.89 ab
3 2.54 2.46 251 ab 207 ab 2.13 227 a
a4 1.37 2.39 3.16 ab 256 a 2.85 226 a
5 1.36 3.21 1.15 b 087 b 1.63 092 c
6 1.75 1.76 351 a 1.61 ab 2.82 154 b

CV (%) 38.9 83.4 48.0 45.2 86.9 18.7

1/ Means within a column followed by the same letter or no letter are not significantly different

at O« 0.05, according to Duncan’s tests.

Table 12 Means of spray deposit of KT dye (ng g™ weight of yard long beans flower),

on various positions of yard long beans on a trellis. Measurements were taken from

yard long bean flower.

Spray deposit of KT dye (ng g weight of the yard long bean flower)"

Trt.
Top Middle Bottom
Upwind Downwind Upwind Upwind Downwind Upwind
1 7.84 ab 786 a 8.19 a 537 a 971 b 536 b
2 1030 a 060 b 474 ab 623 a 1834 a 12.58 a
3 1.76 b 3.06 ab 1.66 b 1.14 b 4.67 bc 1.14 b
4 446 ab 084 b 088 b 0.86 b 1.29 ¢ 087 b
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5 119 b 086 b 418 ab 1.24 b 1.18 ¢ 1.20 b
6 459 ab 1.65 ab 274 ab 103 b 276 bc 115 b
CV (%) 85.6 168.5 100.9 94.6 70.6 84.4

1/ Means within a column followed by the same letter or no letter are not significantly different

at < 0.05, according to Duncan’s tests.
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Table 13 Mean of dye tracer (ng cm™) detected from cellulose patches on yard long

beans on different spray application techniques

Mean of dye tracer (ng cm™) detected from cellulose patches

on different spray application techniques”

Trt. 17 2 3 4 5 6 7 8
1 0.0075 0.0032 a 0.0154 0.0050 0.0025 a  0.0015 0.0014 0.0029
2 0.0031 0.0012 a  0.0025 0.0025 0.0025 a  0.0023 0.0016 0.0031
3 0.0389 0.0034 a  0.0025 0.0103 0.0017 a  0.0032 0.0127 0.0030
4 0.0189 0.0084 ab 0.0742 0.0109 0.0038 a  0.0110 0.0037 0.0100
5 0.0045 0.0148 b  0.0084 0.0056 0.0069 ab 0.0085 0.0037 0.0130
6 0.0102 0.0099 ab 0.0167 0.0061 0.0115 b  0.0070 0.0049 0.0047
CV (%) 153.7 95.0 216.8 142.6 86.5 166.6 152.1 115.9
Mean of dye tracer (ng cm™) detected from cellulose patches
on different spray application techniques
Trt. 9 10 11 12 13 14 15
1 0.0018 a 0.0010 a 0.0022 0.0011 0.0026 ab 0.0063 a 0.0008 a
2 0.0057 a 0.0033 a 0.0047 0.0016 0.0018 a 0.0076 a 0.0114 b
3 0.0109 ab 0.0106 ab 0.0023 0.0071 0.0008 a 0.0245 b 0.0050 ab
4 0.0210 b 0.0274 b  0.0049 0.0066 0.0098 ab 0.0112 a 0.0054 ab
5 0.0050 a 0.0032 a 0.0234 0.0095 0.0123 b  0.0060 a 0.0045 ab
6 0.0112 ab 0.0073 a 0.0146 0.0097 0.0046 ab 0.0062 a 0.0061 ab
CV (%) 91.0 131.1 179.0 129.3 115.5 80.8 94.6

1/ Means within a column followed by the same letter or no letter are not significantly different

at O« 0.05, according to Duncan’s tests.

2/

1 = Shin Right 2 = Shin left

3 = Thigh Right 4 = Thigh left
5 = Belly Right 6 = Belly left
7 = Chest Right 8 = Chest left

9 = Upper Arm Right 10 = Upper Arm left
11 = Hand Right 12 = Hand left

13 = Face 14 = Forehead

15 = Back
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Figure 2. Sampling positions upwind and downwind from bitter cucumber

Top

Middle

Bottom

leaf shoot fruit

Figure 4. Sampling positions from yard long beans (leaf, shoot, fruit)



Figure 5. Patches’ positions in the tests

1 = Shin Right 2 = Shin left

3 = Thigh Right 4 = Thigh left

5 = Belly Right 6 = Belly left

7 = Chest Right 8 = Chest left

9 = Upper Arm Right 10 = Upper Arm left
11 = Hand Right 12 = Hand left

13 = Face 14 = Forehead

15 = Back
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