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Abstract

Study on appropriate spray volume by using the motorized knapsack power sprayer on
different stages of corn. The aim of this work was to evaluate the spray volume in relation to
the droplet densities and spray deposition in corn canopy during the use of motorized knapsack
power sprayer and knapsack sprayer at different spray volumes. The studies were conducted at
the farmer’s corn plantation in Kanchanaburi and Lop Buri province during February 2014 -
August 2015. Field trials were studies on two stage of corn, viz., <4 weeks and >4 weeks after
planting. The experiment of <4 weeks after planting was designed in RCB with 5 treatments and
4 replications. Three spray volumes of motorized knapsack power sprayer, viz., 40, 50 and 60
L/Rai were compared with a conventional recommended treatment (knapsack sprayer at
40L/Rai) and farmer practice. For the experiment of >4 weeks after planting was designed in RCB
with 5 treatments and 4 replications. Three spray volumes of motorized knapsack power
sprayer, viz.,, 80, 90 and 100 L/Rai were comparison with a conventional recommended
treatment (knapsack sprayer at 80L/Rai) and farmer practice. The results indicated that the
appropriate spray volume by using the motorized knapsack power sprayer on <4 weeks and =24
weeks after planting were 40 and 80L/Rai, respectively. These both had the highest droplet
density and spray deposit of KT dye and were significantly greater than a conventional
recommended treatment (knapsack sprayer). In addition, it was not significantly difference from
farmer practice. For the spray deposit of KT dye residues on different body parts, no differences
were found in every treatments. However, the results showed the highest spray deposit of KT

dye was found on lower body part of applicator’s body.

Keywords : Corn, application rate, insecticide application techniques
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Tudruwesdrduinlnanuin nssudsnudeniessusnuansasnonduuuldusssuiludns
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o
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[%
o LY 1

gyN1emraIuUUlTLSIAuLN 9nsInsNL 120 das/ls TUSuian1sanAsBsaYeReEnswiniY 2.02 £ 1.19,
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an3/13 wuUiinunsanvesazossansiesiign witdu 0.001 uilund/maseufiuns sosasnldun
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3.2 szazdniinwaeny 4 dUani Al (Table 7)
1NNINARBINIUTUIUNITANVBIALDBIANTUURIFWUAT WUIINITANVDIALBDIETUUNNEIU
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in3psuRiuansar v uUlds s Aisasnisriu 80 uaz 90 ans/ls WUUSHIAINSANYBIELRBT
astiesiian Wity 0.010 waz 0.023 Wilundu/mMawudiuns mudIFU Fafosniuazunndisediel
tfodfynsadifidunsniSwufeoiniemiumsuuugulenazmends Snsinnswu 80 ans/ls waznsnis
WusBLAS eI UR AN saE I endUUldLs s uRens 100 Ans/ls AnuUsunaInIsANYeAYoedENS
WU 0.075 waz 0.106 WIlUATL/AIFITURWAT MUAIFU FesasfenssuIEnIsHuIeLNEAINTT
Sn51n151Y 120 Ans/l9 InuUSuIanITInYesareesaIsyindy 0.036 WlunSu/MIINTURLAT d9u
U%L’Jméfum%’wwuﬂ%mmmimﬂﬁuaqazaaaaﬁlﬂ?{ﬂaeﬁw’m 0.010 -0.028 WIUNSW/MITINTURLAT B9
laifianuuananeeainsyninenssuid

Uinumivesnurwuyiinanimnuesazessansiadsegszning 0.011 - 0.050 wilun3u/
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NUMYLAT DI UANUANTAL NN IUUTTLTIAUTINENTINTSNY 80, 90 wag 100 ans/ls nuUSuaunis



ANUBIALEBIANS WU 0.011, 0.015 way 0.016 UNTUASL/ATINIURLAT AUEITU Fetiosnitnay
uansnsegaiidedifameadftunssiSiusmeriomiuasuuugulonasnovds Sasnisviu 80 Ans/
15 finuUSuaun1sANUeaze0sas Wity 0.050 ulundu/ms1aauRiuns sesasnfonssuisnisny
YoINWATNINSNSIMIAY 120 Fn3/13 BelsifimnuunnsransaditunssuiBiuseiriomivansuuugy
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5291919 0.010 - 0.036 wlundu/msseuiiuns delifinuuananmiadfszninenssuia
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wufiwns SlifiauuanaimiEBRsendenssnds dmuUInaLILEIENUUSINN1IANT8Iaze8Y
a5198u0g5e1I19 0.014 — 0.116 wilundu/maaeuims WewSsusuUsinumsmnuesazesdans
Uinnuuinevesiuny nsninuieTessuiuasaznendautlfussiuindisamaiu 8o
8n3/13 waznssuIBnsvivveanumsnsASRTIMIIYL 120 Brs/l3 wuuSinumIanvesazossasiosdian
Wity 0.014 ulunfu/msaeufiuns fadosnituazuandsegned ToddynieadftunssuiSuudie
\n3espusnuansaynendauulduseiuthisnsinisiu 100 dns/ls AinuUsunanisnnvesaressans
WU 0.116 wlundu/msrasufiuns sesasunliunnssuisnusmensossuinuasasniendauuld
wsauthisnsnisu 90 Ans/ls wagnsauisrufeiedosmiuasuuugulonasmends Snsn1wy 80
an3/ls FinuuSinanisanvesazesdans WAy 0.049 way 0.032 ulun3u/msauRuns auasu &
Tyifrnuunnanmieedafunssuisnuseedessusnuasasmendwuuldusssui fisnsiniswy 100
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LaEnsIIBNURIBIAS Ui Saz I end Ul Asas sy 80 Ans/ls wuuSinannsan
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Sodfymneadafunssdtnumeniossusnuasasmenduuulfuseduiiidasinswy 90 dns/ls 7
WUUSHIUNITANTBIALDDIANT WNAU 0.096 UNTUASH/AITIUTURLUAT 99891 lALANTTUIDN UMY
in3espusnuansaynendauuldusiuhisnsinsiu 100 05/l AinuUsuianisnnvesaessdns
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U 2558 ailumnasasiunlasdnlnaaninli(szazuan 0.30 x 0.80 Lun3)
NIMAABeT 1 MIIARMUMLILLIYYEIATERNENS
1.1 ArunuLtuvesazeasa1suuludlnaegbiiu 4 dUai (Table 8)
ynnTsuisAdnsuasfeinTessuinuasarmenduuulfussiuihdulidegi 5.92 « 0.37
fl4 6.93 + 0.58 Faoglusziuan mnmuidisuiuayesaTeEUsEINM 50 - 60 ATEBIANT/MTN
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o v a [y

lduseiuiinndnsfinuinnituazuandaegneitedAyneadadunssudsiuTouiisunnuaie 1ased

o
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viuansuvugulonasmionds snsinsviu 40 ans/ls Aiszfuaumuiuturesazossansiadewiiiy
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dmsunisinneianuastauslunisunsnszaevesazeasasvudululnefansanainal Cv
TneBern CV famnaydeuanitennuasinansvotazeasasinnuusuiis nunssudsnumeesoseus
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40 an3/ls uaznsTUITVOLNUASNITINUMBIAS eI UR U saEIendswuUld LI Sasannswy 70
ans/13 Tnedlan CV winiu 5.65, 6.32, 8.19 waz 8.30 LWasiudnuaisu

Tunismnumuuiuvesaressasuuludninaduasinnisinazessaisanduuuluas sl
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v 1 Qddl 1 4 dll 6 1 U £ 74 U
fuuuly (Table 9) HANISNAABINUINNITUIDNNUMIULAT B UAN LA TEL WA MU UTTLTIAU
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60 an3/13 f15EAUAMUNUILLLYDIAZDDIESIRAEINAU 5.35 + 1.11, 5.15 + 0.35 uag 4.21 + 0.39

& 1 [

MINARY BaNNITUITNMUMEIAT s uANuaTaznevamuuldusiuYl Iseduaunuiniuyes

v o w aa v

AYRIANTRAYUINNILALLINA1DE NN F AN INEDANUNTSUITHUT U UNNUAIELATDINUATHUY

o

[y I
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Table 1. Means (+SD) and coefficient of variation (CV %) of the droplet density (density level) on leaf position of corn at 21 days after planting.

Average density level

Spray equipment Application rate
leaf CV %
1. Motorized knapsack power sprayer 40 5.58 + 0.38 bc? 6.87
2. Motorized knapsack power sprayer 50 6.02 + 0.52 ab 8.61
3. Motorized knapsack power sprayer 60 6.37 + 0.42 ab 6.54
4. Knapsack sprayer 40 515+ 0.44 c 8.51
5. Motorized knapsack power sprayer  Farmer practice (70) 6.62 + 0.59 a 8.98
CV (%) 791

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



Table 2. Means (+SD) droplet density (density level) and ratio between deposition on the upper side and underside on leaf position of corn at 21

days after planting.

Average density level

Ratio
Spray equipment Application rate leaf underside/upper
side (%)
Upper side Underside
1. Motorized knapsack power sprayer 40 6.01 + 0.47 c¥ 516 £ 0.70 a 85.74
2. Motorized knapsack power sprayer 50 7.27 £ 0.68 b 476 +0.39 a 65.44
3. Motorized knapsack power sprayer 60 8.43 + 0.56 a 432 +0.29 a 51.30
4. Knapsack sprayer 40 7.95 +0.69 ab 235+041b 29.53
5. Motorized knapsack power sprayer Farmer practice (70) 8.29 +0.35 a 495+ 107 a 59.67
CV (%) 7.25 13.29

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



Table 3. Means (+SD) droplet density on stem and ear (density level) of corn at 42 days after planting.

Average density level

Spray equipment Application rate Stem position CV % Ear position CV %
1. Motorized knapsack power sprayer 80 7.33 +0.81 b* 11.08 717 +£049b 6.82
2. Motorized knapsack power sprayer 90 8.11 +0.49 ab 6.05 7.79 £ 0.40 ab 5.16
3. Motorized knapsack power sprayer 100 8.65+0.01 a 0.05 853+ 031 a 3.61
4. Knapsack sprayer 80 796 + 1.16 ab 14.61 772+ 1.15ab 14.92
5 Motorized knapsack power sprayer Farmer practice (120) 851+ 051 ab 5.95 851 +051a 6.04
CV (%) 7.34 7.21

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



Table 4. Means (+SD) of spray deposit of KT dye, coefficient of variation (CV %) and the ratio between deposition on leaf of corn at 21 days after
planting.

Spray deposit of KT dye

Spray equipment Application rate Leaf position
V%
(ng cm™ of corn )

1. Motorized knapsack power sprayer 40 0.77 + 0.72 a¥ 93.30
2. Motorized knapsack power sprayer 50 0.56 + 0.46 ab 82.40
3. Motorized knapsack power sprayer 60 0.36 + 0.15 ab 42.22
4. Knapsack sprayer 40 0.14 £ 0.06 b 46.39
5. Motorized knapsack power sprayer  Farmer practice (70) 0.19 + 0.13 ab 67.03

CV (%) 75.46

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



Table 5. Means (£SD) of spray deposit of KT dye, coefficient of variation (CV %) and the between deposition on stem and ear of corn at 42 days after planting.

Spray equipment

Spray deposit of KT dye

Application rate Stem position Ear position

(ng ¢! weight of corn) v (ng ¢! weight of corn) v
1. Motorized knapsack power sprayer 80 1.73 + 0.54 a¥ 31.45 2.15 £ 0.62 28.84
2. Motorized knapsack power sprayer 90 1.71+£ 080 a 46.94 1.67 + 0.68 40.44
3. Motorized knapsack power sprayer 100 1.37 £ 0.67 ab 48.62 2.02 +1.19 58.90
4. Knapsack sprayer 80 051 +049b 95.90 0.63 + 0.60 94.91
5 Motorized knapsack power sprayer Farmer practice (120) 0.64 +£0.40 b 62.82 141+ 1.64 116.10

CV (%) 48.69 59.87

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



Table 6. Average of dye tracer (ng cm™) detected from cellulose patches on different spray application rates within the corn canopy at 21 days

after planting.

Dye tracer detected from cellulose patches (ng cm™)

Treatment Lower leg Thigh Stomach Chest Forearm Hand
Face  Forehead Back
Right Left Right Left Right Left Right Left Right Left Right Left

1 0.012 0.022 0.023 0.005 0.001 0.003 0.003 0.002 0.006 0.002 a¥ 0.005 0.007 b 0.006 0.009 0.002 a

2 0.030 0.014 0.012 0.007 0.001 0.002 0.002 0.001 0.002 0.001 a 0.002 0.003 ab 0.002 0.002 0.005 a

3 0.007 0.015 0.015 0.004 0.002 0.004 0.002 0.004 0.005 0.016 b 0.009 0.003 ab 0.005 0.006 0.013 b

4 0.006 0.007 0.015 0.004 0.002 0.003 0.004 0.001 0.002 0.001 a 0.001 0.001 a 0.002 0.001 0.002 a

5 0.004 0.008 0.010 0.009 0.002 0.001 0.001 0.003 0.001 0.002 a 0.002 0.002 a 0.002 0.003 0.001 a
Mean 0.012 0.013 0.015 0.006 0.002 0.003 0.002 0.002 0.003 0.005 0.004 0.003 0.003 0.004 0.005

v (%) 1057 14332 98.12 94.89 59.55 69.88 91.86 73.67 91.97 7644 9514  79.12 gs.21 11965 69.57

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



Table 7. Average of dye tracer (ng cm™) detected from cellulose patches on different spray application rates within the corn canopy at 42 days

after planting.

Dye tracer detected from cellulose patches (ng cm™)

Treatment Lower leg Thigh Stomach Chest Forearm Hand
Face  Forehead Back
Right Left Right Left Right Left Right Left Right Left Right Left

1 0.014 a¥ 0.019 0.010 a 0.010 0.011 a 0.010 0.007 0.013 0.023 0.014 a 0.019 0.007 0.009 0.033 a 0.046

2 0.056 ab 0.014 0.023 a 0.021 0.015 a 0.013 0.052 0.013 0.052 0.049 ab 0.011 0.028 0.013 0.096 b 0.022

3 0.077 b 0.036 0.106 ¢ 0.028 0.016 a 0.010 0.017 0.041 0.093 0.116 b 0.021 0.031 0.046 0.047 ab 0.025

4 0.043 ab 0.044 0.075 bc 0.028 0.050 b 0.031 0.022 0.019 0.050 0.032 ab 0.063 0.042 0.019 0.026 a 0.025

5 0.019 a 0.059 0.036 ab 0.023 0.029 ab 0.036 0.016 0.054 0.023 0.014 a 0.092 0.045 0.055 0.027 a 0.020
mean 0.042 0.034 0.050 0.022 0.024 0.020 0.023 0.028 0.048 0.045 0.041 0.030 0.028 0.046 0.028

CV (%) 69.01 87.08 49.69 91.83 66.94 97.82 87.84 86.77 81.49 85.43 11591 111.43 94.32 65.28 64.52

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



Table 8. Means (+SD) and coefficient of variation (CV %) of the droplet density (density level) on leaf position of corn at 21 days after planting.

Average density level

Spray equipment Application rate
Leaf CV %

1. Motorized knapsack power sprayer 40 6.05 + 0.50 b¥ 8.19
2. Motorized knapsack power sprayer 50 592 +0.37 ab 6.32
3. Motorized knapsack power sprayer 60 6.07 £0.27 b 4.47
4. Knapsack sprayer 40 535+ 0.30 c 5.65
5. Motorized knapsack power sprayer  Farmer practice (70) 6.93 + 0.58 a 8.30
CV (%) 6.66

¥ 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



Table 9. Means (+SD) droplet density (deposition level) and ratio between deposition on the upper side and underside on leaf position of corn at

21 days after planting.

Average density level

Ratio
Spray equipment Application rate Leaf underside/upper
side (%)
Upper side Underside
1. Motorized knapsack power sprayer 40 651+053b¥  559+083a 86.12
2. Motorized knapsack power sprayer 50 6.69£064b  515+035ab 85.71
3. Motorized knapsack power sprayer 60 793+048a 421+039b 52.63
4. Knapsack sprayer 40 8.14 £ 0.23 a 255+049 c 23.53
5. Motorized knapsack power sprayer  Farmer practice (70) ~ 8.51 £0.09 a 535+111a 76.85
CV (%) 5.24 13.88

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



Table 10. Means (+SD) droplet density on stem and ear (deposition level) of corn at 42 days after planting.

Average density level

Spray equipment Application rate Stem position (CV %) Ear position (CV %)
1. Motorized knapsack power sprayer 80 7.11+0.79 b* 11.19 7.05+045b 6.43
2. Motorized knapsack power sprayer 90 7.62 +0.28 ab 3.73 8.03+052a 6.45
3. Motorized knapsack power sprayer 100 8.15+0.49 a 6.04 8.47 £ 0.38 a 4.46
4. Knapsack sprayer 80 7.96 +0.76 ab 9.57 798 +0.23 a 2.83
5. Motorized knapsack power sprayer Farmer practice (120) 8.48 +0.11 a 1.33 8.47 +£0.44 a 5.25
CV (%) 7.34 5.05

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



Table 11. Means (+SD) of spray deposit of KT dye, coefficient of variation (CV %) and the ratio between deposition on leaf of corn at 21 days after

planting.

Spray deposit of KT dye

Spray equipment Treatment Leaf position
(CV %)
( Application rate) (ng cm™ of corn )

1. Motorized knapsack power sprayer 40 0.79 £ 0.43 54.15
2. Motorized knapsack power sprayer 50 0.66 + 0.46 68.99
3. Motorized knapsack power sprayer 60 0.53 +0.43 81.48
4. Knapsack sprayer 40 0.43 +0.78 180.17
5. Motorized knapsack power sprayer  Farmer practice (70) 0.80 + 0.52 65.41
CV (%) 81.43




Table 12. Means (£SD) of spray deposit of KT dye, coefficient of variation (CV %) and the ratio between deposition on stem and ear of corn at 42 days after planting.

Spray deposit of KT dye

Spray equipment Application rate Stem position Ear position

(ng ¢* weight of corn ) (Cve) (ng ¢* weight of corn ) Ve
1. Motorized knapsack power sprayer 80 252+ 261 103.88 2.87 + 0.52 a* 18.22
2. Motorized knapsack power sprayer 90 252 +2.95 117.10 257 +1.38 ab 53.64
3. Motorized knapsack power sprayer 100 2.24 + 1.39 62.23 247 + 1.20 ab 48.62
4. Knapsack sprayer 80 1.29 £ 0.81 62.43 0.96 + 097 b 101.03
5 Motorized knapsack power sprayer Farmer practice (120) 2.46 + 2.57 104.60 1.69 £ 0.74 ab 43.93
CV (%) 93.76 45.62

# 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.



Table 13. Average of dye tracer (ng cm™) detected from cellulose patches on different spray application rates of corn at 21 days after planting.

Dye tracer detected from cellulose patches (ng cm?#)

Treatment Lower leg Thigh Stomach Chest Forearm Hand
Face Forehead Back
Right Left Right Left Right Left Right Left Right Left Right Left

1 0.017 0.014 a¥ 0.016 b 0.008 0.003 a 0.005 0.004 ab 0.004 0.003 0.005 0.007 0.003 a 0.005 0.010 0.003

2 0.015 0.009 a 0.013 ab 0.028 0.010 b 0.007 0.003 a 0.005 0.004 0.003 0.004 0.003 a 0.005 0.004 0.004

3 0.013 0.019 a 0.004 a 0.006 0.005 ab 0.005 0.012 b 0.004 0.007 0.003 0.007 0.004 a 0.011 0.006 0.004

4 0.022 0.045 b 0.010 ab 0.004 0.004 a 0.004 0.002 a 0.007 0.005 0.005 0.009 0.012b 0.009 0.003 0.006

5 0.013 0.010 a 0.003 a 0.004 0.004 a 0.007 0.005 ab 0.005 0.005 0.005 0.010 0.005 a 0.004 0.003 0.007
mean 0.016 0.019 0.009 0.010 0.005 0.006 0.005 0.005 0.005 0.004 0.007 0.005 0.006 0.005 0.005

CV (%) 116.66 110.29 49.41 114.57 59.78 82.64 69.51 64.45 61.27 63.11 57.57 53.53 92.26 7591 59.80

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



Table 14. Average of dye tracer (ng cm™) detected from cellulose patches on different spray application rates of corn at 42 days after planting.

Dye tracer detected from cellulose patches (ng cm?)

Treatment Lower leg Thigh Stomach Chest Forearm Hand
Face Forehead Back
Right Left Right Left Right Left Right Left Right Left Right Left

1 0.008 a¥ 0.012 a 0.011 a 0.023 ab 0.011 0.016 0.007 a 0.016 0.067 0.059 a 0.020 0.019 a 0.008 a 0.013 a 0.025

2 0.044 ab 0.013 a 0.077 b 0.027 ab 0.025 0.031 0.074 b 0.062 0.024 0.037 a 0.038 0.010 a 0.050 bc 0.035 a 0.017

3 0.011 a 0.053 ab 0.023 a 0.008 a 0.010 0.013 0.006 a 0.021 0.017 0.017 a 0.027 0.028 ab  0.020 ab 0.007 a 0.021

4 0.060 ab 0.014 a 0.045 ab 0.029 ab 0.036 0.046 0.053 ab 0.080 0.133 0.048 a 0.060 0.056 b 0.024 ab 0.021 a 0.038

5 0.077 b 0.100 b 0.082 b 0.070 b 0.056 0.040 0.050 ab 0.070 0.144 0.333 b 0.082 0.036 ab 0.070 c 0.108 b 0.020
mean 0.040 0.040 0.048 0.032 0.028 0.029 0.038 0.050 0.077 0.099 0.045 0.030 0.035 0.037 0.024

CV (%) 84.16 75.06 67.27 78.05 76.34 78.64 55.86 98.10 65.62 51.36 94.27 52.59 62.69 49.17 76.50

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