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Development of an Air Assist Boom Sprayer for Fall Armyworm
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ABSTRACT

The objective of this research is to address the challenges associated with conventional
pest control sprayers, which miss the pest target by over 80% due to the impact of natural
wind, resulting in wastage of chemicals, time, and labour. To overcome these challenges,
an air assist boom sprayer was developed using the principle of wind to effectively spray
liquid ejected into an aerosol of 80-90 micrometers. This was achieved by generating wind
power using a shaft-operated gear that drives the fan at speeds of up to 100 km/h, which
creates a working width of 6 meters, with 11 nozzles installed at a distance of 50 cm, using
a 34-horsepower tractor as the power generator. To determine the density of droplets falling
on the target area, paint was sprayed and the density was found to be 80.16 droplets/cm’,
with a spray rate of 21.3 rai/hr, an efficiency of 95%, and a fuel consumption of 0.40 |./rai.
The effectiveness of the air assist boom sprayer in controlling the fall armyworm was tested
in the fields in Tak and Sukhothai provinces in 2020-2021. The prototype was found to be
efficient in controlling the fall armyworm and was able to reduce the amount of chemical
by 20% when compared to the conventional spraying method that used 60 I./rai of water.
Emamectin benzoate 5% SG at the rate of 30 g/ 20 I. water/rai was used for the test. The
prototype also demonstrated an increased precision of droplets falling on the target area.
Moreover, the prototype can be used to spray the nematodes, a biocontrol agent for fall
armyworm effectively, reducing the use rate of nematodes biocontrol product from 300 to 240
million units/rai/time. After 4 nematodes sprays, the damage level of corn leaves did not show
significant differences from that of the chemical treatment. The break-even point in using the
sprayer is estimated to be 489 rai/year. As a result of these findings, one private sector has
already initiated commercial production of the prototype.
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Table 1 Treatment used in laboratory test
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Colorimetric method
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Emamectin
Water Concentration
Treatment benzoate 5%
(liter) (mg/l)
SG (9)
Air assist boom sprayer (AirBoom 1) 20 30 75
Air assist boom sprayer (20% decrease) (AirBoom 2) 20 24 60
DOA recommendation (Boom 1) 60 30 25
DOA recommendation (20% decrease) (Boom 2) 60 24 20

Figure 1 Spraying coverage zone and distance test of nozzle
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Figure 2 Ventilation system for prototype development

Figure 3 (A) Prototype of air assist boom sprayer (B) front view of air assist boom sprayer

(C) side view of air assist boom sprayer
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Table 2 The density of particles and amount of residue particles on the target

Corn (14 day after plant)

Spray Insecticide
Treatment
volume usage
. . o Density of particles Amount of residue particles
(liter/rai) (g ai/rai) , )
droplets/cm droplets/cm
Airboom 1 20 30 80.16 a 150 b
Airboom 2 20 24 79.84 a 152 b
Boom 1 60 30 58.74 b 232 a
Boom 2 60 24 5523 b 242 a
Control 60 - 5725 b 2.34 a
CV (%) 12.40 18.08

Means in the same column, followed by a common letter are not significantly different at the 5% level by DMRT

2.3 wan1MAsaUUsEANEMWIAS DY
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SrwavineasnsiEinnasmumuusi uay
filszAnsnmwdnegfisddumeadiidie
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90 0.09 F/dfu ISR IviUENIWLWLBUN ST
Flwaaiugn Aniiuazuansnptieiie
fAuAUAS liwuansiwy 0.69 6/6u (Table 3)
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Tudalwe wudn nswusae Airboom 1,
Airboom 2 1la¥ Boom 1 JeAUANNLEYMNE
povlutnnemasiuasnsed 3 Wuna 7 fu
wudn fennis 9.0-9.9% tiaeniuazuansg
agvfitiudAiuA% Boom 2 fiwuniads
29.9 % NnnssBszAuANEsEDeYly
Flnatibenuazuansusenefiiddmdie
Lﬂ%ﬂmﬁﬂuﬁ’mﬁu"ﬁﬁﬂmﬂu (Table 3) fiiu
Jonanldd in3asviunuugluadanfumsw
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wazanUSNEILAdaY 20 % lapfeanansa
AILANNTIZUIADBIUBUNTEYE 1WA AR
Taishsannmawusheaudnuasinensnsfils
FRTEITANALULLN

2.3.2 UszAniawnrswudidun
Isdounassewusine

NANIINAFBUYILANTAIWAITWU
FrudildiFounoudininioswugluvdan
Wisuieuiunswusnslesiumanuuaedngie
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PBWUBUN T INARYR 49.8-57.8 % WU
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Thai Agricultural Research Journal Vol. 41 No. 2 May - August 2023 149



Table 3 Number of larvae per plant when applied with emamectin benzoate 5% SG for controlling
fall armyworm with different application spray techniques in Phop Phra District, Tak Province,
Thailand during June - August 2020

Number of larvae per plant ”

Spray Insecticide

Treatment Before Day after the 1 Day after the 2™ Day after the 3™
volume usage
Spraying spraying spraying spraying
(liter/rai) (g ai/rai)
3days 7 days 3 days 7 days 3 days 7 days
Airboom 1 20 30 097b 008a 020a 004a 013a 0.04a 0.008a
Airboom 2 20 24 127c 046b 022a 007a 017a 0.05a 0.003a
Boom 1 60 30 126 c 058bc 024a 012a 018a 009a 001a
Boom 2 60 24 115¢c 070c 035a 026a 021a 015a 0.09b
Control 080a 097d 1.03b 1.00b 038b 085b 069c
CV (%) 7.30 15.04 27.27 37.42 20.45 58.94 23.37

1/ Means in the same column, followed by a common letter are not significantly different at the 5% level by DMRT

Table 4 Percent of leaf damage when applied with emamectin benzoate 5% SG for controlling
fall armyworm with different application spray techniques in Phop Phra District, Tak Province,

Thailand during June - August 2020

leaf damage (%)

Spray Insecticide . 4 ]
Treatment Before  Day after the 1% Day after the 2" Day after the 3"

volume usage

. . o Spraying spraying spraying spraying
(liter/rai) (g ai/rai)
3days 7 days 3 days 7 days 3 days 7days

Airboom 1 20 30 541 a 555a 301a 228a 134a 104a 93a
Airboom 2 20 24 52.7 a 520a 439b 339b 222b 185a 99a
Boom 1 60 30 609 b 508b 461 b 355b 265b 162a 90a
Boom 2 60 24 56.1 a 575a 435b 341b 437c 364b 299Db
Control 534 a 583a 662c 706c 680d 671c 507c
CV (%) 7.9 6.1 7.4 13.3 12.0 13.9 15.3
1/ Means in the same column, followed by a common letter are not significantly different at the 5% level by DMRT
anadpLiley UM INUATIN 4 BRINMTWY e fanugnduiieans Iildifoudssnvet
nn o 7 Ju lugnnsndsifimanues Teens [dwwidesenusudagidaniaiulunwiown
wubidildifounos 240 s 1ih 20a/ls  Tdideuresd e Weldifoudasidhgs
T unnstvateltyddyneaiftunsly nuauazyn Wnusuinlsauazmenmeluna
gsadl suzinssadbmuanianuiisme Tsisfiu 24 . (Wpunsn, 2563)

34.0 % (Table 5) M3ldiATDINULNIAAN T
Wasazareldfaunasiuazansauinién
anuuluaznaispanzevinlnalfasaunay
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Table 5 The Percent of corn leaf damage due to infestation of fall armyworms under the
efficacy test plots of commercial nematode biocontrol products compared to Emamectin
benzoate using air assist boom sprayer in Si Samrong District, Sukhothai Province during
December 2020-March 2021

Percent of leaf damage (%)

Before Days after the 1 Days after the 2™ Days after the 3° Days after the 4"

Spraying spraying spraying spraying spraying

3 7 3 7 3 7 3 7
Nema-Airboom 1 57.8 251 216 a 2331a 119a 179a 189a 117a 105a
Nema-Airboom 2 49.8 293 1983a 268a 176ab 162a 11.7a 138a 680a

Treatment

Chem-Boom 1 53.9 42.9 397bc 278a 269b 117a 744a 6.71a 631a
Chem-Boom 2 515 438 355b 203a 186ab 113a 696a 380a 489a
Control 51.9 480 496c 420b 448c 419 359b 352b 340b

CV (%) 8.1 34.2 24.2 27.1 36.9 61.9 49.7 51.5 444

1/ Means in the same column, followed by a common letter are not significantly different at the 5% level by DMRT

Nema-Airboom 1 = Nematode 300M/60I water/rai ; Nema-chem2 = Nematode 240M/20| water/rai
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