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Development of an air assist boom anti-fall armyworm sprayer
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Abstract

Prevention of pest via conventional sprayer was found to be inefficient. The aerosols
spraying from such a method miss the pest target more than 80%. The reason is that natural wind
is an important factor which caused the aerosol to the target or blowing the aerosol outside the
target. The efficiency of pest prevention decreased. Waste of chemicals, time and labor, resulting
in unnecessarily higher costs for farmers. To solve such problems, an air assist boom sprayer was
developed. The prototype uses the principle of the wind which helps to insert or hit the liquid
gjected from the nozzle into an aerosol of 80-90 micrometers. At the same time, the wind helps
to blow the aerosol into the target. This makes it more effective in preventing pests. The air assist
boom sprayer adopts the concept of generating wind power by operating the shaft to drive the

tractor through the gear reducer to send power to the fan. The fan can therefore generate the
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wind at speeds of up to 100 km/h. The wind tunnel is designed to have a working width of 6
meters, connected to a 34-horsepower tractor. Installed 11 nozzles with a distance of 50 cm.from
the test of the density of the droplets falling on the target area by spraying paint. It was found
that it can create aerosol with a density of 80.16 droplets/cm?, spray 21.3 rai/hour with efficiency
up to 95%, fuel consumption of only 0.40 liters/rai. When applied to the test for spraying to
control the fall armyworm in corn plots by using Emamectin benzoate 5% SG as recommended
by the Department of Agriculture at the rate of 30 ¢/ water 20 liters / rai and reducing the amount
of chemical to 20 percent or equal to 24 g /water 20 liters/rai. Compared with the conventional
spraying method of farmers which used 60 liters/rai of water, the results showed that the assist
boom sprayer was effective in controlling the fall army worm and can reduce the amount of
chemical by 20 percent from the recommended rate. The prototype also increased precision of
the droplets falling to the target area. Including the field efficiency of 20 times higher than the
conventional sprayer which can reduce the loss rate of pesticides outside the target area. In
addition, the prototype can be used to spray the nematode biocontrol to control fall armyworm
effectively. The prototype sprayer helps reducing the use of nematodes biocontrol product from
300 to 240 million unit/rai/time, the damage level of corn leaves did not show significantly
different from the chemical treatment after 4 sprays. When considering the break-even point in
using the new assist boom sprayer, it is 489 rai per year. There is also already one private sector
to bring the prototype to commercial production. Farmers can use the new assist boom sprayer
to get rid of thrips, rice leafroller in rice leaves and the brown planthopper in the rice fields. It
can also be used for soybeans, mung beans and sunflowers growth. Training has been given to
farmers covering an area of 3,000 rai, including 1,000 farmers.

Keyword: Air assist boom sprayer, pesticides, Insecticide, nematodes biocontrol, fall armyworm

in corn, corn
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Figurel Air assist boom sprayer
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2.1 nogausunuuluiaufuRnsnuunsgiu ASAE standard S572.1
- Anwansiumuduugihresnsudnininnens anuBinumsad andnsinisli Table 1
Table 1 Comparison of water and decrease of chemical use (Concentration of solution used

according to DOA recommendation)

Process Water (liter) Chemical (g) ppm
DOA recommendation 60 30 25
DOA recommendation (20% decrease) 60 24 20
Air assist boom sprayer 20 30 75
Air assist boom sprayer (20% decrease) 20 24 60

- AnwsukuuNIEANEfvetareRdaTLiian seRNLUUSE B YN auluN SRR
nagaURUTIAALUUIA 2 Yu1n Hypro luiea F 110-02 uag Hypro Tuea F 110-04 Tu 2 suuuy
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Figure 2 Spraying coverage zone and distance test of nozzle
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Figure 4 Air flow measurement test in laboratory

Figure 5 Prototype of Air assist boom sprayer
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) Tnsnainmsniuansndsd 3 vdsiuans 7 5u nunueunseyfinlnaaiegn 0.003-0.69 fsesiu s

o

N Airboom 1 wag Airboom 2 wumamﬁ 0.003 @maau lwAnA9AUNISNEIS Boom 1 Ainu 0.01 ¢

a

fafu uAtaenIlaruaNANNadaiuIsn1siu Boom 2 inunueunszyidnilnaaieyn 0.09 fmsedy

ynnssAs U snuLeunsztlneaegn  tesniuazunnsrsegnsiiuddnyiuisliviuansiiny
0.69 fsiediu (Table 2)
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uansisesiiddilenssouiitsuiuislviuasiinudiadvegsewing 50.67% (Table 3)
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Table 2. Mean number of larvae per plant when applied with emamectin benzoate 5% SG for
controlling fall armyworm with different spray application techniques at Poppha district, Tak

Province, Thailand

Spray Insecticide Number of larvae per plant

Treatment Before  Day after the 1% Day after the 2" Day after the 3™
volume usage

Spraying spraying spraying spraying

(liter/rai) (g/rai)
s 3 days 7 days 3 days 7 days 3 days 7 days

Airboom 1 20 30 097b 0.08 a 0.20 a 0.04 a 0.13 a 0.04a 0.003a
Airboom 2 20 24 1.27 ¢ 0.46 b 0.22 a 0.07 a 0.17 a 0.05a 0.003a
Boom 1 60 30 1.26 ¢ 0.58 bc 0.24 a 0.12 a 0.18 a 0.09 a 0.01 a
Boom 2 60 24 1.15¢ 0.70 c 0.35a 0.26 bc 0.21 a 0.15a 0.09b
Control 0.80 a 097d 1.03b 1.00b 038b 085b 0.69 c
CV (%) 7.30 15.04 27.27 37.42 20.45 58.94 23.37
RE 28.5 29.7 41.5 39.8

Y giadeinnusiesnusiiouduluanusiifeitu ldusnsameadffissiuanudesiu 95% Jins1eilagls DMRT
Table 3. Percent of leaf damage when applied with emamectin benzoate 5% SG for controlling
fall armyworm with different spray application techniques at Poppha district, Tak Province,

Thailand

. Percent of leaf damage (%)Y
spray  Insecticide

Treatment Before  Day after the 1% Day after the 2 Day after the 3™
volume usage . . .
Spraying spraying spraying spraying

(liter/rai) i
(g/rai) 3 days 7days 3days 7days 3 days Tdays

Airboom 1 20 30 54.09a 5553a 30.15a 2277a 1341a 1044a 9.27 a
Airboom 2 20 24 52714a 52.02a 4392b 3393b 2223b 1845a 9.99 a
Boom 1 60 30 6093b 59.85Db 46.08b 3546b 2655b 16.20a 9.00 a
Boom 2 60 24 56.07a 5751a 4347b 3411b 4374c 3636b 2988b
Control 5338a 5832a 66.15c 7065c 68.04d 67.14c 50.67 ¢
CV (%) 7.90 6.14 7.38 13.27 12.05 13.98 15.34

RE 38.4 30.8 42.1 39.5

Y amdsimusiednusinisuiuluaaudinedtu ldwanenamisadinseauninudetiv 95% InsieilaedS DMRT
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Table 4 The degree of corn leaf damage from the infestation of the fall armyworms in the efficacy
test plots of commercial nematode biocontrol products. Comparison with chemical insecticides
by sprayers using air assist boom sprayer at Sisamrong Sukhothai during December2020-March

2021.

Percent of leaf damage (%)Y
Before Day after the 15t Day after the 2™ Day after the 3™ Day after the 4t
Treatment X X . X
Spraying spraying spraying spraying spraying
3 days T days 3 days 7 days 3 days T days 3 days 7 days
Airboom 1 | 57.82 25.15 ne3a? | 2331a 11.89 a 17.89 a 1893 a 11.69 a 10.46
Airboom 2 | 49.80 29.29 19.28 a 2684 a 17.64 be 16.22a 11.67a 1382a 6.80 a
Boom 1 53.98 4291 39.73 be 2787 a 26.89 b 11.66 a 7.44 2 671a 631a
Boom 2 51.53 43,78 3551 b 20.29 a 18.57 bc 11.29 a 6.96 a 3.80 a 4.89 a
Control 51.91 48.04 49.61 c 42.02 b 44.82 c 41.88 b 3595 b 3517 Db 34.02 b
QV. (%) 8.09 34.20 24.25 27.06 36.91 61.93 49.70 51.49 44.35
aquNan1INAaas
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Figure 6 Air assist boom sprayer working in paddy field

Figure 7 Air assist boom sprayer working in soybean field



Figure 8 Air assist boom sprayer working in mung bean field

Figure 10 Giving a demonstration to farmers facing a problem with fall armyworm
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Figure 11 Dissemination via printed media
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