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ABSTRACT

The efficacy of UAV for controlling dirty panicle disease in paddy field was investigated
in Suphanburi province from August 2017 to October 2017. Field studies were conducted
using the colorimetric method on two different rice growth stages: heading stage (74 days
after sowing) and flowering stage (91 days after sowing). Spray deposition and spray drift
deposition on the ground under actual working conditions were studied and compared with
normal spray application. Application with UAVs was at the rates of 3.5 and 5 L/rai and
the normal spray application by using spray lance was at the rates of 40 and 60 L/rai
respectively. Results indicated that UAVs’ spray deposition did not differ from that of lance
spraying technique, but the drift deposition on the ground of UAVs was 1 m. greater,
To evaluate the bio-efficacy of spraying techniques, the effectiveness of fungicides on
tebuconazole + trifloxystrobin 50% + 25% WG (Nativo 75 WG) on dirty panicle disease
was determined in Suphanburi and Chainat provinces at a dose of 28 g/rai at the heading
and flowering stages, respectively. From these trials, it was found that the UAVs had
proven to be equally effective as the normal spray application method in the control of dirty
panicle disease of rice. The results provide valuable information for further research on UAV
pesticide application techniques and the establishment of the standard of spraying tests of
UAV in crop field.
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Figure 1 The Unmanned Aerial Vehicle

(UAV) used in the experiments

Figure 2 The motorised knapsack

sprayer used in the experiments

Table 1 Application parameters used in the experiments

UAV Motor knapsack sprayer
UAV 3.5 UAV 5 MKS 40 MKS 60

Rotor 6 6 - -

Nozzle type Fan type (XR11001) Fan type (XR11001) Adjustable cone Adjustable cone
1.2 mm installed 1.2 mm installed
with spray lance with spray lance

VMD (m) 160 160 212 212

Numbers of nozzle 4 4 1 1

Pressure (bar) 3 3 5 5

Flow rate nozzle 0.33 L/min 0.33 | L/min 2.1 L/min 2.1 1 L/min

Spray angle 0° on vertical 0° on vertical 45° on horizontal ~ 45° on horizontal

direction direction direction direction

Swath width (m) 4 4 4 4

Working width (m)

Working height (m)
Travelling speed
Tank capacity (L)
Application rate

(L/rai)

Application
technique

8 m in total; divided into 2 sections
of 4 m each

2 2
178 m/min 89 m/min
6 6
35 5

Very low volume Very low volume
application application

8 m in total; divided into 2 sections
of 4 m each

0.5 0.5
21 m/min 14 m/min
25 25
40 60

Medium volume
application

Medium volume
application
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Table 2 Average spray deposition among spray application techniques of different growth

stages of rice

Average spray deposition

Treatment
Heading stage (ng/leaf) Flowering stage (ng/panicle)
1. UAV 35 232" 1.82
2. UAV 5 2.30 1.98
3. MKS 40 250 1.92
4. MKS 60 2.66 2.02
CV (%) 1418 12.15

" Mean in the same column followed by a common letter are not signicantly different at 5% level by

DMRT
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Table 3 Average spray drift deposition among spray application techniques at different

evaluation zones

Treatment

Evaluation zone (m from last swath width)

Spray drift deposition (ug/cmz)

Upwind (m) Downwind (m)

1 2 3 4 510 1 2 3 4 5-10
Heading stage
1. UAV 35 105 039 007 002 -" 123 045 007 003 -
2. UAV 5 095 033 004 - - 142 048 015 002
3. MKS 40 056 034 - - - 056 006 0.15
4. MKS 60 059 014 - - - 047 013 003
Flowering stage
1. UAV 35 123 060 011 002 - 093 035 004 004
2. UAV 5 122 051 005 - - 110 054 008
3. MKS 40 034 004 - - - 084 048 008
4. MKS 60 072 006 - - - 063 012 -

" Not detected.

Table 4 Comparison of seed infected by dirty panicle disease (%) among spray application

techniques when sprayed with tebuconazole + trioxystrobin 50% + 25% WG (Nativo 75 WG)

at Suphanburi province

Application rate Seed infected by dirty panicle disease
Treatment
(g product/rai) (%)
1. UAV 35 28 1290 a "
2. MKS 40 28 1244 a
3. MKS 60 28 9.96 a
4. Untreated - 31.63 b
CV (%) 18.37

" Mean in the same column followed by a common letter are not signicantly different at 5%

level by DMRT
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Table 5 Comparison of seed infected by dirty panicle disease (%) among spray application

techniques when sprayed with tebuconazole + trifloxystrobin 50% + 25% WG (Nativo

75 WG) at Chainat province

Application rate

Seed infected by dirty panicle disease

Treatment
(g product/rai) (%)
1. UAV 35 28 1890 a"’
2. MKS 40 28 2323 a
3. MKS 60 28 19.62 a
4. Untreated - 4265 b
CV (%) 23.60

" Mean in the same column followed by a common letter are not signicantly different at 5% level by DMRT
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