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Evaluating the comparative performance of drone sprayer and
turboliner sprayer for wheat weed control in Quchan city
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Table 1. Specification of drone sprayer
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Slasia
Specification Feature
Jbe
AGRAS-T16
Model
sl oS
o= DI

Manufacturing company
(s cla 039 56 S 5) slel

Dimensions (opened aircraft propeller)

(("S Cln 03 35 @y b= 3) 5l
Dimensions (closed aircraft propeller)
okns (s, o5 9o Sldad
Number of engines
e SSLzd! slas
Number of nuzzles
b g5
Nuzzle model
(ool 23 52
Spraying width (nominal)
Sk gl
Spraying height
I e o i
Maximum spraying rate
(B O ) 0k O35
Weight
ey LS
Pump pressure
Sl 5 05y S 1
Maximum takeoff weight
O e =
Tank volume
C& w03 gdoen
Speed range
Silop Cwylhe

Hovering time

2509 x 2213% 732 mm

1100 x570% 732 mm

XRI11001VS (Tee Jet)
4-6.5 meter
1.3-5 m upper the product
3.6 L.min™
19.8 kg (no battery)
300 kpa
42 kg
16 L
0-10 m.s™

10-18 min
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Table 2. Specification of field turbine sprayer

At Slakle
Type of Specifications
sprayers S g O e o> J5U slaws 5 &2 P oy a2 ey L
Width Tank Type and number of Pump type Pump rate Pump
Volume nuzzles pressure
A5 A 0N A Sl 245 A SIS Gy s 2l Ay S
Turboliner 10-15m 800 L ko V/Y &35, s Diaphragm 92 L.min™ 0-50 Bar
11 pices, ceramic piston

d)l>m J.i.\Lia cq:- L' .J.iz‘}? Lgﬁfa)‘.b‘
A e e Hlae J5U S (s &

S5y Lo 3 8 5 53 L S a5

14

shay 53 JKLL S Yo Gy La8 ) ey
Sl 53 JSULAST YOy il
B FER YV 5 i (R R Sy S G Y
@J@)J Jku@-)ﬁ;)‘kﬁ)ﬁab\:



VFoY Ol VY dly —F o lal — Y9 0,95 «( 8155 SO Il S sd9 5 4 >

Siale3T ys ealimal 5y oY gy 5 ilaw 53k plew—) S
Figure 1.Drone sprayer and turbuliner sprayer used in the experiment
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Figure 2. water-sensitive cards used in the experiment, a: drone sprayer b:

turboliner sprayer
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Figure 3.Water-sensitive card placement pattern
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Extended Abstract

Zarifneshat« S., Bagherani Torshiz, N., Saeedi Rad, M. H., Naseri, M., Safari, M., Sadeghi, A.,
Sadeghi, A., . Evaluating the comparative performance of drone sprayer and turboliner sprayer for wheat
weed control in Quchan city

Applied Research in Field Crops Vol 36, No. 4, 2024, 4-6: 15-30 (in Persian)

Introduction

Wheat, as a strategic crop,holds a significant position among agricultural products.

In Khorasan Razavi province, with approximately 290 thousand hectares
of cultivated land, it is considered as the most important crop. Despite the
risks and drawbacks associated with spraying, the use of chemical pesticides
is still the main method of weed control in agricultural production across
Iran. Key challenges in weed management for wheat fields includedelayed
intervention, the use of inappropriate or low-quality spraying equipment and
their associated inefficiencies. Consequently, research centers and progressive
farmers have turned their attention to the use of methods and technologies
that can effectively eradicate weeds in wheat fields while minimizing
damage and reducing pollution to water and soil resources. The adoption
of agricultural drones, particularly spraying drones, represents an innovative

approach to modernizing and improving the efficiency of spraying operations

Email address of the corresponding author: zarifneshat@yahoo.com
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Comparison ...

in farms and orchards. The objective of the present work was to evaluate the
effectiveness of sprayer drone in controlling wheat weeds and compare their
performance with conventional methods.

Materials & Methods

This study investigated the performance of drone (UAV) sprayers compard
to conventional methods of chemical weed control in wheat fields in
Quchanduring late March 2021. The effectiveness of the drone sprayer and
turboliner sprayer was evaluated for managing wheat weeds. Broadleaf
weeds, including, Malcolmia africana and Chorisporatenella, were targeted
during the 2-4 leaf stage at the time of wheat tillering. A chemical herbicide
mixture of 2,4-D+MCPA (67.5%) was applied at a rate of 1.5 liter per hectare
to control broadleaf weeds. Each experimentsl plot covered an area of 2.5
hectares. The parameters assessed in this study included field capacity, field
efficiency of the sprayers, solution consumption, volume median diameter
(VMD), number median diameter (NMD), spraying quality coefficient, drift,
energy consumption, crushing rate of wheat, economic evaluation and overall
sprayer effectiveness.

Results &Discussion

The results showed that the drone sprayer and turboliner sprayer used 15 and 364.97
liters of solution per hectare. The drift rates were 11% for the drone sprayer
and 38.6% for the turboliner sprayer, while the field capacities were 9.47
hectares per hour for the drone and 6.33 hectares per hour for the turboliner
sprayer. Energy consumption was recorded at 2128 kJfor the drone and 11980
kJ for the turboliner sprayer.The spray quality coefficients were 1.53 for the
drone sprayer and 2.18 for the turboliner sprayer. Thirty days after spraying,
a significant difference in operational effectiveness was observed between
the reatments. The effectiveness of the drone sprayer in controlling broadleaf
weeds (reducing the density of weeds) was about 40% higher than that of the
turboliner sprayer. However, and the type of sprayer had no impact on the dry
weight of weeds. It is worth noting that the cost per hectare of using drone

sprayer was 50% higher than that of the turboliner sprayer.
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Conclusion

The UAV sprayer demonstrated high quality spraying with excellent uniformity,
lower drift rates, and significantly reduced solution consumption compared
to the turboliner sprayer. The UAV sprayer achieved a Volume Median
Diameter (VMD) of 487 microns, a number Median Diameter (NMD) 0f225.6
microns and a spray quality coefficient of 1.53, indicating which better
spray uniformity than the turboliner sprayer. The field capacity of the UAV
sprayer was 9.47 hectares per hour, outperforming the turboliner sprayer,
which managed 6.3 hectares per hour.Additionally, The energy consumption
of the UAV sprayer was recorded at2128 kJ.ha-1, which was5.6 times lower
than that of the turboliner sprayer. In terms of performance, the UAV sprayer
outperformed theturboliner sprayer, offering reduced herbicide solution
usage, lower energy consumption per hectare, and higher field efficiency.
Overall, while the UAV sprayer incurred higher spraying costs, it surpassed
the turboliner sprayer in all other parameters studied.

Keywords: Herbicide, Spraying Quality Coefficient, Spraying effectiveness,

Turbine sprayer
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