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Table 1. Measurement of the climatic conditions during
spray applications.
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Table 2. Characteristics of the agricultural sprayer used
chemical control process in the field.
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Figure 1. Motorized trailer agricultural sprayer.
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Figure 2. Different spray patterns: (1) spray pattern from the
top to the plant, (2) spray pattern from the side to the plant,
(3) spray pattern from the bottom.
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Table 3. Effect of the interaction between spray patterns and operating pressures on the morality efficiency at different parts of
the plant during different sampling periods after spraying.
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Cia sy (5 dai (M) bl e s slall Gl =13 ‘QL}:\”QA‘;LA&}” Gl = 2 el go Jandl Sl =11 )L 5 M\Ml:pz Ut.,:zgmﬂli;;.&\:pl
U5l Jaai (MB) «(M2 o M1 gees) st L o pa ISy il 5 g 5h (550 o (M) «Jins) (g (o 5y (551 Jaas (MIB) ecciladl (e (438 5y (3 i (M2) le 1 (00
L(A0_1eal) Aldlaa) 32 5 An 58y (55 L (M6) (M35 M2s M1 ged) geeall

%5 Jia) (5 s die (5 sina (38 L a5 Y i 3 sanll 8 Alilaie Ci gl Loy ) )

P1= The operating pressure 2 bar, P2= The operating pressure 5 bar, L1= The lower third of the plant, L2= The middle third of the plant, L3= The upper third
of the plant, M1= Spray pattern with two nozzles from the top, M2= Spray pattern with two nozzles from the side, M3= Spray pattern with two nozzles from the
bottom, M4= Spray pattern with four nozzles (combination of M1 with M2), M5= Combination spray pattern (M1, M2, and M3), M6= Spray pattern with one

nozzle (control).

Values followed by the same letters in the same column are not significantly different at P=0.05.

hannll Jaraall Bl ool AndlSal (g e gans] 2 S 86U
G ol b il ae i) ehal JSve L5 ) L2 o
Gl pas AadlSa) (g ag 14 a0 A1 8 50l ) LS L ALledl)
%99.33 98.33 5 100.00 il 38 Jau) (e ingts ¢ iyl Jaas
Qb5 bzl ol vie (gl e enlall Jely dagy Jaud
caly 8 5ol 43 gially hawall sie el 5 Jaai 4dd
Ol haai el a8 ) e <%95.96 5 94.67 5 96.00
%7233 clay J8 s (W) clall 38 sasly dash
o el (glallg Jauss¥y Jiudl Gl e %73.67 %75.33 5
Gl o ) lld s (550 385 . )L 5 aal) aseal) e ¢ sl
WES sy ) ool B L 5 el Jaaal) ae (il AadlSa
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Lhee o L@ 5l ae %70.00 Sl 5eUS dpw caaly Loty
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Gl i il e Uigiea calidy o L 5 il Jarall e Jsal
O ) ey sas . 5L 2 asnl laaal) sie Jaud) (e as
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O JAlall dgine Cligsh gy oo Addiall Al il i<
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Table 4. Effect of the interaction between spray patterns and operating pressures on the pest mortality efficiency over different
sampling periods after spraying.

Sampling time <l 341 e

14 days as: 14 7 days a4l 7 3days a3 2 days a2 lday as: 1 Sl Bl
P2 P1 P2 P1 P2 P1 P2 P1 P2 P1 Spray types
84.11bc 78.89d 71.44bc 76.22b 56.44d 6567c 49.56c 4922¢ 23.67d  20.67d M1
86.33bc 79.56cd 79.11ab 83.56ab 65.67c 6533c 5533ab 48.89c 3822h 17.33e M2
98.44a 9244ab 89.89a 89.33a 81.22a 8278a 6033a 6022a 33.67bc 46.44a M3
88.56b 80.78cd 76.78cd 67.22b 66.78c 68.00c 49.78c  4833c 2533d  23.67d M4
9222a 86.78bc 85.00a 84.00ab 79.56a 74.11b 59.11a 60.89a 34.78bc 41.33b M5
75.44de 70.00f 65.56d 73.56bc 49.44e 58.67d 41.44d 3656d 17.89e  1544f M6
87.44  81.14 80.74 7620 6852 6542  52.88 50.38 29,64 30.92 Mean Jaw siall
4.90 5.48 5.13 5.44 5,04 LSDo.os (M*P)

(M4) «Jin¥) e a5 (3 Jawi (M) ecciladl (g (i s G5 i (M2) «le V) (ge (it sy G D1 aai (ML) ¢ 5 laandill Jaall = P2 ¢ L 2 Ll Jasaall = P
(B Adlas) 33a) 5 2 iy (351 Jasi (M6) ¢(M3s M2.s M1 ga2) gedall (i Jasi (MB) ¢(M2 g0 ML ge2) sl L ia (S8 a5 )b 530 Jaws
Y65 Juial (5 ginua e (g gina 38 lein 3 g Y Auadi 3 gl 8 Ailaie il Lgaly ) il
P1= The operating pressure 2bar, P2= The operating pressure 5bar, M1= Spray pattern with two nozzles from the top, M2= Spray pattern with two nozzles from
the side, M3= Spray pattern with two nozzles from the bottom, M4= Spray pattern with four nozzles (combination of M1 with M2), M5= Combination spray
pattern (M1, M2, and M3), M6= Spray pattern with one nozzle (control)
Values followed by the same letters in the same column are not significantly different at P=0.05.

Sl 2xy il 321 e 5 JOA AdliA Ll il gane 8 A8Y) J 5 US e Jpail) a i 505 5 Jgan
Table 5. Effect of the operating pressures on the morality efficiency at different plant levels during different sampling times
after spraying.

Sampling time a3 ¢a)

14 days a5 14 7 days all 7 3 days abl3  2days a2 1 day pse 1 <Ll o jal

P2 P1 P2 P1 P2 P1 P2 P1 P2 P1 Plant parts
88.06a 89.00a 81.00a 8l.1la 7478a 67.83c 96722 55893 32.00a 27.83ab L1
87.33a 87.17a 76.39a 79.17a 63.67d 6817c 93398 5083ab 27.33ab 2850a L2
87.17a 8456ab 72.00ab 81.17a 61.11e 71.28b 50.67ab 48.33b 27.44ab 26.11b L3
87.88 86.57 7994 7768 7125 6836 5569 5151 3094 2775  Mean il

3.46 6.73 2.55 3.77 3.59 LSDo.s (L*P)

Ll e g stall Gl = 3 el (e o o) Gl = | 2 el e Jbnd) Gl =1 Qb 5 sl araall = P2 jlb 2 kil laaall = P
%5 Jial (5 sise die (5 sina (38 Lt 2o g Y i 3 sanll 8 Alilaie Ci gl gy ) il
P1= The operating pressure 2bar, P2= The operating pressure 5bar, L1= The lower third of the plant, L2= The middle third of the plant, L3= The upper third of
the plant.
Values followed by the same letters in the same column are not significantly different at P=0.05.

111 Arab J. Pl Prot. Vol. 41, No. 2 (2023)



Abstract
Ibraheem, S.N. and M.H. Alheidary. 2023. The Role of Spray Pattern and Operating Pressure and their Interactions on
the Control of Tetranychus urticae Koch. in Eggplant Plants Under Greenhouse Conditions. Arab Journal of Plant
Protection, 41(2): 105-113. https://doi.org/10.22268/AJPP-41.2.105113
The mite Tetranychus urticae Koch is one of the most dangerous pests that attack the eggplant (Solanum melongena L.). Several attempts
were carried out for controlling this pest to avoid crop losses through the extensive use of chemical products. The present study aimed to shed
light on the effect of spraying pattern used coupled with selecting the appropriate operating pressure to obtain a suitable droplet size and density
deposited on the leaves to get optimal effect for the control of mites which attack eggplant under greenhouse conditions. Six types of spray
patterns (from top, side, bottom, top and side together, bottom and side together, and combination spray mode) toward plant canopy and two
different operating pressures (2 and 5 bar) were tested. The factorial experiment was applied in split-plot arrangement in a complete random
design. The significant differences between the parameters studied were tested by calculating the least significant difference (L.S.D.) at P=0.05.
The findings showed a clear significant influence in the control efficiency by both spraying patterns and operating pressures. Significant
mortality efficiency was observed using the bottom spray pattern from the plant canopy especially at 5 bar constant pressure in comparison
with the other spray patterns at the same operating pressure. It was also observed that spraying with two-nozzle spray pattern from the bottom
led to an increase in the efficiency of killing mites not only on the bottom part of the plant but also those present in the upper part of the plant,
with a morality rate of 22.67% compared to the control treatment. The results also illustrated that the use of bottom spray pattern reduced the
amount of pesticide applied by more than 46% in comparison to the other treatments.
Keywords: sprayer, nozzle, pesticide, spray process characteristics, pest control, morality efficiency
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