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Control of Sunn-Pest, Eurygaster integriceps Puton, using Deltamethrin Nanopesticide
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Abstract

Most EC formulations contain toxic solvents such as xylene that have environmental and carcinogenic risks, using more effective
nanoformulations can be effective in developing healthy and safe methods in managing pests. The nanoformulation of 2.5% deltamethrin was
prepared and the size, shape, and amount of active ingredient were investigated using SEM, AFM, DLS, and TGA methods. This
nanoformulation was compared with commercial pesticides to control Sunn-pest in the stages of overwintered adults, 4™ instar nymphs, and
new generation adults. The treatments included nanoformulation, nanocarrier, commercial EC2.5%, and water as control. The results showed
that this nanoformulation has improved ingredient efficiency. The insecticidal effect was well preserved in 45 days after spraying (73%), but
the effect of commercial EC formulation was reduced and the mortality rate was very low (13%). Evaluation of treatments in greenhouse
conditions showed that both formulations at a concentration of 125 mg.L had a percentage of mortality above 90% compared to the
overwintering adults and in 45 days after spraying the percentage of 4th instar nymphs mortality was reduced to 40%.
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Fig. 1. SEM, AFM, DLS and TGA images of deltamethrin

nanoformulation.
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Table 1 a. Mean comparison of mortality percentage caused by nanocarrier, deltamethrin nanoformulation, and commercial EC, in two concentrations of
1and 4 mg a.i./L, in different days after treatment (DAT): 7 days (overwintered adults), 30 days (4" instar nymph) and 45 days (new generation adults)
in laboratory conditions; Tukey grouping for the interaction effect cutting through factor A in factor B.

Factor B
Factor A 7-DAT 30-DAT 45-DAT
(Overwintered adults) (4™ instar nymphs) (new generation adults)

Water 0" 04 04

Nanocarrier (1 mg a.i./L) 36.66 £5.7 2 32+1.7°¢ 29.16£7.2 ¢
Nanocarrier (4 mg a.i./L) 36.66 £5.7 2 35.33+4 ¢ 3333+72 ¢
Deltamethrin nanoformulation (1 mg a.i./L) 40+0.0 ® 533+123° 56.66 57 °
Deltamethrin nanoformulation (4 mg a.i./L) 50+10 @ 81+34 2 73.33+57 2
EC25% (Mahan®) (1 mg a.i./L) 40+0.0 2 33+0.0 ° 13.16+1.6 ¢

Comparison between rows (Factor A)- The same letters in each column are not significant statistically (HSD %5)
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Table 1 b. Mean comparison of mortality percentage caused by nanocarrier, deltamethrin nanoformulation and commercial EC, in two concentrations

of 1 and 4 mg a.i./L, in different days after treatment (DAT): 7 days (overwintered adults), 30 days (4" instar nymph) and 45 days
(new generation adults) in laboratory conditions; Tukey grouping for the interaction effect cutting through factor B in factor A.

Factor B
Factor A 7-DAT 30-DAT 45-DAT
(Overwintered adults) (4™ instar nymphs) (new generation adults)

Water 0? 0? 0°

Nanocarrier (1 mg a.i./L) 36.66 £5.7 @ 32+17° 291672 @
Nanocarrier (4 mg a.i./L) 36.66 £5.7 @ 35.33+4 2 33.33+72 ®
Deltamethrin nanoformulation (1 mg a.i./L) 40+00 ? 53.3+123 * 56.66 +5.7
Deltamethrin nanoformulation (4 mg a.i./L) 50+10 ° 81+34 °? 7333157 *®
Deltamethrin EC2.5% (Mahan®) (1 mg a.i./L) 40+0.0 2 33+£00° 1316+1.6 °

Comparison between columns (Factor B) - The same letters in each row are not significant statistically (HSD %?5)
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Table 2 a. The efficiency percentage of nanocarrier, deltamethrin nanoformulation and EC formulation in different concentrations on wheat bushes
with one spraying in tillering stage and evaluation at 7 and 45 days after treatment (DAT) on overwintered adults and 4" instar nymphs
in greenhouse conditions, respectively; Tukey grouping for the interaction effect along with cutting through factor A in factor B.

Factor B
Factor A Concentration 7-DAT 45-DAT
(mg a.i./L) (Overwintered adults) (4™ instar nymphs)
Water 0 0°¢ 0°¢
10 23+36 ¢ 0°
Nanocarrier 25 30.02+6.4 ¢ 13.33+5.7 b¢
125 64.12+6 © 13.33+5.7 b¢
10 96.78 £ 557 ® 13.33+5.7 b
Deltamethrin nanoformulation 25 96.78 £ 557 ® 20+0.0 "
125 100 @ 40+00 2
10 87.12+557 ° 2010 °
Deltamethrin EC2.5% (Mahan®) 25 100 @ 20+10 °
125 100 @ 40+00 °

Comparison between rows (Factor A) - The same letters in each column are not significant statistically (HSD %5)
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Table 2 a: The efficiency percentage of nanocarrier, deltamethrin nanoformulation and EC formulation in different concentrations on wheat bushes
with one spraying in tillering stage and evaluation at 7 and 45 days after treatment (DAT) on overwintered adults and 4" instar nymphs in greenhouse

conditions, respectively; Tukey grouping for the interaction effect along with cutting through factor B in factor A.

Factor A Factor B
Concentration 7-DAT 45-DAT
(mg a.i./L) (Overwintered adults) (4" instar nymphs)
Water 0 (U 0?
10 23+36 ? (R
Nanocarrier 25 30.02+6.4 13.33+57 °
125 64.12+6 13.33+57 °
10 96.78 £5.57 ? 13.33+57 °
Deltamethrin nanoformulation 25 96.78 +5.57 @ 2000 °
125 100 @ 40+00 °
10 87.12+557 ? 20+10 °
Deltamethrin EC2.5% (Mahan®) 25 100 @ 20+10 °
125 100 @ 40+00 "

Comparison between columns (Factor B) - The same letters in each row are not significant statistically (HSD %5)
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Table 3: Tukey's mean comparison test for the number of Sunn-pest

oviposition under different treatments.

Concentration Total number

ebu.lw‘ (Ll et a.l., 2006) _,l_.jl; Lﬁd)?wyjﬂ)ﬁyb DL ‘J.i):.éub Treatment (mg aI/L) of EggS
. ;)‘}}. )_54. P los f‘_}" 33 \) ajj_;.a osle O R \Jyﬁyb )\ Water 0 19767 +32.1 @
10 160.67 +18.2
Al o S DLS 5 oS ol (55158 S e bl Nanocarrier 25 143£241 ®
: - s T 125 129.67 +27.1
Lj.} uJ.z— d’i)lg )| L{.:L:__.wj;l.:.‘.l..il.m Cloblaee U'S‘i‘k"" )\ 10 7266 + 851 ™
O g‘j o im oS -")-:ts‘“ wb o i O J)K:J}S u‘“\J" Deltamethrin Nanoformulation 25 67 £5.56 °©
125 64.00+4.93 ©
(Lietal, 2006) 53 5 o 5l 5 esls s B Iy 54 10 69.00 £ 7.54 ™
. o . - EC2.5% (Mahan®) 25 68.66 + 7.85 ™
e St g0 S bl s slse 21D Ol e 2l 125 12.00 £ 2.00 ¢

o J.jl)jdo £ o oy e osle Q;JS 4H§ g dal gt The same letters are not significant statistically (HSD %5).
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