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Abstract

Melon aphid Aphis gossypii is one of the economic pests of melon that has a high adaptability to various environmental
conditions, including salinity. In this study, the lethal and sub-lethal (LD1o) effects of Palizin soap insecticide (0, 450, 696,
1078, 1669, 2583 and 4000 ppm) were investigated on A. gossypii reared on melon seedlings under salinity stress (0, 20, 40
and 60 mM) in a factorial experiment based on completely random design in growth chamber (25 + 1°C, %70 + 5 RH and
16L/8D h photoperiod). Bioassay was performed based on leaf deep method. The LDso values after 24 hours were estimated
as 1378, 1036, 860 and 749 ppm for treatments, respectively. An inverse relationship was observed between the toxicity of
Palizin and increase in salinity. To determine the effect of LD, of Palizin on aphids, biological parameters of insect fertility
in each salinity treatment were determined based on the age-stage, two-sex life table theory. The nymphs had longer
development duration in treated aphids than aphids that grew under similar salinity conditions, but adult insects had a shorter
longevity and less fecundity. The average of intrinsic rate of increase varied from 0.31 to 0.17 @/9/days™* and the average of
generation time varied from 11.16 to 12.65 days between 0 and 60 mM salinity treatments. Based on the results, Palizin
insecticide with salinity stress can be recommended for successful integrated management of aphid on melon under salinity
stress conditions.
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Table 1. Probit analysis of Palizin insecticide against wingless Aphis gossypii adults on melon seedlings under salinity stress

after 24 h of treatment.

Lethal doses (ppm)

(n?ﬁ:)?)ity (95% confidence limits) Slope + SE Intseécept * (d f:ﬁ)z
LCio LCso LCoo

0 @856 %%334.74) (1259.%;27Eﬂ '125108.59) (3539.1'13133i3 .59(?40.67) 268+0.18 268018 164

20 (333.3&? %32134.61) (952.%)23-61?213.92) (2380.25619-5 :3?342.08) 3.09+0.20 309£020 302

40 (311.2?? %1723.64) (793.28<i‘3 (}%129.53) (1797.(?? 94;;90.96) 3:49+0.24 3492024 302

60 362.78 749.94 1550.26 4.09+0.29 4094029 312

(309.51-410.94)  (964.76 — 805.15)

(1405.02 — 1751.08)

n (720): Number of treated insects, the numbers in parentheses indicate min. and max. percent (P < 0.05). LCso values with their
confidence limits (CL) were expressed as ppm (mg of insecticide/liter of water). X2 Chi-square; its value is significant in 95 confidence

interval.
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Table 2. Comparison of the effect of salinity on the susceptibility of adults of Aphis gossypii to Palizin insecticide (LDso

and LDg ratios and 95% confidence limits) on melon.

Salinity 60
40 1.15 (1.03 -1.28) * 40
20 1.38 (1.24 — 1.55) * 1.21 (1.07 —1.35) * 20
0 1.84 (1.64 —2.07) * 1.60 (1.42 —1.81) * 1.33 (1.18 - 1.51) *

Susceptibility ratio estimated by LCso of one population / LCso of more susceptible population; the upper and lower 95% CL were calculated
according to the method described by Robertson & Preisler (1992), The asterisk * indicates a significant difference between crossed LC50s

at 5%.
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Figure 1. Comparison of the corrected mortality rate (mean + degree of freedom) of adult melon aphid on melon seedlings
under different salinity stress-different concentrations of the Palizin insecticide.
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Figure 2. Age-stage specific survival rate (Sx;) of Aphis gossypii under salinity stress (left column) and the LD of Palizin
under salinity stress (right column).
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Table 3. Biological responses (mean SE) of the nymphs of Aphis gossypii exposed to LD1o of Palizin under salinity condition.

Parameter (day)

Salinity (mmol)

Results of analysis of

0 20 40 60 variance in each row
Control 1.08+0.28" 1.36+0.49 ® 1.32+048 ® 152+051° F (3,96) = 4.16., P<0.05
1t instar Palizin 1.28 +0.08 b 1.0+ 0.08 b* 1.64 +0.08° 1.64 +0.08° L(gjgg) =70.78,
Analysis  T(40) = - 1.86, P<0.05  T(24) =3.67.,P<0.05  T(48)= - 2.34,p=0.34  T(48)= - 0.84., p= 0.17
Control 1.08+0.22° 1.36+0.22 % 1.64+0.22 2.04+022° F (3,96) = 3.19., P<0.05
Palizin F (3,96) = 70.78.,
ond instar 1.52 +0.09 16+01° 1.64 % 0.09 1.76 + 0.09 @ Pg(o.os)
Analysis  T(37)=-3.79,P<0.05  T(43) = 0., P<0.05 T(43) = 0., P<0.05 T(48) = - 0.7., P<0.05
Control 1.12+06° 1.39+0.1° 1.45+0.11° 2.09+0.142 F(3.87) = 16/51.,
P<0/05
3rd instar Palizin 1.75+ 0.1 b* 1.96 +0.1 b* 2.08 +0.11 b= 2.5+0.11 & F(3,96) = 70/78.,
P<0/05
Analysis  T(43) = -3.26,P<0.05 T(43)=-3.26,P<0.05 T(41)=-4.54,P<0.05 T(40)= - 2.16., P<0.05
Cantrol 1.12+011° 1.85+0.12° 24+0132 206+0.14® F(3,79) = 21.06.,
P<0.05
4th instar Palizin 2.21+0.11 b* 2,63 +0.12 2b* 2.47 +0.12 ®* 2.7+0.1% g (g'gg) =70.78.,
<0.
Analysis  T(33) = -4.85,P<0.05 T(33)=-485,P<0.05 T(28)=-0.3,P<0.05 T(24) = - 5.04., P<0.05
Control 44+025¢ 5.81+ 027" 6.45 + 0.28 747+03° Eég'gg) =22.45,
Nymphal Palizin F (3.96) = 70.78.,
duration 6.66 + 0.28°¢* 7.2 +0.28 bes 7.89 + 0.29 8.47 +0.31 P§(0.05)
Analysis  T(37) = -8.65,P<0.05 T(38)=-3.42,P<0.05 T(36)=-3.48,P<0.05 T(28)=-227.P<0.05
Control a b b c F (3,96) = 70.78.,
1+0.1 0.81+0.1 0.80+0.1 0.67+0.1 D20.08
Nymph survival i =
rate (%) Palizin 0.82:+0.01°% 0.81+0.01° 0.77£0.01° 0.65+0.01" PSR = 1078,
Analysis  T(24) = -10.5,P<0.05 T(48)=0.08.,p=08  T(48)=1.53,p=0.82 T(48)=0.48,p=0.72

(n=28): Number of repetitions., Means within a row, followed by different letters are significantly different (LSD, P > 0.05). The asterisk * indicates a significant
difference between insecticide treatment and control at each salinity concentration (Independent Samples t Test, P > 0.05).
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Table 4. Biological response (= SE) of the adults of Aphis gossypii exposed to LC1, of Palizin under salinity stress (n=28).

Salinity (mmol)

Results of analysis of

Parameter 0 20 40 60 variance in each row

Control 0.12+0.08° 0.23+0.09°¢ 0.7+0.09° 1.17+0.1°2 F (3,79) = 27.35., P<0.05
Pre-reproductive  Palizin 0.57+0.12 140.11°* 1.21+0.11° 1.7+0.12°¢* F (3,73) = 17.1., P<0.05
period (days) _ T(38) = - 5.24.

Analysis  T(44) =-7.86.,P = 0.08 T(37)=-5.13,p=0.15 T(27) = - 3.55., P<0.05

P<0/05
Reoroduc Control 23+1.02° 14.14 +1.12° 10.15 + 1,15t 8.64+1.24¢ F (3,79) = 34.86., P<0.05
eproductive L. a abse bese o _

period (days) Palizin 10.76 + 0.81 10/2 +0.83 7.1+0.86 57+0.9 F (3,73) = 7.92., P<0.05

Analysis  T(39) =7.27.,P<0.05  T(39)=2.93,P<0.05 T(31)=2.12,P<0.05  T(27)=3.03,P<0.05
Post. Control 2.24+0.16" 2.58 +0.17 @ 3.5+0.182 2.35+0.2° F (3,79) = 10.43., P<0.05

o X -
reproductive Palizin 3.14+0.18° 3.5+0.182 3.52+0.19° 2.23+0.2 F (3,73) = 9.15., P<0.05
period (days)  Apaiysis  T(44)=-3.88,P=003 CDT-204P= ran - 115 p=054 T(32)=042.P =096
0.31

Control 25.36+1.12 17.38 £1.19° 13.55 +1.23 b 11.41+1.33°¢ F (3,79) = 27.54., P<0.05

Adult |0n£(ilgvit>; Palizin 13.66 + 0.98 2* 14.05 + 1.012* 11.26 + 1.03 = 8.7 +1.09 b* F (3,73) = 5.47., P<0.05
ays

Analysis  T(39)=7.29.,P<0.05 T(31)=213,P<0.05 T(35)=1.34,P<0.05  T(28)=2.11,P<0.05

Control 0.63 +0.05 @ 0.48 +0.05 @ 0.35+0.06 0.28+0.06 ° F (3,124) = 7.64., P<0.05
Adul(t S;Jrvival Palizin 0.44 +0.06° 0.35+0.05° 0.29 + 0.052* 0.26 + 0.06 2* F (3,105) = 1.56., P=0.2
rate (%

Analysis T(®4)=21,p=0.75 T(60)=1.65,p=03 T(36)=-3.48,P<0.05 T(28)=-2.27.,P<0.05

_ Control 29.76 +1.222 20.4 +1.44 17+ 1.46° 14.12+ 1.46 F (3,96) = 21.62., P<0.05

Total —longevity  pgjizin 18 +1.352 18.12 + 1.35% 15.84 + 1.35b 13.36 + 1.35" F (3,96) = 2.72., P<0.05
(days) . _ _ T(48) = 1.06., p = _ _ _ _

Analysis T(48) = 6.77.,p = 0.67 0.33 T(48)=054,p=026 T(48)=0.39.,p=0.14

Control 58.16 +3.552 51.71+3.87°2 31.2+397° 22.88+4.310 F (3,79)=17.94., P<0.05
Total fecundity  pajizin 40.28 +2.9%* 27 £2.97b* 19.52 + 3.04 b+ 13.52 +3.22°% F (3,73)=14.61., P<0.05
(Q/9/generation)

Analysis  T(44) =. 3.43, P<0.05 T(31) =4.22.,P<0.05 T(58) = 0.73., P<0.05 T(47) = 0.23., P<0.05

within a row followed by different letters are significantly different (LSD, P> 0.05). The asterisk * indicates a significant difference between insecticide treatment and

control at each salinity concentration (Independent Samples t Test, P > 0.05).
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Table 5. Population parameters (Mean + SE) of Aphis gossypii exposed to LD of Palizin under salinity stress (n=28).

Salinity (mmol)

Results of analysis of

Parameter 0 20 40 60 variance in each row
. Control 67.2+0.52% 53.54 +0.78° 38.71+0.78¢ 26.47 +£0.78¢ F (3,96) = 504.36., P<0.05
GRR (offspring)
Palizin 42.94 + 0.53 % 30.58 + 0.44 " 22.06 £ 0.53°* 14.75 £ 0.539" F (3,96) = 515.35., P<0.05
Analysis  T(48) = 24.88., P<0.05 T(29) = 16.52., P<0.05 T(48) =23.03,,P<0.05  T(44) = 25.12., P<0.05
Control 57.77 + 0.63°2 41.79+1.28° 2494 +0.88° 15.27 +£0.88¢ F (3,96) = 453.35., P<0.05
Ro Palizin 33.82 + 0.96%* 21.38+0.54 " 14.9+0.62°¢ 9.12 +0.62 % F (3,96) = 287.02., P<0.05
(R/Q/offspring)
Analysis  T(48) = 20.78., P<0.05 T(32) =14.5., P<0.05 T(33) =11.11,P<0.05  T(48) = 3.03., P<0.05
Control 0.42+0.0° 0.36 £0.0° 0.28+0.0° 0.22 +£0.04 F (3,96) = 563.99., P<0.05
rm (9/9/days™) Palizin 0.31+0.003* 0.25 + 0.003 ** 0.21 £0.002 ¢* 0.17 £0.001 9* F (3,96) = 312.9., P<0.05
Analysis T(32) = -28.64.,P<0.05 T(34)=19.26.,P<0.05  T(37)=17.15.,P<0.05  T(48) = 8.07., P<0.05
Control 1.52+0.0 1.44+0.0° 1.33+0.0° 1.24 +0/0¢ F (3,96) = 565.76., P<0.05
2(9/9/days™) Palizin 1.37+0.0%* 1.29+0.0"" 1.24+0.0°¢ 1.18+0/09* F (3,96) = 312/9., P<0.05
Analysis  T(33) =29.72., P<0.05 T(32) = 18/54., P<0.05 T(36) = 16/92., P<0.05 T(48) = 8.16., P<0.05
Control 9.57+0.6° 10.09+0.6°¢ 11.14+0.6° 12,22 £0.62 F (3,96) = 387.96., P<0.05
T (days) Palizin 11.16 £ 0.04 ¢* 11.93+0.05°¢* 12.37 £ 0.05°* 12.65+0.052* F (3,96) = 156.37., P<0.05
Analysis T(36) = - 31.52,, P<0.05 T(41) = -20.06.,P<0.05 T(34)=-13.73,P<0.05 T(35) = -5.44., P<0.05

n: Number of repetitions. Means within a row followed by different letters are significantly different (LSD, P> 0.05). The asterisk * indicates a significant difference
between insecticide treatment and control at each salinity concentration (Independent Samples t Test, P > 0.05).
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Figure 3. Age-specific survival rate (lx) and age-specific fecundity (my) of Aphis gossypii under salinity stress (left column)
and the LDyo of Palizin under salinity stress (right column).
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