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Table 1. Logistic regression analysis of functional response of the 3™ instar larvae of Chrysoperla carnea
to different densities of Aphis gossypii on three cucumber cultivars in two types of culture substrates

Cultivar (culture substrate) Parameter Estimate SE v P —value
Po 3.8508 0.5307 52.65 <0.0001
Vihan (hydroponic culture) P1 -0.1212 0.0347 12.21 0.0005
P2 0.00160 0.000609 6.91 0.0086
Ps -7TE-6 2.9E-6 5.83 <0.0001
Po 2.9087 0.4380 44.09 <0.0001
Shahab (hydroponic culture) P -0.0443 0.0299 2.20 <0.0001
P2 0.00018 0.000536 0.12 <0.0001
Ps -2.78E-6 2.578E-6 1.16 <0.0001
Po 1.6222 0.3397 22.80 <0.0001
Saba (hydroponic culture) P1 -0.0547 0.0259 4.47 0.0034
P2 0.00195 0.000487 15.95 <0.0001
P3 -0.000011 2.388E-6 21.18 <0.0001
Po 1.8679 0.3026 38.09 <0.0001
Vihan (soil culture) P: -0.0485 0.0220 4.85 <0.0001
P2 0.000358 0.000409 0.77 0.0040
P3 -7.81E-7 2.003E-6 0.15 <0.0001
Po 1.6863 0.2992 31.76 <0.0001
Shahab (soil culture) P: -0.0235 0.0220 1.14 <0.0001
P2 0.00018 0.000411 0.20 0.0018
Ps -2.015E-6 2.013E-6 1.00 <0.0001
Po 1.5229 0.2765 30.61 <0.0001
Saba (soil culture) P: -0.0485 0.0206 5.56 <0.0001
P2 0.000486 0.000386 1.59 <0.0001

P3 -1.65E-6 1.896E-6 0.75 <0.0001
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Figure 1. Functional response curves of the 3™ instar larvae of Chrysoperla carnea to
different densities of Aphis gossypii on three cucumber cultivars in two types of culture

substrates
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Table 2. Functional response parameters of the 3™ instar larvae of Chrysoperla carnea to different
densities of Aphis gossypii on three cucumber cultivars in two types of culture substrates

a(h?d) Tn (h)
Cultivar (culture substrate) - — - SF— 95% Ci Estimate £SE 95% CI R
Vihan (hydroponic culture) 0.1087+0.0086  0.1025-0.1137 0.1310+0.0214 0.0898-0.1722  0.99
Shahab (hydroponic culture) 0.1074+0.0092  0.0890-0.1257 0.1438+0.0174 0.1043-0.1897  0.98
Saba (hydroponic culture) 0.0720+0.0044  0.0433-0.0780 0.1453+0.0104 0.1030-0.1876  0.99
Vihan (soil culture) 0.0445+0.0025  0.0394-0.0495 0.151740.021 0.1095-0.1938  0.98
Shahab (soil culture) 0.0434+£0.0031  0.0372-0.0497 0.1647+0.0212 0.1223-0.2071  0.98
Saba (soil culture) 0.0401+0.0027  0.0347-0.0455 0.1665+0.0165 0.1335-0.1994  0.97

4S5l Ol (F Jpdr) S8 o £ 55 55 S8 paw o 5,Y (b 2S5 sla eyl alie (bl gy )
S TS 53 il ol 53 OMast s s s 03 b ($3) S R g 53 0 S S ales 5 el s M|
St 8583 m s Olaj 53 M3 gl fme L 5 Ol s 055 55 0w S ok TS 53 5 Oled 5 Oles o35 93 o
5ol gne b 5 Olgs 055 53 0 LS e £ 55 93 2 53 el ol 5o OO ioman 3 g 1o (me L 055 )5 ol (LIS
s 0536 b 2S5 g5, (Abdel-Hameid, 2022) dwsdlis bw s oliplasil anlllas 555 5 515 grn b Bl L
A ws jlads s 5K oyl P3O slos,Y des &5 G. ficorum 5 A. CracCivora sy ol 4t 4 Cows
DL 3 e (61 0l o Olej e 85 L plitws Olaj s bples s 1 2aST 0T plaws Ol 5 2t CPACCivOra
» (Veeravel & Baskaran, 1997; Atlihan & Guldal, 2009) ol 5,15 05,8 Sl zul 5 annb 03,55 o5 S
Co e cpma Gloj o5l &K 53 1y (5 Steab sl Ll oo SHIKE AL a8 wmab 4y o S8 ol Ol
50V el & S o 558 p g e 55 b ST ol Ol 5 ity e 54575 ST 0L U1 5 g0 0 0nl ol S0
ST 2l 53 65)Y o ol 8K 01 D3 i sy o Jole il on OT 5 55 i 51 36 & 8,85 ol
(Heidarian Dehkordi et al., 2017) wib s aasb



i VEY Jle F o)l OF s alS BT Slidow

ckng)}ﬂlgr}«:&wduj)\l@Uuxf\jLgufnl)\;’wu.ag\ﬁgfjdAﬁbjeM:J)TﬁﬁaLb—\‘deq-
ST fus £ 5 93 55 5l o8 4w 55, APhiS QOSSYPIi ¢l w5l 4 dis > Chrysoperla carnea

Table 3. Parameters estimated using combined equation for comparison of functional response
parameters of the 3" instar larvae of Chrysoperla carnea feeding on Aphis gossypii on three cucumber
cultivars in two types of culture substrates

Approximate (95%)

Cultivar (culture substrate) Parameter  Estimate SE Lower Upper
. . Da 0.0644 00140 00754  -0.0612
Vihan (hydroponic-soil) Drr 00209 00398 -00190  0.0226
. Ds -0.0623 00211  -0.0762  -0.0518

Shahab (hydroponic-soil) D 0.0211 00324 -0.0182  0.0274
Saba (hydroponic-soil) Da -0.0319 00101  -0.0425  -0.0106
yarop Drn 00216 00269 00117  0.0305

. . Ds 00011 00061  0.0002  0.0022
Vihan-Shahab (soil) Drn 00121 00323 -00133  0.0128
Vihan-Saba (soil D, -0.0043 00070  -0.0062  0.0031
Drn 00150 00365  0.0056  0.0245

. Da 00033 00070  -0.0044  0.0046

Shahab-Saba (soil) D 00018 00288  -0.0013  0.0130
. . D 00015 00188  -0.0017 _ 0.0162
Vihan-Shahab (hydroponic) D 00130 00342 -00155  0.0145
. . Ds -0.0387 00130  -0.0594  -0.0257
Vihan-Saba (hydroponic) D 00147 00411 00132 00164
. Da -0.0354 0.0141 -0.0452 -0.0288

Shahab-Saba (hydroponic) D 0.0016 0.0230 -0.0019 0.0026
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Abstract

In this study, the effect of three cucumber cultivars (Vihan, Shahab, and Saba) and two types of
culture substrates (soil and hydroponic) was investigated separately on the functional response of 3™
instar larvae of Chrysoperla carnea (Stephens) to different densities (2, 4, 8, 16, 32, 64, and 128) of 4-
day-old nymphs of Aphis gossypii Glover. The 3" instar larvae of predator were starved for 16 h before
the experiment. The experiment was conducted for 24 h in leaf cages at 25+2 C, 6545 % RH, and 16:8
h (L: D). Logistic regression analyses revealed that the functional response of the C. carnea to A.
gossypii in all treatments was type 1. The attack rate (a) of 3 instar larvae of the predator in hydroponic
culture treatments was significantly higher than the soil culture. The handling times (Tn) of the predator
varied from 0.1310 to 0.1665 h on different treatments. The 3™ instar larvae demonstrated the highest
feeding attack rate on A. gossypii when associated with the Vihan cultivar, followed by the Shahab and
Saba cultivars across both culture substrates. The results revealed that the culture substrates and plant
cultivars can affect the functional response parameters of 3" larval instar of C. carnea. Further research
is necessary to gain a deeper understanding of how plant culture substrates and cultivars influence the
interactions among cucumber, A. gossypii, and C. carnea.

Key words: Common green lacewing, cucumber cultivars, culture substrate, melon aphid, predator-prey
interaction
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