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Extended Abstract

1. Introduction: The melon aphid, Aphis gossypii Glover is a polyphagous pest that causes serious damage to various
crops including vegetables. This insect is one of the most important pests of cucumber plant in greenhouses throughout the
world. Biological control is one of the alternative or complementary methods for chemical control that can be used in IPM
programs. The use of natural enemies can be very effective in reducing the population of invasive pests. Among biological
control agents, Chrysoperla carnea (Stepehns) has attracted the most attention as an effective pest control agent. Also, using
resistant cultivars is one of the important methods for pest control management. Therefore, the use of resistant cultivars with
effective biological control agents plays an important role in pest control. The aim of this study was to investigate the effect
of some cucumber cultivars on biological and population growth parameters of A. gossypii and the functional response of C.
carnea.

2. Materials and Methods: Four cucumber cultivars including Arshia, Caspian, Danito and Tarom were used in this
study. Life table experiments were performed using 50 first instar nymphs (< 24 h old) for each cucumber cultivar. The
nymphs were separately reared on the leaves of each cultivar. After emergence of adults, their fecundity and survival were
recorded daily until all of them were dead. The parameters were estimated using TWOSEX-MS Chart, life table procedure.
In the functional response experiment, different densities (2, 4, 8, 16, 32, 64 and 128) of 3- and 4-d- old aphid nymphs were
separately offered to the third instar larvae of C. carnea, which were starved for 16 h before the test. The number of
consumed preys was recorded after 24 h. The experiment was repeated 10 times for each aphid density and cucumber
cultivar. Logistic regression analysis and nonlinear least square regression procedure were used to determine the type of
functional response and estimate the parameters, respectively. The experiments were carried out in a greenhouse at 25+2 °C,
65+5% RH and a photoperiod of 16:8 (L: D) h.

3. Results and Discussion: Based on the results, the highest values of intrinsic rate of increase (rm) and net reproductive
rate (Ro) of the aphid were estimated on Tarom (0.443 + 0.009 and 30.14 + 2.05, resp.) and the lowest values were on
Caspian (0.297 +0.009 and 16.78 + 1.55, resp.) and Danito (0.305 + 0.011 d-* and 16.62 + 1.60 per generation, respectively).
The finite rate of increase (A) ranged from 1.346 + 0.013 on Caspian to 1.557 + 0.015 d-* on Tarom. The lowest values for
mean generation time (T) and doubling time (DT) of the aphid were estimated on Arshia and Tarom cultivars. In the second
experiment, the predator exhibited functional response type 111 on all cucumber cultivars. The attack constant (b) for the third
instar C. carnea varied from 0.00121 to 0.00168 and its handling time (Tnr) ranged from 0.3145 to 0.4596 h on different
cucumber cultivars.

4. Conclusion: Comparison of the biological parameters showed that Tarom cultivar with the highest values of rm and A is a
relatively desirable cultivar for the growth and feeding of A. gossypii. In contrast, Caspian cultivar is less desirable for A.
gossypii. Also, according to the parameters of attack constant (b) and handling time (Th), it seems that Caspian and Danito
are more suitable cultivars for biological control of A. gossypii than other two cultivars. However, additional studies under
greenhouse conditions are needed to provide further details of different cucumber cultivars, A. gossypii and C. carnea.
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G JJ,S O @Lo)' 64.1.»4[5

(392) 2130591 0590

o5 S Emem e . . Vs : (0392) 591215
Cultivar (59) B o131 (ol50,9 (39) 2130581 s OV'pOS':"O” period Fecundity (nymph)
APOP* (day) TPOP** (day) (day)
Lol 0.17% 0.07 6.30% 0.10 6.90°+ 0.47 20.97°+ 1.26
Caspian
ol 0.142+ 0.07 6.14%+ 0,14 6.15%+ 0.46 20.27% 1.42
Danito
Lw:)c 0.04+0.082 4.62°+ 0.08 7.48+ 0.49 27.29P+ 1.98
Arshia
9,6 0.04+0.082 4.49°+ 0.07 9.26% 0.55 32.76% 1.76
Tarom

(P <o o) wil oo b jlons (o gme BB 5925 (goaialis et ;o )0 Dol B9,
Different letters in each column indicate significant difference between treatments (P<0.05).
*Adult Pre-Oviposition Period; **Total Pre-Oviposition Period
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Table 3- Mean (£SE) population growth parameters of Aphis gossypii on different cucumber cultivars

)
Corez A, slaal )b Cultivar
population growth parameters Lod e gilo CyelS g,
Arshia Danito Caspian Tarom
Serar S SR 0.297°:0.009 03050011  0411°:0012  0.443% 0.009
Intrinsic rate of increase (rm)
oyt A 16.78%+ 1.55 16.62°+ 1.60 2456%2.11  30.14% 2.05
Net reproductive rate (Ro)
oy AL 5 26.66% 1.00 25.70% 0.95 35.85°-1.86  41.34% 1.89
Gross reproductive rate (GRR)
e Gl 134"+ 001 1350+ 002 150 002 155 002
Finite rate of increase (A)
o o pley 2 bgie 947% 017 9.19% 022 777+ 018 768+ 013
Mean generation time (T)
ez 538z 92 ole) Do 2.33%0.07 2.27%£0.08 1.68°+ 0.05 1.56°+ 0.03

Doubling time (DT)

(P <ele0) ail oo bojlons o lo g BB 3929 (gosimsylis (s 2 )0 Sgliie B>
Different letters in each row indicate significant difference between treatments (P<0.05).
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Table 4- Logistic regression analysis of functional response of the third instar larvae of Chrysoperla
carnea to different densities of Aphis gossypii on different cucumber cultivars

ms) yolyly Rl sbo glas 2

] ” X P —value
Cultivar Parameter Estimate SE

Po 0.2057 0.1709 1.45 0.2287

S Py 0.0268 0.00793 11.44 0.0007
Caspian P, -0.00043 0.0000099 19.38 < 0.0001
P3 3.558 E-7 1.565 E-6 19.34 < 0.0001

Po 03402 0.1733 3.85 0.0497

gl Py 00266 0.00802 10.99 0.0009
Danito P, -0.00044 0.000100 19.53 < 0.0001
P3 3382 E-7 1.598 E-6 19.90 < 0.0001

Po -0.0539 0.1681 0.10 0.7485

L ,e Py 0.0157 0.00782 4.03 0.0447
Arshia P2 -0.00033 0.000099 11.31 <0.008
P3 1.305 E-6 3.602 E-7 13.12 <0.0003

Po -0.0675 0.1677 0.16 0.7485

g, P; 0.0122 0.00779 2.46 0.0447
Tarom P2 -0.00028 0.000098 8.42 <0.0037
Ps3 1.144 E-6 3.567 E-7 10.28 <0.0013
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Figure 1- Functional response curves of the third instar larvae of Chrysoperla carnea to
different densities of Aphis gossypii on different cucumber cultivars
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Table 5- Functional response parameters of the third instar larvae of Chrysoperla carnea to
different densities of Aphis gossypii on different cucumber cultivars

Approximate (95%)

) ol e S slas -

Cultivar Parameter Estimate SE owly o> Vi oo
Lower Upper
OelS b 0.00167 0.00016 0.00136 0.00198
Caspian Th 0.3298 0.0075 0.3149 0.3446
giils b 0.00168 0.00017 0.00144 0.00212
Danito Th 0.3145 0.0073 0.3000 0.3289
Lo ,e b 0.00127 0.00013 0.00101 0.00153
Arshia Th 0.4596 0.0117 0.4363 0.4828
g, b 0.00121 0.00013 0.00095 0.00146
Tarom Th 0.4190 0.0116 0.3959 0.4421

po o 93Y (3L STy Sl yiol)l (e lio sl (oS 5 gadlae b oulh 00 (e sl el =7 Jgu
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Table 6- The parameters of the combined equation for comparing the functional response
parameters of third instar larvae of Chrysoperla carnea feeding on Aphis gossypii on different
cucumber cultivars

o3, Sl Approximate (95%)
Cultivar Parameter b o N
Lower Upper
ol — L e Db -0.00080 0.00665
Arshia-Tarom Dth -0.0476 0.00455
oS — Lt e Db -0.016 -0.00766
Arshia-Caspian Dth 0.1246 0.0792
gl ~Ld e Do -0.0203 -0.0109
Arshia-Danito Dth -0.0876 0.01333
omnlS = 09 6 Do -0.0173 -0.00804
Tarom-Caspian Drh -0.0316 0.0789
giilo — g, Db -0.0211 -0.0113
Tarom-Danito Dth 0.0400 -0.0873
gils = el Do 0.00379 0.0149
Caspian-Danito Dth -0.00842 0.0286
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