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Table 1. The mean consumption number (+SEFp2* and 3 larval instars and male and female
Hyperaspis polita on different stages Mipaecoccusviridisin no-choice experiment

Predator Stage: Mealybug's stage

Egg F'nymphal 2" nymphal 39 nymphal  Adult female
instar instar instar

18'instar 8.90+0.52 0.50+0.1F¢ 2.90+0.4%¢ 2.60+0.16¢ 0.00+0.06¢
2" instar 19.60+1.1% 12.30+1.06¢ 15.40+0.3%¢ 9.30+0.3Pb 0.10+0.16¢
3 instar 40.70+1.67 30.70+2.18¢ 16.00+0.85¢ 12.10+0.8%°  0.20+0.13¢
4" instar 89.70+2.68 49.80+3.65° 39.40+0.94° 18.30+0.9%2 1.60+0.16°
Adult male 44.10+1% 58.50+1.922 16.20+0.7%¢ 6.60+0.76° 0.70+0.15"
Adult female 69.70+2.8% 69.90+1.59% 29.70+1.48° 16.20+0.58°  0.40+0.16"

Values in columns followed by the same lowercatteri@re not significantly differersit P<0.05 (Tukey test)

) s «(x* = 98.03 P<0.0002 . (P<0.0001
=) 5 LS ol (= 491.05 P<0.0001
¥ = 129.12 ) oL 5 (174.84 P<0.0001

e b)Y Lk s osls L3 5K lestl s Olejen
> = 59.39 ) 55 «(y? = 4279, P<0.000D <
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Figure 1. Mean consumption rate (%) &f 2'¢ 39 and 4" larval instars as well as adult males and
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female (A) ofNipaecoccus viridisin choice test. Values in columns followed by slagne lowercase letter
are not significantly different (Chi-square, P<(.05
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Table 2. Prey preference of different larval stagésilt males and females of the coccindHigberaspis
polita to the mealybug\ipaecoccus viridis (Egg (E), ' (N1), 2¢ (N2) and 8 nymphal instars (N3), and
adult female (A)) in choice test (Chi-square, P§).0

Predator Stages

Mealybug

orey stages 1stinstar 2 instar 34 instar 4% instar Adult male  Adult female
Evs. NI =213, =273, =719, = 316.7, 7= 81.0, = 46.2,
' P<0.0001 P<0.0001 P<0.0001 P<0.0001 P<0.0001 P<0.0001
Evs. N2 v =0.1, v?> = 0.6, v =6.1, y? = 6.4, v=14.1, 2> =40.2,
’ P=0.734 P=0.452 P=0.013 P<0.011 P<0.0001 P<0.0001
Evs. N3 =219, =45, 2 =26.9, 2=17, Z=116.4, (=344,
) P<0.0001 P=0.033 P<0.0001 P=0.190 P<0.0001 P<0.0001
Evs. A 2 =54, 2=16.2, 2 =302, 2 =63.9, 2 =329, =879,
’ P=0.017 P<0.0001 P<0.0001 P<0.0001 P<0.0001 P<0.0001
NL vs. N2 y?>=15.3, > =19.4, ¥’ =24.6, y? = 289.6, v’ =8.2, v?>=0.5,
' P<0.0001 P<0.0001 P<0.0001 P<0.0001 P=0.004 P=0.477
NLvs. N3 2 =0.3, 2 =415, 2=17, 2=1723, 2=30.3, =19,
) P=0.558 P<0.0001 P=0.196 P<0.0001 P<0.0001 P=0.165
N1 vs. A Xz =1.1, xz =5.8, xz =10.5, xz =6.2, Xz =12.5, xz =451,
' P=0.594 P=0.009 P=0.001 P=0.012 P<0.0001 P<0.0001
N2 vs. N3 ¥’ =16.8, v2 =7.2, ¥ =7.7, v’ = 0.4, v’ =48.1, v? = 0.6,
’ P<0.0001 P=0.007 P=0.005 P=0.547 P<0.0001 P=0.447
N2 vs. A =48, =142,  @2=208, =801, =184, =396,
' P=0.029 P<0.0001 P<0.0001 P<0.0001 P<0.0001 P<0.0001
N3 Vs, A =08, 2=221, 2 =126, 2 =63.3, =35, =327,
' P=1.000 P<0.0001 P<0.0001 P<0.0001 P=0.085 P<0.0001
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Figure 2. Consumption rates by fourth instar larvBldyperaspis polita at different densities of
Nipaecoccus viridis eggs. The symbols represent the observed datthatides to the fitted model.
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Table 3. Logistic regression analysis of the préporof Nipaecoccus viridis eggs eaten as a function of
initial prey density by fourth instar larva, adfdtnale and male dflyperaspis polita

Predator stage Coefficient Estimate SE Chi-squared P value
Value

Intercep 3.974 0.418¢ 90.2¢ <0.000:

4th instar larva Lineal -0.011¢ 0.0094¢ 1.5t 0.213¢
Quadrati 0.00003: 0.00006: 0.2¢ 0.595(

Cubic -9.99E-8 1.206E-7 0.6¢ 0.407:

Intercep 2.890¢ 0.310¢ 86.6¢ <0.000:

Adult female Lineal -0.029¢ 0.011¢ 6.57 0.010¢
Quadrati 0.00033: 0.00012! 6.6 0.010(

Cubic -1.38E-6 4.21E-7 10.7¢ 0.001(

Intercep 1.668( 0.267¢ 38.7% <0.000:

Adult male Lineal 0.014: 0.015° 0.81 0.368t¢
Quadrati -0.0003¢ 0.00025! 2.01 0.156¢

Cubic 1.321E-6 1.212E-6 1.1¢ 0.276(
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Table 4. Estimated parameters of the random predgtation for fourth instar larva, adult femal& an
male ofHyperaspis polita fed onNipaecoccus viridis eggs

Prey stage Parameter Estimate = Asymptotic SE  Asymptic 95% CI T/Th r2
e Lowet Uppel
4" instar larva a 0.255: 0.031¢ 0.1917  0.318¢ 298.5: 0.99¢
Th 0.088: 0.0041: 0.079¢ 0.096:
Adult female a 0.198: 0.037¢ 0.124( 0.272¢ 150.4° 0.97¢
Th 0.159¢ 0.013¢ 0.132¢ 0.186¢
Adult male b 0.0040! 0.00069: 0.0026° 0.0054: 77.3¢ 0.97¢
Th 0.310: 0.010: 0.289¢ 0.330:
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Table 5. Parameters estimated by an equation withdicator variable for comparing functional respe
parametersa, D) of 4" instar larvae and adult femalesttyfperaspis polita fed onNipaecoccus viridis

eggs.
Prey stage Parameter Estimate Asymptotic SE Asymptotic 95% CI
Lowel Uppel
4" instar larve- Da -0.057( 0.050¢ -0.1574 0.043t
Adult female
Dm 0.0714 0.013: 0.045¢ 0.097:

" Indicating differences between treatmentsafor
™ Indicating differences between treatmentsTr
T Indicating significant differences between treattaen
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Abstract

The spherical mealybudyipaecoccus viridis (Newstead) is one of the major citrus pests with
economic importance in the world which also occurssouthern Iran, including Khuzestan
province. In this research, prey stage preferemuk fanctional response of the coccinellid
Hyperaspis polita Weise feeding orN. viridis were studied at 30 + 1°C, 65 + 5% RH and a
photoperiod of 14:10 (L:D) h. Results indicatedtttiee eggs of mealybug were preferred more
than any other stages by most stagesi.opolita, whereas adult females were less preferred.
Results of logistic regression fol"4arval stage, adult female and adult male of |adyles by
feeding on mealybug eggs, the preferred stagealeydunctional response type Il, 1l and lll,
respectively. The searching efficien@) for 4" instar larvae and adult females were 0.2553 and
0.1983 h., respectively, using Rogers equations. Constaefficent () for adult males was
estimated to be 0.00405. The minimum handling t{¢ was estimated to be 0.0881 fdf 4
instar larvae and maximum was 0.3101 for adult mmafdadybeetles. The maximum theoretical
predation rateT/Tn) was calculated as 298.51 eggs/day Byinktar larvae and minimum was
77.39 eggs/day by adult males. According to owiltesit seems thdil. polita has the potential
for biological control ofN. viridis. Nevertheless, additional field investigationstbfpolita and
comparison to other available predators would wessary.

Key words: Biological control, predator — prégteraction, logisticegression, spherical mealybug
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