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Biology and life table parameters of Hyperaspis polita feeding on
Phenacoccus solenopsis and Planococcus citri under laboratory conditions
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Abstract

The coccinellid Hyperaspis polita Weise is one of the important predators in controlling mealybugs. In this study, biology and life
table parameters of H. polita were determined by their feeding on two species of mealybugs, Phenacoccus solenopsis Tinsley and
Planococcus citri Risso, to idetify the best prey for mass rearing of H. polita under laboratory conditions (optimal tepmerature 30 + 1°C, 65
+ 5% RH and a photoperiod of 14L:10D). Data analyzing based on the age-stage, two sex life table theory indicated that egg incubation,
larval instars, prepupal and pupal stages period were 5.08, 3.62, 2.47, and 6.55+0.07 days feeding on P. citri and 5.18, 3.75, 2.38, and
6.16days feeding on P. solenopsis, respectively. The APOP, TPOP, ovioisition period, female and male longevity, mean number of eggs per
female were 4.36, 32.28, 51.72, 81.89, 69.84 days, and 220.84+24.44 eggs on P.citri and 4.87, 32.39, 45.33, 70.85, 64.44 days, and 182.61
eggs on P. solenopsis, respectively. The maximum daily fecundity was 5.5 eggs per day on both of prey. The life table parameters of H.
polita including the intrinsic rate of increase (r,,), finite rate of increase (L), net reproductive rate (Rj), mean generation time (T) were
estimated as 0.07830.0042 d”!, 1.0814+0.0045 d, 53.35+10.06 offsprings, 50.80+ 0.81 d on P. citri, and 0.067+0.0045 d’, 1.0797+0.0047
d', 43.35+8.58 offsprings, 49.14+0.80 d on P. solenopsis, respectively. According to our results, H. polita can successfully survive and
reproduce on both of mealybugs, thus both of them are suitable for mass production of this predator. But regaring to easily rearing of P.citri
in laboratory conditions this species is suggested as the best prey.
Keywords: Age-stage two-sex life table, Hyperaspis polita, Phenacoccus solenopsis, Planococcus citri.
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Table 1. Developmental time (mean+SE) and pre-adult mortality of Hyperaspis polita feeding on

Phenacoccus solenopsis and Planococcus citri

Prey
Statistics P. citri P. solenopsis
mean+SE n (range) mean+SE n (range)
Developmental time (d)
Egg 55.08+0.08* 113(4-8.5) 55.18+0.08* 127(4.7-5.5)
1st insar 3.17+0.08" 102(2-5) 3.27+0.06" 118(2.2-4.8)
2nd instar 2.35+0.06" 95(1.5-3.5) 2.71+0.03* 111(3.6-4.2)
3rd instar 3.89+0.05" 89(3-5.5) 3.96+0.07" 100(4.7-5.4)
4th instar 5.05+0.05" 83(4-7) 5.06+0.08" 90(2-2.7)
Pre-pupa 2.47+0.05" 77(1-4.5) 2.38+0.09* 84(5.6-6.6)
Pupa 6.55+0.07* 73(4-10) 6.16+0.12° 78(2.5-8.5)
Total pre-adult 28.16+0.14* 73(24.5-31) 27.79+0.34* 78(24.30.5)
Total pre-adult of female 28+0.24° (24.5-29) 27.55+0.24* (24.5-28.5)
Total pre-adult of male 28.29+0.24* (25-30) 27.8+0.24* (25-31)
Total pre-adult Mortality (%) 54% 54 %63 63

AL e (0=0.05) Ao y3 O Jloz| éa.w > Paired bootstrap « 5, wlol Sl jme 3] ple edkasOlis bacass ) 0,3 alin iy,

s#Rows with the same letter were not significantlly different based on the Paired bootstrap procedure (¢=0.05).

SiopaS 3 Ui slre s Jsb «(s,) (esbe 5 5) Hyperaspis polita CJL SLS 5 sisS ae b -Y Jgd
OS5 sIs,0 s 4y s sl sblis slads b 651315 5 Gs,) (TPOP 5 APOP)
Table 2. Preoviposition period (APOP), total preoviposition period (TPOP), oviposition period, adult longevity,

fecundity (mean+SE) of Hyperaspis polita teeding on Phenacoccus solenopsis and Planococcus citri

Prey
Statistics P. citri P. solenopsis
mean+SE n (range) mean+SE n (range)
Adult Longevity (d)
Female 81.89+5.95* 32(1.5-104) 70.85+5.55* 33(80-139)
Male 69.84+3.37* 41(1-68) 64.44+2 83" 45(1-64)
Adult Preoviposition (d)
APOP 4.36+0.08" 25(3-6) 4.87+0.18" 24(4-7)
TPOP 32.28+0.34* 25(28.5-36) 32.3940.0.36" 24(29.5-37)
Oviposition period (d) 51.72+2.95* 25(0-69) 45.33+3.48" 24(0-67)
Fecundity (egg/female) 220.8+24.44" 32(0-393) 182.61+23.48* 33(0-393)
Maximum daily fecundity 55 55

il e (0=0.05) Loy O Jlax| claw > Paired bootstrap 4,5, ulul 5 1o gms O pde edasOLLS lacdis; 0555 bl By >

#Rows with the same letter were not significantlly different based on the Paired bootstrap procedure (a=0.05).
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Fig. 1. Age-stage specific survival rate (sy;) of Hyperaspis polita feeding on Phenacoccus solenopsis and Planococcus citri
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