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Population growth parameters of Phenacoccus solenopsis Tinsley
reared on five different vegetables
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Abstract [Objectives] To determine the effect of different vegetable host plants on the growth, development, and
reproduction, of the cotton mealybug, Phenacoccus solenopsis Tinsley (Hemiptera: Pseudococcidae). [Methods] Cotton
mealybugs were fed on either potato, Solanum tuberosum (Tubiflorae: Solanaceae), purple sweet potato Ipomoea batatas,
(Tubiflorae: Convolvulaceae), cucumber, Cucumis sativus Linn. (Cucurbitales. Cucurbitaceae), lettuce, Lactuca sativa
(Asterales: Asteraceae) and cabbage, Brassica oleracea L. (Brassicales: Brassicaceae), in a laboratory at (25+1) , 60%+5%
r.h. and 14 hours daily artificial light. The developmental duration and fecundity of mealybugs fed on each different vegetable
were measured and used to calculate life tables. [Results] The shortest developmental generation duration, and the highest
average survival rate, was observed on potato, and the longest developmental duration and lowest survival rate was on
cucumber. The highest female longevity was observed on lettuce, and the highest male longevity was on potato. The intrinsic
rate of natural increase () on different vegetable hosts was, from high to low, potato, solanum tuberdsm, lettuce, cabbage and
cucumber. [Conclusion] Our results suggest that different vegetables had a significant effect on population growth
parameters of P. solenopsis, and that potato was the most suitable of the five vegetables tested for the growth and reproduction
of this species.
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Tablel Developmental duration of female and male Phenacoccus solenopsis on five different vegetable plants

Purple sweet

Cabbage L ettuce Potato Cucumber
Developmental o potato
stage n  MeantSE n Mean+SE n MeantSE »#n MeantSE »n MeantSE
1 d Female 49 6.32+0.09b 64 5.10+0.23a 50 6.33:t0.20b 82 5.42+0.09a 62 7.71+0.36C
Firstinstar (d)  male 25 6.36+027b 55 5.3240.13a 23 6.28+0.34b 67 5.51+0.11a 25 7.09+0.09c
2 d Female 49 571+0.27b 64  461+0.13a 50 5.86+0.15b 82 4.77+0.09a 62 7.08+0.03c
Second instar
(d) Male 25 541+0.10b 55  4.31+0.13a 23 6.13+0.17c 67 4.45+0.05a 25 7.03+0.36d
3 4 Female 48 6.04+0.06b 64 5.20+0.22a 50 6.80+0.15c 82 5.45+0.02a 49 8.06+0.14d
Thirdinstar (d) Mmale o _ - . _
d Female —_ —_ —_ —_ —_—
Pupa (d) Male 24 7.93+t0.11b 55  7.28+0.09ab 23 7.25+0.38a 67 7.14+0.03a 25 7.66+0.19ab
meantxSE P<0.01

Data are mean+SE, and followed by different letters in the same row indicate significantly different at 0.01 level. The same
below.
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Fig. 1 Age-stage specific survival rate (S) of Phenacoccus solenopsis reared on 5 vegetables
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Table2 Adult longevity and fecundity of Phenacoccus solenopsisreared on 5 vegetables
Cabbage Purple sweet potato Lettuce Potato Cucumber
Stage Sex
n Mean+SE n Mean+SE n Mean+SE n Mean+SE n Mean+SE
d Female 47 36.10£0.92b 64 28.71+1.2la 50 37.15+1.06b 82 36.10+1.56b 40 29.42+1.82a
Adult longevity
C) 24 378:024a 55 4.85:003b 23 4.03:0.33a 67 5.32:0.09 25 3.99+0.06a

Male

d
Pre-oviposition pgge 18 1228£0.44bc 18 1151:0.28cb 22 12.14:0.48bc 65 10.42:0.12a 17 1306+0.52

time (d)

d
Oviposition 17 14.18+1.01bc 18 13.27+0.70b 22 16.91+0.64d 65 16.28+0.44cd 17 7.88+1.06a
; Female
time (d)
/ 17 374.06+44.74b 18 420.08+30.10bc 22 473.73+41.40c 65 380.32+20.05b 17 144.29+27.36a
Fecundity Female

(eggs/female)
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Fig. 2 Age-specific total eggslaid of Phenacoccus solenopsisreared on 5 vegetables
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Table3 Population parameters of Phenacoccus solenopsisreared on 5 vegetables

Cabbage L ettuce Potato Cucumber
Parameters Purple sweet potato

n Mean+SE n Mean+SE n Mean+SE n Mean+SE n  MeantSE

o 4, 150 0.10£0.01b 150 0.14+0.00c 150 0.11+0.00b 150 0.16+0.00d 150 0.07+0.01a
Intrinsic rate (rm)(d™)

o 4 150 1.11+0.01b 150 1.15+0.01c 150 1.12+0.00b 150 1.17+0.00d 150 1.07+0.0la
Finite rate (1)(d™)

Net reproductive rate 150 43.51+9.86ab 150 105.31+21.90c 150 69.49+1.87bc 150 164.76+12.30d 150 16.53+3.35a
(Ro)
T

. 150 36.34+0.70c 150 33.55+0.30b 150 38.76+0.32d 150 32.17+0.03a 150 39.27+0.27d
Mean generation time

t
Population doubling 150 6.85:0.40b 150 5.05:0.18a 150 6.33t0.09b 150 4.37+0.06a 150 9.98+0.72c

time
F Fecundity 150 131.07+25.90ab 150 254.13+44.60c 150 208.07+30.46bc 150 301.59+22.10c 150 55.56+10.43a

Grossreproductive 150 155.19+39.25ab 150 302.95+39.36¢ 150 240.78+26.93bc 150 308.62+23.64c 150 74.87+12.75a
rate

6.85d 6.33d 5.05d
0.16d' 1.17d* 164.76 437d
0.14d" 1.15d* 105.31 0.11d*
1.12d* 69.49 0.10d* 1.11d"
4351 0.07 d* 107 d* 1653 30159  308.62
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