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The Effect of Temperatures on the Biological Characteristics of Two Aphid
Parasitoids Aphelinus asychis (Walker) and Aphelinus varipes (Forster)
(Hymenoptera: Aphelinidae) on Two Aphid Hosts
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ABSTRACT: This study compared the Aphelinus varipes and Aphelinus asychis in terms of how they parasitized the cotton aphid, Aphis
gossypii and green peach aphid, Myzus persicae. Host-feeding, parasitism, emergence, the proportion of females and development time
were all studied at 15, 20, 25 and 30C in controlled climate cabinets. When A. gossypii were provided for the two aphid parasitoids, the
number of aphids killed by host-feeding for 4. varipes (5.4 and 9.7 aphids) at 15°C and 25°C was higher than those for A4. asychis (2.0 and
2.9 aphids). At 15C and 30°C, the parasitized 4. gossypii were higher in A. varipes (11.1 and 21 aphids) than in 4. asychis (7 and 12.3
aphids). The emergence rate was also significantly different between A. varipes (83.3%) and A. asychis (69.4%). The proportion of females
was higher for A. asychis (75.2 and 73.9%) than for A. varipes (19.5 and 48.6%) at 15°C and 30°C, respectively. No significant differences
were found in development time between the two parasitoids. When M. persicae were provided for the two parasitoid species, the
host-feeding number and the emergence rate of two parasitoids were not different at all four temperatures. The M. persicae were more
highly parasitized by A. varipes (12.1 and 17.1 aphids) than by 4. asychis (6.1, 10 aphids) at 20 and 25°C . The proportion of females for
A. varipes (65.3 and 90.0%) was higher than that for 4. asychis (34.4 and 78.8%) at 15°C and 25°C . The development time from oviposition
to the adult emergence of A. varipes (19.9 d) was significantly longer than that of 4. asychis (16.5 d) at 20°C . Development times decreased
with increasing temperature for both in two parasitoid species.
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Fig. 1. Mean number of aphids killed by host-feeding in two
Aphelinus species when reared on two aphid species (mean+S.E.).
Means with different small letters between the two Aphelinus
species are significantly different by T-test, P>0.05. Means with
different capital letters within the same host and different
temperatures (15 to 30 C) are significantly different by Tukey-Kramer
test after one way ANOVA, P>0.05. The numbers in histograms
show the number of tested individuals.
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Fig. 2. Mean number of eggs laid by two Aphelinus species
parasitizing two aphid species at four different temperatures.
Means with the different small letters between the two
Aphelinus species are significantly different by T-test, P>0.05.
Means with the different capital letters within the same host and
different temperatures (15 to 30°C) are significantly different by
Tukey-Kramer test after one way ANOVA, P>0.05. Numbers in
histograms show the number of tested individuals.
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Fig. 3. Mean survival rate (from mummification to adult emergence)
of two Aphelinus species parasitizing two aphid species at four
different temperatures. Means with the different small letters
between the two Aphelinus species are significantly different by
t-test, P>0.05. Means with different capital letters within the same
host and different temperatures (15 to 30C) are significantly
different by Tukey-Kramer test after one way ANOVA, P>0.05. The
numbers in the histograms show the number of tested individuals.

oFg 2% 220 ufe} (Force and Messenger, 1964; Tang and
Yokomi, 1995; Réhne, 2002) eSS 71sAdo] = o2
Az

7 FEE-250] mE g

A=A o] vl JARE ZA7 1A Re] gt Aol 9
IS F= Q9 £9] s} 2(Waage and Hassell, 1982) ==
PR Hlgo] S F= 5T FE el = A Qlok
(Schlinger and Hall, 1959; Raney et al., 1971). E3lHZ2d
YA ESEE ] 7|5 AGl 23 2o whE 98182 Fig. 4
oF ek, BERITIR O A8 3t} $-815 A B L= o
O H8-2 15,20, 25,30 C ol 4| E3PI | AZFH-S 242 19.5,
69.5, 69.9, 48.6% 11, AtjHEEHHL 7+7}75.2, 63.6, 64.1,
73.9%2 Uehion], Arjuasuel ozulgol 15T oA
75.2%, 30C oA 73.9%= EshasEHe] AAn&(Zzt



OAvaripes BA. asychis

100 A. gossypii

Proportion of females

Temperature {(*C)

Fig. 4. Proportion of females in two Aphelinus species parasiti-
zing two aphid species at four different temperatures. Means
with different small letters between the two Aphelinus species
are significantly different by t-test, P>0.05. Means with different
capital letters within the same host and different temperatures
(15 to 30 C) are significantly different by Tukey-Kramer test after
oneway ANOVA, P>0.05. The numbers in the histograms show
the number of tested individuals.
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Table 1. Developmental times (days, mean+S.E.) from egg to
mummy, mummy to adult emergence and egg to adult
emergence for two Aphelinus species on A. gossypii at four
different temperatures

Developmental ~ Temperature Parasitoids
stage (0) A. varipes  A. asychis
15 19.940.7**  19.0+0.3**
ege to 20 9.5+0.2"®  10.4+0.2"
mummy 25 6.740.1°° 7.4£0.2°
30 5.840.1* 6.7+£0.1°°
15 20.540.5°°  19.0+1.1™*
mummy to 20 9.4+03®  10.7£0.1°®
adult oC oC
emergence 25 7.240.1 6.8+0.3
30 5.940.6™ 6.3+£0.2°°
15 39.540.6"  37.9+1.3"
egg to 20 18.9402™  20.6+0.2"®
adult ac o
emergence 25 13.9+0.2 142403
30 11.70.5  13.0+0.3"

Means with different small letters between the two Aphelinus
species are significantly different by T-test, P>0.05. Means with
different capital letters within the same developmental stage, the
same host and different temperature (15 to 30 C) are significantly
different by Tukey-Kramer test after one way ANOVA, P>0.05.
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Table 2. Developmental times (days, mean+S.E.) from egg to
mummy, mummy to adult emergence and egg to adult emergence
for two Aphelinus species on M. persicae at four different temper-
atures

Developmental ~Temperature Parasitoids
stage (©) A. varipes  A. asychis
15 142+0.1*  16.7£0.3*
20 102+0.4™  8.6+0.1"°
ceg (o mummy 25 73£0.1°°  6.8+02"
30 5.0£0.0°°  6.2£0.1°C
15 152404 14.0£0.2"
mummy to 20 9.47+02"  7.8+0.1"°
adult emergence 25 7.3+0.1°C 7.9+0.3°
30 48+02"  6.8+0.2°
15 29.4+0.63"*  30.6+0.2"
egg to 20 19.9+0.5®  16.5+0.2"°
adult emergence 25 14.5£0.2°C  14.7+0.3*
30 9.8+0.1°°  13.0+0.2%"

Means with different small letters between the two Aphelinus
species are significantly different by T-test, P>0.05. Means with
different capital letters within the same developmental stage, the
same host and different temperature (15 to 30 C) are significantly
different by Tukey-Kramer test after one way ANOVA, P>0.05.
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AL AL
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