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Hippodamia variegata Goeze ﺷﺘﻪﺧﻮار

اﺛﺮ ﮔﺮﺳﻨﮕﯽ ﺑﺮ رﻓﺘﺎر ﺟﻔﺖﮔﯿﺮي ﮐﻔﺸﺪوزك

( در ﺷﺮاﯾﻂ آزﻣﺎﯾﺸﮕﺎﻫﯽColeoptera: Coccinellidae)
ﻣﺮﯾﻢ رﺟﺒﯽ ﻓﻘﯿﻬﯽ و ﻣﺮﺟﺎن ﺳﯿﺪي
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ﭼﮑﯿﺪه
 در.ﺷﺮاﯾﻂ اﮐﻮﻟﻮژﯾﮏ ﻣﺜﻞ دﺳﺘﺮﺳﯽ ﺑﻪ ﻏﺬاي ﮐﺎﻓﯽ و ﻣﻨﺎﺳﺐ از ﻋﻮاﻣﻠﯽ اﺳﺖ ﮐﻪ ﻣﯽﺗﻮاﻧﺪ روي رﻓﺘﺎر ﺟﺎﻧﻮران ﺗﺎﺛﯿﺮﮔﺬار ﺑﺎﺷﺪ

. ﺣﺸﺮات ﻣﺨﺘﻠﻔﯽ در زﻣﺎن ﮔﺮﺳﻨﮕﯽ ﺳﻌﯽ ﻣﯽﮐﻨﻨﺪ ﺗﺎ رﻓﺘﺎرﻫﺎي آﻣﯿﺰﺷﯽ و ﺣﺘﯽ ﻃﻮل ﻣﺪت آﻣﯿﺰش را ﮐﺎﻫﺶ دﻫﻨﺪ،اﯾﻦ ﺑﯿﻦ
 از، در اﯾﻦ آزﻣﺎﯾﺶ. ﺑﻮدHippodamia variegata  ﺑﺮرﺳﯽ اﺛﺮ ﮔﺮﺳﻨﮕﯽ ﺑﺮ ﻋﻤﻠﮑﺮد آﻣﯿﺰﺷﯽ ﮐﻔﺸﺪوزك،ﻫﺪف از اﯾﻦ ﻣﻄﺎﻟﻌﻪ

 اﻟﯽ12  ﺳﺎﻋﺖ )از ﺳﺎﻋﺖ3  ﯾﮏ ﻧﺮ و ﯾﮏ ﻣﺎده ﺑﻪ ﻣﺪت، در ﻫﺮ ﺗﮑﺮار. روزه و ﺑﺎﮐﺮه اﺳﺘﻔﺎده ﺷﺪ15  ﺗﺎ10 ﻧﺮﻫﺎ و ﻣﺎدهﻫﺎي

 آزﻣﺎﯾﺶﻫﺎ در.( ﺑﺮاي آﻣﯿﺰش در ﮐﻨﺎر ﻫﻢ ﻗﺮار داده ﺷﺪﻧﺪ و ﻣﺪت زﻣﺎن ﺗﺎﺧﯿﺮ در آﻣﯿﺰش و ﻣﺪت زﻣﺎن آﻣﯿﺰش ﺛﺒﺖ ﺷﺪ15
 ﻧﺘﺎﯾﺞ ﻧﺸﺎن داد ﮐﻪ ﻃﻮل ﻣﺪت ﺟﻔﺖﮔﯿﺮي و ﻣﺪت. درﺻﺪ اﻧﺠﺎم ﺷﺪ50± 5  درﺟﻪ ﺳﻠﺴﯿﻮس و رﻃﻮﺑﺖ25 ± 1 ﺷﺮاﯾﻂ دﻣﺎي
 ﻟﺬا اﯾﻦ ﮔﻮﻧﻪ ﻗﺎﺑﻠﯿﺖ ﺳﺎزﮔﺎري ﺑﺎ ﺷﺮاﯾﻂ ﮔﺮﺳﻨﮕﯽ در،زﻣﺎن ﺗﺎﺧﯿﺮ در آﻣﯿﺰش در ﮔﺮوه ﮔﺮﺳﻨﻪ و ﺳﯿﺮ ﺗﻔﺎوت ﻣﻌﻨﯽداري ﻧﺪارد

.ﻣﺤﯿﻂﻫﺎﯾﯽ ﺑﺎ ﻣﻘﺪار ﻏﺬاي ﻣﺘﻔﺎوت را دارد

 ﮔﺮﺳﻨﮕﯽ،Coccinellidae ، ﻃﻮل ﻣﺪت آﻣﯿﺰش، ﺟﻔﺖﮔﯿﺮي، ﺗﺎﺧﯿﺮ در آﻣﯿﺰش:واژه ﻫﺎي ﮐﻠﯿﺪي
1401 /02/07: ﭘﺬﯾﺮش،1400/11 /28:درﯾﺎﻓﺖ
Ecological conditions such as access to adequate and appropriate nutrition is one of the
factors that affect animal behavior (Ortigosa & Rowe, 2002) as well as their growth,

development and fitness (Singh et al., 2020). Various studies have investigated the role of
adequate or inadequate nutrition on mating behavior and quality of offspring in different taxa
of vertebrates and invertebrates (Duquette & Millar, 1995; Rossiter, 1996; Cheung & Lam,
1999). Various insects try to avoid copulation and even decrease the duration of copulation
under starvation (Scharf, 2016). For example, the behavior of the Propylea dissecta (Mulsant,
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1850) ladybird suggested if adult insects are properly fed, they start copulating much faster
and increase the duration of it (Singh et al., 2020). This study aimed to investigate the effect
of starvation on the mating performance of Hippodamia variegata (Goeze) in which latency
to copulation and copulation duration were also recorded. This aphidophagous ladybird is
native to Asia and is an effective biological control agent (Tan et al., 2014). Little is known
about the sexual behavior of this ladybird beetle (Pervez & Navodita, 2011; Pervez & Singh,
2013) and most of the studies have focused on the aspects of its predatory behavior (Farhadi
et al., 2010).
For this study, adult ladybirds of H. variegata were collected from the College of
Agriculture and Natural Resources field, University of Tehran in Karaj in May 2019 and then
were identified by valid identification keys (Bienkowski, 2018). After transferring ladybirds
to the laboratory, they were maintained in the laboratory conditions of 25± 1°C, 55 ± 5% RH
and under a 16 L: 8 D photoperiod. The ladybirds were daily fed on an ad libitum supply of
Aphis fabae Scopoli which were reared on Vicia faba L.
In each container, crumpled papers and leaves of fava bean plants were placed for
females to lay eggs on. Afterward, eggs that were laid on the paper or leaves would be
transferred to the plastic containers (18.0 × 15.0 × 5.0 cm). The lids of these plastic containers
were cut (a hole of 4.5 cm in diameter) and covered by lace and eggs would be kept in them
until the time of hatching (Fig. 1).

Fig.1. Plasctic container used for rearing Hippodamia variegata
To avoid cannibalism after hatching, all larvae were transferred to separate containers
and fed on daily an ad libitum supply of A. fabae. All larvae were kept in the same abiotic
conditions until the emergence from the pupae to adults. In this experiment, young (10–15
days old) and virgin males and females of H. variegata were used and copulation latency
(i.e., latency in the establishment of genital contact) and copulation duration (i.e., insertion
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of the male’s aedeagus into the female’s genitalia till the natural dislodging) was recorded.
In the laboratory conditions of 25 ± 1°C temperature and 50 ± 5 % humidity, in each container
(specifications as mentioned above) one male and one female were placed for 3 hours (from
12:00 to 15:00 p.m.) for mating, after which they were separated. The pairs which did not
mate within 3h or mated for less than 1 min were removed from the experiment. There were
13 replicates of this experiment with pairs not fed for 6 hours and 13 replicates with pairs
properly fed with 18 wingless aphids in a day.
All analyses were performed using IBM SPSS Statistics V25.0 software. Since the data
distribution of this experiment was normal, the Independent Samples T-Test was used to
compare the means of copulation latency and mating duration. Results showed no significant
difference in the copulation duration for fed versus hungry groups (t-test t= 0.251, df= 24, p=
0.804) and the duration of copulation for fed and hungry group was (M=115.15, SD=14.32)
and (M=113.62, SD=16.88), respectively. In addition, the results for copulation latency does
not show any significant difference at 5% level (t-test t=-0.720 df= 24, p= 0.478). Data for
copulation latency for fed and hungry groups were (M= 7.38, SD= 5.22) and (M=9.00,
SD=6.17), respectively (Table 1).
Table 1. The results of the mean (± SE) copulation latency and duration of Hippodamia variegata
Individuals
Fed
Starved
Test-statistics

Replicates
13
13
Independent Samples T-Test

Mean (± SE) copulation
latency (min.)
7.38 ± 1.448
9.00 ± 1.713
t = -0.720

Mean (± SE) copulation
duration (min.)
115.15 ± 3.972
113.62 ± 4.682
t = 0.251

For the survival of a species, reproduction is a necessity (Pervez, 2002) and sexual
reproduction is the most common way of animal reproduction in the wild (Alcock, 2009;
Matthews & Matthews, 2009) which could be affected by various ecological factors such as
nutritional stress (Ortigosa & Rowe, 2002).
We hypothesized that according to the results of (Singh et al., 2020) conducted on P.
dissecta (Mulsant, 1850), our experimental species would no longer be interested in
copulating in the starvation context or at least would increase copulation latency and decrease
copulation duration; however, our results indicated that starvation context does not have any
meaningful effect on the mating behavior of H. variegata and results are not statistically
significant.
Due to the fact that starvation context does not affect the mating behavior of this species,
it probably does not have any significant effect on their fecundity either and this ladybird can
be adapted to environments with different nutrition quantities; these results are in accordance
with the findings of (Hatt & Osawa, 2021) on Harmonia axyridis (Pallas, 1773).
Since studying the biology and mating behavior of ladybirds can help us in their mass
production as effective biological control agents (Sahu & Kumar, 2013), we highly
recommend studying the effect of starvation context on fertility and fecundity of this species
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for further studies, so we could have a wider perspective on the effect of starvation on the
reproductive patterns of H. variegata ladybird.

Acknowledgments
The research was supported by the School of Biology, College of Science, University
of Tehran, which is greatly appreciated.

References
Alcock, J. (2009) Animal behavior: An evolutionary approach. 9th ed. 546 pp. Sinauer
associates.
Bienkowski, A. O. (2018) Key for identification of the ladybirds (Coleoptera: Coccinellidae)
of European Russia and the Russian Caucasus (native and alien species). Zootaxa 4472,
233-260.
Cheung, S. G. & Lam, S. (1999) Effect of food availability on egg production and packaging
in the intertidal scavenging gastropod Nassarius festivus. Marine Biology 135, 281-287.
Duquette, L. S. & Millar, J. S. (1995) Reproductive response of a tropical mouse,
Peromyscus mexicanus, to changes in food availability. Journal of Mammalogy 76, 596602.
Farhadi, R., Allahyari, H. & Juliano, S. A. (2010) Functional response of larval and adult
stages of Hippodamia variegata (Coleoptera: Coccinellidae) to different densities of
Aphis fabae (Hemiptera: Aphididae). Environmental Entomology 39, 1586-1592.
Hatt, S. & Osawa, N. (2021) High variability in pre-oviposition time independent of diet
available at eclosion: A key reproductive trait in the ladybird beetle Harmonia axyridis
(Coleoptera: Coccinellidae) in its native range. Insects 12, 1-12.
Matthews, R. W. & Matthews, J. R. (2009) Insect Behavior. 2nd Edition. 519pp. Springer,
New York.
Ortigosa, A. & Rowe, L. (2002) The effect of hunger on mating behaviour and sexual
selection for male body size in Gerris buenoi. Animal Behaviour 64, 369-375.
Pervez, A. (2002) Ecology of aphidophagous ladybird beetle, Coccinella septempunctata
(Coleoptera: Coccinellidae): a review. Journal of Aphidology 16, 175-201.
Pervez, A. & Navodita, M. (2011) Mate choice and polyandry benefit reproduction and
progeny fitness in the ladybird Hippodamia variegata (Goeze). European Journal of
Environmental Sciences 1, 19-23.
Pervez, A. & Singh, S. (2013) Mating patterns in the aphidophagous ladybird, Hippodamia
variegata, depend on body size. European Journal of Environmental Sciences 3, 109112.
Rossiter, M. C. (1996) Incidence and consequences of inherited environmental effects.
Annual Review of Ecology, Evolution, and Systematics 27, 451-476.

Journal of Entomological Society of Iran, 2022, 42 (1)

85

Sahu, J. & Kumar, G. (2013) Age specific mating incidence and reproductive behavior of
the ladybird beetle, Anegleis cardoni (Weise) (Coleoptera: Coccinellidae). Journal of
Asia-Pacific Entomology 16, 263-268.
Singh, P., Mishra, G. & Omkar (2020) Are the effects of hunger stage-specific? A case
study in an aphidophagous ladybird beetle. Bulletin of Entomological Research 3, 1-7.
Scharf, I. (2016) The multifaceted effects of starvation on arthropod behaviour. Animal
Behaviour 119, 37-48.
Tan, X., Zhao, J., Zhang, F. & Wang, S. (2014) Light dependency of life trails,
reproduction, locomotion, and predation in the polyphagous ladybird Hippodamia
variegata. Entomologia Experimentalis et Applicata 152, 200-208.

