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COCOON SPINNING BEHAVIOR OF
TRIOXYS CURVICAUDUS MACKAUER, 1967
(HYMENOPTERA, BRACONIDAE: APHIDIINAE)

First results on cocoon-spinning behavior of aphid parasitoid Trioxys curvicaudus Mackauer, 1967 are re-
ported. Infested host aphids Eucalipterus tiliae (Linnaeus, 1758) were collected in May 2012 on Tilia cor-
data Miller. Last instar larva of 7. curvicaudus inside aphid skin just before mummy formation were placed
in Petri dish, where the larva started to spin a cocoon. The cocoon spinning behavior was videorecorded,
and duration of all activities were measured with timer. Three steps in the process of cocoon spinning by
T. curvicaudus last instar larva were distinguished: 1) attachment of the host aphid skin to the substrate;
2) spinning the outer layer of cocoon; 3) spinning the inner layers of cocoon. Two main phases in cocoon
spinning behavior of the last instar larva inside aphid skin were allocated: the active phase and the resting
phase. The active phase includes 3—6 cycles of spinning that last 1.5-2 seconds each, alternating with the
movement of the larva to the next section of the inner surface of mummy; in the area between the abdomen
and the thorax of the aphid, and in the case of defects in aphid skin the spinning lasts longer — 30-50 se-
conds. Further research is needed for detalization of the cocoon spinning process.
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Introduction

Trioxys curvicaudus Mackauer, 1967 belongs to subfamily Aphidiinae
(Braconidae), all representatives of which are specialized koinobiont
endoparasitoids of aphids (dasunesu, 2005, 2007; Tobuac, Kupusk,
1986). T. curvicaudus is common parasitoid of Eucallipterus tiliae
(Linnaeus, 1758) on Tilia spp. (Yu et al., 2012) and was used in biocon-
trol of this species (Zuparko, 1983).

Aphidiines play an important role in aphid control in nature and
agriculture. They infest aphids and develop inside during 12—18 days
consuming host resources (MBanoBa-Kazac, 1954, 1956; Sabri et
al., 2011; Stary, 1970). Majority of aphidiine species pupates inside
mummified aphid, except representatives of Praini, which spin their
cocoons mostly under aphid mummy (Stary, 1970).

Despite high interest to process of mummy formation, its diversity,
utility for aphidiine identification and systematics ([JdaBuabsa, 2009;
Kavallieratos, Lykouressis, 2004; Legrand et al., 2004; Stary, 1970,
1974), we found only few general descriptions on aphidiine cocoon-
spinning behavior, that include mostly information on the maner of
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attachment of parasitized aphids to substrate (Ainslie, 1909, 1917; Stary, 1970), more
details on behavior are given in article concerning biology of Praon exsoletum
(Nees, 1811) (Schlinger, Hall, 1960). We have recorded and described cocoon-spinning
beha-vior of 7" curvicaudus.

Material and methods
Infested host aphids E. tiliae were collected in May 2012 on Tilia cordata Miller in the
center of Kyiv City. The study was conducted under laboratory conditions. Last instar
larva of T. curvicaudus inside aphid skin before mummy formation were placed in Petri
dish. The larva started to spin a cocoon and attach the aphid skin through the cut on its
ventral side to the glass that gave us the possibility to observe the process. The cocoon
spinning behavior was videorecorded, and duration of all activities were measured with
timer. From formed mummy imago of T. curvicaudus (3) emerged.

Material is deposited in collection of I. I. Schmalhausen Institute of Zoology of
National Academy of Sciences of Ukraine, Kyiv (SIZK).

Results and discussion

In a process of mummy formation, when empty skin of consumed aphid is still soft, last
instar larva makes a longitudinal cut on the medium of its ventral side. The larva slightly
widens previously made cut and attaches the mummy to the surface of the substrate with
silky glands secretions (fig. 1). Constantly moving inside the mummy in a circular
pattern larva gives it a spherical shape. The larva moves horizontally clock-wise and
then in an opposite direction. Movement of the larva head resembles the figure of eight
(©) : <movement to the substrate>—<attaching>—<movement to the mummy>-—
<attaching™>. When moving inside mummy the larva is curved with its ventral part
outwards, it makes one full circle in about 3 minutes. In 20 minutes, the material of
T. curvicaudus cocoon slightly closed the cut in the aphid skin, and cocoon spinning was
prolonged. During one hour of cocoon spinning observation larva rested several times;

=

Fig. 1. Trioxys curvicaudus spins cocoon inside Eucalipterus tiliae: 1 — beginning of process;
2 — after 20 minutes.

In cocoon spinning behavior of the last instar larva of T. curvicaudus inside aphid
skin, two main phases were allocated: the active phase and the resting phase (fig. 2). The
active phase includes 3—6 cycles of spinning (1 cycle: <movement to the substrate>—
<attaching>—<movement to the mummy>—<attaching>) lasting 1.5-2 seconds each and
alternating with the movement of the larva to the next section of the inner surface of
mummy. In the area between the abdomen and the thorax of the aphid, and in the case of
defects in aphid skin, the cocoon spinning activity lasts longer — 30-50 seconds — for
covering these gaps. At the resting phase, the larva was motionless (inactive) during
several minutes.
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Fig. 2. Two main phases in cocoon spinning behavior of the last instar larva of Trioxys curvi-
caudus.

aphid skin became more rounded and strong and started to remind mummy.

Our observations in general confirm data of previous authors (Ainslie, 1909,
1917; Schlinger, Hall, 1960; Stary, 1970). E. I. Schlinger and J. C. Hall (1960) described
five steps of cocoon construction for P. exsoletum. In the process of cocoon spinning of
T. curvicaudus we can distinguish 3 steps: 1) attachment of the host aphid skin to the
substrate; 2) spinning the outer layer of cocoon; 3) spinning the inner layers of cocoon.
These steps are analogous with those allocated by E. I. Schlinger and J. C. Hall (1960)
accept the aspect connected with pupation under aphid skin that is characteristic for
Praon spp.

There is the difference in data for timing of last instar larva activities. Their length
may be specific to certain species and on the opinion of C. N. Ainslie (1909) can be
determined by climatic conditions and internal state of larva.

We give new information on 7. curvicaudus larva spinning behavior phases.
Nevertheless, because our observation were made only on one larva, more detailed
research is needed to follow the process in controlled climatic conditions and on greater
number of specimens. In addition, there is a need to study direction-changing behavior
of larva in the process of cocoon spinning.

Conclusion
In the process of cocoon spinning of 7. curvicaudus last instar larva three steps were
distinguished: 1) attachment of the host aphid skin to the substrate; 2) spinning the outer
layer of cocoon; 3) spinning the inner layers of cocoon. In cocoon spinning behavior, we
allocate the active phase and the resting phase. Further research is needed to confirm
timing of the phases and investigate direction-changing behavior of larva.

My sincere thanks are due Dr. V. Fursov (SIZK) for his kind help with videore-
cording of the material.
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TIOBEAIHKA TIII YAC IUIETIHHS KOKOHA TRIOXYS CURVICAUDUS MACKAUER, 1967
(HYMENOPTERA, BRACONIDAE: APHIDIINAE)

Haseneno mepmri pe3ynbTaTé 3 BUBUCHHS ITOBEIIHKH IIiJ Yac IUIETIHHS KOKOHA IAapa3sHUTOINOM MOIENUIb
Trioxys curvicaudus Mackauer, 1967. 3apaxeni nonenuui-xassi Eucalipterus tiliae (Linnaeus, 1758) Oynu
3i6pani B TpaBHi 2012 Ha Tilia cordata Miller. Jlnunuky ocrtanHboro Biky 7. curvicaudus BcepeanHi
IIKiPKH TIOTIEJIULI 10 YTBOPEHHS MyMil OyJio nomimieHo y yamky [Terpi, ie BoHa nodasia IiecTH KOKOH.
[MToBeninky min 4ac ruIeTiHHA KOKOHA OyJI0 3alMKMCaHo Ha BiJ€O, TPUBATICTh YCIX Iiif BUMIpPSHO 32 IOMOMO-
TOI0 CEeKyHJOMipa. Y mpoleci IIETiHHA KOKOHA JIMYUHKOI T. curvicaudus 0OCTaHHBOTO BiKY BUOKPEMIICHO
3 eramu: 1) MpUKpIIUIEHHS IOKIPKH MOMENUIi-XassdiHa 10 cyOcTpary; 2) IJIETiHHS 30BHILIHBOTO IHNApy
KOKOHA; 3) IUIETiHHS BHYTPILIHIX MIapiB KOKOHA. Y MOBEMIHIN JUYMHKH OCTAaHHBOTO BiKy ITiJ] 9ac IUICTiHHS
KOKOHA BCEPEANHI MIKiPKHU ITOTISIHIII BUIICHO 2 (a3u: akTHBHY a3y Ta ¢asy CIOKOIO.

AxTHBHa (aza BKIOYae B cede 3—6 IMUKIIB IUIeTiHHS 10 1,52 CeKyHAn KOXKEH, 10 YepryIoThCs 3 mepeMi-
IIEHHSM JINYMHKY Ha HACTYIIHY IUISIHKY BHYTPILIHBOI IOBEPXHI MyMIl; y 30HI MiX 4epeBLEM Ta IPyAbMHU
HOIENHII], a TAKOXK 32 HAsBHOCTI PO3PHBIB y LIKIPIi Xa3siiHa IUICTIHHS TPUBAE Y IUX MicIaX JoBire — 30—
50 cexynz. [ToTpiOHI moAabIi JOCTIHKEHHS Il YTOUHEHHS IeTaneil nporecy IIeTiHHSI KOKOHa.
KnwouoBi ciaoBa: Trioxys curvicaudus, TuavHKa, OBEIiHKa, IUIETIHHA KOKoHa, Aphidiinae, Braconi-
dae.

M. A. Kamoorcnas

MOBEJEHUE BO BPEMS IUIETEHUA KOKOHA TRIOXYS CURVICAUDUS MACKAUER, 1967
(HYMENOPTERA, BRACONIDAE: APHIDIINAE)

JlaHbl mepBbIe Pe3ybTaThl 110 U3YYCHHUIO MOBEACHMS BO BpPEMs IUICTCHHMS KOKOHA Mapa3sHTOMIOM TJIeH
Trioxys curvicaudus Mackauer, 1967. 3apaxennsie Tiau-xo3sieBa Eucalipterus tiliae (Linnaeus, 1758) 6buin
coOpansl B Mae 2012 Ha Tilia cordata Miller. Jlmunaka mocienHero Bo3pacta 1. curvicaudus BHYTPH
LIKYPKH TJIH 10 00pa3oBaHKs MyMHH Oblia TIOMelIeHa B yalky [letpy, rae Havyana miectd KokoH. IToBene-
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HHE BO BpeMs IUIETEHHsI KOKOHA OBUIO 3aIMCaHO HA BUAEO, IPOJIODKUTENIBHOCTD BCEX AEHCTBHH H3MEpeHa ¢
MOMOILBIO CEeKyHIOMepa. B mpomecce muieTeHns: KOKOHA JIMYUHKOW T. curvicaudus TOCIEIHEro BO3pacTa
BBIZIEJIEHO 3 9Tama: 1) IpUKpeIUIeHHe IIKYPKH TIH-XO03sfMHA K CyOcTpary; 2) IUISTeHHE BHEIIHEro CIIos
KOKOHa; 3) IUIETeHHe BHYTPEHHHX CJIOEB KOKOHA. B moBeneHMH JMYMHKH MOCIETHEr0 BO3pacTa BO BpeMs
IUIETEHHs] KOKOHA BHYTPH IIKYPKH TJIX BbIAETICHO 2 (a3bl: akTuBHYO a3y u (asy mokos. AKTUBHas (a3a
BKJIIOYaeT B ce0st 3—6 IMKIIOB IUIeTeHHS MO 1,52 CeKyHABI KaXIblid, YepeIyIouInecs ¢ MepeMeleHEM
JMYMHKHE Ha CIETYIOIUH y9acTOK BHYTPEHHEH NMOBEPXHOCTH MyMHHM; B 30HE MEXIY OpIOIIKOM M TPyJbIO
TIIH, a TaK)Ke MPU HAINYUH Pa3pbIBOB B IIKYPKE XO3SMHA IUICTEHHE IMPOXOJUT B STHX MECTaX JOJIbIIE —
30-50 cexynn. TpeOyrorcst nanpHEeWIINe WCCIENOBAHUS Ul YTOYHEHHS JeTajledl mpolecca IUICTEHHs
KOKOHa.

KnwueBboie cuoBa: Trioxys curvicaudus, TMUnHKa, TIOBEJICHNE, TUICTEHHE KOKOHA, Aphidiinae,
Braconidae.
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