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IIPSIMOKPBIABIE HACEKOMBIE POJIA ERIANTHUS STAL,
1875 (ORTHOPTERA, EUMASTACOIDEA, ERIANTHINAE)
B YCAOBHSIX HHCEKTAPHSI H HX BUBPOKOMMYHHKAIIHUA

A.A. Beneouxkmoe
Kad. snTomoniornn MockoBCKOro rocyiapcTBEHHOro yHuBepcurera, Poccus

[IpeacraButenu TPONMUYECKUX MPSIMOKPBUIBIX HACEKOMBIX poja Erianthus
Stal, 1875 pacnpocrpanensl B FOro-Bocrounoii A3um, oTkyna u3BecTHO 17 BUIOB.
Bce onu onucansl no Mmopdosornueckum npusHakaMm. Mmes apkyro U cBoeoOpasHyro
BHEIITHOCTh, 3TH POJICTBEHHUKH HACTOSIMX capaH4doBbIX (Acridoidea) He obmamaroT
3ByKOBOM curHanmzanueil. Kak u Bce Eumastacoidea oHu JuilieHbl TUMIIAH aTbHBIX
OpPraHoB, B CBSI3U C Y€M, JO HACTOSIIIETO BPEMEHU, CUMTAIUCh «TITYXOHEMBIMI
HacekoMbiMU. Ham ynamoch He TONBKO MONYYUTh JIMUMHOK OT OILIOJOTBOPEHHOM
CaMKH OJHOTO M3 BHUJIOB poja U JIOBECTH WX /10 MMaro, HO M 3aperucTpUpOBaTh
BUOpAllUOHHBIE  CUTHAJbl, TEM  CaMbiM, BIEpBbIE  [OKa3aB  HaJU4ue
BHOPOKOMMYHUKAIIUH Y TIPEACTaBUTENEH 3TOr0 HaJICEMENCTRA.

B konue despans 2007 r. B.A. I'pomenko nepenan Ham camky Erianthus
versicolor Brunner, coOpannyto um 22.02.2007 na octpoBe Ko Kyr B IOro-
Bocrounom Taunanzge, 3a 4TO MBI BbIpakaeM €My OIPOMHYIO MPHU3HATEIbHOCTD.
Camka oka3zanach OIJIOAOTBOPEHHOW W 3a 2 HEAEHIM COAEpP>KaHUs OTJIOKWIIA ANIa,
nocie yero noruOna. Bech 3uMHHMI U BECEHHHMH MEpUOJ] MOYBA B HMHCEKTAPUU
VBIQKHSJIACH HE PEryIsipHO, OCTaBasich IMOJNYCyXOHW; Temmeparypa JHEM
nognepxkuBanack +28°-30°C, Houbto onyckanacek g0 +21°-24°C.

B nepByto Henemo mast 2007 r. B MHCEKTapU# ObUIO OOHAPYKEHO 8 JIMUMHOK.
B kauectBe xopma mo coBery A.Il. Muxaitnenko (boranumueckuit can MI'Y)
HCIIOJIB30BAIA JTUCThs uepeMyxu (Padus sp.), KOTOpbIE BECbMa OXOTHO MOEIAUChH
spuaHTycamu. Ha 3TOM panmoHe K Hayally aBrycra B HHCEKTapHUU pPazMEpOM
(m*mr*B) 39*19*28 cm, mpu Temmeparype +32°-33°C nHeM U CHMXKEHUU 10 +24°-
26°C HOYBIO, 8 HACOBOM OCBEILECHUU JIByMS JIOMUHECLIEHTHBIMU JIAMIIAMH JTHEBHOTO
ceera mo 6 W (260/280 Im) u BHemHe#d nammoi HakamuBanus 60 W, a Takxke
YBIQXHEHHUH TTOYBHI Pa3 B HEAENIO, YIAIOCh IOBECTH 10 UMAaro camiia M IByX CaMoK.
Pa3nmuuuTh camiioB U CaMOK IO pa3Mepy MOXHO OBLUIO YyX€ Ha CTagud JUYMHOK
MOCJEIHUX BO3pacTOB (camilbl Menbue). OKkpacka camiia B BUJI€ TEMHBIX ISTEH cTana
MPOSIBISATHCS HA MOCIEAHEM JUYMHOYHOM BO3PACTE; CAMKH 1O KOHIIA OCTaBaJIUCh
ceeTabiMu. [losBIeHHME UMaro camiia U NEpBOM caMKH OBbLIM Pa3HECEHBI M0 BPEMEHHU
Ha 1,5 Henenu. Bropas camka nepenuHsiia Ha ©UMaro CIycTsl e1iie HEAENO.

3a TO Bpems, MOKAa CAaMKU HaXOAWINCh B JIMUMHOYHOW CTauu, caMell
CIOKOMHO cHJeN Ha JUCThsIX 4yepemyxu. OJHAaKO K MOMEHTY MOSBJICHHUS MEPBOU
B3pOCJION CaMKH €ro MOBEJCHUE CTaN0 MEHAThCA. CaMmel] NepuoauYeCcK HauuHAaI
BHOPUPOBATH CBOUM JOBOJBHO CTPOWHBIM OPIOIIKOM, HECYIIUM B amUKaIbHOMN
yacTu OyJaBOBUJHOE YTOIIIECHHE, 3aKJII0Yarollee TEeHUTAIbHBII KOMILIEKC
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(abdominal terminalia) (puc. 1). Mennennas BuOpanus OpromKa ¢ OOJBIION
amnnuTyaou BHadaie (V — vibration) miaBHO nepexoauiia B OBICTPOE, APOKAHUE C
Manoil ammuutynoil B koHie (T - tremulation). Takas BuOpaius, HECOMHEHHO,
nepejaBagach yepe3 HOTM HACEKOMOIr'o MO PAacTeHUI0, Ha KOTOPOM OHO CHJIEIIO.
[logkmtoueHne K PACTEHUIO TMbE303JEKTPUUECKOrO0 BHUOPOJATYMKA ITO3BOJIAIIO
BIEPBBIC 3aPETUCTPUPOBATH Y 3TOI'0 BUJA XapaKTEPHbIE BUOPOCUTHAIBI (pHC. 2).

Bubpocurnansl onuHounoro camia (calling) nmpu +26°-28°C npencrapisiiu
cepun nysbcoB (puc. 2. I, 5) c yactoroit no 1000 'y u gnmutenbHOCTHIO 4-6 €. UX
rJaBHasg 4yacrora IjaaBHO Bo3pactama oT 50-70 mgo 200-250 I'm mpumepHO OT
CepelluHbl cepur K ee KoHIy. Ha dyacToTHOM criekTpe HabII0Jaioch HECKOJIBKO
TapMOHUK, mepBas u3 KoTopsix (10 400-450 ') Hamboee XopoIno BeIpakeHa (puc.
2. 9). Hacexomoe 0bLI0 cHOCOOHO M371aBaTh Kak OJIMHOYHbBIE CEpUU (B HaYale), TaK U
¢dpa3sl u3 4-7 u Oonee cepuil (CIycTs HEKOTOPOE BpeMs); OAMHOYHBIE CEpUH U
(dpa3bl MOTJIK ClieloBaTh C HecTaOWIbHBIMU Tlay3amu 10 20 c. MHTepBanbl Mexay
oTnenpHbIMA cepusiMu Bo (paze ot 200-500 mc nmo 1-3 ¢ u Oonee. Ilpu
MPOJIOJDKUTEILHOM NIEHUU B Hayalie MHOTHX CEpUi camel] BOCIPOU3BOIMII XOPOIIO
paznmuuumbiii mysbe (P — pulse), nHOra 10 TpeX MyNbCOB, IMUCCUSI KOTOPBIX Oblia
CBs3aHAa C B3JparMBaHWEM 33aJHUX KOHEYHOCTEH. AMIUIMTYIHO-BpEeMEHHas
CTPYKTypa cepuil B Ipollecce MEHUsI MOTJla U3MEHSATHCSI, B MIEPBYIO OYEPEIb 3a CUET
YBEJIMYEHHS MJIMTEILHOCTH MeJJeHHoN BuOpanuu (V), KOTOpas K TOMY Xe
CTaHOBHJIACh Oojiee HHTEHCUBHOU (puc. 2. 3, 7).

Ecnu psimom ¢ caMiiom oka3biBajiach caMKa, TO TPOMKOCTh €r0 BUOPOCUTHAIOB
3aMETHO yMEHbIIalach, OTJEIbHbIE CEpUU CIEAOBaM OAHA 3a APYroW, MPU ITOM
HavyaldbHBIM Tynbc (P) cTaHOBWJICS HaMHOrO CUJIbHEE BCEM OCTaIbHOW CepuM, a
BUOpanust Opromka ¢ Oonbmioi  ammmtynod (V)  craHoBuiach  Oolee
MPOJIOJDKUTENBHOU (prc. 2. 2, 6). DTO MO0 MPOJOJKAThCA 10 Yaca, 4To, CKOpee
BCET0, CBA3aHO C IpolieccoM yxaxkuBanus (courtship). [lockonpky camka TOJIBKO YTO
nepeivHsAia Ha KMMaro, TO €€ OTBEThl CUJBHBIMHU YyaapamMu OproliKa o cyocTpar
MOXKHO PaclleHMBATh MPU3HAKOM HETOTOBHOCTH K cnapuBanuto. [locne storo camka
yIoja3ajna oT camIia.

Eciu camka cama yxoguna oOT camMila WIA €€ YAasulM, TO IMOCTENEeHHO
IPOMKOCTh CUTHaJla BHOBb BO3pacTaja, Ipy 3TOM BCE €ro 4acTu CHOBA MPUOOpeTaIn
MPEKHIO aMIUIMTYY, BKIIOYAs HadaJlbHBIA MYJIbC, KOTOPHIH BHOBbH CTAHOBHJICS
oomnee cnadbwim (puc. 2. 3, 4, 7, 8).

Takum oOpazom, Tpu coaepKaHWU BUIOB poja Erianthus B WHCEKTapuu
HY)KHO YYUTBIBaTh, YTO 3TH MPSMOKPHUIbIE HCHOIB3YIOT PacTeHUE, Ha KOTOPOM
KUBYT U NHUTAIOTCS, B KayecTBe cyOcrpara sl oOmeHus (koMMyHuKanuu). Kak
MOKa3al MEpPBBIA OMBIT COAEPNKAHUSI IPUAHTYCOB, OHU CIIOCOOHBI MEPEHOCUTH HE
camble JIy4IlIle yCJIOBHS, Pa3BUBAACH IIPU 3TOM 00Jjiee I MEHEE YCIEUIHO.

PaGora mnonnepkana mnporpammoit «YHuBepcutersl Poccunm»  (rpaHT
VP.07.03.064).
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Puc. 1. Buemmnuii Bujg camua Erianthus versicolor Brunner n3 Tannanna,
0. Ko Kyr
(boto A. benenukToBa)
Fig. 1. Male Erianthus versicolor Brunner from Thailand, Ko Kut island habitus
(photo by A. Benediktov)
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Puc. 2. Ocumnorpammbl (/-8) W 4acTOTHBIM cHekTp (coHorpamma 9 —
OTHOCHTCS K ocmuwuiorpamMme &) BUOPAIMOHHBIX CHTHAIOB camma Erianthus
versicolor Brunner /, 5 — omuHOYHBIM caMelr; 2, 6 — camell Bo3Jie caMku; 3, 4, 7, § —
W3MECHCHUE CHUTHalTa TOCJE YIaJleHWs CaMKH. Y CIOBHBIE OOO3HaueHws:: V —
MeJJIeHHas BUOpanus OpromiKa ¢ 00JbIIoN aMIUIMTYAo0M; T — ObIcTpas TpemyJIsauus
Opromika ¢ Majaol ammiauTyaoi; P — HauanbHbIl nmynbe. Pa3zBepTka ocruiuiorpaMum:
1-4—-30c, 5-8 — 10 c¢; ormeTka BpeMeHU BHU3Y ist: [-4 — 6 ¢; 5-9 -2 c.

Fig. 2. Oscillograms (/-8) and frequency spectrum (sonogram 9 — refer to
oscillogram 8) of male Erianthus versicolor Brunner vibrosignals: /, 5 — single male;
2, 6 — male near female; 3, 4, 7, 8§ — signal variance after removing of female.
Conventional signs: V — slow vibrations of abdomen with high amplitude; T — rapid
tremor with low amplitude; P — initial pulse. Oscillograms scanning: /-4 — 30 sec., 5-
8 — 10 sec; timing below: /-4 — 6 sec., 5-9 — 2 sec.
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Summary

EUMASTACID GRASSHOPPERS FROM GENUS ERIANTHUS STAL,
1875 (ORTHOPTERA, EUMASTACOIDEA, ERIANTHINAE) IN
INSECTARIUM AND THEIR VIBRATIONAL COMMUNICATION

Alexander Benediktov, Dr.
Entomology Dept. of Moscow State University, Moscow, Russia

There are 17 known species of eumastacid grasshoppers of genus Erianthus
Stal, 1875, all are from South-East Asia. All of them are described over
morphological attributes. These highly colored relatives of Acridoidea lack are
lacking of acoustic communication. As well as other Eumastacoidea, they don’t have
tympanum, and so have been considered as “deaf-mute” insects until now. We
managed not only to get brood from fertilized female of one of the species and breed
it to imago state, but also to record a vibrational signals, thereby prove a presence of
vibrational communication in this superfamily.

We are very grateful to V.A. Gromenko, who brought us a female of
Erianthus versicolor Brunner, at the end of the February, 2007. He caught it on 22™
of February in Ko Kut island (Southeastern Thailand). Female was fertilized, she
laid out an eggs in 2weeks to the soil and then died. The soil was moisturized
irregularly and often stayed half-dried all of winter and spring time. The day
temperature was +28°-30°C, at night +21°-24°C.

8 larva’s were found in the first week of May 2007. On the recommendation
of A. Mikhailenko (Botanic Garden of MSU) they were fed with leaves of bird
cherry (Padus sp.). The conditions of keeping larva’s were following: terrarium
proportions — 39*19*28 cm; temperature — day +32°-33°C, night +24°-26°C; 8-
houres/day of illumination by two luminescent 6W lamps (260/280 Im) and one 60W
external incandescent lamp; one day a week moisturizing of soil. With these
conditions we succeeded to raise three imago by August: two females and one male
to imago state. The sex was identifiable on last larval state (male have smaller size).
The dark spotted coloring of male appeared on last larval state, females remained
blond. Male had become imago first, then, after 1,5 week came one female, and after
another week — the other.

While females were just larva, imago male remained inactive. He just sat on
leaves. But he changed his behaviour as the first female became imago. Male started
to vibrate periodically by his abdomen with club-shaped nub containing abdominal
terminalia (Fig. 1). Slow vibrations of abdomen with high amplitude at the beginning
(V — vibration) were smoothly changing to a rapid tremor with low amplitude at the
end (T — tremulation). Such tremulation with no doubt was transported via insect
legs to the plant it was sitting on. We recorded an original vibrosignals (Fig. 2) with
a piezoelectrical vibrodetector attached to the plant.
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Vibrosignals of calling male (in +26°-28°C) contained series of ripples (Fig. 2.
1, 5) with frequency to 1000 Hz and duration of 4-6 seconds. Their main frequency
raised from 50-70 in the middle of series to 200-250 Hz in the end. There were
several harmonics on a frequency spectrum, first of which (till 400-450 Hz) was
expressed the best (Fig. 2. 9). Male was able to emit both single series (in the
beginning) and phrases containing of 4-7 and more series (after some time); single
series and phrases followed unstable pauses (down to 20 seconds). The intervals
between individual series in a phrase were from 200-300 ms to 1-3 s and more.
During longstanding “singing” male produced well-distinguished pulses (P) up to 3
in many series, the emission of this pulses was caused by shudder of hind legs.
Amplitude-time pattern of series changed during “singing”, primarily owing to
increased length of slow vibration (V), that furthermore became more intensive (Fig.
2.3,7).

If male was accompanied by female, then volume of his vibrosignals became
lower, single series of pulses followed one by one, initial pulse (P) became much
more intensive in relation to remaining series and abdomen high frequency
vibrations (V) became more protracted (Fig. 2. 2, 6). This behavior could last till
hour and most probably was associated with courtship. We suggest that female
answer to male expressed in hard strikes of abdomen to the substrate was her refusal
to copulation as far as she was just molted to imago. After that she crept away from
male.

The volume of the male signals increased again when female was manually
removed on she was gone far from the male. In that case all parts of male “singing”
became normal again and the initial ripple became weaker (Fig. 2. 3, 4, 7-8).

Thus, in keeping species of genus Erianthus in insectarium it should be taken
into account that their feeding plant also appears to be a substrate of communication.
As our first experience has shown, these insects can rub through not the best
conditions with successive growing.

This work was supported by “Universities of Russia” program.
(YP.07.03.064).



