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MPAMOKPBUIBIE HACEKOMBIE POJIA ERIANTHUS STAL,
1875 (ORTHOPTERA, EUMASTACOIDEA, ERIANTHINAE) B
YCJIOBUAX NTHCEKTAPUS 1 UX BUBPOKOMM YHUKANIUA

A.A. beneouxmoe
Kad. saTOMOMOrHIM MOCKOBCKOTO rOCY/IapCTBEHHOTO YHUBEpCUTETa, Poccus

[pencraBuTenn TPONMMUECKHUX NPSIMOKPBUIBIX HACEKOMBIX pona Erianthus
Stal, 1875 pacnpocrpanenst B FOro-Boctounoii Asun, otkyza usBectHo 17 BUIOB.
Bce onm ommcanbl o MopdonornieckuM nprusHakam. Mmes sipkyro u cBoeoOpas-
HYIO BHEITHOCTb, 3T POJCTBEHHUKH HACTOSIIMX capaH4YoBbIX (Acridoidea) HEe 00-
JamarT 3ByKoBor curHanmsarmeil. Kak u Bce Eumastacoidea oHuM JuIIeHBI THM-
TIAHAJIBHBIX OPraHOB, B CBSI3H C YeM, /IO HACTOSIIIEr0 BpEMEHH, CUUTAIUCH «TJIyXO-
HEMBIMI» HaceKOMbIMU. HaMm ynaiock He TONBKO MONMYYUTh JIMYMHOK OT OIUIOJNO-
TBOPEHHOM CaMK{ OJJHOI'O W3 BHJOB POJia M JOBECTH MX JI0 UMaro, HO U 3aperucT-
pUpPOBATh BHOPAIIMOHHBIC CUTHAJIBI, TEM CaMbIM, BIIEpPBbBIC MOKA3aB HAJIHYHE BHO-
POKOMMYHUKAIUH Y IPEICTABUTENEN STOr0 HafceMeNcCTBa.

B xonte despans 2007 . B.A. I'poMenko miepenan Ham caMky Erianthus
versicolor Brunner, coopannyto um 22.02.2007 na octpoBe Ko Kyt B IOro-
Bocrounom Tawmnanzge, 3a 9TO MBI BBIP2)KaEM €My OIPOMHYIO MPHU3HATEIHHOCTS.
Camka OKazajlach OIUIOJJOTBOPEHHOHM U 3a 2 HENEeNH COAEpXKaHWs OTIIOKMIA SHIIA,
rocse yero rnoruoia. Beck 3uMHUMIT M BECEHHUI ITEpHOJ] ITOYBA B MHCEKTAPHUH YB-
JIXHUIACh HE PETYISIPHO, OCTABAsICh ITONYCYXOM; TEMIlepaTypa ITHEM IOIJIepPKH-
Bajack +28°-30°C, Houb!o ommyckanack a0 +21°-24°C.

B nepeyro Henemo mas 2007 T. B MHCEKTapUU OBUIO OOHAPYIKEHO 8 JIMIH-
HOK. B xauectBe kopma mo coBery A.Il. Muxaiinenko (boranndeckuii caq MI'Y)
WCTIONB30BAJIH JIUCTBS uepeMyxu (Padus sp.), KOTOpble BecbMa OXOTHO IOEIaINCh
spuantycamMu. Ha 3ToM panmoHe kK Hayaiy aBrycra B MHCEKTapHH Pa3MEpOM
(o*ur*B) 39*19*28 cm, npu Temnepatype +32°-33°C mHeM M CHWXKEHUH JI0 +24°-
26°C HOYbBIO, 8§ YACOBOM OCBEILIEHUH JBYMS JIIOMUHECUEHTHBIMHU JIAMIIAMU JTHEB-
Horo ceera 1o 6 W (260/280 11) u BHemHe# tammioil HakanuBanus 60 W, a Takxke
YBII&KHEHHWH TOYBBI Pa3 B HEJIEIIO, YJIAJIOCh TOBECTH JI0 MMAaro camiia u JByX ca-
MOK. Pa3mi4uTh caMIIOB M CaMOK IO pa3Mepy MOKHO OBLIO YK€ Ha CTaJAUH JIMIH-
HOK TIOCIIETHUX BO3pacToB (camibl Menbue). Okpacka camiia B BUJIE TEMHBIX IISITEH
cTajyia MpOsBIISITECS HA IOCIEIHEM JIMYMHOYHOM BO3pacTe; CaMKU JI0 KOHIA OCTa-
BaJIMCh CBETIIBIMU. [10sIBIIeHHEe MMaro camua ¥ IepBoii caMKu ObUTH pa3HECEHHI 110
BpeMeHH Ha 1,5 Henenu. Bropas camka nepenuHsAIa Ha MMaro CIycTs €lle Hefe-
JIEO.

3a TO Bpemsl, TI0OKa CaMKH HAaXOJAWINCH B JINUMHOYHOW CTaJlH, Camell CIIo-
KOWHO CHIEN Ha JIMCThSX 4YepeMyxu. OJHaKoO K MOMEHTY IOSIBJICHHS II€PBOIi
B3pOCIION CaMKH{ €ro MOBEJEHHE CTaI0 MeHsThcs. CaMel Meprognueckd HaurHaI
BHOPHUPOBATH CBOUM JIOBOJIBHO CTPOWHBIM OPIOIIKOM, HECYIIMM B ANHMKAIBLHOM
4acTH OylnaBOBUHOE YTOJIIEHHUE, 3aKITI0YAIONIee TeHUTAIbHBIH KOMIIIEKC
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(abdominal terminalia) (puc. 1). Memiennast BuOparus Opromika ¢ OONBIION aM-
uTynol BHavyaie (V — vibration) miaBHO repexonuia B OBICTpOE, JApOXKaHHE C
Masioit ammutynoit B konte (T - tremulation). Takast BuOpauusi, HECOMHEHHO, TIe-
penaBanach yepe3 HOTM HACEKOMOTO MO PaCTEHUIO, Ha KOTOPOM OHO cuzeno. [oa-
KITIOUCHHE K PACTCHHUIO MbE303JICKTPHIECKOr0 BUOPOJaTYNKa MO3BOIMIO BIIEPBBIC
3apErUCTPUPOBATH Y ATOr0 BU/IA XapaKTEePHbIC BUOPOCUTHANBI (pHC. 2),

Bubpocurnanst oguHogHOTo camia (calling) mpu +26°-28°C npencraBisiiu
cepuu mynbcoB (puc. 2. 1, 5) ¢ acroroit 1o 1000 'y u murensHOCTERIO 4-6 ¢. Ux
IJIaBHas yactorta miaBHo Bo3pactana ot 50-70 go 200-250 ['u mpumepHO OT cepe-
JIMHBI CEPHH K ¢ KOHIy. Ha 4acTOTHOM crieKTpe HabMoIanoch HECKOIBKO rapMo-
HUK, TiepBas u3 koTopsix (1o 400-450 ') Haubosee xopomio BeipaxeHa (puc. 2.
9). Hacexomoe ObL10 CIIOCOOHO M3/1aBaTh KaK OJJMHOYHBIE CEpHH (B Hayaje), Tak U
¢dpa3sl u3 4-7 u Gonee cepuil (CIycTS HEKOTOPOE BPEMs); OJMHOYHBIC CEPUU U
(bpa3bl MOIJIH Cle0BaTh ¢ HecTabmIbHbIME may3amu 0 20 ¢. MHTepBaibl MexIy
OTJeIBHBIMHU cepusiMu Bo ¢pase ot 200-500 mc o 1-3 ¢ u 6onee. [Ipu npomomxu-
TEbHOM MEHUH B Hayaje MHOTMX CEpHH camel] BOCIPOM3BOIMI XOPOLIO Pa3ii-
4yuMbIil ynbe (P — pulse), HOTA 10 TpeX MyNbCOB, SMUCCHST KOTOPBIX ObLIa CBSI-
3aHa C B3/[parMBaHUEM 3aJHUX KOHEYHOCTEH. AMILUTUTYIHO-BPEMEHHAs CTPYKTYpa
cepuil B mpoliecce MeHUs MOIJIa U3MEHSTHCSI, B IIEPBYIO OYepe/Ib 3a CYET yBEIUYe-
HUS JJIUTENBHOCTH MeyieHHON BuOparmu (V), KOTopas K TOMY K€ CTaHOBHIIACH
Oornee wHTEHCHBHOM (puC. 2. 3, 7).

Ecnu psom ¢ caMIioM OKa3bIBasIach caMKa, TO TPOMKOCTb €ro BUHOpOCUTHA-
JIOB 3aMETHO YMEHbBIIANACh, OT/ENbHbBIC CEPHU CIEA0BAIN ONHA 32 APYro, MpH
ATOM HavaJbHBIA MyJbC (P) CTAaHOBHMIICS HAMHOTO CHITbHEE BCEH OCTATBHOM CEpuH,
a BuOpaIus Oprolika ¢ 0obIIoi aMmuuTymoi (V) CTaHOBWIACH OO0JIEe MPOIOIKH-
TenbHO# (puc. 2. 2, 6). DTO MO0 NPOJOIKATHCS IO Yaca, YTo, CKOPEe BCEro, CBsi-
3aHO ¢ TporeccoM yxaxuBauus (courtship). ITocKoNbKy caMka TOJBKO YTO Iiepe-
JIMHSUTA HA MMAro, TO €¢ OTBEThI CHJIBHBIMH yaapamu OpIolika o CyocTpaT MOXXHO
pacueHHBATh MPU3HAKOM HErOTOBHOCTH K CHapHBaHHIO. [locie 3Toro camka ymos-
3a5a OT caMIia.

Ecmu camka cama yxoJiuiia OT caMiia WITH ee YIAISUIH, TO MOCTEIIEHHO TPOM-
KOCTh CHUTHAJa BHOBb BO3pacTajia, MpU 3TOM BCE €ro 4acTH CHOBa MPHOOpeTaTH
MPEKHIOK aMIUTUTYy, BKITIOYAs HAYAIIBHBIIN ITyJbC, KOTOPBIA BHOBH CTAHOBUJICS
Oornee cnabbemM (puc. 2. 3, 4, 7, 8).

Takum 00pa3oM, TpHU COJCPKAHUK BUIOB ponma Erianthus B MHCEKTapUH
HY)XHO YYUTBIBATh, YTO ITH NMPSIMOKPBLIbIC HCIOIb3YIOT PACTEHHE, HA KOTOPOM
KHUBYT W ITUTAIOTCS, B Ka4eCTBE cyOcTpaTa st oOmeHus: (koMmMmyHuKanun). Kak
MOKa3aJl MEPBBI OMBIT COMEPIKAHKS IPUAHTYCOB, OHU CHOCOOHBI MIEPEHOCHTh HE
camble JTy4IlIie YCIOBHsI, Pa3BUBAsICh TIPH 3TOM 0OJiee HITH MEHEe YCIICIITHO.

PaGora mnonmnepxkana mnporpammoii «YHuBepcuteTsl Poccum» (TpaHT
VYP.07.03.064).
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Puc. 1. Buennuii Bun camua Erianthus versicolor Brunner u3 Tannanna,
0. Ko Kyr
(¢oto A. benenukrosa)
Fig. 1. Male Erianthus versicolor Brunner from Thailand, Ko Kut Island
(photo by A. Benediktov)
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Puc. 2. Ocuytorpammsl (1-8) 1 4acTOTHBIN cTIeKTp (COHOrpaMma 9 - OTHOCUTCS
K ocIyuiorpamMme §) BUOpallMOHHBIX CHTHAJIOB camma E. versicolor Brumner 7, 5-
ONMHOYHEIN caMmell; 2, 6 - caMell Bo3Jlie caMKu; 3, 4,7,8- U3MeHeHUe CUrHaja 1o-
clle yaaJeHus CaMKH. Y CIIOBHBIE 0003HaueHus: V - MeJyIeHHas BUOpaiust Oproi-
Ka ¢ Oonpmrol ammumTynoi; T - ObicTpast TpeMysIsIust OproliKa ¢ MaJoi aMILId-
Tynol; P - HauaneHbIl mynbe. PasBepTka ocuminorpamm: /-4 - 30 ¢, 5-8 - 10 c;
OTMETKa BpeMEHH BHU3Y Juist: [-4 - 6 ¢; 5-9 -2c.

Fig. 2. Oscillograms (7/-8) and frequency spectrum (sonogram 9 - refer to
oscillogram &) of male E. 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., 3-8 - 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, ERTANTHINAE) 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 2 weeks 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 1m) 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).



