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Abstract. The present paper gives a brief morphological description of the female repro-
ductive system of the elaterid beetle Agriotes obscurus. The paired pheromone gland is
located in VIII segment of the female abdomen. The length of cistern-like reservoirs of
the gland was 0.9—1.3 mm, their width 0.25—0.35 mm. The amount of secretion in two
reservoirs of one female pheromone gland, obtained with a fine glass capillary, was
30—40 nl.

Gas liquid chromatography showed that the secretion of the female pheromone gland
of A. obscurus caught in Estonia consisted of two main components: geranyl hexanoate
and geranyl oclanoate whose ratio varies mainly between 0.3—0.7 (average 0.44). How-
ever, in a few cases this may reach up to 1.6. The result is in agreement with earlier
literature data. Thus, no essential differences seem to occur in the sex pheromone com-
position of beetles from different geographical localities (North Caucasus, Estonia,
Sweden).

The only main component of the pheromone gland secretion of A. lineatus beetles
caught in Estonia is geranyl octanoate. Geranyl hexanoate and evidently also farnesyl
acetate occur as minor components. The pheromone gland secretion of beetles caught
in North Caucasus consists of two main components and over ten minor components.
One main component is farnesyl acetate, but the other could not be identified by com-
parison with standard compounds. Geranyl hexanoate and geranyl octanoate occur here
as minor components.

Thus, there are significant differences in the sex pheromone composition of female
A. lineatus beetles originating from North Caucasus and Estonia. Probably, this is the
case of two subspecies. Such a conclusion would also clear up contradictory literature
data on the pheromone composition of A. lineatus.

Introduction

Insect sex pheromone is produced by specialized exocrine cells or
glands whose location and structure depend on the systematic belonging
of the species (Percy and Weatherston, 1974; [lxexo6con, 1976). In the
case of elaterid beetles, two types of pheromone glands have been morphol-
ogically described. In the species Selatosomus latus F. the gland is
located on an inter-segmental membrane between VIII and IX abdominal
segments as a thickened folded plate. The secretion reservoir of the gland
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is lacking (MBameunko u Anamenko, 1980). A different structure of the
pheromone gland has been described in the species Agriotes litigiosus
(MBamenko, Anamenko, 1971) and A. gurgistanus Fald. (MBauenko,
Ouemtenko, 1974) in which the gland is located as two sacklike formations
in the female abdomen. It is supposed that the existence of a more or less
formed gland reservoir is characteristic of all female beetles of the species
belonging to the subfamily Elaterinae (Opaos, Mcmaunos, 1986).

However, more detailed morphological data on the localization and
structure of the pheromone glands of A. obscurus and A. lineatus are
lacking. Such data are necessary for the study and solution of physi-
ological and ethological problems of pheromone excretion, and for the
collection of the amount of pheromone sufficient for identification. The
present work serves as an attempt to fill this gap. Since it became evident,
in the course of work, that the morphological difference in the reproductive
systems of the two species under study is not significant, only
a brief description of the female reproductive system of A. obscurus will
be presented.

According to literature data, the sex pheromone of A. obscurus con-
sists of two main components: geranyl hexanoate and geranyl octanoate
(Borg-Karlson et al., 1988; Ouaeutenxo et al., 1986) and a number of minor
components (fupiHuH et al., 1988). It is shown that there are differences
in the pheromone composition of individuals from various geographical
regions, which are reflected in differences between the ratio of the two
main components and in the presence or absence of some minor compo-
nents (Subinuh et al., 1988).

As to the pheromone composition of A. lineatus, literature data are
strongly divergent (Borg-Karlson et al., 1988; S$ubinun et al., 1980;
Slubinun, JlebeneBa, 1984), which is evidently due to the fact that the
female beetles used have been collected from different - geographical
regions. The clarification of the differences in the pheromone composition
of the beetles of one and the same species inhabiting geographically
different regions is of theoretical as well as of practical interest. The
present paper gives a gas liquid chromatographic analysis of the phero-
mone composition of female beetles caught in Estonia (A. obscurus and
A. lineatus) and North Caucasus (A. lineatus), and makes an attempt to
compare them with each other and with earlier literature data.

Material and methods

The beetles used in the morphological part of the work were collected
from the soil of South Estonian fields in September-October 1986—1990.
At that time female beetles of A. obscurus and A. lineatus are inactive and
start overwintering in the pupal cradle.- For undergoing the reproductive
diapause beetles were kept in a refrigerator at low above-zero temperatures
until spring. 15 sexually mature and 15 sexually immature female beetles
of either species were intersected by means of microinstruments under
a binocular microscope in a water vessel. Preparations of the reproductive
system were stained with eosin in a drop of water. Fresh preparations were
observed under an optical microscope (magnification up to 250X), the
necessary measurements, photographs and drawings were made.

When analysing sex pheromone sexually mature beetles were used
which were collected in May—June 1988—1990 in South Estonia
(A. obscurus, 21 individuals; A. lineatus, 2 individuals) and in North
Caucasus (A. lineatus, 2 individuals). The secretion was collected by
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Fig. 1. Reproductive system of sexually mature female A. obscurus. 1 — paired accessory
gland; 2 -+ oviduct; 3 — chitin plates; 4 — spermatheca; 5 — bursa copulatrix; 6 —
common oviduct; 7 — ovary; 8 — vagina; 9 — appendage of VIII sternite; 10 — muscles
of the pheromone gland and pseudo-ovipositor; // — pheromone gland; /2 — azygous
accessory gland; 13 — excretory duct of the pheromone gland; 14 — stigma; 15 —
VIII tergite; 16 — VIII sternite; 17 — thickened part of the intersegmental membrane;
18 — openings of the excretory ducts of the pheromone gland (pseudo-ovipositor
pockets); 19 — appendages of IX sternite; 20 — thin transparent part of the inter-
segmental membrane; 2/ — IX sternite; 22 — terminal (X) abdominal segment (tentacle-
like appendages of the pseudo-ovipositor); 23 — telescopiform protruding pseudo-ovipositor.

¥
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means of a fine glass capillary directly from the reservoirs of the female
pheromone gland. This method allows to study individual peculiarities of
the pheromone composition, since the amount of secretion collected from
one female beetle (about 30—40 nl) is sufficient for gas liquid chromato-
graphy. The secretion is a colourless liquid with a weak pleasant smell,
which a female beetle excretes into environment as pheromone. The
secretion does not contain any ballast materials and therefore does not
need special purification. The pheromone separated in this way has high
biological activity.

Gas liquid ¢hromatography was performed by means of the chromato-
graph “Chrom 5” (Laboratorne Pristroje, Czechoslovakia) with a flame
ionization detector. A 23 m quartz capillary (with the inner diameter
0.22 mm) was used which was coated with OV-101 on the inside. Helium
(1.0 cm3/min) was used as eluent gas. The temperature of the column was
160 °C, and that of the evaporator 230 °C.

Results and discussion

Morphology of the reproductive system in female A. obscurus

The reproductive system of female A. obscurus consists of ovaries,
genital ducts together with accessory glands and a pseudo-ovipositor.
A paired pheromone gland also belongs to the ovipositor (Fig. 1).

In elaterid beetles the development, maturation and secretion activity
of ovaries are under the control of the endocrine system. It has been
demonstrated that affecting diapausing female beetles of Agriotes sputator,
A. proximus, Ampedus ochropterus, A. coenobita with a juvenile hormone
analogue interrupts the diapause and activates the development of the
whole reproductive system (Opaos, Hcmaunos, 1986). In natural condi-
tions reactivation occurs as a result of low above-zero temperatures. In
autumn, before overwintering in soil, the ovaries and pheromone glands
of female beetles of both species investigated were not developed
(reservoirs of the pheromone gland were empty).

In spring, overwintered female beetles emerge from soil a few weeks
later (in May) than male beetles. Their ovaries are not fully developed
yet, but reservoirs of the pheromone gland are filled up (Fig. 1). Later,
as eggs are maturing, ovaries expand and occupy a greater part of the
abdominal cavity. The number of ovarioles in. 15 female beetles studied
ranged between 51 and 67, and they were divided between the right and
left duct in most cases unequally. The average number of eggs per one
female beetle was 338, in a few cases it amounted to more than 400.

The genital ducts of female A. obscurus consist of paired lateral
oviducts and a common oviduct. The oviducts are surrounded by a mus-
cular shell which is especially well developed in the common oviduct. The
common oviduct falls into bursa copulatrix. The latter contains chitin
plates covered with multiple short thorns. A strongly branching azygous
accessory gland is attached to the spermatheca by means of an excretory
duct. The paired accessory gland falls into bursa copulatrix near the com-
mon oviduct. According to literature data, the paired accessory gland is
absent in Selatosomus latus (VIBamenko, Anamenxo, 1980) but is present
in Agriotes gurgistanus (Wsamenko, OJemenxo, 1974).

A telescopiform protruding pseudo-ovipositor is formed by VIII, IX
and X abdominal segments. The tip of the ovipositor consists of two small
cylindrical segments which correspond to the abdominal terminal (X)
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Fig. 2. Gas liquid chromatograms of the secretion of the pheromone gland of female
A. obscurus and A. lineatus. A, B — beetles caught in Estonia; C — beetles caught in
North Caucasus.

S — solvent; GH — geranyl hexanoate; GO — geranyl octanoate; FA — farnesyl acetate;
X — unknown component.

112



sclerite. The long thin chitin appendages of VIII and IX sternites form
the skeleton of the pseudo-ovipositor. To these are attached the greater part
of pseudo-ovipositor muscles. Between the sclerites of VIII and IX seg-
ments is located an extensive intersegmental membrane. Its anterior part
represents a whitish non-transparent thickened fold. The cell contours of
the one-layer epidermis are visible under the light microscope. The inter-
segmental membrane is thinner in its posterior part and is wholly trans-
parent. The cell structure is not observable.

The paired pheromone gland is located in VIII abdominal segment and
is attached to the sternite with muscular fibres. The reservoirs of the
gland are connected with the intersegmental membrane by means of thin
winding excretory ducts which are dilated before opening on the body
surface, forming pseudo-ovipositor pockets. The excretory ducts are spirally
surrounded by thin muscular fibres which are functionally evidently related
to the excretion of secretion. The length of gland reservoirs in sexually
mature females was 0.9—1.3 mm, width 0.25—0.35 mm. The amount of
secretion in two reservoirs of one female pheromone gland was 30—40 nl.
Behavioural experiments with male beetles showed that the secretion of
the gland has high biological activity.

Gas liquid chromatography of the sex pheromone
of A. obscurus and A. lineatus

Gas liquid chromatography showed that the pheromone of female
A. obscurus caught in Estonia consists of two main components and
several minor components (Fig. 24). Comparing the chromatograms
of synthetic standard compounds and the pheromone of A. obscurus, the
total temporal coincidence of the peaks of geranyl hexanoate and geranyl
octanoate, and those of two main components of the pheromone under
study was observed. Such a result is in agreement with earlier literature
data (Borg-Karlson et al., 1988; Ousemenxko et al., 1986). It can be sup-
posed that one of the minor components is farnesyl acetate, since its peak
on the chromatogram coincides temporally with the peak of the cor-
responding standard compound. However, a small farnesyl acetate peak
occurred on the chromatogram of only every fourth female pheromone.

The comparison of the chromatograms of 21 female pheromones
showed that the ratio of the main components, geranyl hexanoate and
geranyl octanoate, varies mainly between 0.3—0.7 (average 0.44). How-
ever, in a few cases this may reach up to 1.6.

The female pheromone of A. lineatus beetles caught in Estonia con-
sisted of only one main component and 6—7 minor components (Fig. 2B).
When comparing the chromatograms of the pheromone and the cor-
responding standard compounds, it became evident that the main phero-
mone component of the Estonian population of A. lineatus is geranyl
octanoate. Of minor components we succeeded in identifying, in the same
way, geranyl hexanoate and probably also farnesyl acetate. The ratio of
geranyl hexanoate and geranyl octanoate in the pheromone was 0.02.

The female pheromone of A. lineatus caught in North Caucasus con-
sists of two main components and over ten minor ones (Fig. 2€). It was
found that in the present case, too, geranyl hexanoate and geranyl octa-
noate belong to the composition of the pheromone but both as minor com-
ponents. The peak of one main pheromone component on the chromato-
gram coincided temporally with that of farnesyl acetate which served
as a standard compound. The other main component (Fig. 2C, X) could
not be identified by comparison with standard compounds.
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Literature data pertaining to the pheromone composition of A. lineatus
are contradictory. It has been demonstrated (Suvinun et al., 1980) that the
pheromone of A. lineatus consists of more than ten components two of
which were identified as trans,trans-3,7,11-trimethyl-2,6,10-dodecatrien-1-ol
acetate (frans, trans-farnesyl acetate) and cis-3,7-dimethyl-2,6-octadien-
1-ol-3-methyl butanoate (neryl isovaleriate). Four years later it was
established (Sluwinun, JleGenesa, 1984) that besides farnesyl acetate
(62.4%) as the other main component, the pheromone of A. lineatus con-
tains a substance (34.49% ) whose structure is frans, trans-3,7,11-trimethyl-
2,6,10-dodecatrien-1-ol octanate (¢{rans, trans-farnesyl caprilate). In addi-
tion to the structure of the two main components, that of seven minor
components was determined as well; geranyl hexanoate and geranyl octa-
noate were not mentioned among them. Unfortunately, the above-mentioned
two papers do not refer to the geographical regions from where the beetles
were collected but evidently they originate from North Caucasus. Accord-
ing to the data of Swedish researchers (Borg-Karlson et al.,, 1988) the
pheromone of A. lineatus consists of only one component — geranyl
octanoate. Different results are probably due to the fact that the beetles
used in analysis had been collected in different geographical regions of
the distribution area.

Thus, basing on our data, the composition of the female pheromone of
A. obscurus caught in Estonia does not significantly differ from that
reported in earlier literature data. The pheromone composition of beetles
inhabiting various geographical regions can reveal only insignificant
differences which do not evidently disturb the ‘odour communication
between female and male beetles originating from different parts of the
distribution area.

The composition of the pheromone in A. lineafus beetles collected in
North Caucasus coincided with literature data (Subimun et al., 1980;
Slupiaun, JleGeneBa, 1984) only with respect to one main component,
farnesyl acetate. The other main component is, according to our data,
evidently not farnesyl caprilate since its retention time is longer than in
the case of farnesyl acetate (SIubinun, JleGexena, 1984), while the reten-
tion time of the other main component is shorter than in the case of
farnesyl acetate (Fig. 2C, X).

The composition of the pheromone of A. lineatus beetles caught in
Estonia is in agreement with the results of Swedish researchers with
respect to the main component (Borg-Karlson et al., 1988).

Thus, there occur drastic differences in the pheromone composition
of female A. lineatus beetles caught in Estonia and North Caucasus.
Probably, this is the case of at least two subspecies. The composition of
the female pheromone of the Estonian population of A. lineatus resembles
more the pheromone of the species A. obscurus than the female pheromone
of the North Caucasian population (Fig. 2).

Our results are also supported by field experiments performed with
pheromone traps (Suwsmun et al., 1980; Msxap, 1985). The pheromone
traps of A. lineatus with an attractive mixture (1 mg per trap) consisting
of synthetic neryl isovaleriate (1%) and ¢rans, trans-farnesyl acetate
(99%), which were used in North Caucasus (Krasnodar), were not less
effective than the traps baited with female beetles. The traps with the
same mixture, used in Estonia, caught few male beetles. The problem why
a few male beetles of the Estonian population of A. lineatus still fell into
traps during these experiments, remains unsolved. The composition of the
female pheromone of the Estonian population of this species is, after all,
quite different from the mixture used in traps. A possible explanation
could be that synthetic substances are not perfectly pure, and the phero-
mone preparation could contain, as an undesirable addition, some com-
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ponent belonging to the composition of the female pheromone of the
Estonian population of this species. It can also be supposed that although
the components of the synthetic attractive mixture are lacking in the
female pheromone composition of the Estonian population, they still exert
a weak attractive effect on the male beetles of the Estonian population.
The circumstance that in Estonian conditions, besides a few male beetles
of A. lineatus, also the male beetles of A. obscurus fell into traps, and
even in a greater number (Msxap, 1985), supports these two different
suppositions.

The fact that the natural pheromone of the Estonian population of
A. lineatus and female A. obscurus beetles contains common components,
is confirmed by field experiments with pheromone traps carried out in
Estonia (Msaxap, 1985). The experiments showed that the pheromone traps
of A. obscurus (the attractive mixture consisted of synthetic geranyl
hexanoate and geranyl octanoate) caught also male A. lineatus beetles.
Moreover, the traps of A. obscurus caught more male A. lineatus beetles
than the traps of A. lineatus themselves.

REFERENCES

Borg-Karlson, A.-K., Agren, L., Dobson, H. Bergstrom, G. 1988. Identification and
electroantennographic activity of sex-specific geranyl esters in an abdominal
gland of female Agriotes obscurus (L.) and A. lineatus (L.) (Coleoptera, Elate-
ridae). — Experientia, 44, 6, 531—534.

Percy, I. E., Weatherston,]. 1974. Gland structure and pheromone production in insects. —
In: Birch, M. C. (ed.). Pheromones. North-Holland Publishing Company, Amster-
dam, London, 11—34.

Hoxmexobcon M. 1976. ITonoBuie depomoHs HaceKoMuiX. Mup, Mocksa.

Heawenko H. H., Adamenxo E. A. 1971. TlosoBofi aTTpakTaHT KyKa-uleakyHa Agriotes
litigiosus (Elateridae). — 3o00a. %., 50, Buin. 7, 1021—1025.

Heawenko H. H., Adamenxo E. A. 1980. Mecto o6pa3oBanusi hepoMoHa y CAMOK IIHPOKOro
weakysa Selatosomus latus (Coleoptera, Elateridae). — 3ooa. x., 59, BHI. 2,
225—228.

Heawenko H. H., Oarewenxo H. H. 1974. TlonoBoii aTTpakTaHT cTenHoro mejkyna (Agriotes
gurgistanus). — 3ooa. X., 53, Bun. 7, 1030—1035.

Msaxap T. A. 1985. H3yuenne BHAOCHENHDHIHOCTH H CEJIEKTHBHOCTH JIOBYIUEK JJIsi LEJKYHOB
TEMHOro H mojocatoro B ycaoBusx Jcronckoii CCP. — Meroanka u pe3yJbTaTH
H3yYeHHs (DH3HOJIOrHYECKOro COCTOsIHHS HaceKoMmbix. Tapty, 91—95.

Onewenko H. H., Hemaunoe B. fl., Kysosrukosa H. A. Opaos B. H., Maciotun H. H.,
Jasre K. B., 9pm A. I0., Cuilpde K. 3., Kyopaeyes H. b. 1986. Cnoxubie 3pHpH
repaHuosa, o6Jajaioliie aTTPAKTHBHOH AKTHBHOCTBIO, H AaTTPAKTaHT AJjs liyKa-
mesnkyna. — Patent SU 1072412, A 01 N 37/02, C 07 C 69/24 (/007), npuopuTeT
19. 02. 82, ony6a. B B. K., 1986, 48.

Oparos B. H., Hcmauros B. fI. 1986. Crpoenne (HepOMOHHBIX IKeJse3 UIEJKYHOB MOA-
cemeiictBa Elaterinae (Coleoptera, Elateridae). — In: Xumuueckass KOMMyHHKalHs
XKHBOTHBIX. Mocksa, 14—19.

Ayoinun B. T., Jlebedeea K. B. 1984. WjnenTudunKauus MHOMOKOMIOHEHTHHX (epoMOHOB
wenKyHoB nojocaroro (Agriotes lineatus L.) u 3anaauoro Agriotes ustulatus S.).
— Xemopenennus HacekoMbix. ®epomonn, Buabnioc, 8, 52—57.

115



HAybitun B. I'., Osewenko H. H., Py6anosa E. B., Hemaunros B. f. 1980. Unentnduxauus
AKTHBHBIX KOMIOHEHTOB MOJIOBHIX (DePOMOHOB IIEJKYHOB KyGaHCKOro, CTENmHOro H
nojiocatoro. — XHMHSI B CeJbCK. X03., 18, 2, 33—35.

SAyoinun B. T., Oparos B. H., Py6anosa E. B. 1988. Unentnduxanus (epoMoHa H Hccaef0-
BaHHe €ro JHa/leKToB y camok Agriotes obscurus L. (Coleoptera, Elateridae). —
Ped. IV Bcecoios. cuMnosnyMa no XeMOpeleNnuHH HaceKOMHX. BuabHioc, 42.

Presented by U. Margna Received
June 18, 1992

Enno MERIVEE, Ants ERM

TUME-VILJANAKSURI AGRIOTES OBSCURUS L. JA TRIIBULISE VILJANAKSURI
AGRIOTES LINEATUS L. (COLEOPTERA, ELATERIDAE) FEROMOONINAARME
MORFOLOOGIA JA SUGUFEROMOONI KOMPONENTIDE UURIMINE

On antud naksurlase Agriotes obscurus emasmardika reproduktiivse siisteemi morfo-
loogiline lithikirjeldus. Paariline feromooninddre asub emasmardika tagakeha VIII seg-
mendis. Nddrme tsisternjate reservuaaride pikkus on 0,9—1,3 mm ja laius 0,25—0,35 mm.
Peene klaaskapillaari abil kdttesaadava sekreedi hulk iihe mardika feromoonindirme kahes
reservuaaris kokku on 30—40 nl.

Gaasikromatograafiline analiiiis niitas, et liigi A. obscurus Eestist piilitud mardikate
feromooninddrme sekreet koosneb kahest pGhikomponendist: geraniiiilheksanoaadist ja
geraniiiiloktanoaadist, mille omavaheline suhe muutub peamiselt vahemikus 0,3—0,7
(keskmiselt 0,44), iiksikutel juhtudel voib ulatuda kuni 1,6. Saadud tulemus on kooskdlas
kirjanduses varem avaldatud andmetega. Seega liigi A. obscurus erinevatest geograafi-
listest piirkondadest (Pohja-Kaukaasia, Eesti, Rootsi) périnevate mardikate suguferomooni
koostises ei ndi esinevat olulisi erinevusi.

Liigi A. lineatus Eestist piilitud mardikate feromoonindirme sekreedi ainsaks pghi-
komponendiks on geraniiiiloktanoaat. Geraniiiilheksanoaat ja tdendoliselt ka farnesiiiil-
atsetaat esinevad minoorsete komponentidena. Pdhja-Kaukaasiast piiiitud mardikate fero-
moonindirme sekreet koosneb kahest pohikomponendist ja rohkem kui kiimnest minoorsest
komponendist. Uheks pohikomponendiks on farnesiiiilatsetaat, teist ei onnestunud etalon-
ainetega vordlemisel identifitseerida. Geraniiiilheksanoaat ja geraniiiiloktanoaat esinevad
minoorsete komponentidena.

Seega liigi A. lineatus Pohja-Kaukaasiast ja Eestist parinevate mardikate sugufero-
mooni koostises on olulisi erinevusi. Toenéoliselt on siin tegemist kahe alamliigiga. Sel-
line jireldus tooks selgust ka kirjanduses avaldatud andmete vasturddkivusele liigi
‘A. lineatus feromooni koostise osas.

3uno MEPHBES3, Autc 3PM

U3YYEHUE MOP®OJIOTUH ®EPOMOHHOW )KEJIE3bI U KOMIIOHEHTOB
MOJIOBOro ®EPOMOHA LEJIKYHOB TEMHOIO
(AGRIOTES OBSCURUS L.) U NMOJIOCATOIO (AGRIOTES LINEATUS L.)
(COLEOPTERA, ELATERIDAE)

[Mapuas ¢epoMoHHAs Kese3a HAXOAHTCS B BOCbMOM a0JOMHHAJBHOM CerMeHTe CaMKH.
KoanuecTBo cekpera, moJiyueHHOr0 H3 ABYX pe3epByapoB (EpOMOHHOI KeJe3bl OJHOH CaMKH
IpH NMOMOLIH TOHKOrO CTEKJSIHHOrO Kamu/aaspa, cocTasisnio 30—40 Hu.

MeTonOM ra3oKHAKOCTHO Xpomarorpaduu B cocraBe (epoMOHA IIeJKYHA TEMHOrO,
BBIJIOBJIEHHOTO B DCTOHHH, OCHOBHBIMH KOMIIOHEHTAMH H/IEeHTH(OHUHPOBAHBE repPaHH/IeKCaHOaT
H repaHuJoKkTaHoaT. COOTHOLIEHHe 3THX JBYX KOMIOHEHTOB B OCHOBHOM H3MEHSJIOCH B Ipe-
nenax 0,3—0,7 (B cpennem 0,44), B OTAe/bHBIX caydasx gocturano 1,6. [ToayyeHHBI pe3yib-
TAT COOTBETCTBYET JaHHbIM JHTepaTypnl. Takum o6pasom, B cocTaBe MOJOBOro (GepoMoHa
CaMOK IIeJIKyHa TeMHOro, obHTaoulero B pasHuX reorpaduueckux paiionax (CeepHuil
Kapkas, dcronns, IlIBenns), He Ha6/0NaeTCs CyUIECTBEHHBIX Pa3JIHYHIL
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EnHHCTBeHHBIM OCHOBHBIM KOMIOHEHTOM CeKpeTa ()epOMOHHOIl JKeJe3bl CaMOK LIeJKyHa
nosjocatoro (A. lineatus), o6utajouiero B DCTOHHH, HAEHTHOHUHPOBAH TrepaHHIOKTAHOAT.
lepanuarekcaHoat, a BeposiTHO, H (apHe3naaueTaT HAGJIOAAITCA B KayecTBE MHHOPHHX
komnonenToB. Cekper depomMonHOit XeJse3n ocobeii, noiimanunix Ha CesepHom KaBkase,
COCTOHT H3 JBYX OCHOBHHX KOMIIOHEHTOB H Gojiee JeCATH MHHODPHHX KommoHeHTOB. OjuH
OCHOBHOI KOMMOHEHT OblJI HJIEHTHQHUHDPOBAH KaK (apHE3HJaleTaT, BTOPOH KOMIIOHEHT He
yAanoch HAGHTHOHUHPOBATD METOAOM CPABHHBAHHsi XpoMaTorpapuyeckux nuKoB (epoMOHA
H 3TaJOHHBIX BeulecTB. B KauecTBe MHHODHHIX KOMMOHEHTOB HaGJII0Ja/HCh repaHHJreKcaHoar
H TrepaHHJOKTaHOAT.

Takum 06pa3oM, MOXHO yTBepXKJAaTh, YTO B COCTaBe MOJOBOrO (pepoMOHA CAMOK IieJ-
KyHa noJocaroro, o6utaiouiero na CesepHoM KaBKase H B DCTOHHH, HMEIOTCS CylIeCTBEHHbIE
pasnuuns. BeposiTHO, MH HMeeM JeJs0 ¢ AByMs noABHAaMH. Takoil BHIBOJA MOXKET MOCJYKHTb

o6bsiCHEHHEM /I HMEIOUIHXCA B JIHTEpAType NpPOTHBOPEUYHH, KacalouHuXcsi cocTaBa (epomoHa
eJKyHa M0J0CaToro.

3 Eesti TA Toimetised, B 21993 117
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