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�J�_�a�x�f�_����ʎʠʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʧʫʣʷʮʠʡ, ʦʪʥʦ-
ʩʷʱʠʭʩʷ ʢ ʜʚʫʤ ʧʦʜʚʠʜʘʤ ʩʝʤʠʨʝʯʝʥʩʢʦʡ ʢʦʙʳʣʢʠ
�$�V�L�R�W�P�H�W�K�L�V���K�H�S�W�D�S�R�W�D�P�L�F�X�V �V�R�Q�J�R�U�L�F�X�V��Shum. ʠ �$���K�H�S�W�D��
�S�R�W�D�P�L�F�X�V �K�H�S�W�D�S�R�W�D�P�L�F�X�V (Zub.) (2n�� = 18; 2n�� = 18; neo-
XY�� /neo-XX��) ʚʳʷʚʠʣ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʵʪʠʤʠ ʧʦʜʚʠʜʘ-
ʤʠ ʧʦ ʫʨʦʚʥʶ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʠʟʘʮʠʠ ʧʨʠʮʝʥʪʨʦʤʝʨʥʳʭ
ʨʘʡʦʥʦʚ neo-Y ʭʨʦʤʦʩʦʤʳ. ʆʧʠʩʘʥ ʧʦʣʠʤʦʨʬʠʟʤ ʧʦ ʣʦ-
ʢʘʣʠʟʘʮʠʠ ʠ ʚʝʣʠʯʠʥʝ ʉ-ʧʦʟʠʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʭʨʦʤʦʩʦʤ ʠ
ʜʦʙʘʚʦʯʥʳʤ (ɺ-) ʭʨʦʤʦʩʦʤʘʤ ʚ ʢʘʨʠʦʪʠʧʘʭ ʠʩʩʣʝʜʦʚʘʥ-
ʥʳʭ ʧʦʧʫʣʷʮʠʷʭ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʦʣʠʤʦʨʬʠʟʤ ʦʪ-
ʨʘʞʘʝʪ ʵʚʦʣʶʮʠʦʥʥʫʶ ʜʠʚʝʨʛʝʥʮʠʶ ʧʦʧʫʣʷʮʠʡ ʚ ʧʨʦ-
ʮʝʩʩʝ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ.

�$�E�V�W�U�D�F�W�� Cytogenetic analysis of the populations be-
longing to two subspecies of �$�V�L�R�W�P�H�W�K�L�V�� �K�H�S�W�D�S�R�W�D�P�L�F�X�V
(Zub.) namely �$�����K�H�S�W�D�S�R�W�D�P�L�F�X�V���V�R�Q�J�R�U�L�F�X�V��Shum. and �$��
�K�H�S�W�D�S�R�W�D�P�L�F�X�V���K�H�S�W�D�S�R�W�D�P�L�F�X�V (Zub.) (2n��  = 18; 2n�� = 18;
neo-XY�� /neo-XX��) revealed differences between the sub-
species in heterochromatinization level of centromeric re-
gions of the neo-Y chromosome. Polymorphism on the B-
chromosomes, localization and size of the C-positive regions
in the karyotypes were described. It is assumed that the
chromosome polymorphism reflects the evolutionary diver-
gence of populations in the speciation process.
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ʉʘʨʘʥʯʦʚʳʝ ʨʦʜʘ �$�V�L�R�W�P�H�W�K�L�V Uv. ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʳ ʚ ʩʪʝʧʥʳʭ, ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʠ ʧʫʩʪʳʥʥʳʭ ʣʘʥʜ-

ʰʘʬʪʘʭ ʥʠʟʢʦʛʦʨʠʡ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʠ ʩʦʧʨʝʜʝʣʴ-
ʥʳʭ ʯʘʩʪʷʭ ʄʘʣʦʡ ʠ ɿʘʧʘʜʥʦʡ ɸʟʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ
ʚʨʝʤʷ ʦʧʠʩʘʥʦ 12 ʚʠʜʦʚ ʵʪʦʛʦ ʨʦʜʘ [http://ortho-
ptera.speciesfile.org/]. ʇʦ ʘʚʪʦʨʠʪʝʪʥʦʤʫ ʤʥʝʥʠʶ
ɻ.ʗ. ɹʝʡ-ɹʠʝʥʢʦ çʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʚʠʜʘʤʠ ʥʝʨʝʟʢʠʝ,
ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʠʭ ʦʧʨʝʜʝʣʝʥʠʝè [Bei-Bienko,
Misthchenko, 1951, p. 305]. ʅʝʢʦʪʦʨʳʝ ʚʠʜʳ ʵʪʦʛʦ
ʨʦʜʘ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʧʦʜʚʠʜʳ. ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʧʦ-
ʣʠʪʠʧʠʯʝʩʢʠʭ ʚʠʜʦʚ ð �$�V�L�R�W�P�H�W�K�L�V�� �K�H�S�W�D�S�R�W�D�P�L�F�X�V
(Zubovski, 1898). ʇʷʪʴ ʩʣʘʙʦ ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦʜʚʠ-
ʜʦʚ ʵʪʦʛʦ ʚʠʜʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ
ʂʘʟʘʭʩʪʘʥʘ ʠ ʂʠʨʛʠʟʠʠ [Bei-Bienko, Misthchenko,
1951].  ʆʙʠʪʘʥʠʝ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʪʝʨʨʠ-
ʪʦʨʠʠ ʥʝʩʢʦʣʴʢʠʭ ʧʦʜʚʠʜʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʜʝʪʘʣʷ-
ʤʠ ʩʪʨʦʝʥʠʷ ʛʨʫʜʥʦʛʦ ʦʪʜʝʣʘ, ʜʣʠʥʦʡ ʢʨʳʣʴʝʚ ʠ ʩʠʛ-
ʥʘʣʴʥʦʡ ʦʢʨʘʩʢʦʡ ʛʦʣʝʥʝʡ ʟʘʜʥʠʭ ʥʦʛ ʧʦʟʚʦʣʷʝʪ
ʧʨʝʜʧʦʣʘʛʘʪʴ ʘʢʪʠʚʥʳʝ ʤʠʢʨʦʵʚʦʣʶʮʠʦʥʥʳʝ ʧʨʦ-
ʮʝʩʩʳ ʚ ʧʦʧʫʣʷʮʠʷʭ �$�V�L�R�W�P�H�W�K�L�V���K�H�S�W�D�S�R�W�D�P�L�F�X�V.

ɿʘʯʘʩʪʫʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʜʠʚʝʨʛʝʥʮʠʷ ʩʦʧʨʦ-
ʚʦʞʜʘʝʪʩʷ ʭʨʦʤʦʩʦʤʥʳʤʠ ʧʝʨʝʩʪʨʦʡʢʘʤʠ ʠ ʮʠʪʦʛʝ-
ʥʝʪʠʯʝʩʢʠʤ ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʚ ʧʦʧʫʣʷʮʠʷʭ [White,
1973; King, 1993]. ʍʨʦʤʦʩʦʤʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ ʦʙ-
ʥʘʨʫʞʝʥ ʚ ʧʦʧʫʣʷʮʠʷʭ ʤʥʦʛʠʭ ʚʠʜʦʚ ʩʘʨʘʥʯʦʚʳʭ. ɺ
ʨʷʜʝ ʩʣʫʯʘʝʚ ʵʪʦʪ ʧʦʣʠʤʦʨʬʠʟʤ ʧʦʩʣʫʞʠʣ ʤʘʨʢʸ-
ʨʦʤ ʵʚʦʣʶʮʠʦʥʥʦʡ ʜʠʚʝʨʛʝʥʮʠʠ ʧʦʧʫʣʷʮʠʡ ʠ ʧʨʦ-
ʮʝʩʩʘ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ [Shaw, Wilkinson, 1980; White,
1978; Hewitt, Barton, 1980; Bugrov et al., 2001]. ʇʨʠ-
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ʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʢʘʞʜʦʤʫ ʩʣʫʯʘʶ ʭʨʦʤʦʩʦʤʥʦ-
ʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʭʨʦʤʦʩʦʤ-
ʥʳʝ ʧʝʨʝʩʪʨʦʡʢʠ ʠʣʠ ʜʨʫʛʠʝ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʦʪ-
ʣʠʯʠʷ ʟʘʯʘʩʪʫʶ ʩʪʘʥʦʚʷʪʩʷ ʧʨʠʯʠʥʦʡ
ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʠʟʦʣʷʮʠʠ ʤʝʞʜʫ ʟʘʨʦʞʜʘʶʱʠʤʠʩʷ
ʚʠʜʘʤʠ.

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ Pamphagidae ʦʩʪʘʚʘʣʠʩʴ
ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʦʜʥʦʡ ʠʟ ʥʘʠʤʝʥʝʝ ʠʟʫʯʝʥʥʳʭ
ʛʨʫʧʧ ʩʘʨʘʥʯʦʚʳʭ ʚ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ.
ʇʨʠ ɻ ʪʦʤ ʧʦʜʯʝʨʢʠʚʘʣʘʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʘʷ ʢʘʨʠʦʪʠ-
ʧʠʯʝʩʢʘʷ ʢʦʥʩʝʨʚʘʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʩʝʤʝʡʩʪʚʘ
(2n�� = 19; 2n�� = 20; XO�� /XX�� ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʣʘ),
ʯʪʦ ʜʘʚʘʣʦ ʦʩʥʦʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʪʴ ʦʩʦʙʳʡ ʧʫʪʴ ɻ ʚʦ-
ʣʶʮʠʠ ʢʘʨʠʦʪʠʧʘ ʚ ʵʪʦʡ ʛʨʫʧʧʝ, ʥʝ ʩʚʷʟʘʥʥʳʡ ʩ ʠʟ-
ʤʝʥʝʥʠʝʤ ʯʠʩʣʘ ʠ ʤʦʨʬʦʣʦʛʠʠ ʭʨʦʤʦʩʦʤ [White,
1973; Hewitt, 1979; Camacho et al., 1981]. ʊʝʤ ʥʝ ʤʝʥʝʝ
ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʤʝʞʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦ ʚʝʣʠ-
ʯʠʥʝ ʠ ʣʦʢʘʣʠʟʘʮʠʠ ʉ-ʧʦʟʠʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʭʨʦʤʦ-
ʩʦʤ ʫ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ Pamphagidae, ʨʘʩʧʨʦʩʪʨʘ-
ʥʸʥʥʳʭ ʚ ʖʞʥʦʡ ɽʚʨʦʧʝ [Santos et al., 1983; ʉabrero
et al., 1985; Warchağowska-śliwa et al., 1994]. ʇʦʧʫʣʷ-
ʮʠʦʥʥʳʝ ʦʪʣʠʯʠʷ ʧʦ ʚʝʣʠʯʠʥʝ ʉ-ʧʦʟʠʪʠʚʥʳʭ ʨʘʡʦ-
ʥʦʚ ʚ ʪʨʸʭ ʧʘʨʘʭ ʢʨʫʧʥʳʭ ʘʫʪʦʩʦʤ ʠ ʧʦʣʦʚʦʡ ʍ-
ʭʨʦʤʦʩʦʤʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʫ �(�X�P�L�J�X�V
�P�R�Q�W�L�F�R�O�D (Rambur 1838) ʚ ʛʦʨʘʭ ʉʴʝʨʨʘ-ʅʝʚʘʜʘ (ʀʩ-
ʧʘʥʠʷ) [Cabrero et al., 1985].

Cʨʘʚʥʠʪʝʣʴʥʦ-ʢʘʨʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ
ʩʘʨʘʥʯʦʚʳʭ ʩʝʤʝʡʩʪʚʘ Pamphagidae ʠʟ ʎʝʥʪʨʘʣʴʥʦʡ
ɸʟʠʠ, ɹʦʣʛʘʨʠʠ, ɸʨʤʝʥʠʠ ʠ ʊʫʨʮʠʠ ʦʧʨʦʚʝʨʛʣʠ ʤʥʝ-
ʥʠʝ ʦʙ ɻ ʪʦʡ ʛʨʫʧʧʝ ʢʘʢ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʝʜʠʥʦʦʙʨʘʟ-
ʥʦʡ ʧʦ ʩʪʨʫʢʪʫʨʝ ʢʘʨʠʦʪʠʧʘ. ɼʣʷ ʨʷʜʘ ʚʠʜʦʚ ʠʟ ʧʦʜ-
ʩʝʤʝʡʩʪʚ Pamphaginae ʠ Thrinchinae, ʙʳʣʠ ʦʧʠʩʘʥʳ
ʭʨʦʤʦʩʦʤʥʳʝ ʥʘʙʦʨʳ, ʚʦʟʥʠʢʰʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝ-
ʮʠʧʨʦʢʥʦʡ ʪʨʘʥʩʣʦʢʘʮʠʠ ʠʩʭʦʜʥʦ ʘʢʨʦʮʝʥʪʨʠʯʝʩ-
ʢʦʡ ʍ-ʭʨʦʤʦʩʦʤʳ ʠ ʦʜʥʦʡ ʘʢʨʦʮʝʥʪʨʠʯʝʩʢʦʡ ʘʫʪʦ-
ʩʦʤʳ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ neo-XY�� /neo-XX�� ʤʝʭʘʥʠʟʤʘ
ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʘ (2n�� = 18; 2n�� = 18) [Bugrov, 1996;
Bugrov, Warchalowska-Sliwa, 1997; Bugrov, Grozeva,
1998; Bugrov et al., 2016]. ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ɻ ʪʠʭ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷʭ ʟʘʥʠʤʘʝʪ ʨʦʜ �$�V�L�R�W�P�H�W�K�L�V��Uvarov, 1943, ʧʦ-
ʩʢʦʣʴʢʫ ʦʜʠʥ ʚʠʜ ʵʪʦʛʦ ʨʦʜʘ ð �$�����P�X�U�L�F�D�W�X�V (Pall.)
ʦʙʣʘʜʘʝʪ ʠʩʭʦʜʥʳʤ ʪʠʧʦʤ ʭʨʦʤʦʩʦʤʥʦʛʦ ʥʘʙʦʨʘ, ʘ
ʜʨʫʛʠʝ (�$���� �O�L�P�E�D�W�X�V (Charp.), �$���� �W�X�U�U�L�W�X�V (F.-W) ʠ
�$���K�H�S�W�D�S�R�W�D�P�L�F�X�V (Zub.)) ð ʧʨʦʠʟʚʦʜʥʳʤ, ʥʘ ʦʩʥʦ-
ʚʝ ʫʧʦʤʷʥʫʪʦʡ ʚʳʰʝ ʭʨʦʤʦʩʦʤʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ
[Bugrov, Jetybayev, 2014]. ʂʘʨʠʦʪʠʧʠʯʝʩʢʦʝ ʨʘʟʥʦ-
ʦʙʨʘʟʠʝ ʚ ʦʜʥʦʤ ʠʟ ʨʦʜʦʚ ʩʝʤʝʡʩʪʚʘ Pamphagidae
ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ ʥʘʣʠʯʠʝ ʧʦʧʫʣʷʮʠʦʥʥʦʛʦ
ʭʨʦʤʦʩʦʤʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ, ʪʦ ʝʩʪʴ ʦʜʥʦʚʨʝʤʝʥ-
ʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʧʦʧʫʣʷʮʠʠ ʜʚʫʭ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ
ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ ʭʨʦʤʦʩʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ
ʟʘ ʩʯʸʪ ʚʘʨʠʘʮʠʠ ʚʝʣʠʯʠʥʳ ʠ ʣʦʢʘʣʠʟʘʮʠʠ ʙʣʦʢʦʚ
ʢʦʥʩʪʠʪʫʪʠʚʥʦʛʦ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʘ.

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ
ʧʨʠʟʥʘʢʦʚ ʢʘʨʠʦʪʠʧʘ (ʯʠʩʣʦ ʠ ʤʦʨʬʦʣʦʛʠʷ ʭʨʦʤʦ-
ʩʦʤ, ʣʦʢʘʣʠʟʘʮʠʷ ʠ ʚʝʣʠʯʠʥʘ ʉ-ʧʦʟʠʪʠʚʥʳʭ ʨʘʡʦʥʦʚ
ʭʨʦʤʦʩʦʤ) ʚ ʧʦʧʫʣʷʮʠʷʭ ʜʚʫʭ ʧʦʜʚʠʜʦʚ �$���K�H�S�W�D��
�S�R�W�D�P�L�F�X�V (Zub.) ʠʟ ʂʘʟʘʭʩʪʘʥʘ.
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20 ʩʘʤʮʦʚ �$�V�L�R�W�P�H�W�K�L�V���K�H�S�W�D�S�R�W�D�P�L�F�X�V �V�R�Q�J�R�U�L�F�X�V
Shum. ʙʳʣʠ ʦʪʣʦʚʣʝʥʳ ʚ ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ
ʦʙʣʘʩʪʠ ʂʘʟʘʭʩʪʘʥʘ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ɸʷʛʦʟ (26 ʢʤ
ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ ʨʝʢʠ ɸʷʛʦʟ) ʚ ʧʦʣʫʧʫʩʪʳʥʥʦʤ ʣʘʥ-
ʜʰʘʬʪʝ ʚ ʠʶʥʝ 2007 ʠ 2015 ʛʦʜʦʚ.

5 ʩʘʤʮʦʚ�� �$�V�L�R�W�P�H�W�K�L�V�� �K�H�S�W�D�S�R�W�D�P�L�F�X�V �K�H�S�W�D�S�R�W�D��
�P�L�F�X�V (Zub.) ʙʳʣʠ ʦʪʣʦʚʣʝʥʳ ʚ ɸʣʤʘʪʠʥʩʢʦʡ ʦʙʣʘʩʪʠ
ʂʘʟʘʭʩʪʘʥʘ, ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨʝʢʠ ʀʣʠ, ʚ 10ï40 ʢʤ
ʥʠʞʝ ʧʣʦʪʠʥʳ ʂʘʧʯʘʛʘʡʩʢʦʡ ɻʕʉ ʚ ʧʦʣʫʧʫʩʪʳʥʥʦʤ
ʣʘʥʜʰʘʬʪʝ ʚ ʠʶʥʝ 2015 ʛʦʜʘ.

ʇʨʠʞʠʟʥʝʥʥʦ ʩʘʤʮʘʤ ʚ ʧʦʣʦʩʪʴ ʪʝʣʘ ʚʚʦʜʠʣʠ ʠʥ-
ʩʫʣʠʥʦʚʳʤ h ʧʨʠʮʝʤ 0,1ï0,2 ʤʣ 0,1 % ʨʘʩʪʚʦʨʘ ʢʦʣ-
ʭʠʮʠʥʘ ʥʘ 1,5ï2,0 ʯʘʩʘ. ɿʘʪʝʤ ʠʟʚʣʝʢʘʣʠ ʩʝʤʝʥʥʠʢʠ ʠ
ʧʦʩʣʝ ʛʠʧʦʪʦʥʠʠ ʚ 0,9 % ʨʘʩʪʚʦʨʝ ʮʠʪʨʘʪʘ ʥʘʪʨʠʷ ʚ
ʪʝʯʝʥʠʝ 20 ʤʠʥ. ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʠʭ ʬʠʢ-
ʩʠʨʦʚʘʣʠ 15 ʤʠʥ.ʚ ʩʤʝʩʠ ʣʝʜʷʥʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ
ʠ 96 % ʵʪʘʥʦʣʘ (1:3). ʌʠʢʩʠʨʦʚʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʦʪ-
ʤʳʚʘʣʠ ʠ ʭʨʘʥʠʣʠ ʚ 70 % ɻ ʪʘʥʦʣʝ. ɼʘʚʣʝʥʳʝ ʧʨʝʧʘ-
ʨʘʪʳ ʠʟ ʩʝʤʝʥʥʳʭ ʬʦʣʣʠʢʫʣʦʚ ʜʝʣʘʣʠ ʩ ʧʦʤʦʱʴʶ
ʧʦʢʨʦʚʥʦʛʦ ʩʪʝʢʣʘ ʚ ʢʘʧʣʝ 50 % ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ
ʥʘ ʧʨʝʜʤʝʪʥʦʤ ʩʪʝʢʣʝ. ʇʦʢʨʦʚʥʦʝ ʩʪʝʢʣʦ ʩʥʠʤʘʣʦʩʴ
ʧʦʩʣʝ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʦʤ ʩʪʦʣʠʢʝ,
ʦʭʣʘʞʜʸʥʥʦʤ ʚ ʞʠʜʢʦʤ ʘʟʦʪʝ. ɿʘʪʝʤ ʧʨʝʧʘʨʘʪʳ ʚʳ-
ʩʫʰʠʚʘʣʠʩʴ ʧʨʠ ʢʦʤʥʘʪʥʳʭ ʫʩʣʦʚʠʷʭ. ɺʦʟʜʫʰʥʦ-ʩʫ-
ʭʠʝ ʧʨʝʧʘʨʘʪʳ ʦʢʨʘʰʠʚʘʣʠʩʴ ʧʦ ʉ-ʤʝʪʦʜʫ ʜʠʬʬʝ-
ʨʝʥʮʠʘʣʴʥʦʡ ʩʝʛʤʝʥʪʘʮʠʠ ʭʨʦʤʦʩʦʤ [Sumner, 1972]
ʩ ʥʝʢʦʪʦʨʳʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ.

ʇʨʠ ʦʧʠʩʘʥʠʠ ʢʘʨʠʦʪʠʧʦʚ ʥʘʤʠ ʧʨʠʥʷʪʘ ʢʣʘʩʩʠ-
ʬʠʢʘʮʠʷ ʨʘʟʤʝʨʥʳʭ ʢʣʘʩʩʦʚ ʭʨʦʤʦʩʦʤ Pamphagidae
ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʙʦʪʦʡ ʍʫʘʥʘ ʇʝʜʨʦ ʂʘʤʘʯʦ ʩ
ʩʦʘʚʪʦʨʘʤʠ [Camacho et al., 1981]. ʃʦʢʘʣʠʟʘʮʠʶ ʠ
ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʙʣʦʢʦʚ ʉ-ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʘ
ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʦʩʥʦʚʝ ʨʘʥʝʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʥʦʤʝʥʢ-
ʣʘʪʫʨʳ [King, John, 1980].

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʙʳʣ ʧʨʦʚʝʜʸʥ ʚ ʎʝʥʪ-
ʨʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʉʆ ʈɸʅ ʥʘ ʤʠʢ-
ʨʦʩʢʦʧʝ AXIOSKOP 2Plus (Zeiss, ɻʝʨʤʘʥʠʷ). ɼʣʷ
ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʠ ʤʠʢʨʦʠʟʦʙʨʘʞʝʥʠʡ ʠʩ-
ʧʦʣʴʟʦʚʘʣʠ CCD-ʢʘʤʝʨʫ Axiocam ʠ ʧʨʦʛʨʘʤʤʥʦʝ
ʦʙʝʩʧʝʯʝʥʠʝ Axiovision (Zeiss, ɻʝʨʤʘʥʠʷ).

�J�_�a�m�e�v�l�Z�l�u

ʉʪʘʥʜʘʨʪʥʳʡ ʢʘʨʠʦʪʠʧ ʩʘʨʘʥʯʦʚʳʭ ʠʟ ʠʩʩʣʝʜʦ-
ʚʘʥʥʳʭ ʚʳʙʦʨʦʢ �$�V�L�R�W�P�H�W�K�L�V�� �K�H�S�W�D�S�R�W�D�P�L�F�X�V
�K�H�S�W�D�S�R�W�D�P�L�F�X�V (Zub.) ʠ���$�V�L�R�W�P�H�W�K�L�V�� �K�H�S�W�D�S�R�W�D�P�L�F�X�V
�V�R�Q�J�R�U�L�F�X�V Shum. ʩʦʩʪʦʠʪ ʠʟ 18 ʭʨʦʤʦʩʦʤ (2n�� = 18;
2n�� = 18). ʄʝʭʘʥʠʟʤ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʘ neo-XY�� /neo-
XX��. ʍʨʦʤʦʩʦʤʥʳʡ ʥʘʙʦʨ ʩʘʤʮʘ ʧʨʝʜʩʪʘʚʣʝʥ 16
ʘʢʨʦʮʝʥʪʨʠʯʝʩʢʠʤʠ ʘʫʪʦʩʦʤʘʤʠ, ʩʫʙʤʝʪʘʮʝʥʪʨʠ-
ʯʝʩʢʦʡ neo-X ʭʨʦʤʦʩʦʤʦʡ ʠ ʘʢʨʦʮʝʥʪʨʠʯʝʩʢʦʡ neo-
Y ʭʨʦʤʦʩʦʤʦʡ. ʉʪʨʫʢʪʫʨʘ ʢʘʨʠʦʪʠʧʘ ʚʢʣʶʯʘʝʪ ʪʨʠ
ʧʘʨʳ ʢʨʫʧʥʳʭ ʘʫʪʦʩʦʤ (L1ïL3), ʯʝʪʳʨʝ ð ʩʨʝʜʥʝʛʦ
ʨʘʟʤʝʨʥʦʛʦ ʢʣʘʩʩʘ (M4ïM7), ʠ ʦʜʥʫ ʧʘʨʫ ʤʝʣʢʠʭ ʘʫʪʦ-
ʩʦʤ (S8). ʇʦʣʦʚʘʷ neo-X ʭʨʦʤʦʩʦʤʘ ʙʦʣʴʰʘʷ, ʩʫʙʤʝ-
ʪʘʮʝʥʪʨʠʯʝʩʢʘʷ. Neo-Y ʭʨʦʤʦʩʦʤʘ ʘʢʨʦʮʝʥʪʨʠʯʝʩ-
ʢʘʷ, ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥʘ ʢ ʢʨʫʧʥʦʤʫ ʨʘʟʤʝʨʥʦʤʫ
ʢʣʘʩʩʫ (ʨʠʩ. 1, 2).
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ʇʨʠʤʝʥʝʥʠʝ ʉ-ʤʝʪʦʜʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʦʢ-
ʨʘʰʠʚʘʥʠʷ ʭʨʦʤʦʩʦʤ ʚʳʷʚʠʣʦ ʚʝʣʠʯʠʥʫ ʠ ʣʦʢʘʣʠʟʘ-
ʮʠʶ ʙʣʦʢʦʚ ʢʦʥʩʪʠʪʫʪʠʚʥʦʛʦ (ʉ-) ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʘ.
ɺʦ ʚʩʝʭ ʭʨʦʤʦʩʦʤʘʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʩʦʙʝʡ ʣʦʢʘʣʠ-
ʟʦʚʘʥ ʦʙʣʠʛʘʪʥʳʡ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʦʚʳʡ ʙʣʦʢ ʚ ʧʨʠ-

ʮʝʥʪʨʦʤʝʨʥʦʤ ʨʘʡʦʥʝ. ɺ ʭʦʜʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʨʘʟʤʝʨʘʭ ʠ
ʧʦʣʦʞʝʥʠʠ ɻ ʪʠʭ ʠ ʜʨʫʛʠʭ ʉ-ʧʦʟʠʪʠʚʥʳʭ ʚʳʩʦʢʦʧʦʚ-
ʪʦʨʷʶʱʠʭʩʷ ʨʘʡʦʥʦʚ ɼʅʂ ʚ ʭʨʦʤʦʩʦʤʘʭ ʠʩʩʣʝʜʦ-
ʚʘʥʥʳʭ ʦʩʦʙʝʡ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ɻ ʪʠ ʨʘʟʣʠʯʠʷ ʩʚʷʟʘʥʳ
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������ ɸ.ɻ. ɹʫʛʨʦʚ ʠ ʜʨ.

ʩ ʚʝʣʠʯʠʥʦʡ ʧʨʠʮʝʥʪʨʦʤʝʨʥʳʭ ʙʣʦʢʦʚ ʚ neo-Y ʭʨʦ-
ʤʦʩʦʤʝ. ɺ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʧʦʧʫʣʷʮʠʠ �$�����K�����V�R�Q�J�R�U�L�F�X�V
ʩʪʝʧʝʥʴ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʠʟʘʮʠʠ ʧʨʠʮʝʥʪʨʦʤʝʨʥʦʛʦ
ʨʘʡʦʥʘ ʵʪʦʡ ʭʨʦʤʦʩʦʤʳ ʷʚʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʚ  ʧʦʧʫ-
ʣʷʮʠʠ �$���� �K�� �K�H�S�W�D�S�R�W�D�P�L�F�X�V��(ʨʠʩ. 1ʘ, b; 2a, c). ʇʦ
ʧʨʠʥʷʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʟʤʝʨʥʳʭ ʢʣʘʩʩʦʚ ʉ-ʧʦ-
ʟʠʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʭʨʦʤʦʩʦʤ ʫ ʩʘʨʘʥʯʦʚʳʭ (ʩʤ. ʨʘʟ-
ʜʝʣ çʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘè) ʙʣʦʢʠ ʢʦʥʩʪʠʪʫʪʠʚʥʦʛʦ
ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʘ ʚ neo-Y ʭʨʦʤʦʩʦʤʝ �$���� �K�� �K�H�S�W�D�S�R�W�D��
�P�L�F�X�V��ʭʨʦʤʦʩʦʤʘʭ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ ʨʘʟʤʝʨʥʦ-
ʤʫ ʢʣʘʩʩʫ çʢʨʫʧʥʳʝè, ʘ ʫ �$�����K�����V�R�Q�J�R�U�L�F�X�V ʢ ʨʘʟʤʝʨ-
ʥʦʤʫ ʢʣʘʩʩʘʤ çʤʝʣʢʠʝè.

ɼʨʫʛʠʝ ʚʥʫʪʨʠ- ʠ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʳʝ ʦʪʣʠʯʠʷ
ʩʚʷʟʘʥʳ ʩ ʚʝʣʠʯʠʥʦʡ ʠ ʣʦʢʘʣʠʟʘʮʠʝʡ ʉ-ʧʦʟʠʪʠʚʥʳʭ
ʨʘʡʦʥʦʚ ʭʨʦʤʦʩʦʤ. ɺ ʧʦʧʫʣʷʮʠʠ �$�����K�� �K�H�S�W�D�S�R�W�D�P�L�F�X�V
ʚʳʷʚʣʝʥ ʧʦʣʠʤʦʨʬʠʟʤ ʧʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʛʝʪʝʨʭ-
ʨʦʤʘʪʠʥʦʚʳʤ ʩʝʛʤʝʥʪʘʤ ʚ ʦʜʥʦʡ ʢʨʫʧʥʦʡ ʧʘʨʝ ʘʫʪʦ-
ʩʦʤ (L3). ɺ ʢʘʨʠʦʪʠʧʝ ʯʝʪʳʨʸʭ ʦʩʦʙʝʡ ɻ ʪʘ ʧʘʨʘ ʭʨʦ-
ʤʦʩʦʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʦʨʤʘʣʴʥʦʡ ʛʦʤʦʟʠʛʦʪʦʡ
(ʨʠʩ.1ʘ), ʦʜʥʘ ʦʩʦʙʴ ʠʤʝʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʣʝʯʦ ʚ
L3 ʚ ʛʦʤʦʟʠʛʦʪʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʨʠʩ. 2ʘ, b), ʛʝʪʝʨʦʟʠ-
ʛʦʪ ʧʦ ɻ ʪʦʤʫ ʧʨʠʟʥʘʢʫ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ. ɺ ʧʦʧʫ-
ʣʷʮʠʠ �$�����K�����V�R�Q�J�R�U�L�F�X�V��ʛʦʤʝʦʣʦʛʠʯʥʘʷ ʧʘʨʘ ʭʨʦʤʦ-
ʩʦʤ ʫ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʩʦʙʝʡ ʥʝ ʠʤʝʝʪ
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʦʚʳʭ ʧʣʝʯʝʡ (ʨʠʩ. 1b,
2c, d). ʆʜʥʘʢʦ ʚ ʵʪʦʡ ʧʦʧʫʣʷʮʠʠ ʚʳʷʚʣʝʥ ʧʦʣʠʤʦʨ-
ʬʠʟʤ ʧʦ ʚʝʣʠʯʠʥʝ ʧʨʠʮʝʥʪʨʦʤʝʨʥʦʛʦ ʙʣʦʢʘ ʚ L2 ʠ L3
ʧʘʨʘʭ ʭʨʦʤʦʩʦʤ. ʆ ʧʦʣʠʤʦʨʬʠʟʤʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ
ʧʨʠʩʫʪʩʪʚʠʝ ʛʦʤʦ- ʠ ʛʝʪʝʨʦʟʠʛʦʪ ʚ ʧʦʧʫʣʷʮʠʠ ʧʦ ɻ ʪʦ-
ʤʫ ʧʨʠʟʥʘʢʫ (ʨʠʩ. 1b, 2c). ɺ ʧʦʧʫʣʷʮʠʠ �$�����K�����K�H�S�W�D��
�S�R�W�D�P�L�F�X�V ʧʦʣʠʤʦʨʬʠʟʤ ʧʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ ʥʝ ʚʳʷʚ-
ʣʝʥ. ɺ ʠʟʫʯʝʥʥʦʡ ʧʦʧʫʣʷʮʠʠ �$���� �K���V�R�Q�J�R�U�L�F�X�V��ʙʳʣ
ʦʙʥʘʨʫʞʝʥ ʪʘʢʞʝ ʧʦʣʠʤʦʨʬʠʟʤ ʧʦ ʠʥʪʝʨʢʘʣʷʨʥʳʤ
ʉ-ʙʣʦʢʘʤ ʚ ʢʨʫʧʥʳʭ ʧʘʨʘʭ L2 ʠ L3 ʘʫʪʦʩʦʤ. ɺ ʧʦʧʫ-
ʣʷʮʠʷʭ ʚʳʷʚʣʝʥʳ ʛʦʤʦ- ʠ ʛʝʪʝʨʦʟʠʛʦʪʳ ʧʦ ɻ ʪʠʤ ʧʨʠ-
ʟʥʘʢʘʤ (ʨʠʩ. 2c, d).

ɼʣʷ ʦʙʝʠʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʚʳʷʚʣʝʥ
ʧʦʣʠʤʦʨʬʠʟʤ ʧʦ ʪʝʣʦʤʝʨʥʦʨʤʫ ʉ-ʙʣʦʢʫ ʚ ʩʘʤʦʡ
ʤʝʣʢʦʡ ʧʘʨʝ ʭʨʦʤʦʩʦʤ (S8) (ʨʠʩ. 2c, e) ʠ ʠʥʪʝʨʢʘʣʷʨ-
ʥʦʤʫ ʉ-ʙʣʦʢʫ ʚ ʢʨʫʧʥʦʡ ʧʘʨʝ L3 ʘʫʪʦʩʦʤ. ɺ ʧʦʧʫʣʷ-
ʮʠʷʭ ʥʘʡʜʝʥʳ ʛʦʤʦ- ʠ ʛʝʪʝʨʦʟʠʛʦʪʳ ʧʦ ɻ ʪʠʤ ʧʨʠʟʥʘ-
ʢʘʤ (ʨʠʩ. 2c, d).

ʋ ʪʨʸʭ ʦʩʦʙʝʡ ʠʟ ʧʦʧʫʣʷʮʠʠ �$���� �K���� �V�R�Q�J�R�U�L�F�X�V ʠ
ʦʜʥʦʡ ʦʩʦʙʠ ʠʟ ʧʦʧʫʣʷʮʠʠ �$�����K�����K�H�S�W�D�S�R�W�D�P�L�F�X�V ʦʙ-
ʥʘʨʫʞʝʥʳ ʜʦʙʘʚʦʯʥʳʝ (ɺ-) ʭʨʦʤʦʩʦʤʳ. ɺʦ ʚʩʝʭ ʩʣʫ-
ʯʘʷʭ ɺ-ʭʨʦʤʦʩʦʤʳ ʘʢʨʦʮʝʥʪʨʠʯʝʩʢʠʝ, ʦʪʥʦʩʷʪʩʷ ʢ
ʩʨʝʜʥʝʤʫ ʨʘʟʤʝʨʥʦʤʫ ʢʣʘʩʩʫ, ʩ ʜʚʫʤʷ ʢʨʫʧʥʳʤʠ
ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʦʚʳʤʠ ʙʣʦʢʘʤʠ ʚ ʧʨʦʢʩʠʤʘʣʴʥʦʡ
ʯʘʩʪʠ. ʇʨʠ ʵʪʦʤ ʫ ʜʚʫʭ ʦʩʦʙʝʡ �$���� �K���� �V�R�Q�J�R�U�L�F�X�V ʠ
ʦʜʥʦʡ �$���� �K���� �K�H�S�W�D�S�R�W�D�P�L�F�X�V��ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ��ʜʚʝ
ʜʦʙʘʚʦʯʥʳʝ ʭʨʦʤʦʩʦʤʳ, ʢʦʪʦʨʳʝ ʚʦ ʚʨʝʤʷ ʤʝʡʦʟʘ
ʬʦʨʤʠʨʦʚʘʣʠ ʙʠʚʘʣʝʥʪ. ʋ ʦʜʥʦʡ ʦʩʦʙʠ �$�����K�����V�R�Q�J�R��
�U�L�F�X�V��ʜʦʙʘʚʦʯʥʘʷ ʭʨʦʤʦʩʦʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫʥʠʚʘ-
ʣʝʥʪʦʤ (ʨʠʩ. 2 c, d).

�H�[�k�m�`�^�_�g�b�_

ʎʠʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʧʫʣʷʮʠʡ, ʦʪʥʦʩʷʱʠʭ-
ʩʷ ʢ ʜʚʫʤ ʧʦʜʚʠʜʘʤ ʩʝʤʠʨʝʯʝʥʩʢʦʡ ʢʦʙʳʣʢʠ �$�����K�H�S��

�W�D�S�R�W�D�P�L�F�X�V�� ʧʦʢʘʟʘʣ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʡ ʧʦ
ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʚʝʣʠʯʠʥʝ ʉ-ʧʦʟʠʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʭʨʦ-
ʤʦʩʦʤ, ʜʦʙʘʚʦʯʥʳʤ ʭʨʦʤʦʩʦʤʘʤ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ
ʜʘʥʥʳʝ ʩʚʠʜʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟ-
ʥʦʦʙʨʘʟʠʝ ʧʦʣʠʪʠʧʠʯʝʩʢʦʛʦ ʚʠʜʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ
ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʧʦʣʠʤʦʨʬʠʟʤʦʤ ʧʦ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʦ ʟʥʘʯʠʤʳʤ ʨʘʡʦʥʘʤ ʭʨʦʤʦʩʦʤ ʠ, ʧʨʝʞʜʝ ʚʩʝ-
ʛʦ, ʧʦ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʦʚʳʤ ʙʣʦʢʘʤ ʚ ʧʘʨʘʮʝʥʪʨʦ-
ʤʝʨʥʳʭ, ʠʥʪʝʨʢʘʣʷʨʥʳʭ ʠ ʪʝʣʦʤʝʨʥʳʭ ʨʘʡʦʥʘʭ
ʥʝʢʦʪʦʨʳʭ ʭʨʦʤʦʩʦʤ. ɼʠʩʢʨʝʪʥʦʝ ʦʪʣʠʯʠʝ ʭʨʦʤʦ-
ʩʦʤʥʳʭ ʥʘʙʦʨʦʚ ʧʦʧʫʣʷʮʠʡ ʨʘʟʥʳʭ ʧʦʜʚʠʜʦʚ �$�����K�H�S��
�W�D�S�R�W�D�P�L�F�X�V��ʧʦ ʚʝʣʠʯʠʥʝ ʦʙʣʠʛʘʪʥʦʛʦ ʧʨʠʮʝʥʪʨʦ-
ʤʝʨʥʦʛʦ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʦʚʦʛʦ ʙʣʦʢʘ ʚ neo-Y
ʭʨʦʤʦʩʦʤʝ ʦʪʨʘʞʘʝʪ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʪʥʦʩʠʪʝʣʴʥʦ
ʙʳʩʪʨʫʶ ʬʠʢʩʘʮʠʶ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ ʘʤʧʣʠʬʠʢʘʮʠʠ
ʧʦʚʪʦʨʸʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ɼʅʂ ʚ ʫʩʣʦʚʠʷʭ
ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʠʟʦʣʷʮʠʠ ʧʦʧʫʣʷʮʠʡ. ʂ ʩʭʦʜʥʦʤʫ
ʚʳʚʦʜʫ ʧʨʠʰʣʠ ʠ ʠʩʧʘʥʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʜʚʫʭ ʭʨʦ-
ʤʦʩʦʤʥʳʭ ʨʘʩ �(�����P�R�Q�W�L�F�R�O�D�� ʦʪʣʠʯʘʶʱʠʭʩʷ ʢʦʣʠʯʝ-
ʩʪʚʦʤ C-ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʘ ʚ ʥʝʢʦʪʦʨʳʭ ʧʘʨʘʭ ʘʫʪʦ-
ʩʦʤ ʠ ʍ-ʭʨʦʤʦʩʦʤʝ [Cabrero et al., 1985]. ɺ
ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʘʙʦʪʘʭ ʧʦ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʢʘʨʠ-
ʦʣʦʛʠʠ ʩʘʨʘʥʯʦʚʳʭ ʩʝʤʝʡʩʪʚʘ Pamphagidae ʪʘʢʠʝ
ʦʪʣʠʯʠʷ ʦʙʳʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʢʘʢ ʤʝʞʚʠʜʦʚʳʝ
[ʉamacho et al., 1981; Santos et al., 1983]. ʆʜʥʘʢʦ ʚ
ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʝ ʪʦʣʴʢʦ ʬʠʢ-
ʩʠʨʦʚʘʥʥʳʝ, ʥʦ ʠ ʧʦʣʠʤʦʨʬʥʳʝ ʤʦʜʘʣʴʥʦʩʪʠ ʥʝʢʦ-
ʪʦʨʳʭ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ. ʇʦʣʠʤʦʨʬʠʟʤ
ʧʦ ʧʨʠʮʝʥʪʨʦʤʝʨʥʳʤ, ʠʥʪʝʨʢʘʣʷʨʥʳʤ ʠ ʪʝʣʦʤʝʨ-
ʥʳʤ ʉ-ʧʦʟʠʪʠʚʥʳʤ ʨʘʡʦʥʘʤ ʚ ʥʝʩʢʦʣʴʢʠʭ ʧʘʨʘʭ ʭʨʦ-
ʤʦʩʦʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʛʝʥʝʪʠʢʦ-ʩʪʦʭʘʩʪʠʯʝʩʢʠʤ
ʧʨʦʮʝʩʩʘʤ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʤ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦ-
ʦʙʨʘʟʠʝ. ʇʨʠ ɻ ʪʦʤ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʧʦʣʠʤʦʨʬʠʟʤ
ʧʦ ʪʘʢʠʤ ʙʣʦʢʘʤ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʥʘʨʫʰʝʥʠʶ
ʤʝʡʦʟʘ ʤʝʞʜʫ ʛʝʪʝʨʦʤʦʨʬʥʳʤʠ ʭʨʦʤʦʩʦʤʘʤʠ ʚ
ʙʠʚʘʣʝʥʪʝ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʥʘʨʫʰʝʥʠʶ ʦʥʪʦʛʝʥʝʟʘ
ʫ ʧʦʪʦʤʢʦʚ, ʢʘʢ ʵʪʦ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ ʛʝʥʝʪʠʯʝʩʢʠʭ
ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʩʘʨʘʥʯʦʚʳʭ ʠʟ ʧʦʧʫʣʷʮʠʡ �&�D�O�H�G�L�D
�F�D�S�W�L�Y�D (ʩʝʤʝʡʩʪʚʦ Acrididae) [Shaw, Wilkinson, 1980].
ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʧʦʣʠʤʦʨʬʠʟʤʘ ʧʦ ʚʝʣʠʯʠʥʝ ʠ ʣʦʢʘ-
ʣʠʟʘʮʠʠ ʉ-ʙʣʦʢʦʚ ʚ ʨʘʟʥʦʤ ʧʦʣʦʞʝʥʠʠ ʥʘ ʭʨʦʤʦʩʦ-
ʤʘʭ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʧʦʧʫʣʷʮʠʷʭ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʝʪ ʚ ʧʦʣʴʟʫ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦʙ ʝʩʪʝʩʪʚʝʥʥʦʤ
ʦʪʙʦʨʝ ʧʨʦʪʠʚ ʛʝʪʝʨʦʟʠʛʦʪ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʮʠʪʦʛʝ-
ʥʝʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ. ʌʠʢʩʘʮʠʠ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʦʚ
ʚʝʣʠʯʠʥʳ ʠ ʣʦʢʘʣʠʟʘʮʠʠ ʉ-ʙʣʦʢʦʚ ʚ ʛʦʤʦʟʠʛʦʪʥʦʤ
ʩʦʩʪʦʷʥʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ, ʚʝʨʦʷʪʥʦ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ
ʠʟʦʣʷʮʠʷ ʧʦʧʫʣʷʮʠʡ ɻ ʪʦʛʦ ʚʠʜʘ ʩʘʨʘʥʯʦʚʳʭ. ʂ ʩʦʞʘ-
ʣʝʥʠʶ, ʚʥʫʪʨʝʥʥʷʷ ʩʪʨʫʢʪʫʨʘ ʘʨʝʘʣʦʚ ʧʦʜʚʠʜʦʚ ʩʝ-
ʤʠʨʝʯʝʥʩʢʦʡ ʢʦʙʳʣʢʠ ʜʦ ʩʠʭ ʧʦʨ ʜʝʪʘʣʴʥʦ ʥʝ ʚʳʷʚ-
ʣʝʥʘ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʠʟʦʣʷʮʠʠ ʥʘ
ʤʠʢʨʦʵʚʦʣʶʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʧʦʧʫʣʷʮʠʷʭ ʵʪʦʛʦ
ʚʠʜʘ.

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʚʳʷʚʣʝʥʥʦʡ ʩʠʩʪʝʤʝ ʭʨʦʤʦʩʦʤ-
ʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʫ �$�����K�H�S�W�D�S�R�W�D�P�L�F�X�V ʟʘʥʠʤʘʶʪ
ɺ-ʭʨʦʤʦʩʦʤʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʜʦʧʦʣʥʝʥʠʝ ʢ
ʦʩʥʦʚʥʦʤʫ ʥʘʙʦʨʫ ʭʨʦʤʦʩʦʤ ʚ ʧʦʧʫʣʷʮʠʷʭ ʤʥʦʛʠʭ
ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ. ɺ-ʭʨʦʤʦʩʦʤʳ, ʦʙʥʘʨʫ-
ʞʝʥʥʳʝ ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ, ʦʪʣʠʯʘʶʪʩʷ ʩʪʨʫʢʪʫʨʥʦʡ
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ʦʨʛʘʥʠʟʘʮʠʝʡ, ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʤʝʭʘʥʠʟʤʘ-
ʤʠ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʤʠ ʠʭ ʧʦʣʠʤʦʨʬʠʟʤ ʚ ʧʦʧʫʣʷ-
ʮʠʷʭ. ʀʟʚʝʩʪʥʦ ʙʦʣʝʝ ʩʦʪʥʠ ʚʠʜʦʚ ʩʘʨʘʥʯʦʚʳʭ, ʚ ʧʦ-
ʧʫʣʷʮʠʷʭ ʢʦʪʦʨʳʭ ʚʩʪʨʝʯʘʶʪʩʷ ʜʦʙʘʚʦʯʥʳʝ
ʭʨʦʤʦʩʦʤʳ. ʆʙʳʯʥʦ ɻ ʪʦ ʤʝʣʢʠʝ ʭʨʦʤʦʩʦʤʳ, ʩʦʩʪʦ-
ʷʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʦʚʦʛʦ ʤʘ-
ʪʝʨʠʘʣʘ [Camacho, 2005]. ʈʘʥʝʝ ʠʤʝʥʥʦ ʪʘʢʠʝ ʤʝʣʢʠʝ
ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʦʚʳʝ ʜʦʙʘʚʦʯʥʳʝ ʭʨʦʤʦʩʦʤʳ ʥʝʷʩ-
ʥʦʡ ʤʦʨʬʦʣʦʛʠʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʧʦʧʫʣʷʮʠʷʭ
ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʩʘʨʘʥʯʦʚʳʭ ʩʝʤʝʡʩʪʚʘ Pamphagidae
[Bugrov, Warchağowska-śliwa, 1997; Bugrov, Grozeva,
1998; Jetybaev et al., in press]. ɼʦʙʘʚʦʯʥʳʝ ʭʨʦʤʦʩʦ-
ʤʳ ʚ ʧʦʧʫʣʷʮʠʷʭ ʜʚʫʭ ʧʦʜʚʠʜʦʚ �$�����K�H�S�W�D�S�R�W�D�P�L�F�X�V
ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʨʘʥʝʝ ʦʧʠʩʘʥʥʳʭ ɺ-ʭʨʦʤʦʩʦʤ ʥʝʢʦ-
ʪʦʨʳʭ ʚʠʜʦʚ Pamphagidae ʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʨʘʟʤʝʨʘ-
ʤʠ ʠ ̫ ʩʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ ʥʘ ʉ-ʧʦʟʠʪʠʚʥʳʝ ʠ ʉ-
ʥʝʛʘʪʠʚʥʳʝ ʨʘʡʦʥʳ. ʇʦ ʪʠʧʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ
ʵʫʭʨʦʤʘʪʠʥʦʚʳʭ ʠ ʛʝʪʝʨʦʭʨʦʤʘʪʠʥʦʚʳʭ ʙʣʦʢʦʚ ɻ ʪʠ
B-ʭʨʦʤʦʩʦʤʳ ʩʭʦʞʠ ʩ ʧʦʣʠʤʦʨʬʥʳʤʠ ʫʯʘʩʪʢʘʤʠ
ʭʨʦʤʦʩʦʤʳ L3. ʄʳ ʥʝ ʠʩʢʣʶʯʘʝʤ, ʯʪʦ ɻ ʪʦʪ ʬʘʢʪ ̫ ʚʣʷ-
ʝʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʛʦʤʦʣʦʛʠʠ ɺ-ʭʨʦʤʦʩʦʤ ʠ ʧʦʣʠʤʦʨ-
ʬʥʦʛʦ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ L3 ʭʨʦʤʦʩʦʤʳ. ʆʜʥʘ-
ʢʦ ʜʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʥʝʦʙʭʦʜʠʤʳ
ʤʦʣʝʢʫʣʷʨʥʦ-ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʥʘ-
ʨʫʞʝʥʥʳʝ ʥʘʤʠ ʥʦʚʳʝ ʤʦʨʬʦʪʠʧʳ ʜʦʙʘʚʦʯʥʳʭ ʭʨʦ-
ʤʦʩʦʤ ʚ ʧʦʧʫʣʷʮʠʷʭ �$�����K�H�S�W�D�S�R�W�D�P�L�F�X�V ʤʦʛʫʪ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʘʚʪʦʭʪʦʥʥʦʤ ʩʪʘʥʦʚʣʝʥʠʠ ʩʠʩʪʝʤʳ
ʧʦʣʠʤʦʨʬʠʟʤʘ ʧʦ ɺ-ʭʨʦʤʦʩʦʤʘʤ ʚ ʘʨʝʘʣʝ ɻ ʪʦʛʦ ʚʠʜʘ
ʠ ʩʪʘʪʴ ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʤʘʨʢʸʨʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ
ʩʪʨʫʢʪʫʨʳ ʘʨʝʘʣʘ ʚʠʜʘ. ʕʪʦ ʞʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʟʥʘʥʠʷ
ʤʠʢʨʦʵʚʦʣʶʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʠʜʘ ʠʤʝʶʪ ʠ ʜʨʫ-
ʛʠʝ ʚʳʷʚʣʝʥʥʳʝ ʥʘʤʠ ɻ ʣʝʤʝʥʪʳ ʭʨʦʤʦʩʦʤʥʦʛʦ ʧʦʣʠ-
ʤʦʨʬʠʟʤʘ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ �$�����K�H�S�W�D�S�R�W�D��
�P�L�F�X�V.

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʠʜ �$�����K�H�S�W�D�S�R�W�D�P�L�F�X�V ʤʦʞʝʪ ʩʪʘʪʴ
ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʤʦʜʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʨʬʦʣʦʛʠ-
ʯʝʩʢʦʡ ʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʠʚʝʨʛʝʥʮʠʠ ʧʦʧʫʣʷʮʠʡ ʥʘ
ʥʘʯʘʣʴʥʳʭ ɻ ʪʘʧʘʭ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ.
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