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Abstract. One of the unique cytogenetic peculiarities of the Heteroptera
order, along with their holocinetic chromosomes is the type of the meiosis. This feature
is stable on the family level and gives additional information about the relationship
between the taxa. Predominated and probably ancentral is chiasmatic type of meiosis,
when at the conjunction of the chromosomes, recombination occurs, leading to the
genesis of chiasms. In the Heteroptera order are know several cases of achiasmatic type
of meiosis, in which no chiasms between the homologic chromosomes are observed.
There are two types of achiasmatic meiosis described (alignment type and colochore
type), distributed mainly in infraorder Cimicomorpha (Anthocoridae, Microphysidae,
Cimicidae, Miridae, Nabidae), and also Leptopodomorpha and lately it is found in
Micronectidae (Nepomorpha). The current study is devoted to the studying the type of
meiosis in species from infraorder Gerromorpha, for which there is no such data. The
following families are studied: Gerridae, Hydrometridae, Veliidae, Mesoveliidae and
they shoed chiasmatic type of meiosis.
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BbBEJIEHUE

EnHa oT yHHMKalHUTE HUTOTEHETHYHH OCOOCHOCTH Ha MOIYTBBHPIOKPUIIUTE
HAaCEKOMH, Hape ¢ TEXHUTE XOJIOKMHETUYHH XPOMO30MH, € TUII'BT Ha Melo3aTa IpH
MBXKKATE WHAMBUIM. TO3M NpPU3HAK € CTAaOWIEH Ha HHUBO CEMEWCTBO M J1aBa
JOMBIHUTEIHA HWH(GOpPMALKA 3a POACTBEHHTE OTHOIICHUS MEXIYy OTACITHUTE
takcoHu. IlpeoOnamaBamy B wHenus paspell, U BEpOATHO aHLECTpalieH, €
XMa3MaTUYHUAT TUI MeEH03a, KOraro MNpU KOHIOrauusta Ha XpOMO30MHUTE C€
OCBUIECTBSIBA pEKOMOMHALVS, BOJEINA A0 NOsIBaTa HA XMa3MH.

B paspen Heteroptera, obaue, ca U3BECTHM peAMlla CiIy4ad Ha IOsiBa B
OTJEJIHM TAaKCOHM Ha axua3MaTH4yeH THUIl Meio3a, NP KOWTO He ce HalnroaaBar
XMa3MU MEXKIY XOMOJIO)KHHUTE XpoMo30oMH. OmnucaHM ca JBa TUIA axua3MaTU4HA
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mero3a (alignment type u colochore type). Te ca pasnpoctpaneHu B uHbpapaspes
Leptopodomorpha u rmaBuo B wuHppapaspen Cimicomorpha (Anthocoridae,
Microphysidae, Cimicidae, Miridae, Nabidae) (Bmxx KUZNETSOVA et al., 2007). B
MOCJICHO BpeMe axua3MaTHYeH THI CliepMaToreHes3a 0e YCTaHOBEH 3a MIbPBU MbT U
npu BoAHU XxereponTepu oT ceMm. Micronectidae (Nepomorpha) (GROZEVA et al.,
2008).

HacrosioTo u3cienBane € MOCBETEHO HA M3y4YaBaHETO Ha THUIAa MeHo3a Mpu
BUjoBe OT wuH(Ppapaspen Gerromorpha (BogHM XxeTeponTepu), 3a KOWTO B
JUTEepaTypaTa OTChCTBAT CIICIIUATHNA TPOYYBAHUS B TO3U aCTICKT.

MATEPUAJI U METOIU

Hacexomute ca puxcupanu xuBu BbB (DUKCATOP ChC CHCTAB: 3 YaCTH €TUJIOB
coupT ¥ 1 yacT neneHa oueTrHa kucenuHa. ['oHanute ca aucenupanu B Kamka 45%
OIICTHA KUCEIWHA U OT TAX Upe3 Squash TEXHWKA Ca HW3TOTBEHHM MHUKPOCKOIICKH
mpenapatd OT XPOMO30OMH, KOWTO Ca NPEBbPHATH B IOCTOSIHHU 4Ype3 CyX Jed |
Entellan, u ca onserenu mo crangaptHa metoaunka Schiff-Giemsa. [lutoreHeTHUHUSAT
aHaJIM3 Ha MUKPOCKOIICKUTE TIpernapaty € HampaBeH Ha Mukpockorn Olympus BX 51.
[Ipenapature ce cbxpaHsBaT B jabopaTopusara 1no L{uToTakcOHOMHS M €BOJIIOIUS,
Nuctutyt no 3o0mo0rusi, BAH, Codwusi.

Tadauua 1. Mamepuan, usnonzean 6 mosa usciredsame

N CemeiicTBo / Buj MsicTo 1 BpeMe Ha Bbpoii n3ciaenBanu
chr0upaHe MHIABUIN
1. | Mesoveliidae boearapus, IkopnunoBmw,
Mesovelia furcata MULSANT & p. ®angpknwmiicka, 6.07.08 143
RAY, 1852
2. | Hydrometridae
Hydrometra gracilenta HORVATH, | Finland, vicinity of Turku, 58
1899 07.08
3. | Veliidae (Microveliinae)
Microvelia reticulata Finland, vicinity of Turku, 184, 49 napsu
(BURMEISTER, 1835) 07.08
4. | Veliidae (Veliinae) boearapus, CnaBsinka,
Velia (Plesiovelia) pelagonensis [TerpoBka, 550Mm, 2.07.08 113
HOBERLANDT, 1941
5. | Gerridae bwvarapus, Ocoroso, nox
Gerris costae fieberi STICHEL, BpbX Pyen, 1600m, 22.06.08 348
1938

PE3YJITATHU U OBCBHXJIAHE
Mesovelia furcata MULSANT & RAY, 1852, 2n=30+XX,X5X,Y

XpoMo3zoMHaTa (popMyia Ha To3u BUJ € myOaukyBaHa oT EKBOLM (1941), Ho
TUIIBT MEH03a HE € U3CIIeABaH.
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Tectucure Ha TO3U BHUJ Ca EIUIICOBUIHU, C OpaH)XeBa OOBHMBKAa M HMMAT IO
eauH (ONUKYII.

Ha crammii auakubesa (Pur. 1) sScHO ce BWXAAT TEPMHUHAIHU H
CyOTeMHUHATHU XHa3MH, KOUTO ca WirocTpupanu u B metadasza [ (MI) (Dwur. 2).
MHOXXECTBEHUTE IMOJIOBH XPOMO30MHM Ca IET, UHTepHnpeTupanu kato 4 X u enHa Y
XpPOMO30Ma, U CE ACJNIAT NOCTPEAYKIHOHHO (Dur. 2 u 3).
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Hydrometra gracilenta HORVATH, 1899, 2n=18+XO

CnepmartoronuanHaTta meradaza (Dwur. 4) BrmouBa 19 xpomozomu. Cpen Tx
ce BMKJIa €JHa IbJIra XpoMo3oMa 0e3 XOMOJIOT, KOSITO HHTEpIIpeTHpaMe KaTo MoJoBa
xpomo3oma (X). B MI ce Buxknaa, ye XpoMO30MUTE ca ¢ TEpMUHAIHU Xua3mu (Dwur.
5). XpoMO30MHTE OTHOCUTEIHO IJIABHO HAMaJIsBaT IO pa3Mep.
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Microvelia reticulata (BURMEISTER, 1835), 2n=18+XY

COBBEN (1968) mnTepnperupa kapuoTtuna Ha To3u BHA Karo 20+XO, HO
HamuTe HAOMIOIEHNs HE JaBaT OCHOBAaHME Jla MoJKpernuMm ToBa MHeHue. B MI nHa
cnepmartoreHezara ce Bmwknar 11 xumasmatuuyHu OMBaJIeHTa, KOUTO, HHE
UHTEpIpeTupame Kato 9 aBT030MHU OuBasieHTa U X U Y MOJOBH XPOMO30MHU, €IHATA
OT KOUTO BEPOATHO € Hail-mMajkara B aKpHOTHIIA, U KOUTO HE Morar na Obaar
KareopuyHo uaeHTUuGurpanu Huto B MI, Huto B MII (®ur. 6 u 7). U makap B MII
XOMOJIOTUYHUTE XPOMO3OMH [a JIeKaT HapajieTHo eaHa Ha apyra (Pwur. 7), npu
ananuza Ha MI (dur. 6) meiio3ata u mpu TO3M BUJ C€ OKa3a OT XMa3MaTUUCH THII.
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Velia (Plesiovelia) pelagonensis HOBERLANDT, 1941, 2n=24A+X0O

Ha cranmit npomertadaza I (PMI) otHoBO sicHo ce Bwxkaar xuaszmu (dwur. 8),
T.€. Meli03aTa ¥ MPHU TO3H BHJI € OT XUa3MaTUYCH THII.

B wmetadaza I (Dur. 9) aBTO30MHHTE OUBAJICHTH IUIABHO HaMajsBaT I10
pasmMep m X XpoMo3omara € eaHa OT Hal-MalKuTe XpomMo3oMu. B pesynrat Ha
MOCTPENYKIIMOHHOTO JIEICHE Ha TIOJIOBUTE XpoMo3omMu B aHadasza Il ce oOpasyBar nBa

TUNA JBUIEPHU KIETKU, pecleKTUBHO ¢ 13 (12+X) unm 12 (12+0) xpomozomu (Dur.
10).

Gerris costae fieberi STICHEL, 1938, 2n=20+XO

Hamero wu3cnenBane mnoTBepAM CHOOIIEHATA M TO-PaHO 3a TO3M BHUJ
xpomo3zomHa ¢opmyna 2n=20+X0O (SOUTHWOOD & LESTON, 1959). Ha craamii
nuakuHesa (Pur. 11) sicHO ce BIXKIAT XUa3MU B aBTO30MHUTE OMBAJICHTH U JIUIICBAT
takuBa B X xpomo3omara. B MI (®wur. 12) u MII (®dur. 13) nojsoBata xpomozoma
JIECHO c€ WACHTH(UIMpPA KaKTO MO pa3mepa (eAHa OT HAW-roJIeMUTE XPOMO30OMH B
KapuoTHna), Taka M 1o mnoBeaeHue (B MI aBere XpomMaTuau ce OpPUEHTHPAT
yCIOPEIHO Ha ekBaropa, dwur. 12).
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[IbpBOTO UMTOreHETHYHO u3cienBaHe B uHppapaspen Gerromorpha
(Heteroptera), HacoueHO cHielMaIHO KbM U3SICHSIBAHE THUIIA HA MeH03aTa 1o BpeMe Ha
criepMaToreHe3ara, okasa, 4e YeTUpUTE MPEeICTaBeHU B U3CJIEIBAHETO CEMENUCTBA OT
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unppapazpena: Hydrometridae, Veliidae, Mesoveliidae, Gerridae, kaktro u
M3CIICIBAHOTO TO-paHo OT efauHusi aBTop ceMm. Hebridae (NOKKALA & NOKKALA,
1999) ce xapakTepu3upar ¢ Xua3MaTU4YEH TUI CIEPMATOr€HE3A.

BJATOJAPHOCTH
ToBa u3cnenBane e uvactuuHo (unancupano or BAH u Axanemusita Ha
Ounnanaus, kakto 1 or ®HU kM MOH (TK-b-1601).

JIMTEPATYPA

CoBBEN R.H. 1968. Evolutionary trends in Heteroptera. Part 1, Eggs,
architecture of the shell, gross embryology and eclosion. Center Agric. Publ. &
Document, Wageningen, 475p.

ExBLOM T. 1941. Chromosomesuntersuhungen bei Salda littoralis L.,
Callocoris chenopodii FALL. Und Mesovelia furcata MULS. & REY, Sowie Studien
Bee Die Chromosomen Bei Verschiedenen Tiemiptera-Heteroptera Im Hinblick Auf
Phylogenetische Betrachtungen. — Chromosoma, 2: 12-35.

GROZEVA S., N. SiMOoV, S. NOKKALA. 2008 Achiasmatic male meiosis in
three Micronecta species (Heteroptera: Nepomorpha: Micronectidae). — Comparative
cytogenetics, 2 (1): 73-78.

KUZNETSOVA V., S. GROZEVA, J-A. SEWLAL, S. NOKKALA. 2007. Cytogenetic
Characterization of the Trinidad Endemic, Arachnocoris trinitatus BERGROTH: the
First Data for the Tribe Arachnocorini (Heteroptera: Cimicomorpha: Nabidae). —
Folia biol. (Krakow), 55 (1-2): 17-26.

NOKKALA S., C. NOKKALA. 1999. Chromosomes in two bug species of
Hebrus (Hebridae, Heteroptera). The occurrence of neo-XY sex chromosome system
in Heteroptera. — Caryologia, 52:27-30.

SoutHwooD T.R.E., D. LESTON. 1959. Land and water bugs of British
Isles. — Frederick Warne & Co, Ltd, London, 436p.

89



Creorcana I pozesa, Cenno Hoxkana

DATA ABOUT THE TYPE OF MEIOSIS
IN THE INSECTS FROM INFRAORDER GERROMORPHA
(INSECTA, HETEROPTERA)

Snezhana Grozeva', Seppo Nokkald’®

"Institute of Zoology, BAS, 1 Tzar Osvoboditel Blv., 1000 Sofia, BULGARIA
E-mail: sgrozeva@yahoo.com
*Turku University, Department of Biology, Laboratory of Genetics, Finland

(Summary)

One of the unique cytogenetic peculiarities of the Heteroptera order, along
with their holocinetic chromosomes is the type of the meiosis. This feature is stable
on the family level and gives additional information about the relationship between
the taxa. Predominated and probably ancentral is chiasmatic type of meiosis, when at
the conjunction of the chromosomes, recombination occurs, leading to the genesis of
chiasms. In the Heteroptera order are know several cases of achiasmatic type of
meiosis, in which no chiasms between the homologic chromosomes are observed.
There are two types of achiasmatic meiosis described (alignment type and colochore
type), distributed mainly in infraorder Cimicomorpha (Anthocoridae, Microphysidae,
Cimicidae, Miridae, Nabidae), and also Leptopodomorpha and lately it is found in
Micronectidae (Nepomorpha). The current study is devoted to the studying the type
of meiosis in species from infraorder Gerromorpha, for which there is no such data.
The following families are studied: Gerridae, Hydrometridae, Veliidae, Mesoveliidae
and they shoed chiasmatic type of meiosis.
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