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BBeneHue

B Hacrosiiiem COOpHHKE NMPOAOJIXKEHA NyOJHKalHs MaTepHaJiOB CHMIIO-
3HYMa N0 KapPHOCHCTEMAaTHKe 0eCIIO3BOHOUYHLIX XXHBOTHBIX, OPraHH30BaHHOTO
3oosoruueckum HHCTHTYyTOM AH - CCCP n npoxomusmiero B JIeHHMHrpane
B HOsiOpe 1976 .

B Hem mnpeacTaBieHbl CTaTbH IO KapHOJIOTHH psifa JABYKPBUJIBIX Hace-
KOMBIX; OOJIbIIMHCTBO H3 HHX TNOCBSIIEHO H3YYEHHIO KapUO(pOHIA TNPUPO-
HbIX TOMYJSIHII LWIHPOKO pPAacCHpOCTPaHEHHBIX W TPYAHO AHArHOCTHPYEMBIX
BHI0oB pona Chironomus; apyrasi yacTe CTaTel CONEPIKHT CBENEHHUS IO Ka-
puosorun BuHaoB ceMmedcrB Simuliidae, Cecidomyiidae, Chironomidae,
a TakXe JaHHble KapHOJIOTHYECKOro aHaJiu3da reorpa(uuecku yoaJieHHBIX
nonyasiuuii Anopheles messeae. '

B cOGopHuke HameJ OTpPpa’K€HHE HOBBIM 3TAIl HCCJENOBaHHS NMOJHTEHHBIX
XPOMOCOM XHPOHOMHJ — MPHBEAGHH JaHHBIE 3SJEKTPOHHOMHKDPOCKOIHYE-
CKOro aHa/Ju3a JHCKoB B xpomocomax Chironomus thummi. 3acayXuBaioT
BHHMAaHHsI MaTepHaJbl O030pPHOro Xapakrepa, Kacawluecs (QYHKIHOHAJb-
HOH OpPraHH3alHH MOJHUTEHHBIX XPOMOCOM H OOCyXXJaeMble B CBA3H C BOIIPO-
CaMH KapHOCHCTEeMAaTHKH. |

B KoHme cOopHHKa NpHBeAeHa CTaThl METOAHYECKOIrOo XapakTepa, B KO-
TOPOI1 JaHpl NoJApoOHbie YKAa3aHHs MO MPHCOTOBJIEHHIO NpenapaToB AJs Ka-
pHoJiorn4yeckoro aHanu3da Diptera. DTH CBeAEHHSI MOI'YT CAYXHTb PYKOBOI-
CTBOM B paboTe HaUHHAIOUIHX KapHOJOIOB.

B nesoM COOPHHK COJEPKHT LIEHHbIE HOBLIE MaTepPHaJibl, NPENCTaBJSIO-
IlHe OOJbLIOJ HHTEpeC MIJsI T'€HETHKOB-3BOJIOLHOHHUCTOB. [laHHEIE, INpUBE-
JeHHble B psAlde pabOT, MOTYT OBITb HCINOJb30BAHH ‘H B IPAKTHUYECKHX II€-
JsIX — NpH pa3BelecHHH XHPOHOMHH, NpuU pa3paboTke mep OGOPBOEI C BpEJ-
HBIMH HaCE€KOMBIMH.

JI. A. UybapeBa



| Marepuaga 1 meToauKa

Ha $jImane nuuuHKkH co6paHbl B OCHOBHOM Ha 0. JIMcheM, OKOJIO CTaIHO-
Hapa Xapn YHII AH CCCP, na ITonssppnom Ypane —B pexke CoOb, OKOJIO
nocenka «Kpacuoli Kamenb», O6a 6Guorona ymaJjieHH ApPYyr OT Apyra Ha
pPaccTOosTHHH npHMepHo B 60 kM. JIHUMHKH (PHKCHPOBAJIHChL HA MecTe cOopa
CITHPT-YKCYCHON cMechbio (3 : 1), NpUroToB/JieHHEe NpenapaTtoB M OKpacka Mo-
JHTEHHbIX XPOMOCOM H3 KJIETOK CJIIOHHBIX 2KeJe3 IPOBOAHJIACh II0 METO-

IHKe, onHcaHHOH paHee (bensinuna, 19760).

—— ——— . SE-E

C. U. beasnuna PesyabTatbl 1 00cyXaeHue =%

[Ipn HccenoBaHHH KapHOTHNOB JHYHHOK E. impar 0KasajoCh, YTO BCE
0COOH M3 SIMaJIbCKOJ MONyJsiUMH HMeloT 2n=38, a JHYHHKH Cc IlonspHOro
Ypasa B 6GoabliHHCTBe caydaeB (93,9%) comepXkat B XpPOMOCOMHOM Ha-
6ope 2n=6 u TOJAbKO B 6,5% —2n=38 (tabs. 1, puc. 1—3). AHanus nocJie-
JOBATEJbHOCTH AHCKOB B XpoMOocoMax ocofeil ¢ pas3IMYHBIMH XPOMOCOM-
| HbIMH YHCJIAMH NMPHBEJ K BBIBOAY, UTO (hopMa ¢ 2n=06 BO3HHKJA B pe3ylb-
TaTe TAHAEMHOro MPHCOEIHHEHHS KOPOTKOH XpomocoMbl IV H3 KapHOTHIA
C 2n=8 K TeJOMEpPHOMYy paHOHy ONHOH H3 IJIMHHBIX XPOMOCOM 3TOrO XKe

KapHOTHNA,

e e TR e — | e A B

KAPHOTHUITHYECKHM COCTAB MONYJISIUMM XUPOHOMMUIBI
ENDOCHIRONOMUS IMPAR WALK. W3 BOJLOEMOB SIMAJIA
U MMOJIIPHOI'O YPAJIA

- -

BBepeHue

§Hp0HOMH,LLm—O,ILHo H3 HanOoJiee IIHPOKO MNPEACTaBJECHHBIX B COBET-
cKoit Cy6apKTHKe CeMeHCTB IBYKPDLIIbIX HaCEKOMbIX. JINYHHOUHBIE H B3poc-
/IbI€ CTaIHH XHPOHOMHJ HTPAaIOT 3/eCh GOJBIIYIO POJb B NMHTAHHH BOJIHBIX
1 HASEMHBIX HACeKOMOSAMHBIX nTHU ([ anuaoB, 1977). BumoBoii cocTas Ju-
1MHOK XHPOHOMHJ jlMana u [lonsipHoro Ypasa nouT He H3YYEH, HMEIO- A s [ LD T (R
LHECs CBEIEHHsT N0 (PayHe XHPOHOMHIL YKasaHHblX panoHoB (I [)EI,H,EIIIJIGB- | iloitebidielibane e > T
ckasi-Jlekc6ax, CokosioBa, 1970: OapwBanr, 1977) $BHO HeNOCTATOUHL] | :
Bapocable cranuu xupoHoMun He HCC/Ie/IOBaHbl cOBCeM. JIJIsT yCTaHOBJIeH s

Taﬁnnua.l

Koanyectso ocobehn

O0wee YHCAO
HCCJACROBAUHLIX

MecTonaxoxaenue NMONYyaAsuHK

TOYHO
L Kgo PHIIOBOTO CIHCKa XHPOHOMHJ JIaHHOTO PErHOHA HEOGXOIHMO H3yYe- | atEn s o T
HaHﬁoﬂléeﬂﬂ;:Hqublx, TdK M HMAarHHAMbHLIX CTa[MH, a TaKKe MPHBJICYEHHE , pridkin X alio
QOpPMAaTHBHOrO BHIOBOrO MPH3HAKa — CTPOCHHSI KapHOTHIIA. » o | o ; 86
OJIAPHBIH Y paJ ; '

: 1;3713;;&_1419}_}1;130}101&41111 Avana u ITonsipHoro Ypama, nccsenoBaHHbx HaMM
Endochironomzf;" Iaﬁ?fouﬂg;; .EOMHH(I}EYIOLHHX QOpM OLIIH JIHYHHKH POAA
_ . €CTHO (Kanayruua, 1963), uto i E
s , : JUUYHHKH Endo-

MOMUs, sIBISISICb OCHOBHBIMH, a B psijie BOZIOEMOB — € IHHCTBEHHBLIMH

C
HCTHHHBIMY MHHEDaMHu PACTHTECJIBHOCTH H pasJiaramouiuxcs HAPEBECHBIX

SIMan 28

[Ipn cpaBHEHHH KapHOTHIIOB Pa3HOXPOMOCOMHLIX (POPM rOMEOJIOTHUHBIE
XPOMOCOMBI OTMEYEeHbH HaMH ojHHakoBhiMM OykBamMu—A, B, C. Xpomo-

oc
BEE::;B&, HBrpan:r BAKHYIO CNEUH(HYECKYIO POJib B GasaHce OPraHHYeCcKoro
- OBHIYy HEAOCTATOUHOH H3YYEHHOCTH CHCTEMATHKH pona Endochi-

coma IV, camasi KopoTKasi B Habope y ocobeyr ¢ 2n=8 (Tabs. 2), oTMEUYeHa
kak D. BHYTpM KaXKXIOH rpynnnl KapuoTHNOB (¢ 2n=8 U ¢ 2n=6) XpOMO-
coMbl 0003HaueHpl puMckuMu nudpamu I, II, I1I, IV B 3aBHCHMOCTH OT pas-
mepoB (Ta6sa. 2 u 3). B xapuorunax ¢ 2n=8 xpomocombl I (A) u II (B)

JIOCTOBEPHO IO pa3MepaM He OTJUYaIoTCs, B TO BPEMsS KaK XPOMOCOMEI
[II (C) u IV (D) oranyalTCs Kak OT NEpPBhIX ABYX, TaK H JpPYyr OT Apyra
(Ta6a. 2). B kapuotunax ¢ 2n=6 xpomocoma I (CD) otinyaercsi pasme-
poM oT mouTH paBHbix xpomocom II (B) u IIT (A) (rada. 3).

Kaxnasg u3 rOMEeOoJOTHUHBIX XpPOMOCOM pasjmeseHa Ha muedn —L u R.
Xpomocoma D comep:kUT ofgHOo mnJjeyo. CoueraHHe IJiey B rOMEOJOTHYHBIX
XpOMOCOMax y Pa3HOXPOMOCOMHBIX (opm Bcerhaa OIMHAKOBO. LleHTpomep-
Hble PAaHOHBl B AJHHHBIX XpPOMOCOMax OTYETJHBO BBIDAXKEHBI B BHJE YETKHX
reTepoXpOMAaTHHOBEIX 0JIOKOB, HO TOJIIHMHA MX y OCO0O€H C Pa3HbIM YHCIIOM
XPOMOCOM HECKOJbKO BapbHpyeT —Yy BOCbBMHXPOMOCOMHOM (DODMBI OHH

Tosauie (puc. 1—3). .

e ona —E. L j
n E. tendens — u3 Bourn (Bensinuna, 1976a. 19786)[) nonasanofzgfrﬂeggg

POMOCOM, MX KapHO(OHEL XapaKTePH3YIOTCSI TeTePO3HTOTHLIMHU

ngg:uegq"pnqecxnmn HHBEPCHAMH. B To ke Bp
gm ﬂ‘};yiab;iai?[cz APYyroe IMIVIOMIHOE YHCJIO. Tak bayep (Bauer, 1936)
Thr anII;I C,U.EJI&HHBIJ{ MM BHAOB Endochironomus OTmeqan’2n=8

y b KAPHOTHILI JIMYHHOK, COGPAHHBIX B asrycre 1977 r.

2

YeCKOj Xxapa H ONpeNesIeHHbIX 0 MoDho 3
PaKTepHcTHKe (Kanyruna, 1961) kak E. impar Walk. 3’1?1&212?}1
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Mop@doJiorHss XpPOMOCOM

I
HMEET I0BOJIbHO LIMPOKY tmpar ‘
. M apea P |
JI0Ba, 1976). PE&/L, BCTPERAiCh B pasanunbix paiionax (Lily- ' Xpomocoma A (puc. 1—3) pasmenena Ha 14 ornenoB. CopmepiKHT
B Ry Gasronsvaccns 4 2 ! PEryJsipHO BCTPEYAIOIIYIOCs NEPETsKKy B orhene 5. Ha rpanune oTnesnos 3
€T0 RI7 KapHOJOIHYECKOrO aHanusa Densnniy sa cGop matepnana- n IPefOCTaBeH e H 4 XOpoUIO BhIILEJIqF)[IOTCH IBa IDHCKa. Bgﬂaqaﬁne oTHena 8 y ocoﬁelé (g. 2n=3
dopmupyercs nypd, B KapHOTHNax ¢ 2n=0 B 3TOM JioKyce mnydda Her.

| | 5




XpoMocoma B (puc. 1—3) cocroutr us 14 ormenoB. B oTmene 7.
yacTo o6pasyercs ny(dp@. Mapkepom HKaHHON XPOMOCOMBI CJIYXHT IepelIHy- |
POBKa Ha rpaHume orienaoB 5 u 6. TepmuHa/abHas 30HA maeya L npencrap- ,
JI€Ha HaGopom G6OJbBIIOro KOJHYECTBA TOHKHX HHCKOB (OTHEN®l | m 2), |
OrpaHHYEHHBIX CO CTOPOHBI OTHAENa 3 YETKHM TOJCTHIM AHMCKOM. B oTmene 7 |
NOBOJILHO DEry/isipHo Bctpedaercss mydd. Y ocobeir ¢ 2n=06 B oTxenax | OtwocKTeavian amna b % K oGumeh
12—13 romoJiorn ¢ HapylIeHHeM CIIapeHHOCTH. . et A O
: a3 Xpomocona
i
i
}

Tabaunuwa 3

AGCOJIIOTHBIE H OTHOCHTEJIbHbIE Pa3MeEpPbl HIAHTCKHX XpOMOCOM
Endochironomus impar Walk., ¢popmul ¢ 2n=06

AOCOAIOTHAN AANHA, MKM

i X+ Sx | a | X+ Sx a

I(A) E(B) I(C) E(D) I(CD) E( B) I(A)

L 1 (CD) 163.70+=7.36 30.35 38.65+0.45 1.87
g 11 (B) 129.35 =+6.34 26.15 30.51 %= 0.50 2.09
; 111 (A) 129.98+5.33 92.00 30.82+-0.49 2.04

K = | [Ipumeuanne. AGCONOTHAS M OTHOCHTENbHAas AJHHEL JaHbl Ha OCHOBE H3Mepe-
L L ' L | L. ! iusl 17 XpoMOCOM B KaxIOM CJydae.

S S | | f< S DS ;‘ K TeJOoMepHo-leHTpoMepHoMy Tuny. [ToxoOHbI e THN CJAHSHHsL OBLI 00-
| HapyKeH Hamu (DensitnnHa, 1978a) y HeCcKOJbKHX Oco0ei Apyroro BHAA
i i xipoHomun — Chironomus plumosus — 13 6epe3uHCKON MOmyJAsilHM (OKPEeCT-
e L Ly | Hoctn CapaTtoBa), B KapHOTHNAax KOTOPbIX xpomocoMa [V coexmuHeHa c Te-

'{KN | JJIOMEPHBIM PalOHOM OJIHOH M3 ABYX IJIHHHBIX XPOMOCOM. |
%' CoenuHenne xpomocoMpt C ¢ xpomocoMmMoi D mnpoHs3oumjao 6€3 yrpaThl
| KaKOH-MH00 YacTH TeHETHUYECKOro MaTepHaja, aHajJgH3 T[0Kasajg IMpPHCYT-
| l | CTBHE BCex IHCKOB B TepMHHaJbHOII 30He myeya R xpomocoMmbl C. B pe-
R R R R 2 o | | 3vabraTte xpomocoma I (CD) y ocobeit ¢ 2n=6 cyOMeTaneHTpHYEeCKas.
U J |8 | Slapbiliko Jiokaau3oBaHo B otiaele 13. B oraenax 14—19 KoHbloranus

| MCZKJIV TOMOJIOTAMH OTCYTCTBYET,

s 6 % B TepmMuHaJbHOj 30He mJjeuya L (otpennt 1—3) TakkKe HaOJII0AAJNOCH

BAMH — roMeoJIorHyHple XpoMocoMul. L u R —
N-—-ﬂnphtu?l:iqgip,?;:ﬁ;?:ﬁxf_uE”TPGMEDumﬂ pafion, P — nydd, B KdPHOTHITAX ocobOel 13 AMaJIbCKOH MOMmyJisinuH (21’1—'8) HE€ BCTPEUYEHO
‘ ‘ ma; * —
Hi OJHOJ MEepecTPOKH, JJHHHbIE XPOMOCOMBI IIOYTH BCerja C TJIOTHOM

XpoMocoma C ( l
TPOMEpLI BCceraa Hmee'rt(:gﬂr%’f;a 2() Pasienena Ha 12 otaesnos. OKoso mep- . KOHbIOralueyi romoJsoros, XpomocomMa IV B pavoHe, NPOTHBOIOJOXKHOM
nocg{gﬂHHH_ oTaen 7). B orpenax 3, 6, 9 — nypdbl He- j sLPBILIKY, MHOTJa 4aCTHYHO pa3jBaHBajach, a y OJAHOW JIMYMHKH HabJi0[a-
poMocoma D s | J0OCh NOJIHOE PacXozKJaeHHe roMOJIOTOB. ;
. JIH30BAHO SIIPEILKQ B(gf:c' [—2) comepxur 7 ornenos. B oTaesae | Joka- B noJsipHOypasibCKoi MOMYJsILMK CPedH JHYHHOK ¢ 2n=6 39 ocoben
el MOCOMa TEJIOHEHTPH:IecKOFH‘eMx 9 H 6 yacto QopMHpyIOTCSH nydpon. Xpo- i (45,3%) comepxkaju rerepokapHoTHnbl. B kapnodoHAe 3TOM TNONYJISIHH
HEIX DparMeHToR pacnma? THIIa, IEHTDOMEDHBIH XPOMATHH B BHIE OTIEJb- oOHapyzKeHo 4 THIa TETEePO3UrOTHLIX HHBEPCHH, H3 HHX TpPH OTHOCHJIHCH
o | K HapaleHTpHUecKoMy THIy, a oOxHa —ILR —K TnepHueHTpHIecKOMY

Ha NEePHOEDPHH saDk
60T3H)LU,HX HY(D(I)OB HIH KO«HEH BaﬂbﬁHaHHq::{ePr ‘H'p [HIKAQ. HOCTOHHHO pa'

Xpomocowma [ y ocolelr ¢ 2n—

D, B pe3yibTarTe TaHAEMHOro CJ(:H:EII:II::; 31201?06%303&“& S PHIEOMAM IO
: PO€ MOXKET OBITb OTHEC
eHO

(tabn. 4, puc. 4; np¥ Ha3BaHMH WHBEDCHH YKa3bIBACTCH HOMEDP XPOMOCOMBI
1 ce nJeyo, riae pacrnojoxeHa HHBepcHs). MIiHBepCHH BCTpEYaJHCh KaK OMIH-
HOYHO, TaK M B KOMILIEKce Apyr ¢ ApyroM. HaunGosee uacTo BCTpeUaHCh
nupepcus IIL, B ToO BpeMsl KaK Jpyrue THIbI HHBEPCHH OTMeYaJHCh ropasjo
pexke (Ta6a. 4). UncaIo HHBEPCHI B CPEAHEM Ha 0COOb y JIHUMHOK C 2n="06
cocTaBuao 1.15. B 3T0ii Ke MONyJsiLHH CPefu JHYHHOK ¢ 2n=3 BCTpEUeHa
TOJIbKO ONHa 0cO6b, B KaPHOTHIIE KOTOPO# cojepiKanach HHBepcus — (IIL).

Gk s B

Ta6auwa 2

AOGConoTHEIE '
H OTHOCHTeJIbHLIe
. asme
Endochigonomus fmparpWarka e AP OMOCOM

- " qJOPMH C 2n=3
!

Ta6bnunma 4

e e e I — -

"‘ B = AGCOnIOTHAT nauna, M OTHocHT -
Rt B Xpomocoya : et Ll R nnuﬁjem;]aﬂ:ngﬂ;f::rg ;&5‘;;;? Wed YacToTa BCTPEYAEMOCTH JHUYHHOK Endochironomus impar Walk.,
Sk ’ el — P S dopMbl ¢ 2n=6, c mepecTpoKaMu B KapHOTHNE
3 Y T oX - — - —
N" : THI MHDERCHH PaioH JOKaAH3AUHH Yucno ucuﬁ:ﬁ ?l Msﬂ;mn
o] ( A) 193,945 BTN, HIT HH B XpoMmocoMme nepecTpoNKOH, 25 %
245,51 St : i tepire 350X
e [19.76+4.18 da 72 31.90:0,77 3.20 TR
S () - 102.23+37] 1L 30.980.66 973 - ILR 6—9 LS
(D) 4147+1.95 25 26.33+0.30 Lo _, IR | 16—18 - 2.56
' - : 10.7610.22 099 + I1L 3—5 73.%2
A g PHMegaHpye A6co h | ITIR 3—11 .
- HHA 17 Xxpomoco MTOTHAA ¥ oTHocHTeND ILR+IR = 9.13
. 6 PO M B KaxaoMm cayuae, HaA JUIMHBL NaHBl Ha OCHOBE H3Mepe- J [LR+IR+IIL — 10.26
R H







