[IpeoGpa3oBaHust XpoMO30M MOA BRMAHHEM PEeHTreHOBCKUAX
Jydemn. -

. A. Jlesurckuit u A, I'. ApapaTaH.
HeropEda BOmpOCA.

Pesgne Hapymemusd IIpomecca fgdeHHA JJpd, BHILIBAGMES PeHTTeROBCKAMY
AyIAME, H3BECTHR elle O BPEMOHH palor B DT0OM HAUPABJEHUI Ropraure (Kor-
picke 1905)—Haj COMATIYELCEHM LSIGHIEM Pisum u V. Faba 1 DefyEIHOH-
HEM fedeguen Yy Liliwm u Tefijimepa (G ager 1908) —HaL cOMATHIECKIM
neaemmers y Allium. DBoaee moJpo0HO 9TOT BONPOC HCCISI0BAH 3aTeM Mopox
(Mohr 1919) Ha ciepMaTereHe3e IPAMOEDHLIOND Decticus 1 B 0C008HBOCTH A 1B~
epru m fonuTmepom (Alberti und Politzer—1923, 1924) Ha coMa-
THIeCKNX MATO38X y cadamaByps. Ilociepmull asrop, CAeiyd sa [ T'epr-
purom (G, Hertwig 1920), ykasupaer Ha Beo0XOMUMOCTH pasaEgaTs ,Oep-
paapEnill addert® xydel, IpeAcTaBIAnIEE pe3yrbTar HeTOCPOLCTBEHHEOID
ux JeficTBug Ha JeldliHecd RICTER I nabamoraenpii B mMarepHante (UECHPOBAHEOM
HeMendeHH 0 mocie 00JyIeHHd, H L, BIODHUAEIA®, BEIpARA0Nics B TeX AHOMd-
INdX EapHOKHHO3d, KOTOPHIE 06HAPYAEBAIOTCA ML CHYCT HEROTOPOS, fosee H.IE -
MoHee HIpOJOJEATeILHOE BPEMH. |

HemocpencTBerHsl addert DeHTTEHOBCKUX JHydedl Bhpamaelca B pe3koM
B [IPE TOM HeOPABHIBHOM HCRAMEHNN (DOPMHI, CEJCHBARAH ¥ CHORUBAHNE XPOMO-
30M, paBHO %aE H Beell (UIyps JedeHAS — ¢ TOCAELYIONEM TMpPeRpAMIeHieM Ha
HeKOTOpOe BpeMd DasMHOMEHAA HIETOL. , ‘

B panpmefimen, KOTAA KIETOTHRE JEIOHU ROCCTALABANBAIOTCS, OHE 0DHApY-
HKHBAIT yie eI pax pa3E000pasHbIX AHOMAJIMH, mpecTaBAAIMIAX , BTOPHYHEIH ™
sexr obmyzeuns. Hambouree OGHUHbIME, OTMEUSHHHIMH YiKe NOPBEIMH HCCAENO-
BATEJAME, VKIOHOHHIMHA SBAAIOTCH HEMPABHILHOCTI B pacopegedeHTH Xpo-
030N (UIYDH nedeRmd. JacTb M3 HUX 0TCTALT, yacrn ordpacpisaercs B CIOpPOHY,
' EHOTEA #e XDOMOZOMH OEAFRIBANTCH IPOCTO pas0pocAHHHIME B fecmopale 10 KIeTES
(Kornicke, L e fig. 12, 13, Gager, 1. c. pl. V fig. 14—18, AlD erti
und Politzer 1923, Fig. 15—18, cp. Tarxe ¥ P. Hertwig 1927, fig.
6—8). OrgenbHEIe XPOMOBOMB HIM HX FPYIME moryT 00paz0BEIBATE NI OT0M oco0bie
MaleHpEHe 100aBOYHEIE AApa (Kornicke—l. ¢ fig f— TOAKOBAX MX K&K pe-
syaeTaT amurosa, Gager—L C. PL. 6, fig. 1, 3, 5, 6). Habmonawred H3MeHEHES -
H caMax xpomoaou-——tro' g BEJE HONPABHILAEX YETKOBHIHBIX yTOXIIeHH (Pert-
hes 1907 —y Ascaris, P. Hertwig 1911 u Paipn 1913 ram e -— U0CHe
pajua; Pekarek 1927-—y V. Faba), T0 B BHLE MOIH0r0 pacuaid HX HA OT-
nelbHEG (parmentsl. Yame Perthes (1904) rabxoxaer a0 Ha cerMeRTApYIOmIEeS
ginax Ascaris, H0 @6 HEKMI0TaeT RO3MORHOCTH yUACTHS B UPOU3BENEHII MOR00-
HEX ' KapTAR H MHKDOTOMHOTO Homa. SIBHIIG (PPArMEHTH XPOMOSOM BIfHBL H Ha
OTHOCAMYUXCH K AyRy PpHcymkax I'efpmepa (Gager, L. ¢. PL 5, fig. 19, 15,
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18 w 7. m.), TPUAMMAIOIEr0, OJHAKO, TPHBOJIEMOE Miss Merriman d4pesBLhYaH-
noe 1) papplpopaniie YHCIA XpPOMO30M y BTOr0 ofperra (or 10 mo 38) # B HOp-
MaJBHON COCTOSHNH. |

Kornicke (1905) mabmiojan yseldyeHne cBePX HOPMBL YACIA XPOMO3OM -~
OXHOBpEMEIflo ¢ yMENLNIEHHeM IX JUIMHL — B DAHHEM MHAKRREe38 Lilinm,

Pacamy xpomozon Ascaris megalocephala wa orleinulie sepua HadIoOLaIR
P. Hertwig (1911) # Pain (1913) mojx BAHSHUEM pajiuil B II0IOBOM TPAKTe,
vak e, KAK OH HODMAJILUO HMeer mecto B comarmueckoM (ep. P. Hertwig
1927, puc. 3 — H). BeayrpedHpie KapTuHLI EODOTCHBLEX XPOMATHHOBBIX BIEMEHTOR
HAPHLY ¢ ROPMATLHBIMM EPYNHRIMI XPOMO3ONMAMIT HAOMIOAANs 1 Well 0B e K (e R-
ANX KAETLAX pOTORINN snirenmd canamamipm Alberti und Politzer
(19923, fig. 16 — 18). Jipe apraun ¢ OTJENRHLIMO ., ()DATMERTAMA" UPWBOXATCS
g llecaperon (1. ¢) gua Vicia Faba (pue. 12 n 15 Tadu, I11). Hymxno cka-
341, OAMAKO, UTo caM cuocol UpoHCXOMIAeH na HouodHLIx ,fparnedToB® —
fa movBe NEHCTBETENLIOINO paciiafd 00pa30BABINXCT XPOMO4OM HIIT BOSHUKEOBE-
HAA HX B TAKOM :Ke BHA¢ W3 TOLOSMEToes COCTOWHRA - QCTAETCI HesCHbIM.

o pawaumy Dyreunupga (Goodspeed 1929) ovbayueHne XpnMO30M
B PANHKY upofazax peAiyEMuOHHOTO LeJenHs ue ORASHIBAGT HA HEX HURAROTO
BHAIMOFO BRHAHUS BROJNOTH N0 GTAXHA METadaznbl. o .

Haunnag e ¢ apadasel ,KOTHA XPOMO3NMLL [TOAUANAIOT o [M0J BIHIBHE
PHEDPrEZUPOBAHHOA HuTomJasye“ (p. 245), onp odunapymnsaiot o0UIBHLIE YLIOHE-
AUA KAk ¥ HX pacupefeiledan, Tak ® B Bume Gparmertaumi (Fig. 5), pegymme
K peskiy QpOMANTaM B obpaszoraunn nuaplu (Fig. 6).

(foopoTHHIE OYRRT I HAYANO0 HOBOL SNOXHE B WHTEPeCyYWIIEM HAc BONpoOCce
npeperasigior coobmenns Monzepa nmllsfinrepa (Mullerand Painter—
1929, Painter and Muller 1929) uw JoOmanceroro (Dobzhansky
1929) 2) 0 Bu3BAWHLIX PeHITEHOBCKNME AYTAMA ,Tpavciokanuax“ y Drosophila
Ofpapymednble UePBOHAYANLHO NpPH [CHCTHUECKOM 4HAIN36 CHENNCHAS MEXLY
TeHANH, OPUHAIEHANAMI DASHEIM X[0MO30MAM, €CTCCIBEHEO OBLTH ACTONKOBAHMI,
KaK OTHENeHHe COOTBETCTBeHHOE YACTH OUDENeNeNHOH XPOMO3OMEI ¥ UDHEDPEONCHH®
ee ® ompencaennofi mxpyrofi xpomoszome. B TenoM pane pasiHuHBEIX TaRHX ,,lI6pe-
HOCEHHE® TpyHOm remoB, UpPYMBIRAINHEX KPYT K APYry Ba XPOMO30OMHOH Eapre,
HHTOJOTHIGCKOS HCCHLHOBARNEG NOKA3aJ0, UYTO XPOMO30Ma, NHIDWBIIAACA Ompeje-
JeHHOTO YYacTKa 9TOH KApTH, ORA3MBAaeTcA THINEHHOH ¥ OUDENEIeHHOTO OTPe3Ra
CBOETO TENA, 2 XPOMO3OMA, UONYUABIAS ,YYaCTOK KADPTHL®, OLASEIBAETCH — COOT-
. BOTCTBOHHO yTPAYEHHOMY TEPROH XPOMO30MOH 0TDPE3RYy —— yIJanHeHHoi. |
[Ips mepeHoce dparMenta E XpoMO30Mc W3 JAPYrofi mapsl MGLI HMEEM ,TPAHC-

TORANHX“ B colcrBenuom cMmpicne, a B (IYYae UEDEMEMIEHHS ero K Ipyrod romo-

Jorauuof XpoMosomé moaywaercs ,AYyOIARaung“, yuBoemme B Hell 0upeleNeHROTO
yaacTka remou. I1Horma oropsammmiica (paTMeHT CHOBA CNABEBAEICH ¢ TOM IKe
MECTOM TOH ke cBOeH XDOMO3OMEI, 1O JANME NOBePHYBMECE HA 180° (.iBepcHA“).
Haromen, nalgswogawres caygau, Roriya BHOaJAET 30AYATeNbHAS UYacTh 3 CEPe-
JHHEL XpOMO3OMBI, a Ipa upaiflanx orpeska coegmudwnTca eMmecre (,deletion” —
BeINafeHAe). Bce aTm uetEIpe ciydas KOMCTATHPOBAEBI H HM3Y4eHH LaPalieNbHO
TeHeTRIeCKA o NATodoTAueckd MOayepowm u Jlsimrepom (Painter and
Muller 1929). ,_ '

B woarABIDXCA OXHOBPEMEHHO € VRa3aEHWME nybamkailmsmm palorax
T'yuensma (Goodspeed 1929, 1929a) Mm Haxones NaHHBIE O I(HTOJOTHYe-
CKHX 0cO0EHHOCTIX YKIOHEBIX pactermii MNicotiana 7abacum, mpomexolsmux HE
TO/ABEPIHYTHX PEETTCHHERANHA MOJOBHX KixerTok. Iipome pacresmmil ¢ memocradvei

N H conepmeHH'o, KOHEYHO, HeaeﬁOHTHoe. " _ e o
3 Cp. "aw pedepatr B xypuane ,[Tpupona® 1929 r., Ne 10, crp. 907 — 810.
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g H30HTHEOM OEHAYHBIX XpoMOo30M, aBTOD OIIHCHIBAET emme N9Th ocobelt ¢ ,(dpar-
yepTaMA“ XPOMO30OM B PeIYROEOBHOM NeHAOHNHH, & B O/AHOM cIYIae B B COMATHIO-
crop (1929a). o

B crenymoneM coobmenun (Goodspeed 1930) yraspBaeTcs, YT0 pasMepHl
nogofERX (parMeBTOB (B wmetiosmce) koneGIOTCA 0T TPAHAL BAEMOCTH 10 IpuOIH-
qeHAA K HAAMEBBIIAM yHHBAICHTAM N. Tabacum. Hanbonee 9acro OHH IPEOACTA-
prgf0T TPEGIASHTENBHO NOXOBHBY cpepuero yHmeanefra. OHE TO TEPAIOTCH BCIBN-
cTRAO HO npaBthoeTeﬁ meltosnea, 10 OXHO00pPA3HO HaOIOLANTCI B MATED. EEEeTRAX
QMIBOH P a3XBEIBEX IBETEOR. Urporga Manembrufl (parMent OKashIBaCICH
cBA3AHHHM € OJHAM H3 GABANEHTOB, YaCTO MPH MOMOITH TOHOHBROH HHUTOYIKH,
mepefiaBafch B TAKOM BHIS H B rOMeoTHIIHOe NeleHHe. .

B pabore I'yicompga H Asepu (Goodspeed and Avery 1930)
coobmmaroTcs yme 0o0dee noxpoGERe JAHHKE O DABLAMHBIX THIAX POOprann3anEH
» XPOMO30M, X3, pAKIepPHASYIONEX ONMpeneleHnkle oco6H“ M3 BIOPOrO H TpeThero Noko-
JenAd TOTOMCTBA POHITEHH3HPOBANHBIX HIH pPafEA3APOBANHBIX pacremuit N. Taba-
cum, Opech, B Mefiosmee MH FMeeM Ielylm CepHio cROe00pasEHIX B CIOMKHHX
RapTHHE, HHOTA JHIIB G TPYHOM YIOXJAKIIAXEH HCTOIKOBAHHUIO. HamrGonee yBe-
POHHO yCTaHABIHBANOTCH ,oparsents ¢. OBN §oNbIIEI0 FACTRIO OUHOUARIS, HO HHOTAA
o0pasyio 0c00y1I0 MANCHBLYIO ,mapy®, Hiu OHBAJOHT (pmc. 20). Hacro TAKAES
(pPATMEHTE OKa3KIBAIOTCI NPEMBEAIAMA K GEEQIOHTAM TN YHUBAJIOHTAM ..
(pme. 15, 16, 21, 22), MHOTNA — HANON06He , CIYTHEKOB" — HPH OOMOIIM HHTH
(pme. 17). B raxod ,Jl06aBIGHEE " (,addition”) MH mMeeM JeN0 HIH O »TPAHCIO0-
gapuei, HIH © ,nyboxaranmed“. Ilpa Gonoe SHAYATEALHLIX pasMepax XPOMATHHO
BLIX DIEMOHTOD, ,IDHCTAIOMEAX K 6m- WA YHABAJEHTAM, — &BTCP TOBOPHT yXe
0 ,TpHECOSNHEEHHE" (,,attachment®). Tpotinne = qeTBEPHEIE FPYLUB IOJNy9al0-
mAecs NpH STOM HE BCOTAd JerkKo 6MBaeT OTNAYHIB OT TPH- H KBAJPUBANCHTOR
(pme. 15 d, e, f). o ' - |

RO ,peofpasoBanme” XPOMO3OM NpAHEMAeT 07eHb CIOEHLIH XApaKTep.
TaKoBKIM ARIAETCH HAND. clrydad, m306pamenn L Ha DPHC. 1—7 B Tegcre H1 —7
7aGn. 18 W DpeNCTABISIOMET COSNHECNES OUEBEIHO TOMOJOTAYEHIX (B Ipemeaax
rangoEEoro Hafopa) OHBANGHTOB, B ONEOM H3 KOTOPHX TPOH30NIND, HOBHJIAMOMY,
prmagenue HeOOXBIION TaCTH XPOMO3OMEI (,,deletion”) ¢ mOCTELYIMEM &€ TpHYwIe-
gommeM (,attachment) = voft me Xpomosome. B Jpyrom ciaydad (pue. 8 — 14
p8—17 B rerere) . mexas yYHHBAJCHTHAIL XPOMO30Ma HPHECOSIHHALTCH CBOYIMHE
 ROHIAME — B BHIE RYHKEH —K KOMIOHeHTAM Oynod H3 Iap. Tip pacxomIeHER
OCIOIHEX OHA PACTATUBACTCA H B KORIO KoHoB (yae pH 2-M JeJeHnn) pPas-
‘pHBaeTcs — OOBITHO HA IB6 BECLMA HEpaBHHE TACTH, oeTaOWEeed B BANE IPH-
narxoB (,addition®) ma COOTBOTCTBYIOMHX XPOMO3OMAX. ‘ _

, (lyImecTBeEHEIM 00CTOATENLCTBOM SBJIs6TC MO CTOSHCTRO 1o/l00H0T0 DPOXA
VRIOBATONTIXCA OTHOTIGHHH, UPOCIeKEHHHX HHOILA B HECROJBKEX HOKONEHHAX.

B 1028 r. d. H. lexnone OHIA BaTarel palOTH WO DEHTIeHH3ATEH ‘MOXO-
IHX KOIOChEB Marxofi nmmenmmer. B 1930 T. MBH HMEOM ero co‘oﬁmeﬁue.(ll;eno;ﬂe
1930) o pame Gonee HIH MeHee Pe3KO YKNOHHIOMHXCI pacTeHnH, TPOHCIICNIHE
or obxyuerHHX ocoleii H OKABABHIMXCS PASIAYHOTO PONa XPOMOBOMHLIMH afeppag- -
ramE. ¥ NBYX H3 HEX HPOCYO HONOCTACT 1 mig JBYX IeNHIX XPOMO30M, TDH npy- .
I'M¢ pACTeHEH XapaRTepr3yloTed A3MEHORNIME CAMHX XPOMO30M. Y ofgoro (pme. 4)— -
41 xpoMosoMa IIOC KPOMEIHOE XPOMATHHOBO® 3OPHEINEO, MPHHEMAGMOS aBTOPOM
33 @IHEHACTBEHHO COXPAHHUBIIGECH OT pcuesnyBmel XPOMOSOMEL €@ , KEH8THIECKOE

TeILIe”, PACHOJORECHI0S FOPMANBHO B KAReTAYECKOH IEPeMHYRe H CAYH AT
MecroM TpPHKDOLNeHE: BATef BOpeTeHd (ep. Trankowsky 1980).- -
~ Tlpyroe pacTeHHE OTIHIAGTC _HOPMAJEBEIM GHCIOM ~ xpoMozoM — 42, HO 1[B&

K3 HEX ORA3RIBAITCH ,OEHONTeYMMA ", KAK BRIPAMAeTCH  aARTOD, TOARYIOIMEH BHX,

. RAEK ,ONHHOGHHE NIeYH", OTLONHEABMESCH 0T BTOPHX -——”—--,,!BJIHMHHHP'OB‘&HHHX“

r ¥
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H BOCCTAHOBHAIIN® KHHETHYECKYK IEDOMBIYKY—-a BMECTe ¢ HOK H HOBO® IIEY0
B sage rogopga (crp. 12). B paipHeHmeM HIIOKEHHH aBTOD, BOPOYEM HE CIH-
Ta6T BO3MOKHOCTh TAROCO BOCCTAHOBIEHHA TOUHO Xorasammof (crp. 20, 21, 28 —
29), "e jgapast, OfHAKO, HAKAKOTO HHOTO OOBACHEHHS IPOMCXORACHHAI0 TONOBKH
y HOBRIX qua Triticurn XpOMO3OM. : |

Tperrit adeppasr ofmajacr 45 XpoMO30MaMA, W3 KOHX 43 HOPMANBHHX [BY-
IIeYHY, O0fHa ~OFHOIIEJAad“ TojosdaTad H ONHA — KpymHEH (QparueHt (pmec. 4
BHE3Y). , ’ : :
[ 1930 rogy ormocmres # 3amerza Camermma (Sapehin 1930), rme
TAKAKE YRA3EIBASTCS HA PABHOTO POJA XPOMO3OMHEI® a0eppamuy B TOTOMCTBE PEHT-
TeHH3HPOBANHOH MINeHHIHL. '

Ecim B padoTax mepBoré mepmoga, maumHas of LoprmEKe (1905) E xoH-
qag Alberti and Politzer (1924) peBTreHOBCKHE Ny4YH MOIMH DACCMATDH-
BATHCA KAE CBOELO poxa Da3pymIATeAbHHH HIH [830DraHHSyIOHE (AKTOD B OTHO-
MeHuA GAePHOr0 AlUApATA H MHATOTHIECKOTO HNONeHHA, TO paboTHl TeHOTHKO-LHTO-
soragecroro ganpasitemas (Muller and Painter 1929, Dobzhansky 1929,
Goodspeed and Avery 1930, Henome 1930) HOKASHBAKT, YT0 BIMZHHE
BT0r0 (PH3AYEEKOTO areHTa MOMeT OHTh ropasgo 0olee TOHKHM, CHOXHEIM H cyme-
CTBEHHEIM. | - '
| BHOGACH B RIGTKY B HANISMAMAX 032X DEHTIOHOBCKH® IYIH MOTYT COBJA-
BAThL KaKHe-TO HOBLEI® YcaI0BAEA (DHIHKO-XHMHYECKHX pPaBHOBOCHH, BIERVIIHE - 34,
C000H He TONBKO DaspyMIEEHA H HADYUICHHS, HO H HOROTODEe npeofpasoB a-
HEA AOPPHOTO aunmapara — OpH TOM CTOHHOTG, HACHKOICTBEHHOTO XapAKTEpa..
Cauoe mAETEpecHOS, 9TO B TAHHOM CIyYae He TOJNLKO BOBHHARAIT HOROE IEPEPAC-
Hpeiel6HES XPOMO30OM — B CMEICIe HX OXAMBHANAR HIH YMHOMOHHT!), HO 9TO
B pE€3yabTaTe BH3HBAOMAEIX 00AyYeHHeM sfBIeRHH (parMeHTAIEA H TPAHCIOKAIHH
caMP XDOMO3O0OME [OIBEPralTCcE HIMEHEHAID, BHE3ATHO HOUBIANTCH HOBLIO
THIEL XPOMO30M, H3MEHSOTCH HAHOIDAMMA BENA. AHAJOTHYREE SBIEHHS Habaoma-.
IECE HAMH W B €CTeCTBEHHHX yCloBEAX (JesHrerud m I[emeneBa, He0omyor.)

~ H HTpaOT, OHTH MOMET, H3BECTHYI0 POIL B HPONECCe BBOJIONEH.  BO3EAKAET,

moBTOMY, HACTOATENHHAS NOTPe0HICThL ONAME O3HAKOMHETHCS C CYINOCTBOM 9THX
npeo0pasnBaEEl H HX OpefgeraMd. HeoOXOAAMBEIM YCIOBHEM JIA JTOX0 SBiIdercd,
OJHAKD, TAKaf MOTOEHEAZ H OOLOKTH, EKOTOPHI® NOCTATOYHO SICHO HPOABISIH OHI
moponormio xpomosom. Tak ®ak KAK-pas B proff oOnacTd B Hamed xabopaTopEH
" mocrarHyTH H3gecTHee yemexd (lesmrcrEH 1931), 10 MH A DOIEIE HCCIENO-
" BAaTh BONPOC 0 BIAAHAH DEHITEHOBCREX JyueH CHEMHAJNLHO B OTHOIIGHHE BO3HH-
RAIOMAX UPH 3TOM mOpeobpasosansd MOPQOIOrEH XpPOMO30M, IIOTOMY d9TO H IS
HOHAMARAS CYm(ecTBa 91o# mocmexmefl mono0HOr0 poJa DKCUIEPEMEHTAJLHO BEI3BAH-
HEI H3MEHEHHS IOMKHH JOCTABHTH HEROTODHE IAHHEIC.

MarTepral X MeTOLHKa.

-, Jua meenenopammd Hawd OWuE B3ATHL TDH -o0nekra: poms (Secale cereule),.
BERA (Vicia sativa) u Crepis capillaris - (virens). OOIyYeHHAI0 TOXBEPralHCh
MONOKEIe mpopoctkn (BospacroM 1—2 pms). Cemena 9THX pacreHmM OpopamABa-.
nECh Ha mpouyckEoH OyMmare B wamkax Ilerpm mpm t° 15— 18° €. Penrremn-
3amdg HaydHamach ¢ 12 qacos pms. Hemocpemcrsemao . mepen pesTreHE3anHEel.

. ) Kax mosBreHHe TPHIAOHIHLIX H TOTPAIVIOHZHLIX OcCOGell B MOTOMCTEE PEHTreHH3H-~
poBauBoro ' Nicatiana Tabacum (Goodspeed 1930) unu B BHge — MHHYC -~ 4 III0C. abep-»
pauros y Jenowe (1930). ' : g o L _
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{EKCHDOBAINCH KOHTPOXLAEE Nopnud. llocre KAMIOR JTO3HI 4ACIL 0OUYYEHHEIX
 fpopoCTEOR (JHKCTDOBAJACH HEMEIOHHO, BTODA e JHITL Uopes 9 pEg.  Ira
Secale B Crepis TpPEMEHANCS XOHAPHOBOMEEIN (ERCAIR ,5—0“ (cm. Tenur-
oxnfi 1931), a Vicia purcuponanacs xpom-amet-(opuoron ,10—4—1". Okpacia—
menesHEH reMaTOKCHNHH. .

Bo BEEMAHEG OOHYHO OPHAHMANHCH IHINL TakHe (JETYPH HeIeHHd, KOTCPHE
HOIHOCTBI0 IOMKANH B Cpese, OPAKPEBALCH ¢ 06OMX CTOpOH HIAZMOI0. -

© Tlag obayuerma onysmmuu TpyOEW, 0603HAUAEMBIE HAMH I, IT u IIIL

1. Philips Metallix, type C. Ne 322 ¢ npefenapuoii Momgoersld B 1,8
m. A. (MBIZEAMIED). |
[I. Philips Metalix, type DNS, Ne 517, ¢ npef. MOMIH. 80 KV m m. A,

11 C. H. F. Miller, Moxeas 29 ¢ Boab(p. aHTAKAT., Upey. MOME. 85 KV.
m 16 m. A. , ,

4

!

Hamu OTPpAMOHINIHCH ClHeryIomue JO3HPOBIH.
. _

T tpybra 1,6 mA 60 kV 256 cu. or amrmgarona— 20, 40, 60, 90 MumEH.
‘o, 5 mA60KV-2% ., . — 5, 10, 20, 30 ,
m o, b mA 60 kV 26 , ) — '3, 6

dpantp He UPHMEHLIC.

O6xydense IPOBOTMIOCE TARAM 00PA30M. [Topiad NPOPOCTKOB, NPEIHASHA-
yeHHEe K OONYUYeHHIO NAHHOR TPYOKOH, IIOMENIANNCH HA CMOUSRHON (HIBTPOBAIE-
HOHl GyMare H CBepXy TOKDPEITHIE raxofl me Oymarod B ofmeM EpUCTALIE3ATODO
Eee pMecre moX tpyOry. Uepes ompeeneHHEIS IPOMCICYTKA BPEMEHH TOR BHIKIIO-
yaned H yOHPANAch COOTBETGIBEHFAS TOPIHES IPOPOCTEOR. ' '

Tak, paGora I TpyGRE IPOPHIBANACH TEPE3 KAMILIE 20 MEHYT, RAmIHIH pas
pa 10 MuEyT, a nocne 60 -MERyTHOH OOmeH pagorer jame Ko 30 mmmyr. lpepHi-
pafde HYMLHO GBUIO TaKme B IEIIX OXJAMIBHEL TPYORH.

Pagora 1l Tpy6um mpepsiBasach KAMIEE D MEHYT ¢ OATH- H gonpmme (o 15 m.)
MEEYTHHIM TIE€POPHBOM. b
B BEEy HENJATEIBHLX BECHOBAIAH JJd I11 wpyGra nepepeB OB OYEHB
KODOTKHM — TOABKO JJii H3BICUEHUH TPEXMEHYTHOH 1I0pIAN NPOPOLTROSB.
- Bo Beex CIyJadx BONBTAN OJAHAKOB H CIGJOBATENLHO KAUECIBO Jyuel
pamie JjomsHO OBLIO OHTL OJHHAKOBEIM, HO CDABHATENbHBIE HAONIONeHRS IORA~
3aIH, 9T0 TPH TOM JKe BOJLTaXe H AMNCpPasie 1] Tpy6ra BozugeHcrBoBANA CHIBHES.

Pozyabrars HCCIGNOBARAY.

1lpn ¢urcampy HEDOCPENCTBEHHO nocue oOGAyYeHHA CPesbl y BCEX pacrerdl
oueysr OONHEI MHATOBAME, HMEIOI@ecd e B OTPOMIOM GONBIIEECTRE® CKOMEAREL——

€0 CHEREHHEME, KeQOPMHAPOBARHEMA H CINOIIAMACT XPOMO3OMAMH. B Gomee Oma- .

FONPHATHEIX CJY9asiX XPOMOBOMEL JIHUIB PesRO YKODOUEHH H YTONIEHEL Hecre--

_JoBAHME HAIN® OLIIO IODTOMY COCPENOTOUEHO HA MATEPHAIS, (PEECHPOBAHHOM . '

9epes JBa HEG MOCHe DEHTTeEHSATHY.

HumenprpofuyEie Ta6IAIEl AT 00mee IPeNCraBleHue 00 HCCTGNOBAHHOM =

HAME MATOpHANO H DesyIbTaraX BO3IOHCTRAS TeX WA HREBIX 103 - 00JyIE6HES.
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TABJIMITA L
Secale cereale.

Uucio Uuc/aa npenapaToB ¢ YKAOHEHHAMH
npenaparos ,
Koavt =" F pury-| Orcras-| Ho6a- | Uucao- | HoBoie Crnnange,
Q6uiee |pamH ne- Gpar- | 7 ine | ounbie| Beie | dopMbi HTO?{?;;'H KOJBIA
semua | MEP™ | xpomos.| snpa | aGepp. |xpomoa. T R
140. . 1 1 — — - - - -
,60...] 3 3 1 — - — 1 - -
, 90 . 3 3 1 2 1 — 2 - 1
11 20. 6 6 5 3 5 5 b 2 1
230, .. 5 - — - — - - -
i 6. .. 2 2 2 1 2 — 2 —_ -
06UALHO '
Jins ONMYUIEHHBIX 3HeCh 003 M[penapaTsi He NPOCMAaTPUBANKCD.
TABJIMLIOA IL
Vicia sativa.
Uucao _
" npenapatos Uucao npemaparToB € YyKAOHEHHAMH ;
fosw = C dury- Orcrag-| Hoba- | Huciao- | HoBute Canuanne,
dpar- Tpanc- B
O6uee |pamu fe-| eI:x p | LUHE |BOuHble| Bble dopMbt | oﬁa ayl EoaBUL
NEeRHA | xpoMos.| anpa | abepp. |xXpoMos, i B TR
JT40 . . . 1 1 — — - —_— — — —
120 ... 2 2 — 1 —_ —_ 1 — e
20 ... 5 5 2 3 2 |2 | - — 1
3 ... 4 1 1 1 1 1 1 — —
TABJIMIIA IIL
Crepis capillaris. -
npgr?acgfros YNeNo NPEeNapaTos C YKAOHEHUTMH
Aoz C c}mry- ®par. | OTCT2E ‘,H,‘oda-‘ Uncio- | HoBble T ~[Pazanun.
O6uiee [pamue-| Pt | e |sounme| sme | gopum | P3N | yedop-
: JNeHHs xpoMoa.| sgpa | aGepp. | xpomos.|TOKAMEH o vun
'1-40..‘. . 1 11 - — — ] = 1 1 -
160, . 1 1 1 1 1 R - -] =
190. . . 1 1 1 1 1 — 4 1 1 _
mwo. .. 1 1 — 1 — — _ R
20, .. 2 2 2 — 1 1 2 1 2
So130. . .| 3 — — | - - . — — -
mre. L2 2’ 2 | - 1 - = 1- | 1
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T3 OpEBeNeHHRIX TAHHHX BHJHO, 9T0 HIBECTHLIO JOSHL BHISHIBAIOT 0COOEHHO
ofmIpHES H pasHo00pasHEe  YHIOHOHHI. Itng Secale gro: 1-—90 wMmEE,
[[— 20 Mg, H 10— 6 mua. Jaa Vicia: II — 20 man. Jlug Crepis: 1— 60 uuH.,
90 mgH., [I—20 MHK, I — 6 mMaH. ,

Hpa VORLIIeH JUIATOILHOCTH - QOJMy4eHHA MHTO3EL o0HJBHEI, HO B OTDOMHOM
Goxpmuacree (y Crepis) HIA MOIHOCTIRIO (Secale, Vicia) HopMansHi. [lpm Goxee
upononmmenwoﬁ PKCHO3HMIHE YACIO HX yOLIBAET HXH OHM OTCYTCTBYIOT HOIHOCTLIO.

Fexig B OTHOINGHHH XPOMO30MAJbHBIX amoMaxAfl Bece TPH BAINH BHIA DEard-
pyloT HA OTHSNBHEIC KO3KI Golee MIH MEHES COIMACHO, TO B JalbHeHmeM HX
PABBETHH 3AMETYAIOTCH JOBOJLHO PAaSKHe OTIMYAL. 3710 BEJIHO A3 BereTamHOHHEIX |
OUET0B, PE3YIBTATH] KOTOPLIX NPHBOJLOHH Ha rabranax 1IV-—VI. Pacremds Onuy
06Ny JeHE 20/1v—1930 1. B BHICAMEHH B FOPHWIKA 10 1 9K3. |

TABJMUA 1V,
Secale cereale 1).

foaa Bucaneno | Coxpanuitecs | Bupocan
akseMIVl. | Wepes 25 anedt | nanH mA0AbL
160 M. . - - - « & 10 10 —_ —_
H10 M. -« - - o - 20 VA 7  35%
M20m .....-|. 20 18 7) — —
M40 M.« « = - - - 20 16 ) - —
HE 3¢ . o« v - o 20 | 20 Y 85%
W 6M...+--f 20 209 | U . B5%
M0 m . . - - . . 20 20 %) — —

TABJHUILA V.
Vicia sativa *).

.D; o3 a Bricaweno | CoxpaHMaoCh Beipocan #
skgeMna. | uepes 25 aHefl | Aany TMAOAbL

W10 . « - - . . - 2 20 | 20

m20 ......-| =~ 20 - 20 20 ,

M40 . . .« . - - 20 20 17 Y

M 3 . oy 20 .20 - 209)

M 6 . .« .. .- 20 20 208

i (R 20 - .20 20

%

1) IToutn y Bcex pacreHHi nepsuiil JHCT B CMBICAC 3e/1eHOMH - oxpacxu-'—uosauqéx_{.

2) He paapuauce Haaeue 1-ro Aucra, Ha KAKOBOM — OelBi Hamer coneft, ITH AKCTHA L

CHABHO YTHETeHLI M 3aMETHO- 3THOAMDPOBAHEL
‘ '; Koe-rae Genbilt HaxeT COleh.
4) TepBbie TUCTRA MO3auYHbl. ,
- '®) Saupeni Ha 6 JHell paHbiie OCTANBHBIX.
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TABJIMILA VL
Crepis capillaris.

Bricaweno | Coxpanuaocsh | Beipociau u

Losa 3K3eMII. | uepes QSnHeﬁ A TIIONbE
1so .. ... 30 30 - 380
160 .. . ... 30 26 26
mio . .. .. .. 30 30 30
20 .. C . 30 30 30
40 . . . .. .. 30 30 1) 1)
Im 3 . .. ... .} 30 28 28
m 6 ... . ... .30 30 29
mi1mwo . ... ... 30 30 - 28

W3 npHEBe/ieHALIX NAHHEHX BHAHA 00/blIAd BHHOCIABOCIL X pemrenoncnnm
xygam Vicie m Crepis u JyBCTBHTCIBHOCTE Secale.

Y Vicia ammb OpH ojuO0# H3 Ooxee CHILEHEX 103 (11 40) 3 pacTeHHa a3 20
He maam wiouom, y Orepis ta ke poza jpaja KIf OONLIINHCTBA DAacTeHHH yme
JOBOIRHO CHIBHOE Yyruerenme, y Secale —B TeTsIpeX J03HPOBKAX — HH OJHO
PACTEHHO HE J0MHJ0 RO TJOIOB, & B OCTAJLHHEIX IRIb 4dacrs. Y Secale mo3m
BLIBKIBAIOIIHE sIeDHEIe aBOMANHH, MPHBONAT K rHbend Bce pacreHus, y Vicia ®
Crepis — rarge me posw ([— 60, 11— 20, 11— 8) =He OKa3HIBAIOT Ha PASRATHS
H IUIOLYRIGCT: HHKAKOLO BJAMSHAA, OHO CTAHOBHTCS 33aMETHEIM JHMEL UDPE 033X
fonee cERbEHYX (B ocobemnocra 1T — 40). Coenmmansuo racaTensno Orepis cuenyer,
OZHAXRO, OTMETHTH HAAMe NIS 103, B OOMIGM, HE ORA3LIBAIOIEX KaKoro-mmbo Bpex-
HOTO AeieTRHS, BHICTYIAHHE Ha oﬁm;em OXHOPORHOM ¢(DOEHO PHLA D3RO YEIOHSIIO-
ImMAXeS HO CBOOMY (JeHOTHOY pacTBBHH C Emx OBIIE BSATH CeMEHA, W MOTOMCTBO
‘HX OyHeT HCCIGHOBAHO. . '

Beca,le cereaﬁle

HapnoTEanecale cereale — XapaKTEPA3YETCa COMBI0 HapaMM HOPMaJbEBIX
EBYILIEYAX XpoMonoM 063 0CO0EHHO DESEHX pasnniul Mem)y HEMH Kak mo olmel
' fAEHe, TAK B OO0 OTHOCHTEINLHHIM pasMepaM Immed (cp. Jlemurerm# 1931).
JImms ofEa Hapa BHIeNAETCH CBOSOOPA3EEIME KPYUHBIMHE XIPHTATEAMH, OTHEJIEH:
HEIMH aXPOMATHYECKEM HOPepHIBOM. B CHAY Tarolo CPABHEHTEILHOIO OXHOOOpasds
H HOBO3MOMKHOCTH HOHOCDEICTBEHHOTO DACUOBHABAHES OYACABHEIX XPOMOBOM, H3M6-
HEHH, ' BH3HIBAGMEE pPEHTrGHHASaTHed, MOKEO oﬁnapymm}, JHITE TOTHA, KOITa
. OHH TPOABIAKNTCE B JOCTATONHO pe3Koil flope. -
Onwa #s CPABHETENBHO Mal0 H3MEHOHHHX - ONACTHHOK IpPELCTABIGHA HA
~ pme. 1. 3uece — (BHmMe cepemmEEl) opasy ke oOpamanT Ha ce0d BHEMAHH® JIBO
XPOMOBOMEL ¢- 0U6HEL YKOPOUOHHBIMHA, MOYITH rOJOBYATHME NPOKCHMANBEEIMY NI6TaMH.
Tagne XpOMOZOMEI XapakTepPHE — B Ka9ecTBe 100ABOUHKX X HOPMAIBHOMY HA00DY —

nag 16-XpoMo3oMHOH p#m (JIeBHTcEHH 1930), o;mar:o BHech OHH HaxXomarcd

1) Samemo YTHETeRbL -
7} HopManbHO DA3BHJIOCH JMUINL HECKOABKO pac'rennﬁ 6onbme ﬂecmka BHaqa.ne 61:1.!1!»‘1
CHALHO YTHETEHB!, NOTOM TNOUNIH B POCT ¥ JATH ILIOLBL.
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g cocraBe 14 XpoMO30M H BOSHHKIH IyTeM HSMEHEHHZ JBYX HOPMAJBHHX NBY-
iedEx xpoMosoM. UYacrs Bemecrsa UOCHeJHHEX HCYesaa Oeccrepdo. (rcyrcrere
XpoMO30M ¢ IPHJATKAMH (Ieprroxmf 1931) sacraBiger IpeROONaraTh, dTo
AMEHHO 9TH [Be OJHOTHIHEIO XPOMO3OMBl MOJBEPIMACH CORGPIIEHHO OLHHAKOEOMY
 E3MEHOHHIO — B BHI® Yrparsl GOoXbmeHd 9acrs KOPOTKOT0 IIeda BMECTe C ero mpH-
TATROM. ) |

Ha pde. 2 Ml BEgAM 15 06onee KPYNMHBIX SIEMEHTOE H HECEOJLKO MEJKEX.
Cpexs DEPBHX KoHCTaTApylorcd 10 HOPMaJbHBIX IBYILIEUHX XPOMO30M, OXHA TOXOB-
qarad (cOpaga), IBa Kak-0bl OTHENBHEIX e, (¢nresa a ® b) ¥ xBa 6olee KOPOTKHX
smemerTa. (¢ 1 d). CoeppHss a B D H NPHIABIH K KOPOTEOMY IIeYy IOJOBYATOH
XPOMO3OMEI OTDESKE ¢ H d, MBI BOCCTABABIHBAaeM 12 HODMAJLEEIX JBYINIGTHX XDO-
Mo30M PEH. [{Bé XPOMO3OMLI ORA3HIBAIOTCA OTCYTCIBYIINEMA HIE HDERCTABIOHSI
pparmenTaMe. [lBa MENKHX BJ6MEHIA € W { 046HEb HATOMHEHAIOT THOHYEHO NI
OLEOH H3 Iap XPOMOSOM DIKH HPHTATKH. OcrajoTca €Ie HECKOIBKO MOIERX (ipar-
MEHTOB, OLHH H3 KOTOPHIX OKPYTIWICS B SIPHIIEONOEOGHOS 00pasoBamme. .
- B mracrmExe Ne 3 mpl pHpEM 11 HOPMAZBHHEIX NBYIUISYAX XPOMO3OM, OJHY
roJ0BYATyI0 (&), ONHY B BHEEe mieda (b) ¥ TpH Gomee KODOTEEX ()pArMeHTa: ONRH
. (BEEBY) ¢ FONOBEOH (C) H IBa (d @ o) WepaCUIEHEHHHX; [BA MEIRHEX (jparMenTa (B ce-
pejEHe) HANOMHHAIT UPHIATEA. BrE3Y anpEIDEOTOXO0HEH HIeMEHT. |

Ecaa MH DOOBTAGMCH ,BOCCTAHOBHTR® HEXOCTAIOINHE TPH HODPMAJNBHE® HIBY-
[IeYHe XpPOMO3OMEI 33 CUOT YKJIORHWX HIEMEHTOB a, b, ¢, d, 6, T0 B IyYmeM
eryyae HX XBATHT NEIIL HA JB6 XpoMosoMu. hipome roro, y Xpomosow f u g yTpa-
yeHa SHAYHTEJbHAA JaCTh ONHOTO H3 ILIeY. ' ‘

B muacrmEke Ne 4, MBI HAXONAM IOMHMO ONHCAHHEHIX, ¢IIe W Xpyrue, Ooxee
cRoe00pasSHLIe H3MEHEHHA: PESKO0 CErMeHTHDOBAHHYH XPOMO3OMY — BHH3Y, KOIBIE-
06pasHEl 2JOMEHT — GI6BA M HePACWIEHERHHH, HO 09eHh JXAHHKH (nas mrewa,:
DIEMEHT —— CBEPXY. ‘ ' o '

Inactarka Ne 5 mpefcrasiaser 14 xpomosoM, H3 HHX 8 HOPMAJbHHEIX JIBY-
IIEYHX, A3 OCTAJBHHX ¢ IHECTH — TPH TDHGIABHTENHHO BJBOS KOPOY® HOPMBL
(a, b, ¢), a Tpu— 3HAUATENERO NNEEEEE (d, e, {), cocrod IpE STOM Kamjad H3
Tpex dacreff, OTIeJCHHEX De3KAME Tepersmramu. HerecTBeHRee BCOTO IIPeRUONO-
 MHETh TPAHCIOKAIAIO HEJOCTaOIUX dYacTed KOPOTKHX DI6MEHTOB K HEHOPMAJIBHO
yIAREEHAEM, CpejHHe YIeHHEH IOCIAeTHAX, OJIHAKO, HACTOIBKO KODOTKH, 4TO HE
H6 MOTYT COOTBOTCTBOBATL MJeUy, KOTOpPOS B NAHHOM CIy4ae Yy BCOX TDEX, HONY-

‘YEBIIAX NPHPRINEHA® XPOMO30M, BHAUAT, LONEHO ORLIO0 NPEOGDECTH €Ile Pe3KyH

BTOPHEUEYI0 HOPETAMKY. - ;
| Ha pre. 6 mpegerasieRbl PA3IATIALIE CAYIaH, CTONSHE KK, OKTh MOXET, CTAIHE
~ obocobueEns gacTeil xpoMo3oMe. B A OTAeUHBINHECH YACTH INeHa COXPAHHIE €Ie
 orgacTH yceueHAyl ¢opMy Kpaes paspuBa, 3 B B C-—o0HH yme clerka OKpy-
‘e, B € BBODXY MH HMeeM, UOBENEMOMY, TOJLKO 4T0 060COOHBINEECS O IEpe-
TsmKe KBa mwreda. Pume. B, D, K, ¥, G opefcrapigioT pasidyBble CTOLHEHH pas-
PHBa, DPROIHMEHHOTO K TEpeTdmIe, YTO BOJeT K 00pa30BaHHI0 ONHCAHHLIX HAMH
PAHBING TOXOBUATHIX XpomosoM !). VImormga paspeiB TPOMCXORHT Taxk GAH3KO OT
HePOTAMKHA; 4TO O0CTANINAfCH OT OIeYa TOJOBEA OKASHBAETCA MEHRING CPEHETO
| Ha pmEe. 7 OpemcTaBieHsl OPEMEPH OY6HbL YIIMHEHHEIX W LPW TOM TPeX-.

| HNE JAME6 9YOTHIPeX-WIEHHCTHX XPOMO30M. OfFH H3 KDAGBHX CEIMOHTOB MOMOT OHTh
TONKYeM RAK TPAHCIOKANZS, XOTS TAKOBAS B H3BECTHHX YO CIYYaiX BHPAmaeTcH

B HONHOH OGNATepPADHH MECTa CHaHKH. ' . o
Kpafigne cay4sam HapyuweHHI HODMAJhLHBIX OTHOIIGHHHE HPEJCTABICHH ~ Ha

i

1) Bror e cnocob NPOUCXOIAEHHA, OUEBHANO, HAUGOINEe IPOCTO TIPHHSTE W AN TOAO0B-

4aTHIX XpoMo3oM, onucaHubX Jenone (1930) y mueHHun. _‘ :

Tpyam no IMpuxnannoli Borauuxe. B ' - 18
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pac. 8 m-9. Omd BHPamAWTCT L DPO3KQ BRIpameHHof (parMeHTanEHE XPOMO3OM
A B orGpachBaHA® H OTCTaBaHHH HX BO BpEMd MHT033.

, Ba cuger [OL00HEX OTOGDOMIGAHHX XpOMO030M, (ParMeHTOB HIH HX TPy
06pasyloTea HOBOJILHO OOBIYHEIE B PeHTIGHE3APOBAHEOM MarepHaje MaJCHLEHE

_ro6apouanie anpa“ (pmc. 10).
Vicia sativa.

HopwmalpEas NJNACTHHKA 9TOr0 BHIA (pEc. 11) cocTOHT H3 DapPH HOPMAJb-
HLIX JIByII6YAX XPOMO3OM (a @ b) @ naTE map roJOBYATHX, OfHA H3' KOTOPEIX
BEIENAETCS CBOGH He3HAYATENILEOH RETAYHHOH.

M3 roro e KopemMKa B3AIa LNACTHHKS DHC. 12. M3 oOECABHKX TOILEO
yro THOOB MHl HAXOIHM 3[6Ch Dapy HOPMATBEHNX [BYILIEYHX XDOMO30M (a ® b),
ABIINIAXCA, OLHAEO, B OTIHYEe OT COOTBOTCTBYIOIIEX XPOMOZOM IPOALIOCTBYIO-
el MAACTEARD, NOYTH DABHOIIEIAMH, 2 KOPOTRHX IOMOBHATBIX XPOMO30ME (BEH3Y)
A4 6 TARAHBEIX TOIOBYATHIXK (BMECTO 8). BMeCcTO OTCYTCIBYIOINHX JBYX XPOMO3OM
mociefHed RATOTODHH ORashiBaercd: 1) OfEA 0H6Hb KODOTKAN ToJOBdaTad (r cepe-
gEge) € 2) ogHA O0YeHh KpymHad XpOoMO30Ma G CHILHO pPa3BHTHLIMH IIEIAMHA ~—
coBeplIeEH0 He THNAIEAL Jua Vicia saliva (ciesa). Heam [1Be HOBHEIE XPOMO-

30MEl 00pa30BalHCh H3 IBYX OTCYTCTBYHOMHX — a aro Oymer HamOOIee LPOCTOH

¥ 6CTeCTReHH0H TEmOTe30f — TO MaJeHBKYI0 HOBYIO XpOMO30MY CHETyeT, 09GBHIHO,
IpmHEATH 34 TPORCHMAJNBHEIH, cHa0menant rogosrofi (parMeBT OfHOH H3 HCIO3-
pyBmax xpomosoM. [ipyro#l me (parMenT RONAEH OLII NPHCOJHHETECE K BTOpod
Hefocratomedl KpymIHOH Fon0BYATOH XDPOMOBOME H 06pa30BaTh BMeCTe ¢ HeH HOBYIO

 V-o6pasayo IBYMIEYYI0 XPOMO3OMY. TonoBra npemHell NMEILAOH XPOMOBOMBI IDH.

9TOM, HAN0 MOJATATh, CIHJACH ¢ MPHCOGNHHHBIMHMCA B uei ¢gparmenroM. Takoe
npegmonomende OyfeT OpomMe HOMENIH pe30p6HPOBAHAE TOJOBKH H 00OpA30BAaBHe
ERHETHICCKOH HEePOTSEEA B MECTé COSNHHEHAS JBYX PAHE6 HIOIHPOBAHHBIX XDPO-

MATEHOBHIX 9J6MEHTOB. | | _
W3 ONHEOTO H TOIO M e KODe KA BIATH TAKKO H INIACTHEKH pre. 13

A 14. OEE Takme CyNIECTROHHO OTIHIANTCH Eak OT HOPMEHL, TaX H MeRIy co0oH.

Cpeig 156 xpoMo3oM pHC. 13 ¢ TPYLOM ' OTHICKHBAGMEL [apy HOPMAILHEIX
IBYIIEYAY XPOMO30M, IPEECTARIGHHHX, OYEBHJIHO, ‘a ®-b. OHH [OpPamaiOT CBOEH
pE3KOI0 HePABHOIMEYECTHI), HA DUC. XS 14 cOOTBOTCTBOHHHHE THI NPBACTABICH
ReEr0 IEITh ONHOH — mouTH paBEoumedel xpomosomol (a).

Hora 3pecs maa V. salive E XpoMO30Ma ¢ — RAAHHAA G EPYOHOH yIIH-
HOHHO-pINANTHUSCKCH TONOBKOH, HIpeNCTABICHHOH, IOBHIEMOMY, B ofoEX nIACTEHEAX.
, B mmacruEee pHe. 13 ofpamaint Ha ces BHEMAHHe O KODOT@HLEHX Xpo-
MOSOM — BMECT0 HODMANBHEIX [BYX, 3a CYeT Yero H OKa3HBAeTtd B mefl 15 xpo-
M030M pMecTo 12. ' , |

Bropag nxacrmEea (pHc. 14) eme 06omée DpE3K0 OTEIOHAGTCH OT HOPMEL
Y4CTH XpOMO30M B33MEHOHA B Hel MENKHMH (pArMeHTAME — C IOJOBRAMH u 6es
TAKOBHX, a ONHA K3 XDOMOBOM (CUp. GB.) NONBEPIaeTed, NOBHAAMOMY, E4KO0H - TO
 BARYONHCTOH JieTeHeDallHH. e \ :

" B nIacrEEEe pHC. 15 OTCYTCTByeT OJHH EOMIOHEHT ¥3 IapH MEJEAX XPO-
MO30M, 3aMEHEHEHE MaI6HBEMM ()ParMEHTOM. :

Crepis capillaris.
P .

Crepis capillaris npexcTABAAeT HCRIIOYHTEALEYID ACHOCTH EAPHOJNOTHYSCEAX
oTHOMIEeHAH — B BHJE TPOX AP XPOMO30M, KaX[gas H3 KOTOPHIX Cpasy e MoiEeT
OHTH PACIO3HAHA H PE3KO OTAHYAETCH OT IBYX JIPYIHX. DTHE 0COGEHHOCTH IOIAIOT
'9TO DaCTeHHE YPE3BHIIAHHO YHOGHEIM 00BLOKTOM JIg H3YUGHHS PASJIHYHEIX IIpe-
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06pa30BANME ANePHOr0 amnapara, 60 jaske IPH CAMHX DPOSKAX H3MEHEHHAX XDO-
#030M WS BCE-TAKH MOMKHO OBIRaeT y3HATh H yCTAHOBHTH, UTO HMEHEO © Kamnoi
@3 HAX IPOH3OINLIO.
" HopManpub# HaG00D COrepis capillaris (puc. 16) cocToHT, Kak H3BECTHO,
¥3 mapsl NIHHHHX HOPMAJBHEIX ABYINEIHX »EPIOUROBHJIEHIX ¢ XPOMO3OM A, ®opoT-
kg ronoBgarerx C H JUBEHEIX ¢ MAJOHBKEMH IOJOBEAMH B CHyTHEKaME D ').
Ha puc. 17 MBl BHEHM, ¥ XpOMO30MHI A 0T9neHAOMERCA KPYNHEIH THCTANIL-
puifi cerMenT; Xpomosoma D pesko yKOpoueHa, a XpomosoMa G COOTBETCTBEHHEIM
06pasoM yNIHEEHA —— OYEBHIHO 3a CUeT nepoHeceHAOH K Hell wacTE xpoMo30MH D.
B oOHmCaHHOM CJay4ae mepeHeceHme (,TPAHCIOKANHEA“) OCYIMECTBJIGHO K JH-
¢TAJBHOMY KOHILy XPOMO3OME Jipyroro THna. B ciexyomeM crydae IIePOHECORHEI
gpymABf KyCOK NPEpPACTaerT K NPOKCAMANLHOMY KOBIY XPOMOBOMBI TOro i&e THIA. "
Hro HaMd KOHCTATHPOBAHO ¥ TPHINOHNHOIO DACTEHHA — COYCTH MECAI IIOCKe POHT-
regE3amUE ero mpopocrga. Ha pme. 18 A mszofpamesa HOPMANbHAH TPHINIOHAHAL
mAACTAEKR, 2 Ha 18 B MHE BEEEM, Y10 THIHTAAS KPIOUKOBHAHAH XPOMOSOMa A
upexcTaBleHa JHIMDL ONHAMKIL], BMECTO &6 XBYX NpYrAX HMeeTcd 1) MAJOHBKAL
“PABHOILIOYAT XPOMO30OMA € ITEYAMH DABHEIMH KODOTROMY IEeYy XPOMO3OMEL A -
(3 copeiEHe) H 2) DABHOINEYAHd ke, HO ¢ 0Y6HL JIHHANME INeYaMy— DaBHEIMI
JIEAHOMY IIedy TOH e XPOMO3OMHI (sBepxy). OueBnnmo, OoMbmas 9acCTh oxgoH
XpOMO30MEl A 0TOpPBAZACh B IPHPOCAA K ROPOTKOMY Iiedy Ipyrofi OLHOEMOHHOHA
XPOMO30MH ~— HA moxo6ue TOro, Kak 8TO MH BEReNd y Vicia sativa Ha puC, 12,
_ Ha paEe. 19 onHa #3 XpOMO30M A NOKASHIBAET DPAaspHIB JAHEAQLO NNEHA
HOANOKO OT MEePeTSIKKH — AHANOTHYHEIE TOMY, KOTODHIH OpeJInecTBORAT, OUEBHIHO,
TOJBEO YTO PACCMOTPORHON TPAHCIOKANAX y TPAWNOEAA. Bmecro apyrofi xpomo-
30MBI TOH e Uapnl MK HAMEsM JBe XPOMO30MEl, B TOYHOCTH COOTBETCTBYIOINTES 1O
BeJEUAHE ¥ PACHOJOMEHAI0 IJelaM THNHIHOH XPOMO3OMH A, Bo craGEmeHHES
Ha MecTe OHIBINETO COGXMHONHS OTHX ILIeY COBSDINEHHO SBCTBEHEEIMH, pE3KO
OMGAGHAKIME MAJCGHBKAMH IOJNOBKAMH —— KK y XPOMOBOMEI THIA D. Bce s10
BRINIANAT TaK, Kak eciy 65 B NAHHOM cCIydYae BMeX0 Mecto 06ocobieRHe mned
A ‘BOCCTAHOBIGHYE HMH KAHOTHUIECKOll [EPOTAMEH — BHE3ANHOE HOBOOOPABOBARHEO
,DONYIHPOBARAOTO JIOYa™ B BHIE KpomegHo# TOJOBKH. |
OGocoGaerne [mMedY XPOMO3OMH A HPOM30MII0 TARKS HOCOMHOHHO H B IId-
eraage Ha puc 20 (cuesa). I'onoBKy, OLHAKO, MOJKHO KOHCTATAPOBATL JHAING Ed
. JIHHHOM IiIede. \ | |
ABanora4Ece W3MOHEHHe IpeTeplelNa H rol0BdarTad xpomosoma C ma pre. 22
{ex.). Fe RpynEas TOIOBEA OTNOJHIACH, & HA BHYTPOHHEM KOHIE GonpInero mieya
pappa o6pasoBaBmadgcd 3aHOBRO TOJOBKA. Tlge xpoMO30MEI A COBNEHEIECEH 3[I6Ch,
NOBUIAMOMY, CBOHMH RODOTEEMHK Inedams. Or IIHAAOrO X8 nreda OpaBoH otge-
' NE1ACH TOJNOBHHA B BHJIE KDYHHOr0 (hparMeHTa, & OT nTeBo¥ — MelIkAH (parment,
¢ HePeTARKOH MOCPBIHEE. _ s
 Accommanma“ XpoMosoM, OUGBH[HO, HMENa MeCT0 H B mractuEke pme. 21
(cueBa) ¢ DONHOH OTHAKO yrparol KagHz Onl TO HH GHIO CHONOB COBNRASHAS HIH
 HOPBTAMOE CHHBIIAXCA KOMIOHOHTOB. C |
" O6ocobnenne meGoxpmoro dparmenra or xpomosoMmt C xapakrepEsyer Ina-
cruaky pge. 23. PparMeHTr 3jech TAEEE JIBOHHOH. E - L
B iByxX ClexyoOmMHX [MACTHHRAX MEl BANHEM TDAHCIORAIEIO HAYTOMHOE 10
- pasMepam, HO BeCbMAa XapARTEPHOH YACTHIKH XpOMO30MEI, HMEHHO €6 COYTHHER:
Ha pre. 24 — ¢ xpomosomst D ma G, a ®a puc. 2b —Ha A. SR
Ha meppofi miacrEHKe BMECTO ONHOH H3 XPOMO30M A npa ¢parmenra: OfHH

DOKpyMEEe, BeNHYAHOH-—C HONOBHHY IAZHEOTO TJeYa 00, & npyrofi paBHHH ee

©© 1) ¥ HexoTophiXx OCOGeH CNyTHHK HMeercd JMUb HA OAHOM XpOMOSOME, ¥ HMBBIX
¥ BOBCE OTCYTCTBYET. | . L
. \ s
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KODOTKOMY IJI6Ty, HO ¢ Hamedatoneicsa TepeTsEEoH mocpefEEe. B uIacTHHEe
pEC. 25, KpoMe DepeMelNeHEA CIYTHHKA, TPOH3CILIH (hparMeHTAOHA H €IIe KARHS
TO HE COBCEM fCHLIe H3MGHEHHd, B pPe3yibrare KOTODPHIX, MEMIY HPOYHEM, XPOMO-
oMt C pesxo YHIHHOHEl, & FOJOBKH HX COKpAIOHEL

UpezBHYaidB0 ¢BOeoOpasHEIE cHy4adl OpPENCTaBIeH Ha .pHC. 26, re k HOp-
MajgbHOMY BaGopy MpEOABIeHA MaleHbKAH (HCKBETO0GpA3HAL XPOMO30MA €O COyY-
HHEKOM — IIpH HANHYHOCTH €IIe [ByX HODMANbHHX CIyTHAKOB HA XPOMO30MAX
rama D. (mocol TpPOHCXOMTEHHS TAKOTO IOJJMHHOIO HOBOOODa30BAHHA COBEp-
meHHD HO ACeH. : \

B nmacTEEK® pHC. 27 KOHCTATHPYeTCs IDPeMmJe BCero yipara 3HAYH-
TembHOE wacTE mneda y nIBYx xpomosom — A E D, ¥V xpomosoust C (BEEBY) He-

LOCTAET YACTHE 1UIe¥a y O HOH ¥3 fOYepHHX €6 HOJIOBHHOK!
B mnacrmmke pEC. 28 ()parMeATalEH TOLBEPINECE ofe xpomosoMir D. Oba

OTHEIAROIEECSH (DpATMEHTA HMOIGTCA TYT e HaJHIO.
PasroofpasHnie PACCMOTPEHHBEIE BHIMIG. YRIOHAIIHOCA SNEPHEIE INIACTHHKH

HAXOMHIACE B OJHHX H TOX e KOPeHEax pajoM I

Puc. I. Pacnopenenenne pasanyHeIx

'KADHOTHNOB B KOpeilKe TpHINIO-

unHoro pacrenua Crepis capillaris
qepe3a MecAlu Iocie peHTreHdsa-
o LHH.

N — mopmaasssie; I, 1L 111, IV, V—

NPOH3BONHLIE = OT HODMAaJbHbIX;
vV, V7 (IY, I'—BropHunbie npo-
H3BOAHEIE, o

 Fig. 1. Distribution of different
karyotypes in a radicle of a
triploid plant of Crepis capilla-
ris 30 days after x-rays treate-
i - ment.

N — normal, I, II. Iil, IV, V - deri-
~vative from the normal ones;
11" (1Y, 1I'—secondary deriva-

- tive omes. '

pPyr ¢ LPYrOM H ¢ HOPMAaJb-
HHIMH OIACTHERAMHA. B marepmaine, (HKCHPOBaH-
HOM 184 JHA COyCTd DOCIe DORTIeHHA3AIHEH, XKamk-
ladg YRIOHAOMascA IMAACTHHES IPENCTABILIACH
eIHEHCTEEHHOR B CBOGM DOJE, H TOYHHEIX IOBTOpe-
pufi, ONHHAKOBHIX AHOMAJBLHBIX NJAACTHHOE MEL
He Berpeuand. (9eBHEHO, IIPONECCHI JeJeHEA
B Te49OHHE JBYX KHEH, HPOTERMIAX I0CAe DEeRIre-
HH3ANUHA, TOJILRO0 YTO HAYANHCH, H— IODH BCEH
HHTOHCHBHOCTH HPOOmeccoB MOD(OIOTAIECKAX HOBO~
06pa30Banul, MIOCHGXHHSe HE HMEJH eIle BPEeMeHH
Pa3sMHOMATECA B PE3YJIbTaTe NECIeBHd EXeTOK. Ha-
IpPOTHB, B HECISNOBaHHOM HaMu (ojee MOXPOOHG
KOpOWIKe TPHIZOHTHOTO PACTEHES, (HKCHDOBAH-
HOM 9YOpe3 MecCdl I[0cIe PpPEHTIeHE3ANHH,
AHOMAJILEHE NJACTHEKH Pa3HHEX THOOB I OBTO-
pPSJIAEH, PACODEHOIAHCh N0 OOPOHEJOHHHIM COK-
TOPaM KOpPOUWKa. ' |

Bee moxgmapomipecd aHAJASY LIACTAHKH HTOTO
ropenika OHRJE HAME HCCIGHOBAHE M Kaxfad H3
HAX OTMEYEeHA 3HAYKOM COOTBETCTBYIOI(HAM €0 TH-
Ny — Ha IOBEPXHOCTHE KpPYyra, H300pamaomero no-
Hepevnulfl paspes KOpeLIKa — B TOM MecTe, T8
nrapHad DIACTHHEa Haxoxuiachk (pdce. I—B 16KCTe).

Ha pmc. 18 B MEH yme NO3HAKOMHIHCHL C Of-

. HAM H3 AHOMAJBHHIX TANOB, 0003HAYGHHEIX HAMH,

kar I Orirdume ero or HOPMAJLHOTO 3ARII0TIAETCH
B 3aM6HE JBYX KPIOYKOBHIHLIX XPOMO30M A HByMS
PABHOMIOYHMH — MAJ6HBKOH ® OonnhmioH, 4T0 005~
SCHAGTCH NEPOHOCOM BHAYHTONLHOH dYacTH [JIHH-
HOTO mnaeda OFHOH XpoMosoMsl A Ha EODOTK0e
IPyroi. : .
HopMalpEHE MOI4CTHHRH B3aHAMAKT IPAaBHE
CeETOD KODeIEa, 4 THO |— JeBHIH. '

" Ha pme. 29 mzobpameHa IIACTEHKA, Opeicrasigiomad II TRO aHoMalnH,

33 EAMANLIHH YSEH{ nepegEEE CeRTOD Kopemka. Ha mepBbidl B3PAfL OHA IOXO0MA.
Hg, TOIBKO 9YTO pas3elpaHHmil | THN, HMEHHO HAIMYHOCILIO B HeH HeCBOHACTBEHHOR
Crepis Gonpmof V-ofpasmoft xpomosower. ~IIpomcxomjenme moclefinel 3Keck,

{
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pXHAKO, COBCOM HEHOE. FEcrm B mepBO# Cpefd HOPMAJILEEIX XDPOMO30OM HETOCTHTH-

pajoch 2 A, TO 37eCh HE XBATAET oguoit C, oot D m monoBAHA mieda A (cireBa).
QnEo H3 HIeY V-06pas3noil XPOMO30MH COOTBETCTByeT IO AXHHE XPOMO30ME D,
a ppyrae cyume C -1/ Treda A. Texmu obpazom, B COCTAB HTOH HOBOH XpoMO-
30MEl BOULIE TDPH XPOWMO3OME — J[Bo MOXHOCTRI0 H OfHA dYacrAgHo. Homoe
ofCTOATETBOTBO, KOTOP0® HEOOXONHMO 3J]eCh eme OTMETHTH, 5I0 pesopbapoBanne
paHeTHueckol MEPeTSKKH -y ONEOH H3 [KBYX CIABIOHXCA NEUNBHEIX XPOMO30M ——
¢ wmm D.

g 1 Gein mpegeranieH 12-0 miacimaxamd, I1— derripsMa. Bceero mo of-
yofi TUIACTAHKE MPENCTABAHIE Ome TpH THIA (I, IV =m V), HenocpelcTEeHdO
H OpOCTO BHIBOLAMBIE H3 HODMEL. (Osn upusefeHst Ha pHC. 30— 32.

B uepmom u3 maEx (rau III, pwe. 31) yrepsada BHAYHTONLHAS TACTH ONHOH
A3 XPOMO3OM D, ¢ ocrarkoM oee, OblTh MOMET B RHM® MaJEHEKOTO (PpPArMeHTa
{enpaBa). -

Bo propom (rmu IV, pme. 31) monoGHOH me yrpare— OHOXO ITONOBHEEI
peda — HOXBEPrIACE XPOMO30OMA A (cupasa). B Tperwen (rmm V, pme. 32)
MPOH3OLINA TPLHCIOKAIAL OT XPOMOSOMEL A (sumsy) n xpomosome C (cmpana).

ClaMoe, ONFAKO, 3aMeTATeJbN0e, Y10 B MPEJeNax CEKTOPOB YEIOHAIOMIHXCH
qumoe 1 u II, KOHCTATHPYIOTCT B BHIE OTJIEIHRALIX - MIACTAHOK BTODHTHE O
AsMEHEHOS OTHX TAN0oB. MHl TpHBOIEM 318Ch JAML BEKOTOPHS M3 HHX
ganfolee PesKne H JCHRIO. _

NanpHelmee #3MeHeHue THIA 1I npaBopurca Ha puc. 33. 3/1eck IBe Xpo-
MO30MEI A JIANIGHH TONOBHHE! 00166 JIHHHOrO IIeda, COOTBETCTBEHHO YeMy
p OHa3Me HMeTeS 2 XPYTHEX (parmenra (cepxy). Ommu w3 HEX (IPABEIH)
Mor 6niTh cpesad Gpareofl (oM HAXOGHTCA B COCONHEM cpeae), npyroi me (cacBa)
fCHO TPHEpPHT ¢ ofenx CTOPOH IIa3Moff B NoxmeH OLITh MNpPH3BAH 34 HOEMAHERHE -
gparuent. Bee OCTANBHO® BIOJHE COOTBETCTBYET THIY 1L

K rEmy | MpEMEIRATOT TPH 610 BHTOHIMEHEHHH, [BA H3 ROTOPHX Hax0Jarca
B Ipemelax Cexropa, 3aHAMABMOTO mracTEEkamMg  sroro tama-——1"7 m (1),
a tperse (1)—B BEIe TPeY NNACTEHOK—B [EDMATOTEHE no6amzocTa or cexropa L

WUswesenme 1 npepcrasueno Ea pac. 34. OHO 3aRI0TAETCH B yTPATe Ma-
JeHLROH  JIBYILIeUEH XPOMO30MOH, ocTaBImeiica oT A, oxHOro H3 €6 HIed.
OcTapmascs 9acTh UPeJCTaBieHa B BHIS MaleHBKOTO KJIAH006PA3HOTO  TONBIA.
Bce OCTATHAOE BIONHE COOTBETCTRYET THIY I
. Ha pze. 35 OpeIcTABISHO IANbHeAMee HIMEHOHH® BTOr0 W6 THOA L

‘Kpoxe yrIpaTsl OEHOIO MIneda ¥ KOPOTEOH XpPOMO30MHE! (cneBa), 376Ch HPOH3ONIRO
eIIe pazbeIHHeHHe IIeY yapaxrepuofi paa rtEna 1 V-ofpasHoli XPOMO3OMEL
(copasa). O6e DoclelAme IACTHHKA HAXOMITCHA NOGAH30CTE OJHA OT JpPYLOH,
¥ BTODAT H3 HHX SBASETCH, OHTH MOKOT, Ol HOCHe]yIOMHIY A3MEHCHHASM BTOPHYHOIO
nsmenenut 17 o ‘ a .

[lociengee BTOPHYHOS OTKIOHEHE® — OT THIA ] — Open¢raBIeHE0S TPEMA
IIACTHHKAMA B JIepMaroreHe mo OX@30CTH OT CERTODA I (pme. 36) xacaeTcs Ma-
xembEolt V-06pa3Hofi XPOMOBOMEI, OCTaBmeHcH OT A, ®© COCTOHT B PE3KOM yKODO-
qeEnr B 0OpDAIMEHHE B IOJOBRY ONHOTC U3 60 IIET (B cepexdme).

HeGorpmoe wmcxo xpomosom y Crepis. capillaris W SCHEE HX OTIHYHI

Xpyr or Apyra MONa©T BO3MOMHBIY DPACIO3EABATE KAMIYI0 H3 HHX Jame OpH

PO3KHX H3MEHONW:IX KAPHOTHNA ,H NO3BOILIOT BOCCTAHORATL BCI HOTOPHIO BTHX
W3MeHeHH ., 110CTeN0BATONBHKE BTANK €6 UpPeICTaBIInTCa B BHIO TAKOTO .,Je-
pesa® (pume. 38). A S ,
B menstx Gonpurel TOYHOCTH HEKOTODLIC Gonee gcHEnie CIyYaH TPAHCAORAHHE
-ORIH HCCISNOBAHEl IMyTeM H3MEPOHHM COOTROTCTBYIONIHX XDOMO3OM. Tocienzee:
TDOWBEONHIOCE [0 BHPaGOTAHHOMY OJHAM H3 HAC LIPOGRIEOEHOMY . MeTORY
(JepmTermit 1931) E. M. IllenexeBof H KOCHYIOCh 9YOTHIPEX IIACTHHEOE.

)
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B mepBo# H3 HAX (pHc. 17)—ka3zaiocs On Hamboxee MPOCTOH—RAK pa3 HOIJIema-
mue mH3mepernmio xpomosouel (D' m (') mpejcraBiglOT MO XapaKkTIepy CBOEro xoua
SHAUOTONbHLIE HEYKOGCTBA—B CBA3H ¢ Y6M, IOBHIHAMOMY, H DE3YILTAT MONYUAOTCH
MEHEE YAOBIGTBOPHTEIbHEIH. B oCTaIBHBIX He TpeX 6oJlee ONArONPHATHRIX CAY-
YaaxX H3Mepenme He TOJLKO MOJTBEeDKAACT BHIBONEI HEIOCPEJLCTBENHOro HabIOIe-
HESI, HO H BHOCHT B HHX HEKOTOpPHIe BechbMa HHTODECHBIS XONOJHSHH.

Pue. 17,
D, =62 p D=23 Henocraua =— 3,9p.
C =355 C, =6,85p HManpnmer — 3,31

HepocuntpiBaered, takaM obpasoM, 0,6, OHH HIE yTPAYMeHL! EISTKOH HIH,
910 Oonee BepOSTHO, JNONEHH OBITL OTHECEHBI 3a CYeT HpeyMEHBIIeHWA IIHE
xpomosomir C1, onmceiBalomed B BEPTHRAJILHOH OPOCENAH CAMYIO HEYHOOHYIO JIIS
H3MEPendsd, NIaBEYI YTy, EBA OTpe3Ka KOTODOH NPHXONHTCA 3AMEHATH Hpd-
MBIMH JTUHHEAMH.
Puc, 18.

A, =587+ 1,8p Ay—a, =14+ 1,8p Henocraua == 4,3
Az (-+a5) =35,7+ 6,21 Manumex ==4,4p.

Ipakrndeckd — OOJHOE COBUAJICHAE.
| Puc. 30.

ﬁl E-'g’(ﬁm i %’g:f } Cpennee == 5,8 -+ 1,60 A;—a3—3,6 4 1,6p. Henocrana = 2,2 p
3 e Uy 1 :
g1 = g’i i 83 fj C; — orcyTcIBYeRT Hegoctaua == 3,4 4- 0,8 == 4,2

= 3T e L
D;==60 -+02p 1) % HepocTay == 6,41
Dyj(-+-C+4a)=59-+6,1p HManuwer ==6.1p

IIndpr BechMa OJA3KHE,
Puc, 33.

- 37ech UepBOHAYANLHOS HAOMIONEHHe HOPHBOJO X 3a8KINUYEHHK O TPAHCIOKA-
paa ¢ A; ga (. Vi3MepeHHeM YIANOChH BCEDHTH, 00Xe6 CIOMEEEH W AHTODECHE,
xaparrep npeoOpasoBaEnd. limenso — mpm6arka k C; oKasalack $SBHO GoJbine,
4eM” yrpaTa XpoMo3oMel Az, Hepoeramomias 4acisp yrpathl.Onina o0HADYMEHA Ha
XpOMO30ME A, OKA34BHIEHCH KAk Das Ha COOTBOTCTBYIOINEI OTpPe30R Kopode
TPOTLOr0 TOMOXOTa—- A, pa3Mepsl KOO0 COOTBETCTBYIOT OOBIYHHIM pasMepaw
TOE M6 XDOMO3BOMBI Ha JPYrAY miaacTREKAX. Taxmm o6paszoMm, K xpomMozome (3
OBIIE NEPOHECEHEI—CXOIHO ¢ TOXBKO UTO Pa300pAHHEM CIy9aeM—YACTH CIe N B Y X
XpoMo3oM: A, # A;. UHCnOBHe NaHAHE IPEICTABIAIOTCS B TAKOM BHIE:

A,—=5341,6p A;—=4725-+16p Henocraua == 1,06
: Ay 3,2 - 1,6p . Henpocraua == 2,1 p

—an — X penocray = 3,15
C;==3,0-40,9p _C3._6,05-|-l_,6p : Wanutuek =3:05!"

Iloura nozroe coBUATCHHE.

O6ecympaerne. !
ToibRO 4YTO HBNOKOHHHE De3yJbTaTH HAINEI0 HCCIETOBAHHA NPEMIe BOETO
TOKa3HBAIOT, 9T0 IPeoGpas0BAHAS COMATHYECKHX XPOMO30M IOJN, BIHSHHEM - PEHT-

'} Pacnoaomena ropusoHTanbHo. I'OJOBKA M COYTHHK B BHAY WX HESHAYHTCABHBIX
00beM0OB BO BHHMAaHHE He NPUHHMaIOTCA. | o ‘ L '

-
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regOBCEAX IydeH, yCTAHOBJIGHHEIe TCHOTHKAMH JJId Dyosophila, upepeTaBIAIOT
coforo sBAeEHE OOIMero Xapaxrepa, HONHOCTHEI H BCECTOPOHH® ONPABIKIBAIONIECCS
4 Ha JPYIOM KOHNG OPTaHAYSCKOI0 MHDPA—Y BhICHIHEX pacrerufi. Ilepex raasaMa
[ATONOrA, MWABIIEr0 O CHX TOp B aTMoc(jepe CTPOTHX H IPOYBO YCTAHOBHBIIAXCH
BHYTPAAJSPELIX cOOTHOIENAH, pa3BeprHBAsTCd OPH HCCISNOBAHHH DOHIIERHIWDO-
paHHEEIY KOPOMKOB HONDUBHUHAAT H ikyTkas KapTUHA IPAYYIJIEBHX, NORCTHHE
pazeli[0CKOIHIeCKHX npeofpasoBaEHEH ,MATePHAILHEIX HOcHTeHaelH HaCIedCTBeH-
HoCTH®—XPOMO30M, YTPATHBIIHX CBOIO 00LEHYK0 yCTOHYHBOCTE H Kak Ol OTAAH-
EEX HA BOMIO HEIPH (PA3HKO-XHMHATECKHX ¢lyuaitnocreif, BOBHARAOIMEAX B KICTKS HON
BIRAHEAEM POHTTOHOBCKOTO ofnyuensd. [3MeHeHES, npﬁypoqﬂBaBmzem T0CeNe K JIXH-
76ILHEIM 2BOXIONEOHERM 9H0XaM, Iejnle CHCTeMH HOCAGLOBATEINbRELX, pasBeTBId-
joimExed HA TMOpobHe (HIOTEHECTHYECROIO J[ePeBa npeofpazoBaBmil ANEPBOTO alma-.
para, KOHCTATHDYIOTCS B npeferax EHSHH OJHOT0 KOPELIRA. Taropo, HOHCTAHE
OTPACAIONMES BIEYATNCHHE ONHCAHHHX BHIIIE KAPTHH Ha DPALOBOTC I[HTONOTA.
Tpemme €eM 00CYEIATH GoJee 0GCTOSTEILHO HX BHAYGHHE ClelaeM OOI(HE
0630p YCTAHOBIEGHHOTO € 6ro YHCTO harTEYeCKOH CTOPOBEL. : '
Hanfonee NpocTHEIM M HCXOLHRM JNd O0CTATLHEBIX n3MeHeERA XPOMO3OM,
BOBHAKAIOIIAYX TION BAHSHAEM DOHITGHOBCKHX Tyuel, ABIAETCH BX ~parMerTanss”,
T, 6. paspepunenne H 000cobJeHAE OTHEILHEBIX nopmEH HX BelgCTRA. ITO caMoe
OGEIYHO® H PEBKC BHDAMKEHHO® HBNERHC B DERTTeHESADOBAHBRIX PACTEHHAX, BH3H -
BaEMO06, O0UEBHJIHO, HENOCDOICTBERHO (E3EKO-XAMEIGCKHME H3MCHCHAIMH DIa3MbI
moy puAgEEeM o0XyuenHd. L1peinoiosmenus, T10 paspup XPOMO30ME! MOJKET DPOH3-
BOIATLCH UPOEBAPHTEILHO mpupacralomell & Hell npyroi xponozoMofi (Painter
and Muller 1929, p. 287), me mmeer jufd cedi HHERARHX flagTRYBCKAT  OCHO-
pagril B Hamem matepgaie. QueHh MHOIOYHCHEHAHE H f(CHEE CIydYad (parmen-
TATAE COBGPUIEHHO HE CONPOBOIEIAIOTCR KAKAMHE-IR00 CPACTAHASMA XPOMOIOM BIH
TPARCIOLALNHAME HBX wyacrefi (pme. 8, 9, 19, 20, 23, 24). '
Pa3pHE XpoMO30MH OOJLIIEI0 YacThI0 TMPOHCXONAT BHO KEBETHYECKOH mepe-
TAXEHE. Lelg Ol OLHAKO BepPOATHOCTE PaspuiBa I A1060TO DOTMEPEUHAKa XPOMO-
soMEl (BENIOUAs H mMepersikKy) Omua ORI OfHEALOBA, TO OEa Ona Onl HCYeszanlne
Mala LIS OCYNIECTBIGHES €r0 TOUHO B MECTE HepOTImMKE. MemLy TeM, ME HMEEM,
manp., nag Crepis ma 24 ciydaes oGocobaenns uacrell XpoMO30MEL UETHILE HECO-
MHeHELIX 060co6nemms mxew (pme. 19, 20, 21,35). OuesHiRo, 3BAUBT, NEDOTIRLA
B BTOM OTHOHICHEH Gojiee UONATIABA, YeM XPYIHe MECTa XPOMOBOMEL To ike, 0. M.,
HMEET MeeTO H AIS AXPOMATRYECHHX HENCPHIBOR (pue. 2, 3): Paspmis - Oa€ka
MOMEOT HMOTH MecTo Ha JOOM MecTe ero IpOTAMEHHA. Eenm OH TPOHCXORHT

=

BGIM3H HOPOTAMEH, TO B3 HOPMAJBHOH . JByDJEueH X[POMO3OMEI nesyudercd Ironce-
garag (pue. 1,2, 3, 6 b, ¢, g). ‘ L " ‘
OcymecTBieEHe DPAa3PHEBL TaEHoH XpOMO3OMLL H B NAHHOM €6 MecTe oupere-
JgeTcs HEG OOMEMH KaREMH-JAGO YCIOBHAME BEYTDH KIETEH, 4 cnyvadHLIMA
EOMGHEANMAME yCIOBHH BOJA3M COOTBETCTIBYIOIIETO mecra Xpo-
M080 ME. DT0 NOKA3KBAGTCY TeM, UTO M3MEHERHE 3aTPATHBAET moqTE Beerga (3a
HCKII0OUOREEM pHe. 1) JHIL OJHY #3 AITeNOMOPHERX XPOMO3OM, HHOIAA JAMe
. IEmE OJHY M3 HOYEPHHX TONOBHHOK (pPHC. 27)~DB0 BCAKOM CLyYae, TPAarTAIECKH
 TOMKECTBEHHYIO ¢ APYroH. ! | _ - B
) OrfeJABIIAECH YACTH XPOMO30M JeMmAT HOPBILO B HENO0CpPeCTReEROM Onr-
" soerm oxma ‘or mpyro# (pme. 6a, b, ¢, g 19, 20, 21, 28), CBHEIETENBLCTBY O TOM,
9T0 pa3pHB XPOMO3OME IPOH30IIEN COBCEM HOJABHO, HMEHHO B JAHHOM NpPOCTPaB-
GTBEHHOM TIONOHKERHH XDOMO30MBL. | ' _ ' S
IIpu o6ocoGieBrE dacTedH XPOMO30MEL PasMepaMHd MEHLIIE IOUI6pPeUYHHEKA OHH

UpEHAMADY 6. Y. OKPYTIWH, ANPHILONONO0FEE  BHN (pme, 2, 8, 1b); 10 me -

IPOHCXOUT AHOIFA W ¢ Gomee RPYIHEIMH ¢hparmenrams (pac. 2, 3, 4). ®par-
MOHTLI, JAMICHHEL® KAHOTHTIOCKOR OODOTHMKH, TNOBHIEMOMY, H6 IEpERalTed

1



— 280 —

B UOCIeLYIOMHAEe TeHepALHH KIETOK H TAKHAM ofpasoM HCKIIOIAIOTCA H3 eabopa.
34 aTo rOBOPHT Hepemkas Hepocrada yacTell XPOMO3OMBEI, 063 HAIHYHA COOTBET-
CTBYIOIDHX HM (PACMEHTOB HJIH ypungenal PyrAX XpPOMO30M B IIACTHHES
(pue. 1, 3, 27, 81, 32, 35, 36), a Tagme OTCYTCIBHE NOJOOHLIX HOPACWIEHGHHEIX
@parMenToR I IMOBTOPSIOMAXCA ARHOMAJLHBIX IIACTHHEAX, HAGNIONABIIHXCA HAMHE
cnycrs Mecsanm Imocle O00AydeHHd. C ppyro#ft ¢TOPOHLI, CIEfyer OTMETHTh, OLHAKO,
HEeROTOPLIe KADTHHEL, TOBODIINHE 34 BO3MOMHOCTD HOBOOOpA30BaHUH KHHOTH-
JeCKAX NEpPOTHNER, AKX 000COONBMHEMHCH MJIeYaMH XPOMO3OMEI, TaK H dparmen-
raMH  IuIeu. JLGEH TOJOBKH HA ONHEOM H3 DASHeIHHABIIAXCA IJIed §y XPOMO-
somnt A (pme. 20) m xpomosomsr C (pme. 21) Moryr OHTH OOBACHEHEBI, KaAK
0CTABIIAECT TLCTH MOHBUIOT0 IJeYa, TO HAIMYHOCTH HONOOHEIX TOJOBOK Ha ofomEX
0Goco0HRITAXCA LIeIaXx (xpoMoszoma A, pHe. 19) HEH306EHO IOBOPHT 33 HX HORO-
o6pasopanie, ¥ HEEOTOPHX ()parMeHTOB HAMOYAITCH NEPOTAKKH H IOCDERHHS HX
upordmends (pme. 21, 23, 24). B ofHOM H3 CIYIaLE IEDE) HAMA TIPOCTO HOBAL
MAJeHBRAS XPOMO30Ma ¢ IEepeTAmRKOH H CO CIHyTHHKOM (pue. 26). Bompoe, oguaro,
HACKOIBEO BCE STH IHEPETMERHE SBAfOTCH FEHCTBATENBHO ()YHKIHOBAJBHO KHHE-
THIECRHUMHA, NOKA OCTAe8TCHI OROEIATENLHO HEe PeMeHHBIM. :

BO3MOEHOCT YAODEATHCA H 1 TOCJHENYIONHX IOKOJIEHHAX KIETOX OTO-
pBaBImHecS (PATMEHTH [Opmo0peTatT NyTeM NDHCOSJHHEHHS HX K JADyrAM, CHA-
GMEHHLIM ROHETHIGCKHMY OODOMEIYRAMHE XDPOMO30OMAM. '

910 #cHO BEIHO Ha IOBTODHHX aHOMANHAX HaGopa ¢ NomOOHWMHA , TPAHCIO~
KaMEgME®, PACCMOTPOHHEIX HaMH BHIIE B TPHEONOHIHOM EODEIIKE Crepis. Ecam
»parvenranda”, ocolenio coefHHEHHAH C MoXHOH yTparofi oTgeNEBIIErocs gpar-
MEHTA, BHPAKASTCI B YKODOUSHEH HEKQTODHIX XPOMO3OM, TO LIpaHeroranuda“
ysHaeTcd 10 Oojgee HIH MeHee PO3KOMY HX yIIAHEHHIO. TarHe HEHOPMAJIBEHO yIIH-
HeHAEle XPOMO3OMEI MBI Haxojmra B y Secale (pme. H. 7), HO BHOJHE ACHOE
IpeICTABINEHAe O TOM, Kakas HMEHHO XPOMO30Ma, HACKOARKO H HA CHET EaKOH’
Apyroii XpoMO30MEI HMOJAydYaEJa TMPHPAINGHHS, MOMHO NMOJYYHTE JHML HA 00'peRTaX
¢ XO0pOmO BHPAKEHHOH HHETEBEIYAILEOCTBI0 XPOMO30OM, Ffe RAMAYI0 H3 HHX
MOKHO Y3HATH, Jake B CIydae 66 M3MEHEHH. . , .

Tleperil Taxofi ciyzali Mu mMend y Vicia sativa. 31eck, DDABLA, YETHDO
DapH’ PONORUATHIX XPOMO3OM HE OTIHYHMEl JPYT OT Jpyra, HO ROTfa OOHA H3 Ta-
KUX XPOMO30M OTHekseT MANCHERAR yIacrok ‘¢ TONOBKOH, a O0CTauLHOH CRO®H
9ACTRI) COGIHHAGTCH ¢ JHpyrof TagoX :Ke TONOBYATOH H ‘oflpasyer KpPYOHYIO
V-o06pasuyio xpomoszomy (pHc. 12), To BCe 00CTOATENBCTRA TAKOTO »JTepeMeInenna
 COBEPUIeHHO SACHEI. | ‘ _ \
| Y Orepis BO3MORHO YCTAHQBHTE Ka/EAHH pas ¢ IOJXHOI YBEPEHHOCTBIO
¢ RAROH XpOMO3OMEI H HA KaK0oe Mecro Kako# Jpyrod XpoMo30OMbI IDOH30MIIA
rpaHcnoranas. Hama HaGIOIANECh TAKEE CHyYaH: 1) ¢ mrraHOTO naeda D Ha
mr. wr C (pme. 17), 2) ¢ mrmrEoro mresa A ma nx. mr C (pme. 33), 8) e mir. o A
Ha KOpOTRO® * maego A (pme. 18b), 4) TpaHCHORANWH CIyTHAKOB ¢ HHTHK!
a) ¢ roroskr D ma roxoey C (pue. 24) ® b) ¢ ToxoBku D Ha KOpOTHOE IAET0 A
(pHC. 25). - . o
' KoHCTATEDOBAHO MAMH H eme Gojee CHOMKHOe UpsoGpasoBamme — ,aCCOTHA-
mEa“ xpomosoM: 1) HBYX OIBOBHAUHHIX xpomosoM—A (pme. 21) A HEBYX pasyad-
- pHX xpomosoM—D m C (pue. 29). B mepBROM CAyYae el MOMHO SAMETHTE CJEJIEL
EHHETHUGCKHS IIEPEeTARER, COSIHHABMIEXCI XPOMO30M, BO BTOPOM OHH HCTE3IH
COBOPIIOHHO. . -

B nocnexEeM ciyZae K HBYM A4CCOOEHDOBAHHEM TENBHHBIM XPOMO30OMAM
(D m C) nprcoefHESeTCE eme KPYUHEH OTpe3soK Tperhed Xpomosommr A. AHAJNO-
TEYHEHE 00 CHOKHOCTH TAO NPeo0pas’oBaHHA UPEACTABIHOT H TPAHCIOKAIHI Ha
ONEY XpOMO30OMY OTDE3KOB JEBYX NpPYTEX xpoMo3oM (Cs—-ap-f- as—pHe. 32).

- Copepmenmo o0co00e HONOXEHHE 3aEEMAer 00pa30OBAHE® HOBOH MaleHbKOH
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XPOMO30MEL — C Takol Xapawrrepwo# W Tak CKasarh ,TONIAHHOH“  0COOCHHOCTHIO,

gag THOAYHGIA CIHYTHEE Ha HATOULS (DHC. 26). _

KakoB MeXaHH3M BO3JeHCIBAL DEHIICHOBCKHX JyJel Ha XPOMO30ME] ?

B oTHONMEHEH H3MEHOHHH (AKTOPHAJBHBIX ONHTH NPHBOJAT K OpHE3HAREI, 9TO

OHH CBONHTCI K BAYTPHMOJIGKYJAPHBIM DEKONCIPYRMAAM, BHSHIBROMEIM IDHMEBIM

po3TeHETBAGM DOHITOHORCKHX KBAHT ILIA BIGKTDOHOB HA OTHNENBHEIS TEHBI™
(THMO(I)eeB-PecoBcRHﬁ 1930). .

OOIy4eHEEIE XPOMO3OMEI, [HepeBeleHAsle B HEOOAyIeHHYH ILIA3MY (TraMo-
q)eeB-PecoscRHﬁ 1930), papHo Kak Heo(JYYEHHHE XPOMO3OMEI, HepPOBOTEH-
geie B obrywenHyo nxasmy (Muller 1930), mpakraueckH HE OLJIHYAIOTCH IO
cpoefi MyTammOHHOR GIEOCOOHOCTE O XPOMO30OM KOHTDOJBHBIX, BOBCe HE 00JyieH-
HEIX 0C00eH. | ' ’

Yro gacAGTCH H3MEHOHHH XRADHOTHOHYOCKAX, TO MLl YiKe YEABIBAIH, 4TO
Qarypsl nexeHnd, (AKCHDOBARHEIS HOMEJJSHHO IOCIS OOAyY6HHS, OKA3HIBAIOTCH
Gonbmell JacThI0 HACTOIRKO CKOMEAHHEIME, IO AHAJIE3ZY HO TOLTAITCS, B HOMHO-
rHX 76 COXPAHABMAXCS B 60166 WK MEH6S HOPMANLHOM BHEJE MHTO32X HEKAKAX H3ME-
penAil, KpoMe THIAYHOrO KA BCAKHX MeONarompHATHLIX BO3eHieTBEH HA XPOMOBOME!
ofIero HX yKOPOUeHMS, MuI He ofHapymuud. Bee gaGriopaBmigecs BaMu H3MeHe-
HEAG OTHOGITCH R KOpemsaM (HECHDOBAHHEIM 9Y6pe3 NBa JHd HIN Yeped Mecdr
mocre ofaydemds. DB TOCIHENHEM CLyYae 0CODBHHO ACHO, 9TO H3MEHEHHA OIHHNT-
HHe, 4 Takmke ,BTOPHAYHBIE” HMOITH MOCTO 3HATATENBHO II0BHE zosnelersrg X-Iy-
gef. Crefyer MPH3HEATH, TAKAM O0DPA30M, Wro TIA ONACAHARIX HAMH IPeo0pasora-
AEE XpOMO30M — B (DOTHBOIOXOMKHOCTS (AKTOPHANBHEIM H3MEHGHHAM -—— LI&BHYIO,

 eCUH HO HMCEIIOYATOALHYIO, POIb HIpaeT ,HocliefeHdcrBme” X-Iy4eH, T.-e.
RAEEE-TO NIHTEIbHEIE, BEPHee BCOro XHMHYCCKHE H3MOHOHES ILIA3MEI HIM XDOMO-
30M, [6pefalouAecs @3 RAGTRH B KIOTKY, & ObITh MOMXET, H HA CHOIyIOIIAS IO-
KOJeHHAA 0cobei. ,

CymecrpeRasiM CcBOHCTBOM BO3HHKAWMEX I0J BIAIRHOM DPOHTTEHOBCROrO
obay%enas - npeodpasopandii KapEOTANA ABIASTCH emocoOHOCTE HX K IMepexony.
B IOCIGNYIOMAE FOHEPANAH KIGTOK. JIAMEHHES HYacTA IN6YA, HIH IOXYIHBIINE
er0 NpHpAMEHAe, HIH Jake COCNAHHBIIAGCH BMECIé B OJHY HOBYO — BCO TAKHO
HOBEI® [ [AHHOTO BHJKA XPOMO30MH NPOROLKAIT HOPMAJbHO PACHAIIATHCH
R IPONEGCe MHTO34 H, KAk ML BHIGJH, HEPENABATECA OT KAGTEH X RIGTKO. Ho-
MaBOIH B DOXOBHE KIGTKA HMAHE B HAX BOSHHKIIA, OHA JNOJEHE ZaTh HAYAIO0 Ie-
AEIM 0CODAM, 4 3ar6M ¥ DACAM ¢ HOBHIMA KapHOTHIAMA, DO3K0 OTIHIANI{HMHCA
0T PONATEILCKOrO — Tak, KaK 9T0 yXEe NOKA3aHO R Drosophile B BEEOTOPHIX
pHCMAX pacremAi. JladpmeHmad cyms0a Tarax 0co0GH OMpPBABNHTCA NHIIL CTE-
fIeEbI0 HX JESHOHHOCTH M CUOCOGHOCTHEI0 COXPAHATBCA B OTKPHTOH NPHPORE —
B 00pn06 3a CyMecTBOBAHHE. ' B

. MH 3 yKassBand, 410 H3MERGHHAS KApPHOTHNA COBOPIIEHH0 AHAIOTHYHKE
T00BK0 UYT0 ONHCAEHGIM. (parMeHTaAmdd, medened (BHINAJOHHS), TPAHCIOKATEH
HaMBE HaOIIOJATHGE ¥ DAsiguaslx DACTGHEA M B 6CTECTBEHHEHX yCIOBHAX,
B CBA3H C UOM M NOMMEE CIATATLCH € BEONHS DEANLHOH BO3MOXHOCTEN mox06-
HEIX BHE3AMHLIX IPeofpas0BaHEH W B NIPONELCE DBONIONEH. IIpA aHANA30 KADHO:

CHCTOMATHIACKAX NAHAHX, LA CPABHOHHH Hpdorpawy ONESKHX BHIOB, HpA
HOCTPOGHAA “HA OTAX OCHOBAHHAX (JHIOreHETATECKHX CXeM MH JOMEHE HMOTL -

B BHAY H 9TOr0 DPORA TMepryplamdd SLEPHOr0 almapara. Mocreguae, Neperpemd-
BASCH ¢ ASMOHORHAME OOMENPHHITOTO T0- CHX IIOP TANA — MOLIGHALIMA H HOCTO-
' HGHHHMHA — BHOCAT 3HAYATONLHEI® OCHOMHEHHT B pacmAafposky (HIOTEHOTAYICCEHX -
IHEAA H OpomeccoB. KopoTEA® IPOMO30MEL HIH HX ILIEYH MOLYT OLITH E IPOXYE-
TaMH - MeNueAHOH peRyKOAE H BHE3AUHOTO pacmaga XpoMO30M HKIX BLINARCHHA .

- . BX 930Ted; roloB9aTHe XPOMOSOME MOILyT TMPOACXONUTE H OT V-00pasgEmIx — OyTed . .

" PONYRNWE ONHOrO H3 MIeY—H OT HX pA3BOTHAHBIIAXCE ILIeY, 00DASOBABIIAX
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HOBLI® KAHETHYECKHe NepPeTAmKd H TOJ0BKH; V-00pasHbie XPOMO3OMEL MOryT GRITE
HCXO[HLIM [6DPBHIHEIM THOOM H 9BONIOLHOHADOBATL B CTOPOHY TOIOBYATEIX H, Ha-
060poT, rOIOBYATHE, COGNHHAICH BMECT® — IABATH V-06pa3HEy’0 XPOMO30MY BT O-
PHYHOTO HPOHCXOIEHAZ H T. . # T. JL B papge ciydaee Tagoro pord HETOMI-
EOBANHG KAPHOAOTHYECKHX HAFRHLIX HA OCHOBE HONOCHKIX BHE3ATHEHRX Lpeodpaso-
BARAE ® GBIAOD NABAEMEl DPA3JHUBGIME HeclefoBareaaMu. Tax, B ceMelicTBe NHIEH-
HEX Hapagy ¢ GOJBIIFHCTBOM BHIOB, XADaKTePH3yIOMHXCA Ae6ONBINAM THCIOM
(8, 16, 12, 16, 24) KpyHHBIX V-06pasHuXx XPOMO30M, DHOOANAITCA OTHOIbHLLS
TrON, kKak Funlkie, Yucca — ¢ HeMHOTHMH JIHEHBIMHA 'OJOBIATEIYH XPOMO30MaMA
H GoubLmHEM KOTHUGCTROM MeNKHX H Menpvafimsx, 6. 4. OHCEBETOOOPA3HBIX XPO-
mozom. Crpaclyprep [HaBHO y:ie BERICRA3RIBANCA 3a IPOTCXOEISHTe TOCTeN-
mEx nyreM dparmenranan (Strasburger 1910). M. Hapan#a IpHE MACCOBOM
mecaenoBaERRE Crepis tectorum oGHADYMHIE B ORHOHL 0c00m 100aBOTHYIO MAJGHL-
EyI0 XDOMO30MYy CO COYTEHKOM (0YeHb IIOXOHKYW Ha Bally B pPHC. 26)—3B 1O
BpeMd, Kak ONHA H3 xpomosom D Oplla JHIIGHA COYTHAEA A OKA3RIBAIACH HE-
CRONBEO KOpode 1). ABTOp TONKyeT 9Ty AHOMAJNHI0, RAK 00ocobienAe NPOKCHMAIL-
HOTO EOHUNKa XpoMosoMbl D B o0pazoBaHHe €10 HOBOH TOJOBKE (M. Nawa-
schin 1926). . '

- DNapasrrror (Darlington 1929) obmapyRun y Tradescaniia vVir-
- giniane — qeTHpPe (OPME C PANAYHKIMH, HO NOCTOSHHMLIME A KaA0H JmCchaMH
(2, 8, 4, 5) pobaBogHmX (parMeHTOB. PAlOM C 3THM ¥ 0 HOH H3 HCCIELOBaUHEIX
BM ocobefi pasimumele umcia (4, 5, 6) XapakTepH3OBalH OTLEeNBRHLE YAaCTH
pacTeHHA, IT0 ABTOP OOLACHAET ,COMATHIECKOH moréped mam nolaBleHHeM“ —
B PE3yALTAT® HENDABHIBHOCTEH JeJeHHd NONOGHEX (parMenTOsB. AHaNOTHYHEIE
dparvenTs Omim HM O0OHADY#eBBl H Y OXHOH DA3SHOBRIHOCTH Fritillaria impe-
rialis. Bce 3TH MeJKHe DIeMEHTH cuadmenbl SBCTBOHHHME IepeTamKamd, 0. 4.
TepMOHAJGOLIME, HHOTHA H MeJHAJBHEIME, 00p230BaBNIAMHCA, N0 aBTopy, 3aHOBO
H CIymAMAMH IS OPHEPETJeBHA narefi BepereHa. ‘Te e OpPeNCTABICBHI ar'Top
upHiaraer H RIS o0bACHEHHS pasaddHi B BIAOTpaMMax BEJA OB Fritillaria.
Opse mz mux (F. émperialis, Meleagris, latifolia) o0nananT AByMs DapaMa
V-o6pazemx o 10 — rosoryaTnx, a gpyrae (F. ruthenica)— 6 napamu V-00pas-
. EHX # 4—T0I0BUATHX., ABTOP HOaraer, 4r0 UEPBEIH 'KAPHOTHO MPOH3OINCI H3
BTOPOIO UyTeM pAcUafga Tpex map V-o6pasEnx XPOMO3OM Ha WX UI6YH H IPeBpa-
MeRHS DOCHEHHUX B IONOBYATEIE XPOMOBOME — BCIEJCTBAE 00pasoBanni HMM cyo-
TepMAHANLHEX DOeperdmek. Tarkmm o06pasoM, rodOBKA. XPOMO3OMBI, TOJKyeMad
0GRITHO KAk PeNYOEDOBAHEOE IN6Y0, T. 6. NpoHCHenmes OT 6oaee MIHHHOTO
IyTeM er0 YEOPOUEHH:, 3LECH OKABKBAETCH DPOLYKIOM BHE3ANHOI0 HOBOOOPA3ORARMS.

Amanorageo, OBemumnrosa (Sweschnikowa 1928) onmcHBaer
pacy Vicia Cracca, B ROTODOH Iapa KPYUHHX HODMANBHHX JBYLJIEUHX XDPOMO-
30M 3dMEHEHA JBYMSA NADAMH MEHBINHX XDOMO30M: OJNHOH — H3 HOPMAILHHX IBY-
ngegux H Apyroid — m3 romoBuarerx. OHA TOJEyeT TaKoe Npeo(pasoBaEHE, KAK
PE3yIBTAT ,HEROTOPEIX YCIHOBHH, KOTODHIE BEISBAJH BO3HHKHOBOHHE XPOMATHHA
B HeRoTOpoli mpyroi dopme” (crp. 1416). :

Hymao cka3arh, 970 TAKOTO POILA OPHOACHBAaeMBIe XDPOMO30MAM HIH »XPpo-
MaTEEy® ,, JopMooGpazoBarensEble ¢HOCOGHOCTH®, HACTOILEO LIPOTEBOPETAT COBDE-
MEHHBIM UDEICTABIEHHIM O CYMECrBe MOpP(QONOTHUECKOr0 PpACYNEHEHMS XPOMO-
30M, UTO CIGIyeT IIOKa TONOEFATh JAd HHX Oolee NOKa3aTONIBHEIX [OBONOB.
Brorse yGeldTelLBEM MOMKET OHTH JHIIP TOUHO ROHCTATHPOBAHHOE HIH HCEYC-
CTBEHHO BEI3BAHNIOE B Tpegelax 0co0d HIH 9HCTOH IHHEH HOBOOOpa30BaHHAE® KHHO-
THYECKHX IIEPETSREK, CNO0COGHHX K HOPMAaAbHOMY AX QyHKIHOHHAPO-
BAHHI0. YEA3KWBAEMEE YCIOBHS OCTAKTCH LORA HE BHIONHCHEEIMH — HE BOOOIIE,

1) MisMepenu#, K COMAAEHHIO, He NPOH3BEAEHO.
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gd B 9aCTHOCTH B ¢OOTBOTCTBYIOMEX NPHBEIOHEEX BHIIS (pme. 19, 21, 23, 24)
HaAx JasHbIX. HocOMEeHHD, OLHAKO, UT0 y#e OJmmaimee BpeMs IPHHECET HAM -
paspelenre aTOr0 OCHOBHOTO JIA NOHHMAHHAS NPHEPONEL XPOMO3OM BOIPOCA.

TfoBOABHO MHOIOUHCIORHE RapHO - CACTOMATAISCKHE JNAHHHO, TONKYEMHO Hak
,,accouﬁauﬂﬂ“, Wjd COeNEHOHEO HErOMOJOrHUHBX XPOMOSOM, H. CDEIH HAX
HOCKOJIbKO BOCHMA yBenaTeabBHX. Ila uepBoM mMecre 31ech NONMEEL OBITH MOCTA-
pOHEE KADHOTHIAYIOCKHE COOTHONIERHA § pasIAYEEIX OPIMORDPHJILIX, TOJLpo0HO
A3yJOHEDIE Me. Clungon (1917) m ero mEONOH (Woolsey 1915, Robert-
son 1916). 3nech, KAK NDPABHIO0, YKIOHeHHL OT TATAYHEOTG JLusI ceMelicTBa
- gpena-—B CTODOHY €ro yMEHbIIGHAS — CONPOBOMAAIOTCA  NOABICHHEM BMECTO
JHOAYHKX I8 CeMeHCTBA IAT0YK000PARHKX (roJOBYATHX) yMEHBINEHHOr0 BEBOO
gucaa V-00pasupx. Takue YEIOUEHHA OTMOTOHLL I OTTIeNRHHX POLOB H BHIOB
g pame oco0eid BHYTPH BHEA (moppobmedt cu., Jepurck uii 1924 m 1931).

Jppenme TOTO e IOPHIKa ML HMEeeM y NByX sr 08 Drosophila (D. obscura
g Willistonz), 00Jalal0IIEX V-o6pasasiMg X-XPOMO30OMAMH, B NPOTHBONONL0KEOCTE
prpoe Oonee KOPOTEAM H ,[AJ0UK000PA3HEIM“ (H& CaMOM Hexe HepABHOHJEUEM) 1)
X-xpomosomam D. melanogaster. 31ech UPEJIOI0KEHHE 0 IpHCOSNHHeHEH
g X-XpoMo30MaM Haphl aBTO30M fLII0 NONHOCILIO TIONTBEPIELEHO H TOHETHYOCEHM
aHATA30M (Lancefield and Metz 1922). ,

V HOKOTODHIX JPYLHX (KHBOTHEIX CPYHI AHAJOrHTHOC HACTOJKOBAHE® EApHO-
CHCTOMATHIOCKAX OTHOIMEH AN TAXES ABIFETCH NOBOJILHO BEPOATHEIM (Nemmatodes —
Walton 1924, Drosophilinae —Metz and Moses—1923)2).

Tmoresa ,TPAHCIOKANBHE 0 CHEX IOp HO paxogEaa eme cebGe MeCTa
B HCTONKOBAHHSX MODPHOIOTHUYECKHX pasinaail KapUOTHIOB 6CTECTBOHHLIX pyno ¥)
g mOCTYAHpYeTCa NOKa JAIb B BHL® TaK HAs. ,Segmental interchange® memuy
HeAIIeNOMODQHEIMEA XPOMO3OMAME — i oBBICHEHAS PASIAYHOTO DOMA AHOMANE-
AMX TPYUIAPOBOK XPOMO3OM B PONYRIEOHEHOM JeNeHAH (Belling 1927, Dar-
lington 1929). - _.

~ Bo3MOMHEO, YTO TPAHCIOKATHH ¥ [EISNHA (BHNaJeHAA) SBIAIOTCH TIPHYAHOA
HAOMIONAGMEIT HHOITA DO3KHX pasnRYElE MEWNYy COOTBETCTBOHHLIMU KOMIOHeHTAMH

© mapsl XpOMO30M, Kak 9T0 KOHCTATAPORAHO ¥ DI/ HABOTHEX (Carothers ® Lp.,

- UPHBOJEMEIE ¥ Wilson— 1925, crp. 931) ® HaMHA y HeKOTODLIX pacrennH
(MTesmTckHE—1931a, rada. 1l Trollius patulus, Nigella sativa, N. diwer-
sifolie; radn. IV: Delphinium Delavayi; rabn. V. Aconitum orientale, Actaea
erythrocarpa). o -

7 Momtirka 06BICHEHHT BTOPHYHHX Heperdmeox, KAE MecT CPaIlenHd
tpancaoxanyi (Darlington 1929, rerp. 264), mommBa OHTL OTKIOHGHA, 500,
KaE MEl BHTEIH Ha HAALIeM DRCIePHMEHTAIbHOM marepmane {puc. 17, 18 B, 30, 33),
RAKAKRX CJSI0B CPAIGHAS IPH STOM He B 40II0KaeTCd. o

B cps3H ¢ OUACAHHHIMH BEINIG BHE3ANHLIMH npeolpasoBaBAdMA XPOMO30M

~ BO3HHKAET BOCHMA BajEEIH BOIpOC— 0 HYTAX H, enocofax OCYINSCTBIEHHT ONEHOI0
§3 GAMHX DACIDPOCTPAHERHHX NPONECCOB Rapﬂo-MoquonorﬂqecRoﬁ BRORIONHE —

., (HIOTEHETHIECKOIO YKODOUEHHS " (Delaunay 1926), EAR peLyRIHA XPOMO3OM.
~ Ilpepcrasnger x4 OHA, K4K monaraer Hexome (L ©. CTp- 349} oueHH MEJIeH-

. BHIi MOCTYNATONLHEIH gpomecc, HIA H B JAHHOM cIry4ae - BO3MOJKHBI OPOCTHIE
OTPBIBHI ® yTPATHI KyCKOB XPOMO3OMEL I[yTOM ,parmegranua“. IIpm OCTATOYHO
GOXBUIOM YHCHS BHIOB NAMe YHCTO chydafigsie pPasmHIHO NTORAIABAPOBANEEIE Das-
PEBLL MOIYT JaTb B DO3YIAbTaTo RIOUATICHH® ,HEIPEPHBHOIO DANa HOCISN0BA-

1) Bridges 1927., ' '

3) Boaee nogpoluble AaBHble CM. ¥ Pesrepa (Reuter 1930). LT

3) tlamu cpoenaHs! TOMLITKH B 3TOM HATTPABAEHHA A Vicia Faba u Crepis pulchta
.. (TeuTcxkuit 193la, cTp. 202). - - : :
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TEABHEIX YROPOUeHHHA® ONpENeTeHHOH XPOMOBOMEL. Boxee CymecrBeHHHIM obcTog-
TeILCTBOM B NAHHOM Cciayyae gBIgercs OOHAapymMEHHAS HAMH ,oepexaga“ HeKO-
TOPOTO COCTOSIHHA, OJMATOTMPHATCTBYIOMETO VEOPO4EHHIO, HA COCEJHH® YYaCTEH
A §ame Ha Jpyroe mieuo XpOMO3OMEI (Tesmrcrnii M1931a). Ta me B3AHMO3a-
BUCAMOCTD OTIENLIEIX YacTell XPOMO30MLI B NpPONeCCe €6 peiyENHH MOKeT OBITH
ACHO YeMOTDOHA H Ha IMABHOM 00BeKTe L exoue—Muscar:. Oco0eHHO HAIIALHO
B BTOM OTHOIIEHHH CONOCTABIGHHE NBYX HaOOpOB HA DHC. 156 (1. ¢.), THe BHEHO, 4TO
PELyKIAA OULGNBHGIX THIOB XDPOMO30M PaCOpOCTpaHReTcd B panHoOf Mepe Ha BCe
MOPHOJOrHIeCKA obocobienuble YACTH XPOMO30M, BCIEICTBHE [ere H ,ernenaduyIe-
CKEE 9eDPTHl €TPOEHHs OTZeNhHHX XPOMO30M COXPAHANTCA [PH STOM ¢ BeamYaimIHEM
moctosHersoM® (crp. 363).

IIpocTHi® OTPHIREI KYCKOB XPOMO3OMET, HOCAIIHE COBEPIISHHO HOYNODALOTHE &
XapaKTep — CBOEro poga ,HeCIACTHBIX caydalimocreft, FUKAK He MOTIA Obl BEI-
JIHTBCS B TAKOTO PONA B3AHMO3ABHCEMOCTh B TIPONECCE YRODOTGHMIL OTHeNbHEIX
gacreff XpOMO30OMEI. 3[8Ch, TMOBHIHMOMY, Hen30emAO NPAXONHATCH OPHAHATH HPONGCC
foxee raIydoKOro, OPraHAYECKOro Xapakrepa, BHIpABAIOMARCE B I0CIEL0BATEIBHO
PACIPOCTPAHAIOIeMes BHYTPOHHEM H3MEHEHEH BOINECTEA XPOMO30OMEL.

BaMeuATeMbBLI, EAK yike ykassipamoch (Jlepmroruid 1931 a) faxr paB-

HOMODHOTO (INETHISCKOTO H3MEHCHAL 06BHX XPOMO30M KamLOH HH(HBHIYaJbLHOH
IIapel Takke TOBOPHT HPOTHB fonXbLIIoil PBONIONEOHBEOHR PACHDPOCTPA-
HEHHEOCT ¥ BHE3ATHHEX H DE3HAX H3MEHeHHH XPOMO30M-——IOPamA0MEX, KAKIpH-
poagelicreAn X-ayueii, Reeria OTAEIBbHE & XPOMOSOMEL.
- DrEM OTHIOAL F§e HCKJOUAETCH, ONHAKO, BOBMOMRHOCTH B DEARHX eIy9aax
¥ NOXOGHMX m3Mememmil ¢ NalbaefimayM (DHIOTCHETHIOCKAM COXpaHeHHeM, HAMOP.,
yEOpOUTeHHEH XPOMO30M IyTeM IIPOCTOTO OTPHIBA YHIACTKOB px rtena. Ciofa Kag
pas, OWTH MOKeT, OTHOCATCHA T€ CAyTad, IZe CDEJH MaJo A3MEHEEHHHX V-00pasHHX
XPOMO30M PE3K0 BHCTyIaer OLHA — JHINL ¢ HEYTORHEIM OCTATROM ONHOI'0 U3 IJaed,
B BHIE OJNOBRH, KAk 9TO HMEeT MeCTo, Hamp., B 'POJAAX Nigella, Cimicifuge =
Actaee (Tesutcrr i 1931 a). | | | |

Kak 601 TaM Hu OmMI0, 3 BCEr0 M3MOMWOHHAOr0 ACHO, 4T0 C npabasIeHAESM
K DasHoofpasHEIM, PaHes UIDHBIGKUIEM BHEMAHHO ACCHBIOBATENOH H3MOHOHHAM
KapHEOTANA 6ILe OMHCAHHBIX 3J8CH HOBHIX npeo0pasoBaEdil BHE3ANHOr0 Xapakrrepa
‘mpodueMa HBONWOIAA CTAHOBHTCH eINe CIOKHOE H MHO0r000pa3uen.
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OBbSICHEHNA PUCYHKOB.
EXPLANATION OF PLATES.

_ Ta6auna I Plate 1.

Puc. 1. (Fig. 1). Secale cereale — I1 20, Ne 11)..
Puc. 2. (Fig. 2). Secale cereale — 11 6, Ne 2.
Puc. 3. (Fig. 3). Secale cereale — 1120, “Ne 3.
Puc. 4. (Fig. 4). Secale cereale —11 20, Ne 4.
Puc. 5. (Fig. 5). Secale cereale — 11 20, Ne 5.

Tadauna Il. Plate Il

Puc. 6. (Fig. 6). Secale cereale A—116, Ne 6; B—11 6, e 7; C—1I 6, Ne 6;
D —11 20, Ne 8; E 1120, Ne 9; F—11 20, Ne 8; G—1I 20, N¢ 10.
Puc. 7. (Fig. 7). Secale cereale A—-11 20, Ne 11; B— 1120, N2 5. |
Puc. 8. (Fig. 8). Secale cereale —1I 20, Ne 12
 Pue. 9. (Fig. 9). Secale cereale — 11 20, Ne 12.
Prc. 10. (Fig 10). Secale cereale — 111 6, Ne 7, > 1000.

Ta6auna X1 Plate 1L

Puc. 11.' (Fig. 11). Vicia sativa-—11 20, Ne
“Pre. 12. (Fig. 12). Vicia sativa — 11 20, Ne
Puc. 13. (Fig. 13). Vicia sativa—11 30, Ne
Puc. 14. (Fig. 14). Vicia sativa —1II 30, Ne
Puc. 15. (Fig. 15). Vicia sativa —II 20, Ne

W N

Tabauua 1V. P}ate V.

Puc. 16. (Fig. 16). Crepis capillaris — Hopu. (Normal) Ne ‘1.
Puc. 17. %Fig. 17). Crepis capillaris — 111 6, Ne 2. :
| Puc. 18. (Fig. 18). Crepis capillaris — Tpuniaoun (Triploid) T 60, Ne 3
‘ _ Puc. 19+ (Fig. 19). Crepis capillaris — 1 40, Ne 4. :
SRS Puc. 20. (Fig. 20). Crepis capillaris — 1 60, Ne 3.
' Puc. 21. (Fig. 21). Crepis capillaris — 1 90, Ne 6.
Puc. 22. (Fig. 22). Crepis capillaris — 11 20, Nt 7.

Ta6nuua V. Plate V.

Puc. 23. (Fig. 23). Crepis capillaris —1 90, Ne 6. :
Puc. 24. (Fig. 24). Crepis capillaris — 111 6, Ne 8, > ,
Puc. 25. (Fig. 25). Crepis capillaris —1 40, Ne 9. '
Puc. 26. (Fig. 26). Crepis capillaris — 111 6, Ne 8,

" Puc. 27. (Fig. 27). Crepis .capillaris — 11 20, Ne 10.

" Puc. 28. (Fig. 28). Crepis capillaris — 111 6, Ne 8.

o 1) B 06BACHEHHAX PUCYHKOB YKa3HIBAETCH pacrenne, NpHMEHEHHASA TpYO6Ka, NPOACAKH-
\ TenpHOCTs OGAyueHus B MHHYTax M Ne KOpeIKa, Veauuenne seane X 4000. - S

)
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Tabanua VI. Plate V8L

capillaris—Tpunnoun. 1 anoManbHBIH THI.
capillaris—Triploid. Il-nd anomalous type.
capillaris—Tpuunonn. 11l asomanpHblE THD.
capillaris—Triploid. Ill-d anomalous type.
capillaris—Tpunaons. IV agoManbHbIH THIL.
captllaris—Triploid. IV-th anomalous type.
capillaris—Tpumiong. V anoMansHpil T
capillaris—Triploid. V-th anomalous type. :
capillaris—Tpunnoun, AHoManbHBIE THI (II") npousBoauw or I,
capillaris--Triploid. Anomalous type (II) derivative from II,

TaGanpa VI, Plate VIL

capillaris—Tpunions. AHOMANBHBIE THI I’, npoussognmelt or I.
capillaris—Triploid. An anomalous type I’ derivative from I.
capillaris—Tpunaonn. AHoManbubl Tun (I')’, npoussonubIf oT
eapillaris—Triploid. An anomalous type (I’Y derivative from I’
capillaris—Tpunaoun, AHOMAAbHLIN THIT I'", npouspogunt or 1.
capillaris—Triploid. An anomalous type I' derivative from I.

!
]

Tabauna VIH, Plate VIIL

Puc. 37. — Ipeo6pasosanus Kapuoruna Crepis capillaris B npefenax OQHOTO TPHIMO-

HIHOTO KOpeinka.
37. — Transformation of the karyotype of Crepis capillaris in the boundaries

of a triploid radicle.

Fig.
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Transformations of chromosomes under the influence of X-rays.
= G. A. Lewitsky and A. G Araratian.

History of the question.

The sharp perturbations in the process of nucleus division, induced -
by the x-rays, have been known ever since the work conducted on these
lines by Kérnicke (1905)—on the somatic division in Pisum and V. Faba
and the reduction division in Lilium, and that of Gager (1908)—on the
somatic division in Allium. Later on, the question has been studied with
more detail by Mehr (1919) on the spermatogenesis of an Orthopteran,
Decticus, and especially by Alberti and Politzer (1923, 1924) on the
somatic mitoses of the salamander. ‘ |

~ The turning point and peginning of a new era for the question we
are interested in, are the communications of Muller and Painter (1929),

Painter and Muller (1929) and Dobzhansky (1929) on the translo- -

cations induced by the x-rays in Drosophila. o

If in the. works of the first period the x-rays might be regarded as
2 kind of destructive or disorganizing factor—in regard to the nuclear appa-
. ratus and the mitotic division, the works of a genetic-cytological trend

(Muller and Painter 1929, Dobzhansky 1929, Goodspeed and - |

Avery 1930, Delaunay 1930) sbow that the influence of this physical
agent may be much more subtle, complex and essential. | '
Entéring the cell in proper doses, the X-rays create certain new con-
" ditions of the physic-chemical equilibria, leading not only to destruction
and perturbation, but also to some transformations in the nuclear appara-

. tus—of a steady, hereditary character. It is an interesting fact, that it is

not only -a rearrangement of the chromosomes, in.the sense of their eli-
mination or multiplication !) which takes place in the given case. In result

of the phenomena of fragmentation and translocation, induced by the '

x-ray treatment, the chromosomes themselves undergo changes: there, sud-
denly appear new types of chromosomes, the idiogram of the species -
changes. Analogous phenomena have been observed by us under patural -

~ conditions too (Lewitsky and Shepeleva, unpubl) and play perhaps -

an important role in the process of evolution. A closer knowledge of the na-- ..

ture of these transformations, as well as of their limits, becomes thereférejf "

an urgent want. An indispensible condition of this knowledge are however, - .
such methodics and such objects in which the morphology of chromoso-

o As the 'occurreﬁce 'o'f triploid and tetraploid 'individuals in tre proge‘n),'r of Nicqt;fqﬁt;_r-."; '_"
Tabacum treated with x-rays (Goodspeed 1930), or in form of minus- and plus ;abetf o

rants (Delaunay 1930).
o \

Tpyast no Tpuxaannoft BoTanmke.
\ L : LTS
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mes manifests itself sufficiently discinctly. As our laboratory may boast

certain attainments in this domain (Lewitsky 1931), we lave decided to
study the question as to the influence of tfge X-rays _in particular from
the point of view of the transformations taking place in the morphology
of the chromosomes, the more that such experimentally induced changes .
ought to afford some data for the comprehension of of the vVery essence of

this morphology.
~ Material and methodics.

Three plants were chosen for the investigation: rye (Secale cereale),
vetch (Vicia sativa) and Crepis capillaris (virens).

Exposure to the influence of x-rays was effectuated to the 1—2 days
old seedlings. The seeds of these plants had been grown on filtering pa-
per in Petri dishes at a temperature of 15°—18°C. The X-rays treatment
began at noon. Immediately before the control portions had been fixed.
After each dosis, a part of the seedlings subjected to the influence of
x-rays was fixed forthwith, the other part—only “after two days. For Secale
and Crepis the chondriosome fixation ,5— 5« (see Lewitsky 1931) was
used, while Vieie was fixed with chrom - acetic formalin 210 —4 —1¢,
The staining was- iron-alum-haematoxylin. |

Only such figures of the division which lay entirely within the
section and are covered on both sides with plasma, were tfaken into
consideration. \ |

Irradiation was effected by means of tubes designed by us as
I, II and III | ‘ |

L. Philips Metallix, type C, N 3822, of the outmost power 1,8 mA
(milliamper). \ | |

II. Philips Metallix, tipe D; N 3, N 517, of the outmost power 8 kV,
6 mA. : |

. C. H. F. Muller’s, model 29, with a wolphram antikathode, of the
outmost power 85 kV, 15 mA. |

The following doses were used by us:

I tube 1.5 mA 60 kV 25 cm from antlkathode — 22, 40, 60, 90 minutes.
L , 5 mAG0kV 25 , . . — 510,20,30
0. , 5 mA60kV 25 . . .,  —3 6

»

A filter was not uséd.

Results of the investigation. |

If fixed immediately after irradiation, the sections of all plants were
very poor in mitoses, those present being mostly crumpled, with shrun-

ken, deformed and agglutinate chromosomes. In rare more -favourable ca-

‘ses the chromosomes were only greatly shortened and thickened. No- other
- changes have been here observed. Our investigation was therefore con-
" centrated on the material fixed two days after x-ray treatment. Here
a multitude of chromosome transformations — side by side with normal
ones — were to bee seen. | | ; S
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Secale cereale.

The karyotype of Secale cereale is characterized of. six pairs of
,normal bi—armed“. Y chromosomes showing no espesially sharp differen-
ces (comp. Lewitsky 1931), and one pair distinguished by peculiar
large appendages seprarated by an .achromatic zone. In view of impossibi-
lity of directly discerning the most individual chromosome types the chan-
ges induced by x-ray treatment commonly become detectable only when
they manifest themselves sufficiently sharply. . -

One rather little changed plate is represented in fig. 1 2). Two chro-
mosomes to the right at once draw our attention by their very short,
almost head-like proximal arms.

Such chromosomes are characteristic—as additional ones to the nor-
mal set—of 16-chromosome - -rye (Levitsky 1930). Here, however, they
make part of a l4-chromosome set, having originated through the modi- -
ficationn of two normal bi-armed chromosomes. Part of the substance of
the latter has disappeared without a trace. The absence of chromosomes
with appendages takes one suppose that just these two typical chromo-
somes have undergone a perfectly identical modification— by way of lo-
sing the greater part of the short arm along with its appendage.

In figure 2 we see 15 larger elements and several small ones. Among
the first there are 10 normal bi-armed chromosomes, a headed one (to the
riht), two, as it were, separate arms (fo the left—a and &) and two shor-
ter elements (¢ and d). |

By joining a .and b, and adding the segments ¢ and & to the short
Carm of the headed chromosome, we restitute the 12 normal bi-armed chro-
mosomes of rye. Two chromosomes prove to be miissing or are represen-
ted by fragments. The two small elements, e and f are very suggestive of
the appendages typical of one of the chromosome pairs of rye. There re-
main still several small fragments one of which has been rounded into
a nucleolus - like structure. | )

In (fig 3) we see 11 normal bi-armed chromosomes, a headed one (a),
one in form of an arm (b) and three shorter fragments: one (c) with .
"~ a head and two (d, &) non-diiferentiated ones; two small fragments
(in the middle) recall appendages. Below there is a nucleolus-like elemeént.

If we tried to ,restitute* the missing 3 normal bi-armed chromoso-
~mes by means of the deviating elements a, b, c, d, e, these would suffice
at best only for 2 chromosomes. Besides, in chromosomes fand g a con-
siderable portion of one of the arms is lost. .

In fig. 4 we find besides the above described changes, still other
more peculiar ones: a sharply segmented chromosome (below), an annular
element (to the left), and an undifferentiated, though very long (for an arm)
element (above). ' ‘ 3

Fig 5 shows 14 chromosomes, 8 of them being normal bi-armed

‘ones. Three, out of the remaining six, are about twice shorter -than the
norm (a, b, ¢); the other three are comsiderably longer (d, e, f); each of
them comsisting of three parts divided by sharp constrictions. The most
natural would be to suppose the translocation of the missing parts of the

1) For terminologie see Lewitsky 1931, - I
2) In the explanation of the figures we indicate the plant, the tube used, the duration
-of irradiation in minutes, and the No of the radicle. Magunification is everywhere > 4000.

19%
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short elements to the abnormally long ones. The medium articles of the
latter are however, so short that they cannot correspond to an arm which,
in the given case, in all the chromosomes having received additions,
miuist thus have acquired another sharp secondary constriction.

Fig. 6 shows different cases, degrees or perhaps stages of dissociation
of the parts of the chromosome. In A4 the separated portions of the arm
have partly retained the truncate shape of the rupture edges, while in Band C
they are already slightly rounded. In C above, we have evidently two arms
~only just dissociated at the constriction. Fig. B, D, E, F, @ represent
different degrees of rupture near to the constriction, which leads to the
formation of the above described headed chromosomes 1). '

Sometimes the rupture occurs so near the constriction that the head -
remaining of the arm is smaller than the diameter of the chromo-
some (C — below). " )

Fig. 7 shows instances of very elongated and at the same time
tri-(or even tetra-)-articulate chromosomes. One of the end segments may
be interpreted as translocation, though in the already known cases the
latter shows in a perfect obliteration of the place of connection.

Extreme cases of the disturbance of normal conditions, are repre-
sented in fig. 8 and 7. They show themselves in a marked fragmenta-
tion of the chromosomes, as well as in their elimination and lagging
during rmitosis. ' | \ .

From such eliminated chromosomes, fragments, or their groups,
“the small ,additional nuclei® are formed, which are rather common in
material treated with x-rays (fig. 10). .

Vijicia sativa.

The normal plate of this species (fig. 11) consists of a pair of nor-
mal bi-armed chromosomes (a and &) and of five pairs of headed chro-
mosomes, one of which being small. :

, The plate of fig. 12 was taken from the same radicle. Of the just
- described types we find here a pair of normal bi-armed chromosomes
(@ and &) which, howerer, in distinction of the corresponding chromoso-
mes of the preceding plate, are almost equal-armed, 2 short headed chro-
mosomes (below), and 6 long headed onés (instead of 8). Instead of the
iwo missing chromosomes of the last type we have: 1) one very short
headed chromosome (in the middle) and 2) one very large chromosome
with sirongly developed arms, not in the least typical of Vicia sativa (to -
the left). If the two new chromosomes have been formed from ‘the two
missing ones—and this will be the simplest and most natural supposi-
tion—-then the small new chromosome must be evidently regarded as a
proximal headed fragment of one of the disappeared .chromosomes. The
,other fragment must have associated with the other -missing large headed
chromosome and together with it 'must have formed a new V -shaped bi-
armed chromosome. The head of the former entire chromosome will have
fused, as must be supposed, with the 'fragment that associated with it.
Such a supposition will be simpler than the resorption of the head and the

1) It will be the simplest way to assume the same mode of origin for tha‘head‘éd :
- chromosomes described by Delaunay (1930) for wheat, as well as by me—in 16-chro-
mosome rye (Levitsky 1930). ' ‘ . ‘
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jormation of a kinetic counstriction in the place of connection of the for-
merly isolated chromatine elements. ‘

The plates of fig 13 and 14 were taken from the same radicle.
They differ considerably from the norm, as well as from one’ another.

Among the 15 chromosomes of fig. 13 a pair of normal bi-armed
chromosomes, evidently represented by a and b, is found with some
difficulty. They surprise one by their markedly unequal arms. In fig. 14
the corresponding type is represented by only one almost equal-armed
chromosome (a). . ' .

: New for V. sativa is here the chromosome c¢—long with a large,
uelongated-elliptical head — represented, evidently, in both plates.

In the plate of fig. 13 attention is drawn by 5 short chromosomes
instead of 2 normal ones, for which reason we find 15 chromosomes in
the plate—instead of 12. ,

The second plate (fig. 14) still more markedly departs from the
norm: part of the chromosomes is replaced by small fragments — with
neads and without them, while oné of the chromosomes (fo the right,
above) evidently undergoes a kind of vacuolic degeneration. -

n the plate of fig. 15 one element of 'the pair of small chromoso-
mes is missing, being replaced by a small fragment. \

Crepis capillaris.i .

Crepis capillaris show exclusively distinct karyotypical conditions, in
form of three pairs of chromosomes, each of which may be recognized
at once and differs sharply from the two others. These peculiarities make
the plant an extremely convenient’ subject for the study of different
transformations in the nuclear apparatus, as even with the sharpest chan-
ges in the chromosomes, the latter may be still recognized, and it may
be stated exactly what has happened toeach of them. .

The normal set of Crepis capillaris (lig. 16) consists, as well known,
of one pair of normal bi-armed, ,book shaped“ chromosomes 4, short
neaded ones C, and long ones with small heads and with satellites— 1D *).

In fig. 17 we see a large distal segment differentiating from chromo-
some A; chromosome D is much shortened, and chromosome C correspon-
dingly elongated — evidently at the expense of a portion of chromosome D
added to it. * | R

"In the above described case ,translocation® has taken place in re-
gard to the distal end of a chromosome of another type. In the fol-
Jowing case the translocated large fragment grows together with the pro-
ximalend of a ¢chromosome of the same. type. We have observed this
in'a triploid plant, a month after the seedling had been exposed to the

x-radiation.' Fig. 18 4 shows a normal triploid plate, while in 18 B (of -
the same radicle) we see that the typical hook-like chromosome Ais re- .

 presented but once. Instead of the "other two we have: 1) a small equal-

- armed chromosome whose arm length equals that of the short arm in
chromosome A (in the middle), and 2) an also equal-armed chromosome, .
but with very long arms equal in length to the long 'arm of the same

chromosome (above). Evidently a large portion of one of the c}}rorﬁosc}:‘, |

S In some individuals a satellite is found only in one chromosome, or may be .e_\rlgn“ B
-entirely missing. ‘ S . , ‘ L
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mes A has been teared away from its body and has grown together with
the short arm of the other chromosome of the same type —in the same
way as we have seen in Vicia sativa (fig. 12)." .

In fig. 19 one of the chromosomes A4 shows the rupture of the long
arm, not far from the constriction, analogous to the one which had evi-
dently preceded the just described translocation in the triploid. Instead
~ of the other chromosome of the same pair, we have two chromosomes.

exactly corresponding in size and arrangement to the arms of the typical
chromosome A4, but showing in the place of the former connection of
these arms quite distinct, sharply differentiated small heads —as in the
chromosome of the type D. All this looks, as if in the given case a dii-
ferentiation of the. arms and the restitution of the kinetic constriction,
had taken place, i. e. a sudden new formation of a ,reduced arm® in
form of a minute head. |

A separation of the arms of chromosomes A has evidently also ta-
~ken place in fig. 20 (to the left). A head, however, may be observed
only on the long arm. | |

An analogous change has been undergone by the headed chromo-
some C in fig. 21 (to the left). Its large head has separated from the body,
while at the inner end of the long arm wee see a new formed head. The
two chromosomes 4 have evidently joined by their short arms. From
the long arm of the right chromosome a hall has separated in form of
a large [ragment, from the left chromosome--a small fragment with a con-
striction in the middle.

An ,association" of chromosomes has evidently also taken place in
the plate represented in fig. 22 (to the left), all traces of a connection .
or of (;[he constrictions of the fused chromosomes having entirely disap-
peared. |

The plate in fig. 23 is characterized by the detachment of a small
fragment from chromosome C, The fragment is here also constricted,

~In the two following plates we see the translocation of a very cha-
-racteristic part of the chromosome, though insignificant in its dimensions,
namely the satellite. In fig. 24 —from chromosome D to C, and
- in fig. 25 —1to A. | - - \

In the first plate we have two fragments, instead of one of the chro-
mosomes A: one of these fragments is of larger size, about one half of
the long arm of the chromosome; the second fragment is equal ‘to the
short arm, wilh the suggestion of a constriction in the middle. In the
plate represented in fig. 25, besides the translocation of the satellites,
fragmentation has taken place, as well as some other not quite distinct
changes, in result of which the chromosomes C have become markedly
elongated, while their heads are shortened. |

A peculiar case is represented in fig. 26, where the normal set has
been joined by a small dump-bell shaped chrormosome with satellite —in
the presence of two other normal satellites on the chromosomes of tipe D.
The way in which such a real new formation has originated remain quite
unexplained. , ‘ ,

The first we state in the plate of fig. 27 is the loss of a conside-
rable portion of the arm in two chromosomes-—— A and . In chromo-
some C (below) a portion of the arm in one of the daughter hal-
ves 1s missing. ’ o :

In the plate represented in fig. 28 both chromosomes D have under-
gone fragmentation. Both detached fragments are present.
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The various deviating nuclear plates discussed above, were found in
the same radicles side by side with one another, and with normal plates.
In the material fixed 2 days after x-ray treatment, each deviating plate
appeated unique in its way, and exact repetitions, i. e. equal anomalous
plates have not been observed. During the two days elapsed after x-ray
treatment, the processes of division had, evidently, just begum, and with
all the intensity of the processes-of morphological transformations, the
latter had had no time to multiply in result of cell division. On the con-
trary, in a minutély investigated radicle of a triploid plant, fixed a month
‘after x-ray- treatment, the anomalous plates of different types repeated
themselves being distributed in definite sectors of the radicle. o

All plates of this radicle suitable for analysis have been investigated
by us and each of them has been marked by a sign corresponding to its
type—on the surface of a circle representing the cross section of the ra-
dic1e7—(-3-—)in the places where each given plate was situated (see fig.I on the

. 276). |
P In fig. 18 we have seen already ome of the abnormal types designa-
ted by us as the type L Its distinction from the normal type consists in
its—normally hook shaped—chromosomes 4, having been replaced by two
equal-armed ones—one small and one large. This may be explained by the
translocation of a considerable portion of the long arm of one of the
chromosomes A to the short arm of the other chromosome. \

The normal plates occupy the right sector of the radicle, the type I—
the left one. ' o ' o

Fig. 29 shows a plate representing the anomalous typé 1I, occupy-
ing the narrow front sector of the radicle. At {irst sight it recalls the just
discussed type I, by the presence of a large V-shaped chromosome not

peculiar to Crepis. The origin of this chromosome is here, however, a quite

different one. If among the normal chromosomes of the type I there were
lacking two A, here we miss one C, one D, and hali of the arm of A
(to the left). One of the arms of the V-shaped chromosome corresponds
‘n lenth to the chromosome D, the other correspond to the sum of C—-1]2
of the arm of A. Thus, the new chromosome is made up by tree chro-
mosomes, two having been incorporated entirely and one partly. A new
circumstance which must be noted, is the resorption of the Kkinetic
constriction in one of the two chromosomes having fused — C or D. )
Type 1 was represented by 12 plates; type 1I— by four. Three more
types (I, IV and V), directly and simply derivative from the normal type,
were represented by one plate each. They are given in fig. 30 —32. _
" In one of these plates (type IIL fig.-30) a considerable part of one
. of the chromosomes [J), has been lost, with its remainder, perhaps in
“form of a small fragment (to' the right). A . .
| In the second plate (type IV, fig. 31) chromosome A (to the right)
has suffered a similar loss—about half of the arm. In the third plate .
. (type V, fig. 32) a translocation from the chromosome A (below) to the
chromosome C (to the right) has. taken place. o
The most remarkabler is, however, that within the seciors of the
deviatind types I and I, there may be stated secondary changes of
these types in form of separate plates. We give here only some of them, .
the most marked and distinct ones. | - o
The further changes of the type II are shown in fig. 33. Here two
chromosories A have lost half of their longer arm, and correspondingly

o - there are 2 large fragments (above) in the plasma. Omne of them (the right

T
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hand one) may have been cut away by the rasor (it is found in the next
section), but the other (to the left) is obviously covered on both sides with
plasma, and must be regarded as a true fragment. The rest perfectly cor-
responds to the type IL : o _

The type I is joined by three of its modifications, two of which may
be found within the sector, occupied by the platee of this type-——-T
and (I'), the third (I") — in form of three plates —in the dermatogen near
sector 1. '

The modification I' is represented in fig. 34. It-consists in the loss
of one arm by the small bi-armed chromosome left over from A. The
remainder appears as a small wedge-shaped body. The rest perfectly cor- -
responds to the type I. '

Fig. 35 shows the further modification of the same type I. Besides
the loss of one arm by the short chromosome (to the leit), here has taken
place a disjunction of the arms of the V-shaped chromosome (o the
right) characteristic of type I. The two last plates are near to one another,
and the second of them is perhaps a still further modification of the
secondary modification of 1. | " -

The last secondary deviation from the type I, represented by three
plates in the dermatogen near sector I (fig. 36), refers to the small V-gha-
ped chromdsome lefi from A, and consists in the marked shrortening of
one of its arms (in the middle), and its turning into a head.

The small number of chromosomes in Crepis capillaris, and their
clear distinctions from one another, enable us to recognize each of them
even in the presence of sharp changes of the karyotype, and allow to
trace the whole history of these changes. Its successive stages may be
represented in form of a “tree“ (see fig. 37). - S _

For the purpose of greater accuracy soine of the more marked cases
~ of translocations, were investigated by way of measuring the corresponding

chromosomes. The measuring carried out by E. M. Shepeleva, accor-
~ ding to the *“projection® method elaborated by us (Lewitsky 1931),
embraced four plates. In the first of them (fig. 17) —the simplest one

~ .should think — the chromosomes which had to be measured (Dy; and C))

~ represent considerable difficulties by the character of their progress. It is
. evidently for this reason that the results obtained are less satisfactory. In
the other three, more favourable cases, the measuring not only confirms the
restilts of direct observation, but discloses some new and interesting data. -

Fig. 17.
Di=62 p  D=23 p Deficit —3.9 p
C =3.55 €, = 6.85 Surplus == 3.3 p..

Thu 0.6 p are missing. They have been either lost by the cell or,
~and this is more probable, must be referred to the diminution of the
leng_th of chromosome C, showing, in vertical projection a most uncon-
venient for measuring, smooth curve, two segments of which have to
be replaced by straight lines. | o : S

Fig. 18.

A=57418p Ay — =144 1.8p Deficit =43 p
Az (+ a3) = 5.7 -+ 6.2 p. o : Surplusz= 4.4 p



Practically — perfect coincidence.

Fig. 30.

— 0. 1.6 p . | o :
ﬁ; — 225:11: 1.6 i),, } mean = 5.8 - 1.6 p. Ay — a3 =364 1.6 Daflc1t-..=2.2 o
% = ‘3'2 :t 8‘% ijﬁ C; —missing Deficit —= 3.4 - 0.8 = 4.2 p.

P60 4+ 0.2 v Y) Deficit — 6.4 p
D; (- C -+ a)y=59 4 6.1 p- | Sqrplus =8.1 p
Figures very proximate. '
Fig. 33.

Here the original observation has led us to the conclusion as to
the translocation from A, to Cs. Measuring has revealed a more complex
and interesting character of fransformation. Namely — the addition to C;
has proved obviously greater than the loss of A,. The missing part of the
loss was discovered in the chromosome A, which proved to be, just by
the corresponding segment, shorter than the third homologon—A4,, whose
dimensions were the usual ones shown by the same chromosome in the
other plates. Thus, similarly to the just discussed case, portions of two
chrfomosomes: A, and A,, were translocated to C..

The numerical data are as follows:

A =534 16 p ,=425416 p  Deficit =1.05

_ Ay ==32 + 1.6 p _' + Deficit =21 p
Cy =38.0-4+09 p Cy=16.054 1.6 p. Deficit-—3.15 p

. Surplus= 3.05 ¢

Almost perfect coincidence.

DISCUSSION.

. The above exposed results of our investigation, show in the first.
place that the transformation of the somatic chromosomes under the
influence: of x-rays, establisched by genetists for Drosophila, is a pheno-
menon of general character, which has proved true also for another
domain of the organic world—the higher plantsi In investigating the radic-
les exposed to the influence of x-rays, the cytologist, having lived up to
now in an atmosphere of strictly and firmly established intra-nuclear rela-

tions, is confronted by an unfamiliar and confusing picture of queer, .

really kaleidoscopical transformations of the “material bearers of heredity®—
which are the chromosomes-—having lost their usual stability and beco-" -
.~ ming a plaything of physic-chemical casualties which arise in the cell under =
“the influence of x-ray treatment. AR - e

~ Changes up to now referred to long evolutionary periods, whole ',
systems of successive transformations of the nuclear apparatus, branching
like a phylogenetic tree, may. be established during the life of one radicle. .
Such is a really shocking impression of the above described pictures for
an average cytologist. - — S o

- 1) Arrangement horizontal. Head and satellite, in view of their insignificant volume,
« ha'\re been left out of consideration. o S C
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Before discussing their meaning in a more detailed way, we shal]
give a general survey of their pure matter of facts. -

The simplest and the initial for all other modifications of the chromo-
. somes, arising under the influence of x-ray, is their fragmentation, i.e. the
disconnection and detachment of separate portions oftheir substance, This
is a most common and marked phenomenon in plants freated with x-rays—
evidently directly induced by physic-chemical changes under the influence
of irradiation. The supposition that the rupture of a chromosome may be
effected by the previous growing together with another chromosome
(Painter and Muller 1929, p. 287) is not substantiated by facts in our
material. Very numerous and distinct cases of fragmentation are attended
neither by growing together of chromosomes, nor by translocation of their
portions (fig. 8, 9, 19, 20, 23, 24).

The rupture of a chromosome mostly takes place beyond the kinetic
constriction. However, if probability of rupture were the same for any
diameter of the chromosome (constriction  inclusive), then it would be
infenitesimal for the realization of this rupture exactly in the place of the
constriction. Still, for instance in Crepis, we have 4 indubitable cases of
the detachment of arms (fig. 19, 20, 21), out of 20 cases of the dissocia-
tion of arm portions. Evidently the constriction gives way more readily
than the other places of the chromosome. The same perhaps is true of
the achromatic areas (fig. 2, 3).

. A rupture of the arm may happen in any place of ifs extension. If
it takes place near the constriction, then the normal bi-armed chromosome
becomes a headed one (fig. 1, 2, 3, 6 b, ¢, g). '

The realization of the rupture of a given chromosome in a given
place of if, is determined not by any general conditions within
the cell but by accidental local combinations of condi-
tions near the corresponding place of the chromosome. This is proved
by the fact that the changes affect almost always (with the exception of
fig. 1) only one of the allelomorphous chromosomes, sometimes even only
one of the daughter halves (fig. 27) — in any case identical to the other.

- The parts having separated from the chromosome lie not infrequently
in immediate vicinity of one another (fig. 6a, b, ¢, g, 19, 20, 21, 23),
pointing out.that the rupture of the chromosome has taken place quite
recently, i. e. during the given spatial position of the chromosome. |

If the parts having separated from the chromosome are smaller in
their dimensions than the diameter, they mostly assume a roundish nucleo- -
lus-like shape (fig. 2, 8, 15); the same applies sometimes also to larger
fragments (fig. 2, 3, 4).

Fragments deprived of a kinetic constriction are, evidently, not-
transmitted to the subsequent cell gemerations, and are thus excluded .
from the set. This is indicated by the not infrequent missing of chromo-

some portions, without the presence of corresponding fragments or the

elongation of any other chromosomes in the plate (fig. 1, 3, 27, 31, 32,
35, 36), as well as by the absence of such undifferentiated ,fragments in
the repeated anomalous plates observed a month after irradiation. On the
other hand, some pictures should be noted, pointing to the possibility .
of the new formation of kinetic constrictions in detached chromosome
arm, as well as in fragments of arms. If the heads in one of the deta-
ched arms of chromosome 4 (fig. 20) and chromosome C (flig. 21) may
be explained as the remaining parts of the smaller arm, then the preserce
of such heads in both detached arms (chromosome A4, fig 19) testifies

!i .
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of their new-formation. In some fragments there is the suggestion of a constri-
ction in the middle of .their extension (fig. 21, 23, 24). In one case we
pave simply to deal with a new small chromosome with constriction and
satellite (fig. 29). The question, however, how far all these constrictions
are really functionally kinetic ones, has, not yet been finally settled.

The real capability of subsisting in the subsequent cell generations,
is acquired by the separated fragments by way of their associating with
other chromosomes possesing kinetic constrictions. This ~may be clearly
seen on the repeated anomalies of the set with such <“translocations®
discussed above, in reference to a triploid radicle of Crepis. |

If fragmentation, especially if combined with entire loss of the deta-
ched fragment, shows itself in the shortening of some chromosomes,
the ,translocation* may be recognized by their more ot less marked elonga-
tion. Such an abnormal elongation of the chromosomes we find in Secale
(fig. 5, 7). However, a clear concept as to which chromosome, . in what
degree and at the expense of which other chromosome has received an
addition, may be obtained only on objects with a marked individuality -
of chromosomes, where each of them may be recognized even in case of
its modification. | o

Our first such case was in Vicia sativa. It is true that here the four
.pair of headed chromosomes cannot be ‘distinguished from one another,
but when one of these chromosomes detaches a small portion with a head,
while the remainder associated with another headed chromosome, forming
a large V-shaped one (fig. 12), then all circumstances of such a ,translo-
cation“ are perfectly clear. -

In Crepis it is possible fo establish every time with certainty, from
which chromosome and to whichi point of another chromosome transloca-
tion has taken place. We lave observed the following cases: 1) From the
long arm of D te the long arm of C (fig. 17); 2) from the long arm of A4
to the long arm of C (fig. 33); 3) from the long arm ot A to the short
arm of A (fig. 18 Db); 4) translocation of satellites with a thread: a) from -
the head of D to the head of C (fig. 24) and b) from the head of D to
the short arm of A (fig. 28). .

We have observed a still more complex transformation—the “asso-
ciation® of chromosomes: 1) of two equivalent chromosomes—A4 (fig. 21)
and of two different chromosomes—D and C (fig. 29). In the first case
traces of the kinetic constrictions of the united, chromosomes may still be
found, in the second case they have entirely disappeared. |

In the latter case the two associated entire chromosomes (D and C)
have been joined by a large fragment of a third chromosome — A. A type
of transformation analogous in complexity to the preceding one, is the
translocation of fragments from two chromosomes to a third (Cs-}+ as~+aa—
fig. 32). ‘ \ . o

A position quite apart is occupied by the formation of a small .new
chromosome showing such a characteristic and ,authentic® peculiarity as .
a typical satellite on a thread (fig. 26). . o

What is the action mechanism of the x-rays upon the chromosomes?
There seems to be a sharp difference in this respect between the gene
“and chromosome changes. The first are caused by an immediate action of the.
x-rays on individual genes (Muller 1930, Timofeeff Resovsky 1930),
for the second a marked “postaction® is characteristic — in  form of some
durable chemical change of the plasm or the chroinosomes themselves.

 The single and ,secondary* ,c;hromosome.transformations described by us
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in a radicle, fixed a month after treatment, are especially demonstrative
in this respect. ' o

‘An essential property of the transformations of the karyotype, arising
under the influence of x-ray, is their capability for being transmitted to
the subsequent cell generations. Deprived of a portion of their arm, or
having received an addifion to it, or even having united with other ones
into one new chromosome—all such chromosomes, new for the species,
continue to split normally in the process of mitosis and to betransmitted
from cell to cell. Having found their way into sexual cells, or having
originating in them, they must give rise to individuals, and afterwards
to races, with new karyotypes sharply differing from the parental one—as
has been proved already for Drosophila and some higher, plants, The
further destiny of such individuals will be determined solely by their
vitality and their capability to stand their ground under natural conditions,
in the struggle for life.

We have mentioned already, that changes in the karyotype perfectly
analogous to the just described ones—fragmentation, deletion, transloca-
tion — have been observed by us in different plants under natural condi-
tions, so that the actual possibility of such sudden transformations in the
process of evolution must be taken into account. In analising karyo-systema-
tical data, in comparing idiograms of akin species, in drawing up phylo-
genetic schemes-on this basis, we must bear in mind the possibility of
such perturbations of the nuclear apparatus. These perturbations, interming-
ling with the slow and gradual changes which were up to now the gene-
rally accepted type, considerably complicate the unraveling of the phylo-
genetical lines and processes. Short chromosomes or their arms may be
the result of slow reduction, as well as sudden fragmentation of the chro-
mosomes, or loss of their parts; headed chromosomes may have arisen
from V-shaped ones, by way of reduction of one of the arms, as well as
from their detached arms having formed new kinetic constrictions and
heads; V-shaped chromosomes may represent the initial primary type and
evolve towards headed ones, or, on, the contrary, headed chromosomes,
associating ‘with one another, may produce a V-shaped chromosome of
secondary origin, and so on. :
| In a series of cases the interpretation of the karyological data on the
basis of such sudden transformation, has been given by different investi-
gators. Thus in the family Liliaceae, along with the majority of species
‘characterized by a small number (8, 16, 12, 16, 24) of large V-shaped
chromosomes, there occur separate types, as Funkia, Jucea, showing a few
long, headed chromosomes and a great number of small and very small,
mostly dumb-bell shaped chromosomes. Strassb urger long ago emitted

the supposition as to the origin of the last kind of chromosomnies, by way

of fragmentation. M. Nawaschin, during a mass investigation of Crepis, -
. detected in one individual a small additional chromosome with a satellite
(very like our chromosome in fig. 26), while one of the chromosomes /D
was deprived of a satellite and proved somewhat shorter 1). The author
interpretes this anomaly as the separation of the proximal end of the
chromosome D and the formation of a new head to it (M. Nawa-
schin 1926). | ; ‘

Darlington (1929) has detected in Tradescantia virginiana, four
forms with different (2, 3, 4, 5) numbers of additional fragments, constant

i

! Unfortunately no measurings are given.
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tor each form. In one of the individuals investigated by him, separate
parts of the plant were characterized by different numbers (4, 5, 6),
a fact explained by the author by “somatic loss or gain®, in result of
irregular division of such fragments. Analogous fragments were found in
one variety of Fritillaria imperialis. All these small elements show distinct
constrictions, mostly terminal, sometimes median ones, having formed
anew, according to the author, and serving for the attachment of the
spindle threads. The author resorts to the same conceptions for explaining
the differences in the idiograms of the species of Fritillaria., Some of them
(F. imperialis, Meleagris, latifolia), show two pairs of V-shaped and
i0 headed chromosomes, other species (F. ruthenica) have 5 pairs of
V-shaped and 4 headed chromosomes. The author supposes that the first
karyotype has originated from the second by way of fragmentation of the
three pairs of V-shaped chromosomes into their arms, and the transfor- .
mation of the latter into headed chromosomes, owing to the formation
of subterminal constrictions. Thus, the head of the chromosome, usually
interpreted as reduced arm, i. e having arisen from a longer ome
by way of its shortening, is here interpreted as the resuit of sudden new
formation. ‘

Analogically, Sweschnikowa (1928) describes a race of Vicia
cracca in which a pair of large normal bi-armed chromosomes lhias been
replaced by two pairs of smaller ones: one pair of normal bi-armed
chromosomes, the other of headed ones. The author interprets this irans-
formation in the way, ,dass gewisse Bedingungen das Entstehen des
Chromatins in einer anderen Form veranlassten® (page 1416). |

"It must be said that such a “form building faculty® attributed to
the chromosomes or the “chromatin®, so much disagrees with the existing
notions as to the essence of the morphological differentiation of the
chromosomes, that one had better wait until more demonstrative arguments
are available. Only a positively stated, or artificially induced (within the
limits of an individual or pure line) new formation of kinetic constrictions
- aple to function normally, may be quite convincing. These conditions
have not been fulfilled up to now, either in general, or in particular, in
regard to our ,data mentioned above (fig. 19, 21, 23, 24). There is no
doubt, however, that the nearest future will enable-us to solve this ques-
tion, essential for the comprehension of the nature of chromosomes. .

Karyo-systematical data interpreted as “association® or union of
non - homologous chromosomes, are pretty numerous, and some of them
are rather convincing. The first place belongs here to the karyotypical .
features in different orthoptetan insects, studied in detail by Mc. Clung (1917)
and ‘his school (Woolsey 1915, Robertson 1916). Here, as a rule,
_the deviations from the number typical of the family, towards its diminu-
tion, are attended by the appearance of a twice reduced number of V-sha- -
ped chromosomes, instead of the rod-shaped (headed) ones typical of the
family. Such deviations have been recorded for separate genera and
species, even for individuals within a species. -

- A phenomenon of the same order we see in two species of Droso-
vhila (D, obscura and Willistoni), possesing V-shaped x-chromosomes. in
 opposition to the  twice shorter and “rod-shaped“ (in reality unequally

armed) !) x-chromosomes of D. melanogaster. Here the supposition as to

. 1y Bridges 1927.
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the addition of a pair of autosomes to the x-chromosomes, has been
confirmed by a genetical analysis (Lancefield and Metz 1922).

In some other animal groups an analogous interpretation of the
karyo-systematical relations is also rather probable (Nematodes— W al-
ton 1924, Drosophilinae—Metz and Moses 1923) 1).

The hypothesis of ,translocation“ up to now has found no place
in interpretation of the morphological differences in the karyotypes of
natural groups ?). So far, it is postulated only as the so called “segmen-
tal interchange* between non allelomorphous chromosomes, in order to
explain the different anomalous groupings of the chromosomes in the
reduction division (Belling 1927, Darlington 1929). |

It is possible that translocations and deletions are the cause of the
sometimes observed sharp differences between the corresponding compo-
nents of a pair of chromosomes, as has been stated in a series of animals
"(Carothers, ets. mentioned by Wilson, 1925, p. 731), and by us in
some plants (Lewitsky 1931 a). |

The attempt to explain the secondary constrictions as the
places where the translocations have grown together (Darlington 19529,
pag. 264), must be rejected, as, according to our experimental material
(fig. 17, 18B, 30, 33), no traces of growing together of joined parts have
been observed. ' , -

In connection with the above described sudden transformations of
the chromosomes there arises a rather important question as to the ways

and modes of realization of one of the most widespread processes of .

karyo-morphological evolution, the “phylogenetical shortening* (De-
launay 1926) or the ,reduction“ of the chromosomes. Is it as supposed
by Delaunay (l. c., pag. 349), a very slowly advancing process, or
can simple breaking off and loss of portions. of the chromosome
through fragmentation take place also in the given case. With a sul-
ficiently great number of species even purely accidental differently
localized ruptures may ultimately lead to the impression of an “uninter-
rupted series of successive shortenings“ of a definite chromosome. A more
important circumstance revealed by us in the given case, is the transmis-
sion of a certain condition favouring a reduction, to the neighbouring
areas and even to the other arm of the chromosome (Lewitsky 1931a).
~The same correlation of the separate chromosome parts in the process of
its peduction, may be clearly seen in the main object of Delaunay—
Muscari. Especially illustrative is the comparison of two sets in fig. 15
(1. c.) showing that the reduction of the separate chromosome types extends
in the same degree to all morphologically differentiated parts of the

chromosomes (1. c¢. p. 363). The simple breaking off chromosome frag-

-ments, being of a quite unregulated character, so to speak “casualties,
- could by no means result in such an correlation as observed in the process
~of shortening of the separate parts of the chromosome. There, evidently,
we have to deal with a deeper process of an organic character, finding
‘expression in the sucessive progressing along a chromosome of an internal
change of the chromosome substance. - |

This does not exclude the possibility of a phylogenetical shortening
of chromosomes through simple breaking off of fragments of their body.

" 1) For more detailed data see Reuter 1930. \ ' o _
_9) Attempts on these lines have been made by us in regard to Vicia Faba and
Crepis pulchra (Lewitsky 1931). - : - - -
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Hereto belong perhaps the cases where among the but slightly modified
V-shaped chromosomes, one chromosome stands out sharply, showing but
an insignificant remainder of one of its arms, in form of a head, as it is
the case in the genera Nigella, Cimicifuga, Actaea (Lewitsky 1931 a).
| From the above stated it follows; that through the addition of the
here described new transformations of a sudden character, to the diversity
of changes in the karyotype, having already before drawn the aftention
of investigators—the problem of evolution becomes still more complicated
and ‘multiform. C

.



