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1549 Leucxerte

Ouw tie Cocermetoccae enter tre froz's egg in

1649 sartn-re

weruéelit; cunfiri.ed in « lervze nuncer of

plents.

L&ol Biccrorf.

rogetrer witr Allen Vhompecn preved that

Fertilizsticn is éccemolished by the seetuele

entrance of ti.e Sper: etcz0a into tro ett.

LESL Hormeicter.

~epleced tre cla aistineticn of siterneticn

Of feneretion Essoad ugeon tre reti.cds oF roproducticn.

oshncwed the existence of two life cycles. DVistin-e

guished between e spore beering gererevicn end en-

Cther vicn c.1ibits sexuel reproducticne

L653 Dzierone

venonstreted thet in the hence; bee the males

&Giwea;s c.ne from ihe uninpreviscted ez-s, wiile wine

femelos, yuesns end workers cctme Tron. the inpreg-

nated ess.

1854 Vhurete

oo C0 cbescrited the sexuel ect in “ucus.e \

Step in the xnowledvte of fertilizéticn.
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1601

l&ol

Law o2

it.inof tie err end be cissclivea

Vircei.CWve (eo,

4- \- 37 +1 ’ TWIN Te

blL.28 UbliatvVver.weainteivieod

oupporteu by ti.e worn of

Moais

bescrited t:2 cexuéel ect in

Ges QiOGUL «

Vartebrete e22 proved te be

tOlreuter.

Dowmia tiie cnueréeecters of both

LOLlliker.

Gave the nee "ceytopl:sm”™ to

ground substze:nce as Opposed to tne

1803 luax Schulze.e

astabrLis: ed tre

Giity of cell

Cti.ers

vsretic ccptisuit: cl cells in

Welrnteined

a
cellulsa e celiuls’.

tn2 Conjurceteeed ae

in tne

the protceplssnic

Pranules.

fect thut protoplasm is tne
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Vitel wrinciple of aninael on

myee 4.7% ie os ” . ~ any oN de e war ~

alte u vr.a orotoplesr. of the botenists Era sia

Sarco e@ OF tie €nines. Jesiolovtists 18 the Scale

L&05 uregory ienudel.

asteblicnod tia two so-celled Lews of . enael,

V1iZ3

une Lew cf dtuinence, end
Tre splittins cl the hybrid rece.

L&D nOLLiker.

f
o
e

f
uApplied the nene "cell sap" to the nore liqu

arcund subeteice of tre nucleus.

L605 Senweigzer-veldel
La Velette ste veorge.

eroved Sinultaneously ti.st tre sperratozoae

is & ccornplets cell, cconsistins of € nucleus end

cytoplésm, and hence cl the stro merphciotical

“Nature Esc tre CvUme

L806 haeckele

wxpressed the view thet "Yhe internél nucieus

provides Lor the trensmiscion of nereditary crar-

eeters".

L&o7 Eilcebr: ndt.

Cbhserved that in crossing maize tiet the

en.oryo wiS hyorid, éia tre ti.e@ endosperm showed

craracters prover to each of the parents.
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L&u0b Celaiicwshye

bictinguisied two sitfersnt «zinus cf iLife

cycle ena e,yolied the néves "brotopuyt" cnd “"sntiph;t"
4

to the tO pLesSce i.e@.es replecead Lléeter by saretoph;te
~

id svorovryte.
~~

L575 sutschlie

Gvserved in tie es7 of @ nevaetcde tre &->roechC
i

snd contact of two structures, .:.icn we r.0W KnOW

to be tie gerin nucleie

1675 anton ochneider.

eublisned werks thet eave us a better iusisht

into the process of cell divisicne axpleined the

diff-rence in ecnsistency in tie reticuler hycothescis

of cell protoplesm, end Suszcasted @ bir.ainz szeney

for tre different ninds or protople<cn. recognized.

15735  =WwScCminge

Gave tne first sececunt o- tne ansetcuical

development ci the stamen.

L&74 Auerbache

vescrited the éspeerence of two nuclei 4t

the opoosite ends cr the elonz:ted ess of Rhabdites.

1875 otresbur7er.

Called tne tiickening of the Spidle or fibres

from which the pertiticn wall srices during the





Givisitn of vslzent cells, the "cell plute".
+ 9 LY

L&7o SLlemninge

foe minute body detected et the spindle

poles, ena found to be én insepéreble ccnpenion of

tre eningel cells he cslled tite "“centrosone".

1875 Gsker Lertwige

Observed end described correctly for the

first tine the process of fortilizetion.

Later. Reeched the coneluscicn thet ferti-

lizstion ccnsists in the union of the male end

feneale pronuclei.

1875 wduocerd van Senedene

Observed in the ravbits egg the fusicn of

two nuclei before cleavége.

1675 Sir srancis valtone

eublished nis lew cf Ancestrel Feredity.

1876 Hol.

Observed the deteils of penetrs:icn of

the Spernato:o0a with a cleasrvess thet Las never

been surpassed for these forums.

Gave the first correct uccount of the matu-

ration divisions, end crigin of the egg nucleus.

Gave specisl attention to the fertilizaticn

merbrane end founded tre classic theory thet it was
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Gri eada@ntaticn to prevent polysperny.

@w&S the first one to edevuctely present the

harn.ful effects of polyspermye

1877 Wletming.e

Discovered and nared the chrometin bodies in

the nucleus now known és "chronmoscr.es"™.

LE77 Sol.

Cbhserved ond described the occurence or the

ar.phiastere

1878 Ce hertwig.

First cbserved the epprcoacn end union of the

egz snd Soernm nuclei.
_

1676 FYlenminz.

phowed tre existence of e& centroscie in ani-

mals, end in additicn outlined the wnole sche.e of

wWitosis es we now know ite

1878 Kleine

Discovered the presence of a nucleer membrane

Sseperating it trem the reet of the celle

1879 Flemming e

Gave the neme “chrometin" to the deeply

Staining substance of the nucletr net work, end of

the chror.oson.es ecneistineg or nucleine
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Ubserved in the Bpirogyra tie fusion of the

eggs end Sperm nuclei.

1879 Plemuminge

Discovered thet the chrcnmoscnes arreize

thenselves in tne eyustcrial plete of the Spindle,

and euacn plits longitucinelly in twoe whis was

ccenfirnea by tetzins in 1681.

L&EEU

Ubserved treat "The chronetin net work is con-

vertea intc a thresd weich wretler continuous or

discentinucus egolits tnroughout its entire ienztn

into two exactly equivalent ralves.

L661 Focke.e

Gave the neue "xenia" to the pshenomenon dis-

covered Ly Eildebrarndt in 1807.

1882 Strasburver.

Gave the nere "cytoplasm" to the substance

of tie cell as Osposed tc tret of the nucleus.

LEGe Slenming.

SB)plied the name "Gdispirnmen"” to that stare

Of witosis in weich each daushter nucleus Los 2Ziven

rise to a soirete.



es)

¥6S also tbie to extend Virchow's avnorisr

to the nucleus éisc, "omnis nucleus e nucleo".

lace obsorvaticons con cvecies wics2 chro.oso.es

ay

Size enaa
)SiON CveciTic una cCenstent aitiverencec ii

Sigpee #UYLiScuea uci. eviagerca Lcr tie lncecependent

existenee of tiesce todies.e

156<z clitzner.

ou0dwed tict the Spiitvinz cf the cnromeoscmes

in tie eyusetoriel plete wes culy tre rear, ,e:rence

Of «© Sxlit in the ¢spirene tireed, snd wes due to a

esacr of the two chromatin
™

corresponuin?g divisicn of

Prerules.

LEES RCUXKe

rointed out that the daugrter nuclei receive

precisely equivelent porticns of chronetin from the

motier nucleus.

1883 Se ven Penedene

First described & process of nitosis end

avvlied the term "recuction - divisions” to it.

1584 otresburzer.

lLanmed the four »eriods in mitosis, viz;

le rrophese; cg. Letecnéese; oO. anéplese;

4. Telopnese.
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L685 neble

Concluded tiet the chrcr.osci.cs do net Lose

tleir identity 6t the tine cl their aivisicn, rut

oercist in tha chronsetic retienulum or the nucleus.
~

L557 Slenminze

" }. oa ~A oan — _. 2 , aos
6S the Lirst to rere cnd deserile tre first

-¢ _ 2 aya st fry A ee et pei. wy otA + 4- *..Stere of Leturatiicn adivisicic, end céisrca it tne

"heterotyvic division" beceuss of tic reduction in

Tie wwab:r of tre ChrcL.osczr.esSe

L&&7 oecnwertzae

ywnOwced tie existence cL linin tnhreedse in the

restin? nucleus.

L567 Eugo ve Vries.

os

Discovered mutéeticns in the xcvenuin2g Lriurose.

1667 te vin Beneden.

Mound in the fertilized cvun ond blastcneres

of asceris Megelocepuals, et the poies of the nuclear

Soindle, definite Spheres eéech vith a@ dense certer,

“Which he ecrsidered és wverienent cell orgéens in

a 7.

connecticn with tre nucleus, end eallea tictke fpnere C
a

"attractii:n Son-res".

1687 Theodor boveri.e

Cbserved tret tne attrecticn svhere we. oceu-

pled by & minute bcay. Ee called tris dere central





Lb

boay tie "certrosone”. Uoveri vid ven benevwen ve-

verded tie eantres¢e.2 e8 nit eniy initictis.7% the

Givisicn of tie ceil dLuy, bur teet oF the Ghre.ctin

GLO

tT?

Vypothese”™ wes ut forthC
y
,che "Individuelitets

by soveri in '€7 ss : result of C. Habl's observa-

tion on tne epithelisl ceil cf tne stlanuanacer in

"65-2. «wlS liter supported by Severtel prominent in-

vestizators.

1567 CSker lLortwig.e

Initiated the incdern ,oriod in ti.e puysiclogy

or fertilizeticn, involving two cc:.sigereticns, viz;

the direct exyerinental énalysis or the trerti-

lization process itself, end

the etterpt to initiate the ection of the

Sperneic oa by cinenicsl ena onvyesicéel e7encics, or,

in trieZ, the studies cn artificial pertienoesi:esis.

L&88 theosor 3ovori.e

Ghe fornaticn of the reticulum in the telo-

preeses end its tehavior in tne proOphaurcs Leea to
| .

tie ide:itifticetlon of the so-cailed "unit reticulée"

aerived fren. tie single chronoscmsas.

L&&B J&ldever.

sGVe tue uche "ehromoso.as™” to the deeply

vadstaining bodies cf tie contrecteu soiree.
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LE8Y Fuse be Vries.

xsubdlisred is treory of Intercelluier

rancenesis.e

Loyd Ee Lenkiise

viscoverea & adeecly stainins boay in the

growth seriod of the prilery ss ermetocyte of

iyrrocoris, end its unequal distributicn in the

seccrna Givision, shere by cne Soerrnitozsce receive

cne lore chronetin elenent then the other, -nd vere

therefore dinorpliic in respect to the nuiber of

CLYOM.oScr.eSe

L891 “lemming.

First fcund ettraction epheres end centroscmes

in tne restinz eterzes of leucocytes, end in the epi-

thelial cells of the lunss of the Sel&!.ander.

LESL sulgnerde

round ettraction Spheres «nd centroscmes in

the resting sterze end mitosis, in reproductive veze-

tetive cells.

L69e Heackere

&ppliea tie ter: "bivelent™ to tne chromsztin

rods represertiug two crrenosomes joined end to end.

LEYE Butschli-.

Was the first to emphssize the fact thet proto-



a4

plese. Is & cCOnp,plex structure. 2t tv: 5 tine suteckli

edvenced :is "Soe. Vheor,".

Lobve OG. hertwige

Considered thet tie nucleus is tinue beerer of

(icreuity] inheritence neteriel.

the equivelence cv the inneritence Leterial

in tale enu feielee

The equel distribution of the inheritence

méteriél tc éll the cells cof tne orgenism.

she preventicn of the Stusraticn of the in-

heritance reteriél, &° its reaucticn tolfore Ferti-

Lizaticn.

the isotropny cof tne prcetopiss..

Lb&GeE oar73rte

ohowed thet Lhitosis after reduction is eyual

to oraingry witcsis.

LE9e2 a“. Lermenne

the discovery of tre centrél Spinale first

cleérly siicowed thet two .inds of fibres must te

recognized in tre witotic rizure.

LEUS Ae WeilSianne

Published his "Sernples:. Theory".
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Arnounced the discover: c* reduction-divisions
e?

in plents.

wvtresbureeree
xLS

croved thet the centroso.e key et tine and

in Svine Species be Surrounded by & Spicricel mess

rEncwn ec the centroscshere.

1694

placed the élternaticn cf esanersticns on a

chro:.ogerne besis, ty ennouncins the generalizsticn

tie neorr.elC Ct | r
e
ythéet tre reduced cell cciitéins

nun.ber of chromescies, ie ee tie Zanetoprytie

Seneretione

L599 L.ooree

>

unéet phese cl the nucleus gust preceedin’ the

re “synapsis".O3heterotype mitosis was ziven the fr

LEY7 Euie.

the direct growth of tre curonetin knots

W: iGh ere present in the restins nuclei into tne

cnromosciies wes first cbserved by Euie in 'Y7.

1896 Lontgornerye

(
1wes tne first to detect tret the accessory

chromosome is bivalent.

L8B9E Vewesciine

viscovered the wrenoncnon or icuble Lertili-
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Zevicn in Liiliwt.

LEYE Jesele

V4 ~ * 7 ‘ “TN € =. 4." ~N ¢ ~ os ~ + iN 4 - A = 7 NNbiscoverea part.ienur7encsis in pilents.

LEYS Cevlmicr.e

CC
; [Contirmed tie dimeriis. in elernetozca dai

> a] -| y. r a roy ae * fcovered ty Nerxinz in "Cl.

f “~N s aeLESY ouisnerd.

> 7“ ‘ 7-3 a , * A+ +7 NO S a-aad wr ?

gresortea COVL2E8::0C% ~eL ~1.9 contanulity OL

Chrewoscc.es in treir presence throw lnterkinceis.

LQuu Juel.

srovea cciclusively tre veneréetien of the

Lilerce pore wucilele

LOGVUYU suyeLre

she paivrins of chroncsonmes discovered.

LOYGL. sULziaerde

YouLtle Lortilizetion in corn observede

19VU2 Cannone

~@letion of péirin: cf chronmceci.es to

wendelisn expleined.
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Lents in tue Tor. of persliel tirresdés era: Arion, 65;

Berghs, O43 Céerulirl, Ov; csrerzorie U4-u73 wiyséhe, ub;

Overton, US; s. Senberg, Yoru; Yeuno0uci.id, Ul. cver-

teu brines fcerwéerd evidence Supportis.? views it tore

Werd by nin in connecticn with otresturser, allen end.

hiyeke wean the occurrence Of & Lliterel yvairinz in the

proprese cL tne teoterotypic division wes eavocatede

Telos, ueo8ise

"The clternetive interprets ti.n prcoviaecs tie

Sere Divel result, but involves ¢ different rnetiod of

pairing. It is a chérecteristic feeture of tha hetero-

.erges fron thee
n
etype Jivisici, thst tne Suireme, es ite

ecntracted conaiticn kno.m ss syngevsis is thrown into

é series of loops. According tec the interoretaticn
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We ev Lov Ciieireri 7, ibe peiriusr of tae ChroLcsones

Otrer ov the Linis of tiese loops. Thus eeci: pair of

chronosco.es if et LTirst ae "U" echaped structuce, the

two circrh.o: cress beins gcineu end to end, tie oscint of

Jumeticn ferniys tna -Eent corticn of the U.

flie perallel linbs oY the U cci.e closer end

Ci
2clos2r tcveti.er, end Sconer or luter é€ tréensverse

plece at the aizle, tre peired chrono-fission tunes

ror the senereticn wreichc
o
) 4 WD o
v

<j C
0
b O
y
;

O
MSones now lyin

texes plece in the retanrese cf the koterotyoie di-

vicicen. This metic of ettainine the vaired erranze-

Lent,-~y the Loovins of the tiresd end the subseyient

Guproxl:..ticn OF tre Loos tovwerds c.e eirotuereinvelves
a

-

ai: "ena tc end peir net" of the chronosu.es. since tne

looss sre fernereliy continuous with cue cnucther Et

tnelr inner end: it icllows thet the cLro.ostc. es ere

errenzged in & circle linesr eeries.

altizoueh cirect proof is necescecrily Lleciine,

the evicence is ver; stroene in favor of the ccrrect-

nes. of tre hypothesis tiet the tyvc chrchovcnoes wien

are united in eech pélir tre ressectively of maternal

refcore, fcliows thet tne©and veternal orivin. It, t:

Looped tnreed, es it erverses fren. tie contracted state,

chremosomes ot materrnel end veternel orisin nust be

arrenzed elterrnetely in € sinzle linetr series."

Gresory (lou)
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anes? stvvoectins the view tret the solit Vvoiekh

CcccurcS et the tine cl Synépsis is u true slit, end

ls net preceeacd ty & péirins cr perellel trreede,

but tie threea is el yle Yerun tre teginrnines. Yarkmer

we lkcore Ud-U0, in Lilliunt, Usnrande cnd Csilotun;

Perkner « shove, vb, Tredese ntis; scnaerfrer, Oo;

wOttier, v6-07, Lillium, Pedophyllu, « Vredescertis.

These studies cf echromoscre reductitn in aiffer-

ent vlents indicete thet tiere ere tuo conerel methods

of reductiin in crgenierns, viZ; peréeynensis end telo-
oe

Syuepeise "The difference, novever, ic net of phyio-

zenetie Ssisniticenee, becsuse the vuole chrorn.oso.e

& i
S

(
6 c
n

c
t
h oD _ o
s - } c
t

C F
t

= © t © 0 Ky © - o
O

om
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© m }must be regec

Structure. In tenerél, tenera Leviiit ¢€:.0fr Crrcel.cecires

Will snow telosyneptic p,&iring, wrile in ferns witn

lonz tireéd lia® chroenoscies, the chro.o-omes cere

linely tc seir geresvneoticell:.

In orgeuisns revving roteromor:hic chroi.oscnes,

beth Latnoas iney oeecur in the Sere nucleus, whether

the péirint Snell te siae bL,7 cide or end to end is,

therevcre, not of ohylogenetic or of herecitery im-

portsrce, Lut is merely a metter oF cell mechenics;

end tne two metiods of chronmocre reauction ere t.ere-

fore essentially cne." Gates (1911)

Those supportin’? ire synévtic cenciticns ere:

Ceraift? potryerniwn okflLiqnum.

rérrer & woore USrunue regelice
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crezoire Usrunde resélis.

Yarngenoucni ieponrcdiun molle.

1? “>

surlineene Cpriogléessciales.

C
3COCUEtri:— | O O c
t

oO td tHLarqyuette

" warSilic yuedrifclie.

" aquicotum h,enele.

otresturger meny ocpecies of LarsSilice

Cerdirf vinkoO Biiobe.

Loren Juniperus cCcLacunis

aALlLen Cclecc!este.
C0Pieca!.un In ti.e rusts.

hervosr In iwildews.

iS: D&ndS In Liicaews.e

Clive In wgxcn; cotes.

Uvertcon (1SuUs)
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Sunbliiasar leh

fron. the beginnins of ~Le Listor; of man the

printer, rect cf tne meceSeer;, cecncurreuce cf two
e
o
:

c
r
:individuels in tue proaueticn cf offsurinz nes been

recognized. Little cre wes hnovm of the esseitial

Teetures of tne sexual srocese: in Gi.lkel then hed

been fcérnilier tc the ascyrians, icyptiens cnd Greeks

ét iesst twent; centuries srevious to 185uU. wiile

exuality in plents Led been suspected gs eerl;

in 7uu B. Ce, yet it revsined for Csererius (1594)

c
t

4 OOto prove exverine .te rly existence cf sex in plants.

“rom tne tile of saristotie cuwérds many tieocries

recerdit.: Foertilizeticn were bela by 2S Many Gurnors.

“rue, some of the more n.table theeries censtituted

distinct steps of sdvércerent towserds cur present

Guy kncowled2z: of sex. Loteble vere tivse of Eaurvey,

wotllenzerni end cf rrevost et Dumes.

Avonz the botanists Serreicel 1747, Zsenbeck

18éez, Bischoff 1528, tUnzer 1634-37, Naezgeli 1644,

Observed motile soirsél filaments, aninalcilée, és

tney thcougnt to be in Several of tne lower plents,

viz; liverworts end ferns. Unger (1637) in his studies

on the Losses decléired thet they were :.ale fertiliz-

ing cells.

At about this tine the zoolorists were raring

scme interestin? cbserveticns cn the Spermetczce or
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GEninels. Varry (1644) ned seen @ spermetozoe within

the ezg ct & rabbit. Leucksrt (1649) saw tLen enter

the froz’s eg2; end Eischoff torether with Allen

fhonpscn prcved thet fertilizeticn is eccomplished

by the ectual entrance cf the sverietoroa into the

OLZ.

be 3ery for tre bcténist in 1658 descrited at

leneth tre Sinvlest form in the seoxuel ect of the

Conjuzetée, end regarded it as & sexual process.

Butsechli in 1673 publisi.ca hie disecveries on

tne ner.ctcde in w..ich ne observed in the e2z2 O71 a

nenetcde the eecvoroéch end cu.taect of two structures,

W:ich ve now know to be verrn. nuclei, iumedistely

preceding tia first cleevege Of tre Ovlune sutsenli

e -”

ld net essign en interpret: ticn to tiiS snencireneP
s

(i
Q

—
_

et tne tine.

aAuerbeck in 1674 descrited the teppeerénce or

two nuclei at the ovcosite ends cof the eionrveted

egs of Rhebdites, tnese incresse in size, hirrete

towerds the centre of the eg7, meet, sotate throucn

gor end fuse togethere aA dicentric fizure avpeers

snd cleavage follows. It wes supposed thet the

nuclei at the erids of the elonzeted ets Groce rreely.

Osker tertwig in 1875 observed cerd usserived

correctly tue orincivle vienorecnon cr fertilizetion

in the se& urcnin es3. He did net actually soe the
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Spornetozoa Seretrete tue es Lut cbhserved tne © 5 2rk

nucieus sud its ester scon efter, end inter_reted

trerefrcr ccrrectly <12 process of fertilizeiicone

(The e22 nucleus wee reverded us bainy the porelietent

nucleus of the vermineél vesicle). Ee reeched the

acfinite ccnrelucicn thet PortiLizsetion crunsists in the

unicn of tie wswulie end fenele trcnuclei-e

sdwerd ven Seneden (1875) ovserved in the rebbit's

the fucicn of two nuclei tLevcre cleevere. Fe didMoyee2: U

| ~ N - ‘ sey r ne ° LN dk Re “ . a- — af 5 L.net $28 we Spernetcocrce enver tie et3z, Lut Found then.~

Witn their hesas closely a, lied te i12e Ssurféce in

ever, unectsrnenutea e=7. be ecnelu.ed tiect fertiliza-

tTlen cebeieteu ecrentisily in the fusi.n cf thespernic

fv

Subste.coes vith t12 superficici lever cz tre vitellus.
c

1. (A
re found ¢€ srell nucleus inm

|At & little leter steve

tie ecrtical leyor of tne erg; this he celled the

werivnerél pro onucieut, & centrel pron. clus ¢oneered

Simultciecusly. They erow, eperoack one encther end
Ci
,ieet in tlhe centre, leter tiere is ciiy cne nuclau

9

ercteciy Perned >. t1.3a vmicn c® tre two.

Mol reae scrie cheorveticns in LE7S-0, ourtly

in deverndent end portly efter the sublicsetion cf

Lertyvict'’s iret veper.

le Ee observed the detéils ov venetreticon of

the Spermetozose viith 6 clensioss tuet res never been

Surpeccea Lor tiecco Lerhkee

Ke He weve tre first correct ececount cf the
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meturaticn Giviticne end Oricin of tire e*7% Nucleus.

Oe he peid eyectet Ettoa.ticn to tua cricsin

of tue LortisizreticMN iLenbrene, end Pounued i13 clascic

Lneury thet at wes En adapieticon of prevent oclysverny,.

Ge re wee tre first to saeyuetely present tre

in 1 7&6 the 6&..roach4 C
O ry c
t

a
n
,

- b
s
f
s

>) v
e

c
t

o C
L
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ry <
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c
n

P

end unicn oF etx end S sri. iucleli.e wockwitg one veer

deter Coferve in spirceyre tne fucsicn of tiie es@ and

bie S Arh. MUCcCLeie

rertwig in 1667 initisted tee lMiouern period in

0 c
t

-
. Or Jo
e

a} CD
)

© c
ttie physiclowy of Vertilizgeticn.e Zhe cite

experitentel enelysis of tre fertilization process ite

fe The ctrer is the éttenmpt to initiste th. ection

of the e lorretcsos ty cher icel end chyeiceal esencies,

+ we, i 7 ~~ = 5. on™ 4 ~~ at “ -_ x ~ ee - 2 ~* $ . e . “ v7 - _ —™~ . .in ghort, the etucictes cn ectiticicl certhencervcnesis.

Yertilieeticn Wee vor) Letericil,y prenoted co, true dis-

Govery, bieae by ven Lencden (LOES] tiet the niumter of

fi
n Ci Gi LOtA Lie Clougutautinug nuclei.CHYCLosoLes is tie

SUrtLer To ovectirtericne Ee. tevlicicu tie Tect, ror toth

plents end enineie, eret & eduicticnu te cne relt the

nunber of the chremoscmes in the * neréiive nuclei

preceedsS tne Sexuél act, end thet in cct:.seyuence ci

tie COLLeo CP bP de peed Le OT ety ne

NucLeus OO. tig Ysrtilizea ovik. peese.ses tle nunber of

Chrouoso..eS cCiurecteristic of & verctative cell. ™

LL oN x .* od —_" . /2 Laocislor “> le Lov4)





/ ow)

oi Lae

in l&o7 Eileebranat neticsza & wseuLlér J1.encemencn

resultin2 frem crcséing &@ Geri brovi ond &€ yeliow reco

Of malice. Vhe exnbryo wee Lp brid end the erdos.v.erin

Sucwed ciarécters propr to ofcr oF the tye verents.e

rs Ay aa roe. 5 ac roomy -TFaT OO. -%. _=2ae 7 : 5 : 7 ~7s “. OvQhisc S.the .heronownen wee clesrves ot in in L676 by
>

-r ney _ - : *. ° ‘ - ye “~ * Y vegeta \ 5 + 7. wet

wornecanoe Atcin in L&&6L by Scec.e Wire gesve the fréL.e

vt wig ow tg py et QaPre aq « 40. wexenie™ to ite aenise re, bo defined es tie effect of

pollen of entther réco upcn vue tis.2e cf a soou .laent

QBpert Grom thet anitiéevin’ the Lorkation cr the oubryo.e

une tert: oritizelly weent the effect oF collinzticn

6upon povner ticssnre, butvi2zs cone to be e-szlied to tuevi

Evpesrence Cl we Hy) roorid evaceler -rcduced t: the

fusion cf tre secind rele nv-eleus vith tre soe-called

endocper.. (fusi:n) nucieus of the enuryo-sac, when

its Cherecters cre aitferent fren ticse exnibited by

.ticne ‘ne endo-c
t
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Sperm shows the chsrsecteristic Yeetures cr tne plant

tyfrom wricn it is Yforued end &lLSO Of thet Pron. wreichn(4

w.S derivea tre pollen the cistil received.

The fect of tris fusicn wes proved ecytolczic-

ally by Guienerd (1699) end by Naweschin (16¢%).

vi t
e fo
u

a Hy ~ ct b
k rn t oO cn c
t

O O
y wr p
s

g
o
:

© K CGIn view of errtéin ec.)

a
d
c
*

r
y

3 }
«

a C
Qit possible to forrnulete the follovine lew res





?

5 t
~ b 1¢9
)

“ hr 0
9

-
-
-

c
n

- ©xernliae “when tyve reeos differ in ez

endoguvern cheracter in -idith ac: ineneea is cchuplete,

—

xenia occurs cnly wien the a

'

Wiinéent perent 15 tle

~

O v
y co
;

CO ry 3vlIngle; when they ciftfer in c si:rrle visible end
of b

charecter in which the dtiineres is ineciplete cr in

twe crerecters 'otr oF which ere necesfer, Lor tre

Gevelovrent of the visitic witisrence, 2 7n1s occurs

woG: Olther ig hele west (19135)
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rectOaCaecaeg
b C
G

c
+ D © cD + preséeres Lor divicicn tre mest con-

trenesefcrmeticn cf the nuclrter eub-s rf
}

H
h

Q c
t

bh CO ¢
*JYLERONES-

4

Stance involvin® both spysieéel 2nd cionicel cle jaces.

ones a . ~~ ~~ - SM ' , >, Sam - rfshe c}lrenetin substencs re: idly increese (
ainCs téivins

power, loces its net line ervcense:rent, cna by resclving

itsell into we Suire.e Tincll, ‘vlvee risa tL. definite

iuecer cl seperetely intensely, steinins bodies, usuelly

rod Shéped, curved cr stréeisnt, cond anOWii es Chrceoncsoles.

ej” "_ =

rost aesceritead sy Slenminz in 1L&o7C1
,POLS puencn. ne we

winG AS ccusisvered to be tre disccverer of chromcsomes,

but were rnéie ty weliever in 1656 because of the deep-

ly stéininz yuslities of t: se boules crf tne snireme.

une relnerkabie fect hes been estzii lisi::ed with

high prcevebilit:: tuet "every slecies of clsnt or ani-

mal has 6 fixed end c::grecteristic number or chromo-

Sches wiich regulerly recurs in tre divisicns of all

its cells, end in eli forms serisins by Sexual repro-

ducticn, the nwnber is even."

Pleuming in 1680 observed the syolittiny of the

chromoscre tret 18, when tre chro... tie net werk is

ccenverte2a into ¢ threed, clitinuous or diseuntinuous,

Splits trreuvnceout its entire tenth i:.to tye exactly

weeyuivelent ialves. his vec closely fclioved by the
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Observeticns of Roux vc in 1665 steted tiit “tne

dausi.ter iuclei reecive srecisely eyuiverent oertions

of echrcretin Yron the metior nuclense”™ Uhis wes besed

to & cortsin deszrer cn ths work of :. rfitgner wi.c in

166% wes the firct to Snow treet the splittine of th.

chrorn.cco.Ggs in tie eyuetocricl pl: te was only the re-

Gp-eeréence or « Split in the Soirene thresa ena wes

due to & Gorres oncdin= aivisicn cf etch of the two

CNYOLEUAN twenless

waU0Erd von Seneden in his obtserveti:ns on the

perm cells of aAvcéeris in 1682 wee ti:e first to describe

ti-lS proces. ol Litosis wrer in .1e@ CLYronoxecres were

ralvea, end nened it reducticn sivisicns.

Otreeburger, one yeor léeter, 1664, in his ob-

Serveticns on tris orn cf ceil division recognized

Four rstrer distinct poriod end suzsested the names

Or tors oros.ése, Meterrese, Graphese cia teloxz

respectively for then. hese terns Lieve teen in use

Since tieir proposcel, end escn nesns as Lollows:

wne proer.ecso covers ell the chenves cl the nucleus

up to tre conpletion of the witotic figure. the

Letesnése is the  -ertias or tne sister chro. oecc.es

DLE. GhHe gnueonece 18 ure term
4

in the equétcriel

@oolied to tieir péerseze to the Opposit ocles of the

Spindle; end their reco structicn te form tre dsughter

nuclei, tre telornesa.

Pletumint in L667 vcviiis on tice Sene yphéeses of
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Lelosis es aid otructirczer described end ised the

first stuges or r.tureiicn divisicns end calica it

tne teterotrpic divicicn bLecéuse of the reduction

li tie Numer CL tie cnurcwoecnes.

dieve S. rent up in 1&66e at the insteice of

otresburser cortein trieories in ressra to the prctetle

indiviauelity ena pernenence of the chrokceones vhen

otresvuwrszer Kecde ot c
n ~ ~ ww, “4 . “ye ‘“ ~ . . ‘ aid oNSeVetacnS ch siecies of slents

+

©WI.CSe CLronoceres sroved S:ecirice end constent dif-

terenceS in Size End Sieve, tiers’ ° furniec:ing nuch

evidence tcr the inde ,enaent existence of t: cece bodies.

seterorn.orgricn in tne chrcncéecies in pl nts es ob-

cerved by otrecturzer hive been ebly sunported bk; tne

‘york Of 1.0ore recent e;tclosists, nitebliy Rosenterg,

U4; uiyvyeane, O53; cenatiner, UY; Clernens Luller, UY;

Thera, lu; end Isrphewa, 10. rere is also © vest

literéture resznrdin®? heteromorpLicn e: co: % chrono: cmes

di Guimels, regeraint vhicn ese eyguete Sius.crics i.éve

been *iven by stevens, wilson ena - ontse.er.7, oil well

known present dey sutioritics.

the hovctnesis cL chromeceune Lo udivicduelity daetes

beck te Rabi who in 1665 " coneluced thet tie chromo-

cones ao not lose their identity et the tire of divi-

Gt in ti.2 eclironatic reticulum of theC
1
}
-

C)Sion, cut pers

— omepmnuc.euee" Yhe orsenizéerticn of the nucleus us ae

ce of thercribed by xnabl involves Gireectiy the oernens
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Chron.ogoneSe A COhperison of t1.e nosition ena form

Cr tie Grrcnoce..o3 auri.s recenstructicn stases in

tne epit:rerliel coils of the séle.ernder, wiin their

Cy

cositicn end Peru cuciney the prcepheses cl Givicicn,Ci

“oa e - i ie ~, 7 5 “4 : ¢ _ 7 - . ome - . ware . 4- 7 ~ . e

Gonvinced “Ebi tauet tee enromcrc.es ac nov jose their

Wolch tiey entered the reticuLun. In tie restil2

wenucleus Méel believed he cctuld find tréeess of tie

chromoecies, end described & distinct polerity of

the nucleus, in vhich the ckhromosccnos ccnverse towsras

a definite point. Ont fF t16 restixny nuclowe tie

ary a Ny om et c . + yg oy * -y + tA a7. Yr ge + 2
eliocroscres s@nin ccna inte vioyv dus to the enrcretic

precdateri ined  Jetis intom
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eScecially e072 thre -colov7ists, v.iel: relete to

S,neptic ccn recticn, strouetly support Recl's ecn-

ae 7 « +3 - a- .} a4, a ras . - ° 4 ‘\- ‘. un 7 oft roeN
Cue & 103’ j fak ' ~ eC. aitlYy Ce Co ui.@ Cl. cCrmiosg CILeS e

Those suppertiny the sre otic contrictiin of the nucleus

nisen UL BSetrecr.ckei8e

ane vl Triton a@leectris, T,
SUnGTETUS «
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_t V. ‘ _ “ 44 . , n ~ & x .* V

Scnoenfeia Ve perme torvrenecisc or tre
DULL.

Leves Ue wLGludirade

ywenreiner, A & sete U4 Liycine, end os inex.

Parmer & L.oore Ub Ppericiecretea.
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~he dnaividueri UY Of The CHYCL.OSCL OS e

“ro... the staeirdscint cf rereity tie ceriticel

ccrntributed bi esch verate, tosre is no iLornser eny

ct
+Gcubt. Te. “Indivicuelitets Yypoiness"” wee orizine-

@lly ~ut gertn by Paecdor woveri in 1667 és & result

of C. Reabi's okcurvetitn in 1665 tiraet in ine 25iuvermel

ceils of the vé€iénenuer lervé tie cChrce:o8cies fee ppeEr
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U si&o9a CHrol.o:c¢nes beli.t Girectcad towerae cne vole

of tre nmucleuse Poveri secvursd 2oSitive end Sinrilsr
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CWeviderice br iic vroesults in 166. Fis Individuel

Eypothese wee éolyi tie werk Of Fula, $5;
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Le on the unizfornity in the niuster end cherac-
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