]

it

-

.,






ks,




A STULY 2F VAFIWGATION Ii7

CILOTO IYTY ¢

A Thesls Ffubniitted to the Feeultv or
Licehiean Stete Collexre of Arriculture
and Annlied Science

in Partiasl Fulfillnent of the
Remiirenents for the Lecree of

"Taster of Science

By

Charles Leomard Vecddle

&__\

Levertrient of Horticailture
Tiviecion of fericulture
19728

I Py 27 735,

S el



THESIS




Table

Introductior..eeeeeeceecee

Feview of Litersture.....

The Form end Recn--rition

Tvpgg (‘)f Ch'.l\"']F'\I'PS. EEEEEE

Chimerss =agd “‘orphnlocv..

Chimerss snd CytoloyVee..

Chinerss and GereticS..e..

Chimerss and Physicloav,

Veriersation...
Fxperimental..
MethodSeeeaeee
FesultSeeeeese
TiscussioNe...
SUMIAYVeeoseso

Bivlioecranhv..

*

115¢

of Contents

® o o 0000

of Chimre

)i

-y

n



A STUDY OF VARIVWGATION IN

CILLORIPEYTU . TLATUL

Tntrndnetion

The greet mejority of wlerts ore uniforaly green.

Some charecteristicrelly develnn othier colors cdue to cde-
velonmert of srnthocverir nirients, Varieties of other

~

snecies such ss Colens blunei moy tvnically cevelon leaves

vith 1little chloronhrll in certain nortions of thelr
lerves, Ftill other shecies mre morinlly sreen, but in-
divicdurls occasionellr fevelnn lecves vith white or yel-
low aresgs devolic of chloronhvili. Tre tymes of vericrnticn
eornonly recosnized sre as ollovs:

1. Phveinlowricsl., Often the lesves of vlants present
a more »r lecs nottled o variersstesd sonesrsnce beceuse of
rutritionsl disorders, Picsh voter table, or injured root

svetens, Variecsation of thisc tvoe is greatly inflluenced,
indeed csusec, Dv cnvironmertsl conditions and fserhsys in
the narrover sense of the term is not to be classed as true
'variegetinn.

2. Petholorical.  Virus disesses conwvsonly irnteriecre

n

with chloronhrll drevelonimnt, usue 1l recuitirg in ottled

preen snd white, or orecen ond vellow lesves. routilon

Thommeoni is fbutilon etrictus) infected it a2 virus wvhich
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csuses a mottlinge ol lerves, ©

nitted o healthy nlents b sreftine

nfected stoc: or by incact crrrjers

Ieetion goan
At o

of t

e treme-

th-r,

ccinrs

of

he virus.,

Zo Chineral, AMnotler tyne of veri-get ¢ nient i
tre chisera, vhich 1 commosed of tissue vich is seme-

ticelly esrecn &nd tiscsue which o o ‘et

chloronhvll, er—or.ood in verlous

the tive r1nd rmethod of oxisin of the vwhi
This rstudy cen’lae omly vith tha 1etie

ieretion, =sc e noivte ¢ onecerninsy vhich i

eliucidrterd,

Trevie of Litereture

Of eccurl “nter-ct to the sencticict,
the vopvasiolorsist, the ro—nholoeist rond

nretterne

Lt

1w »itnout

GeoencinT

unen

.
tigssue,

T true ol ver-
e hoped oy e

th

~
el

the horticultumrist

sirce tne Deginirge of tlhe trentiecth contury, enc to sorc
axtrnt even belore, hos been the wrebied of chierss. A

“lant criners scer»cdins to the neer and

ig env Hlent vhieh is ¢y

diffarent celle, or ticenes, so combined

aingle individusal., The @it

be 1ittle or svrent) inveolvire n

zene or sn entira chromosnie cynnlement,

imnored only Ly It §

chiimeorsa vhose tigsue cooponents

ference in tine

ciffercnce

broacer concent

nosed of two or more gereticall;

as to forn e

coaironents vey

in &

the 1i~1

Ffollovie

nuierous, end thet three irvalvine the grester differerces
hetweer their comnoncnts are not srocuced natursilly, but
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And too,

eras heve been knoyn to erice fron
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The Fora =n’ Fecogrition of Chieres

The form which chiereca te e cdenends udon the £ind
e the wideness of the differerces Dot eor the cowuonent
tissues =nd thelr snatonicsl Aistrivution i» tre incivicu=l.
Anetomicel dispvosition of the ecommnnentas sffects the sene-
ticel bLehavior end the mnsearance and raensmition of the
ciii-wera., Chiverrs nrice in naoture ost freouentiv by
syxwstic utstion, every such chsnee resulting in # chinera,
iT the broeder ¢ neent poice, thouw:h not alvays recogniz-
egble. These fects nrovide an interesting zenect to the

nroblem when it ig eonsiderad that a gomstic rmitrtion mavr

involve 2 chanrse in & einsle pene, 2 sinsle chroioaons,

o
T

or mev resiult Iin the doupnlire o a vhole chrorinsore ¢om-

nlenent, Peirt srnd ti:s (in nmtosery) of oricin noturelly
affect the aratoicel distrivtution of the mutent tisrcue.
Plants with olactids ~autetire late 19 tos develovaent of
thie leaves voulc be cherscterized Dy relatively siiepll sraoss

devoie of chloroonvlil, vherens, ver= the rutation to tuke

nlece in the lece? srimerdiw, nrecticslly the vwhole of the
leaf 2i.ht e o7 fcctod; vere tiie chancs tH oceir coriy in
the entoreny of the nlent, =many of the lesves vould nrob-
ably be effected. The first tvo tvoes vould ret bhe ner-
netusted since there the "utent tissue coes not incluce e

groving npoint. Such late utetine senes are meovn in

Pherbitis (Imei 19227), Polveoninn (Imeil 1927). Imei aleo

found recurrently mmtsting streins of vhite-varieseted
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barler snd of Veronjca Coreliina  Cenaicar:) 2lanteosn,

Lisnthus, Lesvedeze, Pelrr~sniiwq, Cerntiocre enc elio-

traonun., e clesses miitetions e =uto- end exo-, auto-
rutatiosns beinsz those vhich tave place indenencerntly of
the gene conlex, ~nd exonutetinns neine those viiich are
stimuleted ov other zerec. Chittenden (1927) obhsosrved

strains of Poalsrsominm 7smale viich svort ¢ to white

brenches (mutation es>»l- in antocseny) vith ¢reen ticws on

the stinules (rrveresion occurine lete in develonnent).

Tvnirgs nf Chieres
3

Grafted nlantes anid those chi ercs resulting, froa lete
nceurring or reeurrert mutetisane being excliuded, there are
three tvohes of chirverss with vervire abilities ffor oer-
petliating thesolves, viz., the cector:
and the nericlinal.

The eectoriel chimers ies one in which the two tiscuses
ere united sice by =ide in the sten #nd the srovines noint
of the mein st=n or of e br=nch. A cection of such & sten,
vera it nossible to stein tne tvo tisanss differeontially,
vould envear as a cirecle with one sector ¢ifferins r'»on the
other as a nie in vhich one or ninre cuts hsd neen replaced
wvith enother “ind, Ir the brsreh in vhicu it ocecurs, such
an arrsngecent may be compnarativel - stavle, but the later:al
branches vrich erice vi1ll heve tie constitution of one or

the other of the cohmnonernts.,  Onls those buas erisine at

the junction of the tvo conrdonents vill heve a chiterel
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structure, snd tier vill vary (evencinges anon tiie pronortion
of each tissue enterins ir, 1In dlants Levirns ceveral sec-
tors of mutsnt tlscues, nonever, the majority of letercl
brenches 1f¥ heve the sectorial sarren-—enent, but very sel-
dom will the exact cormnosition of the original stew be re-
neated, In tlhis discusesion it hee been rsowricd thet in
sectorials the mutent comnosonent coyprices vart, but not
all, of each meristematic leyver. Occasiorelly it trenoens
thet in adcdition to the =sectorisl stricture ore of tre
commmonent tiesues vill hove & thin strip overlevsine the
resion of the other tissue. Such an errsnrenent, &s will
be seen leter, often ¢ives rise to the vericlinsl Torm.
The sectoriel tvoe of chiners is then cuite unsteacle vith-
in itsell &nd in succeedine vecertatively vrovasget=d gener-
ations.

The mericlinel tvne epneers niuch &8 the sectorial,
the differcnce bLeirnz that the ¢ifferins sector does not ex-
tend 8ll the vev to trhe center. The differings tissue in
thiis tvoe consists of & skin one or morae cell levers ceepd,
wviich does not reach the center of the sten, and extends orly
part of the wav around, The rmericiinal tvoe behrsves in
grovth end versstetive nronecstinn in the smqe manner as
c¢oes the sectoriel, excent thet brarches ericir> on the
side nf the =ster which is overlaid vwith the sunerficial
strino of aberrent tissue, will =ive rise to the mericlinal

stricture., Urless the ¢trin overlring the psrenrt tissue
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seversl cell leayvars thiel, brenches vure for thet twoe

of tigene conteined in the striod vill selidon ariss, the e:-
nlanastion beine theat desner lvins tissae vill e dravn uo,

forﬂinn‘tre tcore' of the orench resultirz in & nericlinel

errcngenent.

The nericlinel chimers is li<e the mericlinel, excent
thet the stin of one tyae cormolstely surronn s =nd envelovs
& cors of tre other., As a m:ile no chen.e ¢f »nattern occurs
in the oroduction of latersl shoots; ther-izrs, the peri-
clinal is tne —oct stavle tvie o chinere, since, s hes
bpeen pointed out, the other tvo trves tend to resolve ther-
selves into branches nure for the cormonent ticsues, or
into the nericiinel armanzenent.

The litersture is veoiete vith exaples of the verious

tryes of chimeras. Uenv sneclies hsve been involved. The

]

me jority of inctonces heve denlt witu veriesatsc nlants,
obvinuislyv becnuse of the ense of cdetecting & chiiersl er-
rangemnent with the orcen end white osttern.

It is ncw suerested (Jones 1937) thet tne mericlinal
time erises rocst frecuentiy in nsture end that neny chideres
described in the literature es sectorioals vere probatly in
reality nericlinsl arroncesents.

Peri- and mericlinel chiterss, 2ccoraine to Baur's

hvnothesis, are inede nossible by the fact that engiosperus

«

grovw bv division of celis in tvo or ore self-vernetusting

meristemstic resioms errensed in concertric ringss or laycers



in the grovire eter, Such an srrenserient, it seems to this
writer, vrecludes much of the possinility of true sectourisls
peing foraied neturall:s Ferns 2rov froa & gingsle selcal
1 endé therel-re the only clhiversl troe tossinle to thes

is thet in which sonstic mutation oceurs guring develon-
me~t. Such cases hsve teen knovn in voth sporcohvtic snd

a.etophytic menerstions. (Anderson-Notto 1927). Gymno-
sperms &row from single meristeastic resions.

Althouxh ther~ heas heen much controversry concerning

the point of celf-vernetustirg nericsteretic layers being

N

comnosed of different winds of tismie, the exicstence of
stsole nericlinel chimerss with one-, t 0-, #né three-
leyered siins has confirvied the existence of such arrence-
ments, (Krenkze 19%2)., It must he xept in nind thet »
egrovinz noint cinsisting, for exsmole, of tvo lavers of
notentially viite tissue over a core of green tiesue, will
not renrocuce exactly that errenccrent in the lesves. And
therein lies one of the most difficult orobleis cealing
with chimerss, i.e, th> nrovlem of sasignire the orisin of
a narticular tissue to 8 certain laver of [ eriste:i. Another
oroblen ol iumportance ig thet concerninzg tne numder of
ristema in the crovinz noints of nlaerts,

Kot all chiner=s are 311v recoznized and snalvzed.

(ﬂ

as thoese the differences of vwhose tissue comnhonents are covi-
varetively grest. ADIlity to proruce chilorcphyll is egsy
enousn to cdetect in the foliarss, dut imnossible in tne ueri-

stens, Henv ~enetical characters such es tiose concerned
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with florel fora sndé color exnress thenselves over &
coiyrretively short veriod ot thie 1ife cvele and in a
reletiveily snell dortiorn o tioe »Dlert's arsto v, Such
considerations emnhacsize thie fact thet chinerce =»e quite

livel rmuch 10™e ebuncant then is reslized.

Chieras snd Yorannlnirr

The ctudr of chi=nerns has ~roved nceful in iony ¢if-
feront lines of investivetion., Tne w0ornholcesict hes
profited nach fros the ctucr o chiverns, the "ot velu-
ehle inforuiatiom beirg a yrovlaedse of the narticuler
lewer o the Nierictem eomeerned vith the idmuatiocon of the
differeant tissues Iin the mature olsnt. Thet the cervels
end hence thn seed in arc~icanerns ere aroduced by the sub-
enidernal lever of moaricte vas thHousht vefore chi.eres
vere uncéerstood. feed nroduction in manv chisnere]l s.oecles
fkas, hovever, confiriecd this feoct.

Peletion of ¢ifferent moture leaf tissuers to cefinite
recions of the growin: noint nos been difficult. Jones
(1977) hes comretently trested this proolen of chiicrss in
relation to mornholo~-. Sor: 2 the wore vertirent noints
of his discussion are glven here,

The shoot enev emeists of an inner core viich con-

-

trinputes moet to tre crovth in volivie, covered oy one oT

o»

aore levers of cells “hich Tor: the tunices, esch lsver of

ieh o self-neractu=tin-, Jones (19737) interyvots vowls

y



by Krenve =25 indicating o vhols coriea of aneh rrere
end imelre the egetorient tlirt "the existence of sich self-
Dery-tiustineg livers fo comdi> od by the cecuretinoe of
steble n=riclinel chiereec vith one-, tuo-, &nd tirec-
lerered s-ira," Mntins JTanmco) "The les? nrinoriia or-

edd
3

rinate s Tolds on the cte:r ceriste, the fovetion of
these rrasultir-s ey the Dceurrence of sericlinel fivisions
in certrin lrrers. Tlo sonersl steteromt ern be wnrde s to
hove simny leveras ere involved,

"Fven vhen the ori-in of the l=n7 uri-ordiu: iIs moim,

the nrohlen of trecines vidien rert ol the mature leat 1s

relrted to 2 Sorticalar lever of ot=1 serictzs is solved
orlv in mnart. The nriaordia: is & nrotuaberencee havin~s thn
far1 of a teverines erre flatteored on the sduziel slce and
re resents the future petioler-—idridb resisrn. Tvo ohs ges
of cevelap ent nove occur.”

L. The tvn nhases listed b Joines are an increese in
recial tricimmens, dae tH ectivity of the sub-cuiderinl lover

reg lbire in o vedzn of revly foreed tiecsue an thre sanviel

n

ide, Chitterden (1928) descriced trvo dichlaavdious (the

D

two out=riost leowere of the tuniecs cilferirs froe the tyoe

[y

nel erigerac in Pelor-aringe treneverrse coc-

ticene) nericl

N

ticna of tiie petinles of which sho ed juat such = :ed.c-

-

ct

ghened strio of tissue, In theee preen-over-vhite snd vhil

cver—oreen chiveres thie str'n stords ot in the contrestine

Freen end yvhite ticone,



2. Br orpenizatiom ot tvio ccereinal ridces of revi-
ctam1, the lesf 1= dina ciffore-tietes froa the nimner mHor-
tion of thae nrirmorcing, here rs i ith develnmment o7 the
leaf »rimordiu thore sesqs, fceoriins to Jonee to be sreat
varistion in the puwiner oFf maoricsterctic lovers teing .art.

Jdones cites Fornmer o havips foumsd thet the edoe nf the

Leaf of Sarmimiens nisre reaculte 2o gericlingl ¢iviglions

of trhe Cermirtoren, ~nd iwmrc oy Pottler v Tound thice the

this vith vie stucv A7 Thalofondvgr, Chittencen (1295 sané

chirveres, Delsr--miun Mirepgr of Jlnture™ spd Hydrenirea howr-
tereis nivelie, In Pelrmeoripy "Eeess a2 Togare” the

stens, netioles, nociincles end certere of the Lesves ere
pure vhites vith ctioules) jesvee snd eclvy hevin: pgrecn
mersing,  Yers the sub-enicerinr]l lover rennorrcible for the
srecen in the wrrrinel oot Ll off the lersven, & sub-

-

ediderinsl levrer of rrecm cells wonuld cxtend over the
centers ~f toe leaves rrtin s tihe s o2le sreen; therelore

it i0s eanmidered thet the derontucen 18 rrenomeinle for the

meroinsl meeomhvll in thie vearicts of Pelar-onim LSS okt

of Watu—~e" 13 neorfectly enclacous with the rmedioaloirrte

varietr of Chloronhvti: elstun studied in the present vorr,

The sbove exsinles in vhich the derrtocsen gives rize to
he merginzl mericstcon 2are vrot eoncider~d mormacl ov Jores,

vho writes, "....the oute lsvear or the tunies nomiclly
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zives rise only to th- eniderais of the meture nlant...."
Imei mees the genrcreslizetion thet -wost, nt not all,
dicotyledons arise from three meristenetic zun~= r£nc¢ thot
all monocotylecdons hove only t-o. e foes not coﬁsider
that cicotylecons nmev heve more then three. It is cdoubt-
fi:1, howvever, thet vith £11 the enorvus diversity and
versetility in the »lisnt liirgfom env sucn broad oeneral-

izetions csn bhe made.

Chineras &nd Cvtologsy

Cvtolo:rr hes mede & contrioution to the study of
chimeres #nd is receiving in return enswers to some Hrob-
leis, Crtelosical stucdwy contributed much to the anslysis

of Vinkler's Soiesrum chimreras. Chromosyael chivieras in

)

crenis have been =stucdied vy Inll'reshersd (1988), and in

tobacco by ¥ostov (1970). The behavior of plestics in the

A

inheritance =anc¢ develonnent o variersnted nlarts has been
g source of inforaastion to the crtoloeist concerning these
seeninsly inconsistent cell inclusions. VWhite tissue of
veriegeted plants contein plestid c¢ifferinry aonoerently
onlv in their ability to produce chloronhyll. The cause
of the inability of plastids to produce chlorophyll and
their nropagation ena trarsuiscion has bheen the concern of
cvtoloaists., Three thenries concernine ressoms for this
inabilitr of plestids heve been rdvanced, vix., (a) &n in-
hibitorvy action of the cvtoniesi of one psrent on the

plestids of the otlier, (Db) inebility vithin the vnlestid



itself, end (c) nueclesr (penetic) Ffactors controlling
chloronhvll »nrocuction, these usuellv beins sisnle re-
cessives. TIFf noth tvoes of »nlestids sre Tound in the

sarie eell, Yashui (19P9), it 18 considered thet the sec-

(=0
[

ond is the c¢s=ae; vherras, vhite end green nlestids are
never found together, the firast exnlanation is sdvenced.
The ceverel ineteances in vhich verirgeted nlsrnts have
arisen from crosses of nnrmal eoreen varieties or snecies,
Cleusen (1229), Ierlsznd (1977), Love and Cresis, Dal-reen

ps revieved hy Chittenden (1927), are cceounted for bv the

first exnisnatinr., Charp thintrs thet the difference in

creen and vhite nlestids 1a entirely deverlommrntel, rot in-
herent in thre nleatid iteell, "ut c nditiored by "soae in-

vieible differentistiorn” on "ome tvne of initisl body deing

o

arried out in the cvtonlesm. He does not mention the

nossibility of ereen end white nlsstids occurrin« in the

same cell, This vriter finds orliy one direct mention,
Vacshui (1929), of such s c¢ondéition, thoush Irai (1937)
stronely vostuletes it. Beur, ss reviewed by Jones (1934),
seems not to doubt thet such & cHndition exists, although
cvtological nroof is imnosaible, due to the difficulty of
distinmuishing between undevelomed chloronlasts snd chon-
driosomnes or leuconlsasts.

Cvtologegical evidence of vnlestics nascine into the egg
elones vith the male gamete is measecre, Correns (1928). Such

is indicetcd, however, by bl-par-ntel, von-! encelian in-
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heritrnce of varicestion., The fev inatances of such in-
heritence tend to indicate thet in eame nlents naesase of
neternal cvtoplesn vith plastid »rinordie into the erg
ocecurs; but in the e jority of csrre, gs inciceted nv the
ereater numher of crece of durely mrtornel irheritence of
chlorophyll, this dones not occur. Trke reirstionship betveen

cvtologicol nrocesses end the orouvley of chiwerass #nd

variecs~tion is thus oulte snoarent,

Chi~nersgs snd Genetics

It is the fieldé of genetics nrimariiyv vhich has con-
cerncd itsel® vith the oroblex of vlent chimarss. Thils is
exnliceble b the fects thet chireres erise from sovctic
mutetions end thet inh=sritsrcc in chinecrscs ic often nonr-
iondelien. An undereterding of the chirmercl hvnothesis
res clarified menv problems concerrire vuc verictions end
sometic nutetions, e.s, Clausen snd Goocenecd sccount for
the rectarine soortire to peech vith the hynothesis that

the nectarire is 3 chineras., Theoreticnlly, rectrrine, the

lo

recessive condition, vould not he litely to “mutste to
neach, the donirnant c:ndition, but were the nectarine s
nonochlanydius chimere vith 2 core of veach and a siin vith
the factor for the siw0oth skin, the seach core voulé he

b
e¥nected to break through occasionaelly reverting to peach,
such reoversion actually occurriviz rether freauentlv.

Since each suawatic mutetion recilts in the 2lunt be-
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coming & chimera, the problems of bud veristion and of
chireraes ere clocelr sssncisted, The chance of a samstic
autation tecoiirz known et once is necesserily siisht,
since the chense may ocecur envvhere ‘n the deenly 1aid
tissue of the nlent, or nrisinzg In the enideriis of the
nlant msv nernetiuste itaelf for menv vesetctivelw dprops-

zatod generaticors defore belrc irvelved in e tissue where

W)

it mry express itself., Asexusl oronssstion tends to revesl
eny aberrrnt tissue thet mev be concesled in & snecies.
Thus consicderable er~or is involved in celculetinag rates

of mutation in veagetotivelv »ropeszrtod plants.  Shemel,
Seott, and Pomerov (1918-1929) found that in citrus, the
frecuency of bud variation 1s sufficient to necescitste
conatant bud seleectiom in ~einteining verietiss. lLany
prominent varieties of fruits, vepetadlers and flow.ers heve
origirated b¥ so-crll~d bud mutstion, which in wany ceses

ie reclly somstic rearrencenert of tissue comvonerts al-

o]

ready'there as the reault of former -utetions,

anv ceses of chirierel srrenastent in frults and
flovers, Woodcoeir (12720), Stout (1920), Fobinson &nd I'srrov,
illustrate the chimerel desinnine of bud variations. A
white chrvsantheun flove» havinz 8 sector of yellov in it
vas sent to "ir. Trost of the "ichivar Statc Collese Deoart-
nent of lorticulture recentliv.

Snortine in recormized chinerss is frecuert, usually

4

involvine only sometic resrransenent, As lhies been pointed
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out, it 1s rost frecuent in sectorisls. Periclinels,
Crittenden (1227), -10st frecuentlv snort to tiscues coi-
prisirz the core; but often there a-e ve-istions in the
nunber of leyers in the siwin, end sovetives, Letoson (1919),
is found a reversal of core &nd aiin ev:xnnontsa; =nd vhen
tiree tissues &re uresent, one e e opitted, Chitte-nder
(1s27).

Chiromosuize c¢hi.eras sre those nlsnts in vhich ore or
more meristens do not have the ususl sometic chromosone

comnnlement, e.>, the roriel somrtic complensnt in touczto is

243 a plent in which the core tissues corntaeined 48 (tetre-
Ploid muzber) vith = s2in of 24 chromosories would ne con-

sidered to be & chrytosore chi—cre. Clhironocone chinerss
heve been found by Zleweslee snd Bellirg in Deturs, hy
¥Yostov in lMientisnas, Db Leslie in tometo, rnc by Eollinges-

hesd in Crenie,

Chimeres end Phveiolo~v

Phwsioloviste hzve found fev nhases of tli= studv of
chimerss of interest to ther, sirce tre wopirg of interest
in the nrobler of recinrocal eflect of stocr ernd scion.

Kostov (1988, 1929) hes tregted i:uianity reletions in

lents, end Jonrs (19784) treets bhriefly their beerins~ on

&)

chi erss, S9illnan (1909) makes the stater=nt thet the

vhite celle froy Pelarconinu~ zoncle cen manutecture ctarch.

Varjevsation

Since the orisinal worit o7 this neoer 1s concerned
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with the constancy of vericezction in a paricliral veriets of

D

Chlorovhyvtws:, & Tev *ords of swiiorr concerrirnge variegeteds

should be included her~, In the majoritv of cases the fac-
tor responsible for tre ineabdility of & cell to develop
chilorovhyvll is & sinsle rececsive sene, Instsnces of such
gre too nunerous to cite here, since “any are included in
the bDibliosrenhy. The crses of nmnternsl inlieritrnce sccount

Fal

for most instances of pnor-tlendelinn inheritence, ivastances
egein being too nwizrous to ecite. Non-ilenceliesn-bi-nearentel
nheritence nostulates contribution of niastids throush the
pollen tube from the naternal narent end their joint control
with those included in the ece cell of develon ient of
chloronhvll in the prosenyr, 0Ona of the coamonly cited
exemonles of the above (Ikeno 1917) proved to ve en inrec-
tious chlornsis. Jones (19%4) citee Collins (1972) as

heving founcd non-. endelian-bi-oerertsl inharitonce in

Chloronhvtu-~ elstum, the verircceted dient with vihich this

study denls, Penestcd exacinstion of the werk, hovever,
feils to disclose anv such stuteanent ©v Collirs, or any

grounds Tor such interpreteticor by Jones or Chittenden, who

8lso cites Collin's Crloronhvtun s an exsinle of this
tvne of vlastid inheritance. hls vrite™ has not hiad op=-

vortunity to exeaire the oricsirval ror: of the othor
examnles, Baur (1908) ani Ee-ner (1924), &s cited by Jones
snd Crhittencden of this tvpe of inheritance.

Veriecstion srmetiri-e ie found in the offesrine of
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svecles croesces, Chittender soswies tiile the resaiit of the
nle=stics of ore gspecies mot being furctional i» tle evto-
nlesn of the otier., Tt is not eclerr, hovever, vhy
corvlenentsrr Tnetors for chlornnhrll éeticicner, one
loceted in esch of the sueciccs, ondé Doth bein~ nceccessary
far eynression; could »ot Do reedomoivle in tnis enro,
Eerland, vwor<ing:s »ith two sorcics of cottor, found Couble
recescsives Tor chloronhvll cdeficient.

"o cless of chineras other then the variesrted wlants
orized for thLelr ornrmientsl vslue, omd bud snorts, =nd a

fev. others such as Cyvtiecans Adeti ancd the Cretresc-esHili,

cultivated es nrdities, hea 2o vet schieved econoiic im-

rortence. Timnl states thet eultivetion of vericiiral foras

of Pelsrsoniwy Leceie a £ad in Jepan end thet nlants of

need veriecties hove cold For versy hipglh orices. Jorsensen

n

snd Crene (1927), Lowever, have tried usin: Vinkler's graft-
ing methocs to nroduce a notsto “1ith nericlinel oXin of

torieto which would be resistent to Phvtonhthors. Such is

theoreticelly poseibhle, but Joricmeen fefled to zet the
richt combination. Asseeva (1927), ho ever, found thast
aeversel verieties of notatoes in cultivetion were nericlinal
chimeras, both tissuers in sore cases deirs of vell "movm

varieties, enc that bud ssorts I»n nototoes vere often the

reanlt of soyetic reasryren ement of chineras.,
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TORURIN T AL

Tntroduction

Species snd vearietiecs of Chlorovivtur long Leve deen

(=

groon and adnired by esarceners end florists. One svec

.
es,

C. conoon, Fove (1872), wes sédired end ¢iven literrry

sigrificanrce bv Goethe in 1808, vwho vrote & latter con-
cernirz this »lent in vhich he praised its besuty. The
most nomular of the chloroohvtiuns sre the veriecrtec foras

~x
D

=de

of C. elstim and C. coneun, with the Iormer of vhich tr

paner cdesles, Tvo forus of esci of these snecies sre #G-
aired for their sttrective creen #sna vhite lesmves end their
eroceful Tloverire acenes, Of the two tvpes, both of which
are renresented in epcn species, one (the medio-slhinsta
varietyv) has the white tissue in bancs dovr the certers of
thue lesves and the lensves of the other (the albo-mersinata
verietv) beve vihite roprine, the sreen tissue bheing in the
center of the leaf in this case. They are consicderec, in
fact, to be recinrocerl forms of nariclinal chimeras., Tre
redio-alhinste formn of C. elstwa ves studied in this vork,
Collins (19°2) studied both forms of bhoth snecies of
this nlent anstomicelly snd geneticrlly, determiining tielr
structural nature and firding that the chloroonyvli oroduc-
tion is meternelly inheritcd, inverisblv, no metter vhat
the source of the npolien, reprocucing in tli= seedlings the
tyne of tiscue vhich hore the oviale. The vourg censules

when borne "n normel tissiue are sreen and vhen borne on



chloronhvlless tigsue esre vhite, thus wooine it nossinle to

2

determine wrich tvne of tiessnue hore the owile.

The litersture cerlineg vith veriepsted nlents recogz-
nizes the fret thet thicre is conciderable variestinn in the
nronortions of gsreen end vhite in the veriecssted ticcue.
Anvarertir, hovever, 1ittle ettertion hoe been Leid to this
asnect of the subject vhiech is a “atteor of both acadeiic
end precticel interecst. Tt was thersfore decided to meke
a studv of both the cusntitative rel=tionchips of the tvo

“inds of tiscsue Tound in the leaves of a veriegst~d vlant

J

snd of tre nermonency of such cuantitetive differences
from one varsetetite perewation to anotrer.

Chloronhvta is s lilisceous plsnt velonging to the
tribe Asvhocdelere., Tie sveclieg for.s are pure green,
origin of the vorisgstel tissue Deinz mimovn.  Saell vhite
flowers ar2 torne in the sHring on slender tercte sca2oes,
vidich efte> the floverins sceann Hroduce veretstive shoots
thet under 1oist conditinns nroduce roots., Mev bdrsal
crovme develon, thus furrishin~ two types of mrtaricl for
veretetive nrovecetion, This vriter hes roted tovard the

end of the floverinsy sereon sicll vesctotive shoots »ear

N

t first

i

the &pex of the sc=me arising froa vrat snoesred

r

to be a flover, i.e. one or two netels or roosls and ver-
hens a stenen beines nroduced st the voint viich ves 91ro-
ducire & veretrtive shoot. Tius tic plant in sore instences
apnrers to be vivinarions., After the flovers ere nrocuced

4

the 0old ecrovrs grecuslly die dovm and ere rexlaced D7 new



ones. In the reen foras ghe ccwos g gzresn, cesse lesveg,

semc barne ghoote, enA?

.
~
s
)
—_
3

oLeL el DeTne srren 5180,

In the ..C. (vhite certer) fora the scese i vhite, thre

3

ceane leaves oneé tre vesctative shicots borne on the sceone

+

ve the viite center nrttorn of the losvee, ond the ovary

-

3
&

Py

s vhite,

|=to

nf the voun:s: flover
Ls obhserved bw (Collirs the vliite nortione of <lder
olents often Gecone commerativel- creen,  Yaune mieantes

Fovever, oleeped irv o eteir hoyes cre fourd elceco to develod

,-,
le
f
T
-+
n
A
fod
i
L]
)._3
T
»
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D

chloroH»nyll in trhe oreoiner® v V7

tissue tiien ceerme to he vltet Lincstro (1054) c=lls =
'virescert olbinnt', Cnllins noetiated & bleeching or ir-
hinitn~" fretor nracert in the vhite ticcue wiich vealicred
vitn ere, TIn view of the fret thet rouns »lente pleo show
e rreenins 0Ff the viite tiscve, it vould soce~ better to
gacune ehaence oFf a foctor to droduce ehloroHrrll in dir-
tense 1isht, but nresence of anntiher vhich n»ocuces it in
éiffuse liecrt. Lindctryr (1974) found 8 feetores Thar thre

dyrocduection af ehlovonhvll ir reive) thus masic s the eon-

cantion of v Ffretare for chloronlvlil »nrosuction in

chloronrrtye en esur cctter,  'Phe sgove Droaothesis 1o gorne

out, -ton, bv the fuect thot roreel sreen $3-~sun in intence

-

lis=nt iec roticez v licbter in cnlor thsn vhen rreovs

e
3

nertial chade,  Plepte ceosIn. in o greenbhogse LR P
whitevent pnnlied for crnran rrtein tirir becitir oreon

color until lomre> hricrter deve Leoing vien their enlor



nesins o fode,  [flbiro seed din-es porre Lr L. C. olopts
survive lonoor 3T provr In the shede £n8 goie zaones™ to be
develonirs eninontrll. Tt ie too es=~ ot tiou-r, to
e eure thet tihew Il eurvive ¥

The fallovins ohaaryvetione o the grernersl cnators
tre lecf of the Y0, Torc o vore e v C0lline end eomPTised
by this vorv,

Guerr cells i uncer £ad lover enicder e over vihite
sress were Toagnc o e vers frose af tho enidfer-ic of tie
vihite floverins shaft, to e-ntsin chloroplecte.,

Turing the couree of tre exwacri--rt seeucs, toteling
nesr & hunired " ore wor incted) all of whiceh wroduced el-
biro seedlinge. A fer creda vere rethered from totelly
green nlents, but for eoe reacs>n none ger-inested.

Ho pure viite or nure oreen shiindts or leaves vere
rotec. A Tew leaves, hovever, voro »otad in vrieh the
vi:its tisru= evirnded o the edre of the lesf, i.e. the
ereer edue vee not continuous,

Collins, £s5 if he countes the hvvotlecsia, cevs little

ct

concernin:s the chineral noatore of »ias chloronbvtnum, on
thesrizeas st lerecth cbout e "rrhovtloiic s:intic sesrosetiont,

In smeaing 0F Chodetta inivia Siebnlaiare s bn gevs o N

it the sub-enider 2l lrer is ereen vt tre eodoerais is

cotls vhetrey £ 2an Ffroyr c0nve the “Rite Hr fro sioove tle
e ) &
1

areer oortae of the load, sre devohl” of ciilomonis 1l. On tre

contyery, he found thnt it Ffor: itk tie viite certer--

¥ 211 the ceedlines Aciecd.



)
I=te

opnlafiara yar, ecio-vericrto--tin ousre cells sre

F.

creen Chatiior te o Froo the creen 0o thie vwiiite urrte.
fferece in ¢ mneinerntion of the condition of the enider - is,

he £

el veriaot conr e enditen of se & vericringl ckiocre.
Tt viee tide obLeervetior viiceh 108 o 1o v ine the surre

celle in aetnil, sn? the inveeti ort’ 7 tia leoveas oOF

D ¢

Chilnrn ¥otw Fee srovn thot in r11 es-ombin]

onhvbtun serece vitn Fumeis"
_—

Yocever, Colline fir e tie etrtooent tiot, "Ip

ivnete se encgeosaive collors

e
.

Chlo-anvhrtur the lraves o~

vw‘hc’hpd HTfF 2a Tt verme T, tlo R of ti.r .T-i ate rctic 701 >,M
gs thorl, oC Attin:- nlsr e cenicte et e daveTr ATter cilc-

Q
o
2
n
[
3
s
U
D
@
=
b
g
—
-+

;e aff yericost aor prtterns in Troces-

centin, Peinec 1n, eno Toetulie) re spve Mg count In the

veriesated Toiie of Chlavrontvtie, ploceie of cllbinov e ceils

ocecur in tre =sricrl - oriets) Ut no these contrive 60

oriwinate the orde-i- gerre-aticn i coooioiretic concitior

c+
O

tiie centers or cdres 5T tie Losyves M vins regara to leaf

risin is not elearlr svident."

o)

Tt is thue aobhviasus et Colline coes rnot think of the

veriesated Porvas of (Wloroubvtir) £#2 Gelon-ir to the corviomn

tvoe of nericlinal vhace cyinonent ticoues comnrice (1=

ferert self-nernetusting meristems. Tt, h o ever, cres not

ceen necescrr to noctalate any riprthiic sesrecation of

green snd albinotie celis fro A iyed provineg moint con-

siderins in the cese ~7 the viite centercd Llsant) tho oveen
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guers cells aver tie vhite comtrel nrore of tre leel ) 2ne
inheriterce ~f the chsresct-r= 5 1lomnsine to the sub-evidernal
lever, Coliirs, too, "mtione ivrecaiser elidi-erag Troy ceed
borre Hn sreen atrimed tlorerin: sesacs vioicen (onvionely
pein.c sectorials nr rerielinrle) rea ived theweelves 0t

tre ctenrle nericlinnl eorprornoesnt,

-

This pit>o= ther "o 0 mslidere Lo wlon-mercinite one

nedlo=veriecrsts foroe 2 O lorontytuwy Alstum oendé C. oo roenyn

ta he elrmle, stobie, noarielincl momoehleovrdisus (heavine

one=lavercd olire) chicepne, The leever, it vould seen, sre

Toraed, re die foursd £0 be the eres vith (- Gdicus sra certeix

monacctrlecens b Venner #nr Dotticr) oo citec v Jones

(1977), =ré in Pelsreoninm "Fresk of Lsture™ onl ITvdrinoen

Fartrnelae vivelis v Chittencden (lQTB)’ Tryva the v onber-

mneat, levere nf thre tunica, Thease vor-era faurd Iin tirece

Jo

vienta thet tre derretacen oeve ics £ty e icew s snd by

b

vericlivel civieim to the 1nroinel racontv]ll of the lervee,

Trus the ~reen dermetn:en in Chlorontvtua elatum wedjo-

slhineta vroduces tre creen .afcreoe tn the legvea, Thet tle

second lrover of he roristeratic turnicr i rot concerned i
the for-ction of tie rier~irel wmesochvll 1o cshown vy the
T2ct thet ceed borne v the nlert ere alninctic, the =10-

N

enicdermel lever of tle tunice hovi=:i been proved by Beur

(190¢), r= cited bv leteson (190°C), to be resyoreivlie Tor
]

the nrocuction of tle corncller lenvees, Thrt tle -~reen

ticsue is8 oniv one cell leover tiices in the tunics is siyoved



ales by the foct thrt chloronkvll is wrofiuceed ir cseveral
loyrers o the reone —weeonbyll nrn the sveaer piart =2n2 i
eantired to the -uere celle of the enicersias 10 the scoade
of the floerin:s nlent. Chllii-ts theor»r of on 'ore of

. 1 ;
clbinoe cells €2 trrvellir»r in seorocntion’ "thet they
Vil trece cut £ osuirel Lend neesing srours the soex in
correlstion “ith the eiircl of IerD ol in" prasunsoes
areas on the stes Tree £t orocuce totaell greer ond totolly
vhite vlarts, Such plents, es ras been wentiore’) nover
ocecur. Since lecterel sqoote ¢re suillinr: in orisin it is
taacinle thet thew too correlate vith Colli's siononed
sniral errence ront Af thae cororesctin- #1Dinotic o sreen

ooennerioert, ovever, soverel

e

tiagsue, In the corurce :f t-

,

nlante vere decanitetec £t ravdos ard o1l bute o oo,
vhether afventitioneg ar »at, sroduced the tvaical arrance-
ent, oFf the viite-centered sreen leaves, Jind toeore been
enr eresns of votentioallw viiite tisene roacine £t the
enicdernis of the sten, it seems trnt =0 e wiite shoots
vouléd heve been nrocuncec f'rom -cvertitious Ludis in this
recinn, Anntter orodf of tre mericlinel strueture of the
o

nlent, chule it he accrunliciec, vould Le vrosuctiom of

viite ehnecta from root cuttings, Tiis vwee attoanted hnt

Another ~Frese of tihias stuc c.rcecerned it=-elf vith

investicrtine the enstarcer In aiourte f oreen, white and

v

interiediete tissues 1tn lines »ronasrcted cae

1. Tn the corn HF the elho=-verircte voricty,

P Llv.e  Garcner,



viorizing viti Peoleromicoa Miop, Srlercl," &n floo-marsincts

veriety, (unnauli~ted@ resitts) hes been :ble to sesareste
out strrins of chHrwoaretivel™ sresn snd ¢ cLoor=tively 1 hite

1

,,.
[

nts in the course 2 ~~vercl vocetetive soncretione. B
selection f eciuttir-s Goroinmer ie rle 0 H—dcuce & ctrein

ey

in which the viite u=r~in o7 the lesl is ver narrow and
erather in vwixiceh the misrein 1o frirey vilce, the v hite aria
cornrialne nerhena helf the les?,  Soorte (oastic resrrer oo
ente in vhiech either the oo or the vilte tissue ie onit-
ted) ere cminaratively fracuert.

Such ~tucdies hrve theorcticsl value, cince ir the nro-
no=ed disenre recistrnt chimersl Hotstoes of Jorreneen

(1928), it will b~ nece=g~rv to = nt=*n en ontinu~ dedth

tn the ~:in of tohmrto tiecsur, To be cert-in of recsicstence,

N

tte gir will reed to e 0 0 p0e cell lovers tiicio in
the leevie, bHut rot thic enou-sn in the ste- to irterfere

’

vith tuber fortinan, Ftiidiece o7 the rmodurts of tiscue

Tarved Dv tire s in coimonerts in verisant-a lenmte, if

leran enowch nur-oers of olerta sre used, chouwlcd irndicate the
nrber of levers of mericter concernad in the Tormistion of
leeves in a soecies or varietr., IFf vitrin = verietr the
Aietribution of the 2 ownts of ski» tissue hed ¢ sinc:le
wode, the internretati o oulc e that to.o Lavers of the
meriste: vers Iinvolved in the Tor--tion »f the leaves, oniv
morochleavdius for « heirs oreeort; 1f A bi-niocer distribu-

tion indicntir nresence o7 Uoth oono- ~ond cichlorivdius
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~

forms vere obtained tiree levers of “ecriste- coul

be as-

N
fem

I

suned tc be concernad.

“ethoas

In Januarr 1977 thirty-four nlents of Chloroahvtus

wkich asmarently varied corsicersbly in encunt of oreen
vere selected Trou those orovine In the horticultural green-
house at Test Largina. TXour of these mlsnts were the noracl

egreen tvoe of C, elstun, tvo vere C. corioswr var, nmedio-

elbinats, and tertv-eiocht were of C. elstu variety mecio-
clbinnsta. Later ome nlent wes aobserved gonz those rot
gelected vwinich vwaas of the albo-narsinate tvoe., lleasure entsa
in millimeters 0of each ticscue t-me in esch leef of suf-
ficient size vere mede in 811l onisnts. The neasurenents

were recorfed as 1, 0Ff sreen, mi. of vhite, and -m. of
intermedisrte tiecsue, interiedizte tiscue, ss indiceter bv

g licshter shadce of egreen; YHeing that in which oreen dia not
cormmose the entire triciness of the leaf. Tlhe pnlents vere
then nronasst~d nre renidly #3 nossible noth from divieion
of the crnims and Tror the vegetstive shoots nrocuceé on
the scenes., The narent plents vere nuimnered from 1 tn 34
in no nerticuler order ith reference tn 2nverent vidth of
the ~reer and vhite strins. The nroreny rea_ting from

crovn divisions vere desionested =2s 1A, 1B, 2A, 2B, rte.,-

the nuner indicetine the nerent nlant end the cenitel

letter signifvins 2 eron division., Progenv resuiting






fron econe ofrehaoote vere recivneted einilerlr, a 211
letter neinr used tH ircicete scape orivcir. It vas thousht
et fir=st to cormar= sanoiinte of oreen produced ov erncin tvne
of skoot, but insufficient rnuniers of nHlents nravented tris
comneriaenn,

Consideraile djiffienlity woa prd rt Piret in deternin-
ing the snounte of white snd interrediszts ticssue since
thev in most ceses were anmevhet interiixec. Alter severel
triels, rovever, i1t wns found the cuiczest #nd anst eccurete
amethod vas first to cetermine the couibinec vidth of the
creen #né Iintemieciate nortiors enc with the ruler still
held in nlrce to ectinte 2o clocelr s vnesivle the width
of ecch of the vrite send inter~ecistes strins., This uas
found b comerison vith resailte obtairad by senzrate, verr
cereful mesaurecient of ench mirute strin of interieciete
tisene to br reletival- sccurste. The cobired width of
the oreen rierrinae on epch side of the leel ves celculstod,
suotrectings the cowired vicths of the Internediate and
vhite bards frov the totol victh of tre iest, This re-
meinder method nroved to be riore racid sno s eccurate s

neivicduel and sencrete strio of tissue anc

e

Measuring encll
toteling trhe . Obviously, due to the veryving width slong

the lenctl of 2 ¢lven lesf of, for exaiple, the ereen

marsing, considerconle error vould e Invelved in enyv eth-
0d of estinotire relstive sqaourts of sreen, wvhite end

interiecdiate tiscue. Since, rovever, ve are interested in
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comnaretive valuyes for =2:0unts of the diff=2rsnt tissue

comnonents, the metho’s used ceenn sg ssgtisTactory ss any.
Fecults

—— e e —

The green niznta, As vns eunectad, sll oroseny of

thie green nlents vere green,

Chloronhvtun coiosirie. Onlw tvo plerts of this shecies

vere observed. The lesves of C. Co eyl &T€ LUCN GaArrover

te tissue be’rgs in 8 nerrow

than those of C. elatiur, the wh
band cdovm the ridrib oFf the lcef, the vaite tissue con-
stituting a much sualler portizn of the lesf than in C.
elatwl. TIn the lesves of the tvo nlents on vhich mencure-
Tente vere tstten 1t i3 inter-osting to note thet tne sverrnce

ths of the white strins vas for nlant 14 1.47 iui., the

Qo

vi
everese width of all the lesves beipg 1% mi. In nlant l4a
the sversee vidth of tha elbhirnotie strip vas 1.806 ., 8V-
errece width of the ileeves bLeina 9 mi. Plents of this
snecies bein~ too Tev, no furthecr cate vas taven.

Chlorontvtur elatum varietyv elbo-rmersinets. 0Of the

28 nlents to vegi=n with, onlv 10 yielded prosernies Llor.e
enoucsh to provide sufficient dete vith vhiceh to vorx.
Since the ereen tissue cordrises the «izin 0f the chimera,
.final results vere tehuleted in termns of svwount of green
tissue.

Anelveis of Tete. 1In spelvzine the cete, totels for

eech of the three tissue tyoes (green, intericcéiate, end

vhite) vere prenared for esch narent nient and ecch of the
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progenies. Percentages of each tissue type for each parent
plant and each of the progenies were calculated. Since
averages of percentages ere not mathematically correct,
these values gave no value representing the entire progeny
with which to coupare the percentsges of green in the
parents. It was therefore thoucht best to determiine the
averaege width of zreen per leaf for each perent pnlent end
each of the progenies and the mean average vidth of the
leaves of each of the vrogenies. These last two values
were then compsrable. Standsrd deviations were then cal-
culeted for the mean average width of each of the progenies.
TABLFY I

PLANTS IN LFTSCEHENTCIRG ORLCYR OF ALOUNT
O GRE¥XN OF PARFTNTS

- : [ e
\ o Av. Vidth Ilean Av. Standard
gg;egﬁ gie g;:igt Green Per | Width Green| Deviation
R ) e Leaf in Per Leaf of
Parent in Proeeny Col. 4
29 37.13 6.31 6.51 1.146
19 36.13 5.48 6.15 1.381
8 32.2 6.20 6. 35 1.105
28 32.14 5.40 5. 72 193
34 29.73 5.39 6.02 1.042
20 28.54 0.96 D.63 . 692
22 28.41 4.81 5.63 1.015
25 27.48 5.19 6.52 eI TT
9 26.15 4,55 6.23 1.310
16 24.73 5.70 7.66 1.161

In Table I the ten pearents heving the largest nunber
of progeny are listed in order of their descending percent-
age of green. The third column lists the average width of
green per leaf in the narents, end vere the averagze widths

of the lesves eousl in all csses, these figures would cor-
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plrte merfectl vith thas~s in ecolwan 2, Colipir 4 licst

'3

6]

the mean aversecs wisth ~f rreen in the nropenies) and
colunn 5 nreassrts the standnrd ceviect’  ona of thece velues,

Txeinstion T the fimrss in colun 4 o Teble T

shove thet, althoish the nerenta rre arvanced in oriew of
descendins aaveentacas of sreen, mere ryarcrse i0Lh O
sreen in the nrosery shovws ro sueh trenc.,  There is obD-
viviely no eionificart relstion then Lt cen v orm syere e
vidth of ecreer “n the orocony end vercentrioe of creen i
the »nere~te, nor »ith the sverssr~ victgh 07 green 17 the
darente, izh standarce cevigtions Mirther eninpcsize this
fact.

Tn Tenle TI tihe nercerntacss of esch tvune ot tiasu

]

for the nererts are nresented, followed pv like veiues
for eecn nf the Hyroveny, Parents vith trheir vrosenr sare
listed in descendirs order of the percentnors of green in
the nerenta, end the orosenr Follo ire ecnch nerent are in

live orifer,



-33-

TABLE ITI

PARFWT PLANTS WITH OFFSPRING TN ORBRLDTR OF A.OUNT OF GRTEN
Plant Green Int. Vhite Plent Green Int. White
% % % % % %
PAR. 29 87,15 28,98 -37.13 88 27.18 25.50 47,32
29¢ 50.00 33.33 16.67 8F 26.22 20.12 53.66
29b 50,00 P1.74 28.26 8A £l.85 &7.41 40.74
29f 43,39 29,03 22.58 8G 19.42 28.64 51.94
29e 45.76 30.51 23.73
298 4545 89,27 27.2 Far.?d 32«14 26.19 41,66
29A b5 T ¢ KR 0 TR, S, 0 8o T 28F 4165 B3R.01 B5.36
29B 29.38 45.76 24.86 281 382 27.16 34.63
28E A7.73 22.23 B30.04
Par;19 #6:.15 28.57 85.29 23D 35:.86 36.87 27.87
19FDb 2Ls 006 29279 39515 28H 35.12 32,30 32.63
19He o000 18,75 - 5l.20 28L 3075 D3sT2 359D
19Ha 49,02 17.860 B5.35 281 30.23 50.58 19.19
19Fa 4746 29.128 2b.42 28B 26,52 22:.63 51.00
19Fc 46.51 32.56 20,93 28G 14.29 64.29 21.42
19Asa 42,98 32.23 24.79
19Hb 42.2 28.85 £3.84 Par.34 29.73 27.82 42.45
198 AC:17 32,88 34.96 Jle 53.18 14.55 27.2
19Pa 30,95 34.52 34,53 341 53.66 Al.71 14.63
19D 29.95 J3l.47 33.58 Z4a $%.97 25,00 2l.43
19G 29,66 28,06 42,23 A4h 44,44 37,04 18.52
19C 25,74 37.04 37.22 24D 44.16 25.97 29.87
19F 23.83 35.27 40.90 2dg 44,07 20.51 25.42
19A L9509 B8i2n Aaull 34c 40.54 24.32 35.14
18H 19.21 - £5.66  8b.17 244 37.04 33,33 29.63
Par. 8 D29 20.8% 46,88 Par.20 28.54 35.53 35.93
8b 55.00 25.00 22,00 204 91.72 20,69 27.59
8Cd 53.B3 24,44 2P,P3 20a 50.00 16.66 33.3%4
8a 49.09 27.27 23,64 20Aa 50.00 16.67 33.33
8Bc 45.45 27.27 27.27 20¢ 44,63 36.1%7 19.15
8Ce 43.48 26.09 30.43 20ADb 41.86 22.56 25.958
8Be 41.98 23.46 34.56 20e 40,74 22.22 37.04
8Ba 40,91 25.00 34.09 20F 35,228 23.91 40.87
8Ct 28,10 86419 < 35.7L 20b 24.85 19.70 45.45
8Ed a7 76" “265D7 -B5Bs67 20D 32.33 38479 28.87
8Cg 37.04¢ 29.63 33,33 20A 27.87 30.44 41.69
8E 36.22 24.05 39.72
8Ca 34,96 28,71 35.33 Par.22 28.41 25.00 46.59
8C 33.41 25,27 41.32 22b 42.86 21.43 Z5.71
8D 33.26 25.89 40.85 22¢ 42,50 30,00 27.50
8Chb 32,30 17.70 50.00 22a 38.46 32.69 28.85
8Db 3l.35 36.36 32,29 22Aa 32.91 26.71 40.38
8Da 7le33 23.61 45.06 22A 24,31 24.81 50.88
8H 2025 20417 49,58
8Cc 28.21 31.47 40.32
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TASEE IT (con™t)

Plant Green Int. White Plant - Green Int. White
A I, A ‘,o % %
Par.25 27.48 32,12 40,40 of 41.38 37.93 20.69
25h 51.85 24.07 24.08 9l 41.38 20.69 37.93
25b 51.67 3L.67 16.66 9a 45.00 24.00 36.00
258 50.79 25.40 23.81 @3 38.10 B0.16 3l.74
25f 50.00 25.00 25.00 94 34.54 30,91 24,55
25¢ 43.78 26.83 24,39
rSe 47,73 25,00 27,27 ] |Par.ls 24,73 31,80 44,47
25g 38.18 36.36 25.46 léc 68.97 6.89 24.13
25A 34.96 23.62 41.42 161 52.00 24.00 24.00
25d Heere. 2P+25  18.58 l6e 51.02 26.53 22.45
16d 47.61 20.95 21.43
Pary: 9 2615 2184 -32.0 16Aa 44,23 ©8.92 26.92
9h 57.45 21.28 21.27 lég 43,18 22.73 34,09
e 55.00 25.00 20.00 16A 39.25 28.33 *2.42
9 45.95 8.11 45.94 16a 33.75 32.18 34.07
9¢ 473,18 27.2 29.55 16b 33,41 24.63 41.95

This table is presented merely to show the range of
varietion for the progenies. The renge of variation is
noticeably greeter in the lerger progsenies.

Although the percentazse of green tissue in the parents
1s more indicetive of the comvaretive eriount of green tis-
sue, this measure belng free from the effect of verying
width in the leesves, it is perhavs not as comperable with
the mean average vidths of the leaves of the resvective
procenies as is the ficure for the averege vidth of zreen.
Table III therefore »presents the parents in order of de-
crersing aeversse width of green in the lesves for ccmperison
vith the mesn average widths of green in the nrogenies.
Fere sgain, however, there is no detectable trend in the
values for the nrogenies and hence no significent relation
of emount of green tissue in the parents to amounts green

in the nrozenies.
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TAbLF III

PAPITITS I TTRCWTTT ey ORT XB OF AVWEAGH LITTH OF LTav~g
CORPAPTT v TTE CFA7 AVVACE VT OF LTAVTS IN PROGENY

T
11

Progeny
Plent| Av. V%gth G.| ween Av. Victh G. ami.
9 6.721 6.51
8 .20 6.30
20 5.96 5. 63
16 5.70 7.66
28 S5.490 5.72
4 S. 39 .52
19 5.738 6.15
25 5.19 6.52
22 4,31 5.632
9 4,55 B.23

T'iscuss=sion

n

On the basis of results 2dbtained in this stadév of a
sm2ll muiher of plerts, there vould seecn to he nc nHoint to

gelrction in Chloronhrtirn veriessteds in order to obtsin

~straing of comarctively green snd conncrqtivelv white plents,

as Gerdner han been 2bhle to do vith Pelerconiun nie. Szlerni.

Althoush it is recowurized that different results niizght have
heen obteined hsd 2 Lareer minaner of nlante with a vider
renze of veristion been obesrvod, snc hnd the study extenced
aver e lonzer neriod of tine, this is concistent vith the
icders that the verieg-teo nlents of this snecles are ONO-
chlamviius nericlinel chitleras in vhich the lecvos z2re nro-
duced b tlie two outer levers of the meristestic tunicn.
If, &s sunnos=ed, the outer lever of the tunica 1s resvonsible
for the evidernis rnd tre m=rgin-nesorshvll of the lesf, in
this medio-slhinete veriety of C. cictusz, vericiinel dilvi-
cions in tle dermactoren are resoonasible for ell the green

tissue of the leef irreins., It is eacv, therefore, to



understent “hy the DTOportidn of sreen onraduced, i.e. the
relastive width of the rreen risrzine, is rot constent. The
nuicer of periclinel civicions is »nronebiv aftected dv a
ruaber of fectors such e&s thrie weneral crovth rete of the

nlert, or varvinz ¢rovth retrs et the tines vhen the lencth

N

]

the Lesf lenine

0]
=
o
—
()
3

Wy
Sl

(=0

of the leef ic incressine ond the t

v

¢differentiates end orove from the leef oriorfiuas. That

such essarptions Aare trie is inciceted nv tie ouservaetion
mede by Collins and conTirted nere that voung renidlv groving
nlarts anoear to Leve vider bends ol vhite tissue and con-

SSsue,

(=

nerativelv nerrover m=sreinsg of wreen t
vith thie excention of "Zreeix of Mature", leaves of

Delareomiuns ere thouent to bhe foried by the sction of three

or ore leyers 0° the ueristenstic tuniece, 1mono-, éi- end

even trichlemvdius foras being poscible. Tflicecv of selec-

tion ir thias =mecies cen pocaibly then be attributed to the

epce nf cecrecetion of lents with ¢ifferert nuivers of lavers

in the skin tissue conoonent,

Swnanary
e Y

1. Tre pur~oce of this stufv vas to verifv the »eri-

cliral chinersl neture of Chloronhytu: elatwa, veriety

medio-,1lbhinata, and tn determiine the efficecy of selectirg
for nlants with more or less green in the lesves,

2. Thirty-four nlente veore stucdiea, four of vhich

vere the rreen tvne fora of C. elatun anc tvo vwere C. comosira

ver. medio-albinatsa.
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O

3. lieasurements vers wede of the width of the g#reen

mer

N

ine, of the vhite center strions end of the

n

[

trips of

nixed ereen erd write tiecsue c¢rlled inteoriadiste in eesch of

the »narente snd the drosery sg derived Trom vesctative
proveg~tinn,
4, Arnstonicel end geneticel evidence gathersc by

Collins 2rd confiraed br this worit iIrdicates & moOnocnlanv-

dius vericlinal structure of these varietics of Chloroshvtic

2

"

“oae

-

icsrt —=eletion wees Thund LDotryeen smount

of grecen tizecue in the nerente and the nroweny,

Tie vwiiter 1s very groteul to Profecco>» V. o F

lo

Goréner £o-

—de
3
A
]
b
_
bl
r/

-4
D)
"

1-de

¢ i the ogrsorization end vur-

]

aait o7 this vory,
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