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A STUDY OF

CLLORQPBYTUJ TLPTUS
 

Introfluctien
 

The preet flejoritv of elects ere

Some cherecterieticelly fievelop other

veloncert of enthocvevir wirwente. V

o ‘7‘ n

8779,0198 9110;; 89. L10.
 

with little chloroohyll in certfiin

Ftill other eoeciee ereleevee.

dividnpls occasionellv fievoloo leaves

low BTPES flevoic of chloronhvll. The

COWWOTQTT TPOOéf'fized FT'Q er:

1. Physiolouical.

a more or lecs mottled or varieyeted

urcere, rnutritional di [
0

svstens. Va iecetion of this tyne is

indeed caused,

the narrower Sense of the ten: is

veriegetion.

2. Detholoyicel. Vi ”L13

’1

with chlorophyll doveloonvfit,

(n3? .trrmrm $71!“? 375711.012"

Ft7fi,9tihfl,
  

lI‘

Uortions of

hflrfiallv green

Often the leaves

qoneerence beceuee

gh water table,

by environmflfltfil cnnditiflns

not

61909898

(‘01 ~ q *‘r

k] 39 't.l( ,.L..L"1

leaves.

infected

TARIFGfiTIUI IN

uniforfilV E???“-

ColorS cine'to de—

5

9S 0-.

.
1
0

otherL
J
O

et- 1

ewe blunei mcv tvoicellv develon leevee

their

H, but in-

vol-yith white 0?

tvoee of vericretion

of olents present

Of

or injured root

a

u

lareatlv influenced,

anfi oerhepe in

mottledH 1
‘
1

"
w

1 ,3 ‘_ 0

‘iultlT 5" 3.3.
l

Abntilon

O

rith a virus w“
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causes a mottliny of lervee. Such infection car we trecs—

mittoc to heelthv olente hf yrrftinr onto them eciore of

infected stoc: or by ineect crrriere of the virus.

3. Chifierel. Another type of veriegetefi ylent is

tin? chifir121 Vjicfli:ie c finMJeec.vrf'tieenw>xfi¢ich is waie-

ticelly ureen enfl tiesue WLiCh is a.ueticallv vithout

- ‘r r r - in ,. 7' . 'r‘ 3 ~- ‘fl ~r~ . £ 4 -

clfilo;v30;czll., c:r'nlrlaer: 1?] v CPlcfllS lirtdzeivie (:e went in r UJMJn

K: ,7.- ‘ - '1 -‘ ‘ w " —. - -- . "5 .

Twigs Ptinjx werxns anlJr‘.it-1'tbc Ji”ttn.”1yfb€ 01.'vrr-

ellcidntefi.

FFViPV 3? Litnfeture
 

t3? Frau l inttwr‘ot to tJri newntitficfiz, the c ixfllwrist,

the gnnreiologisd;, the rurnflraloeiet run} the horifixnfiltmrist

Since the beninniry of the trentioth conturv, anc to some

extent even before, has been the Urobleu of ChlmPTPS. A

filant chicere eccircivs to the ne“er enc Droeéer concept

is env olent thich is c nooeefl of two or more genetically

different cells, or tieenee, so combined as to form a

1 o o I

S hale infiv1onel. The fiiiference in the camaonente meV

be little or erect, involviV3 fl difference in a single

azene OI'Eqi EhtlTW‘(HTWYQOSQWWT(TTFWlPTGWHJ, the litfiflz'bcinm

es effinities. It follows That‘
4
-

3

{
J
o

.Sed onlv tv :03
'
]

K
.
)

’T
-

"-°. - .- . - .. ..'.(‘-.’.".. ".9 -", t ,‘..

Chinerns vhcec tiseue 03400hent9 miller little are more

numerous, enfl thet thiee involvinw the greater fiifferercee

hetveen heir components are nct orocuced naturellv, but



are thp rssdlt of fiTfiftinx ans sfiscics or 36nd? anon southsr.

'kinklsi‘-pi‘st usefl its; teti Chiciiwaiyi Cescrfiiwiai Crfnch

thst cross Mkich Vss cowsossd of the tissuas of txo fiiffsr ht

'V i. 1'.‘ .- " ‘3 ‘\ ,ru .0 “ ‘I‘ l‘ " "‘ " " ‘ ' -. ’ A

Giants. $23100 timixtau.‘tsrg czs duafl LUw4l-J7 8,10T6 It-

strictsd sense to infiicsts owl? the D€Tl~ spa mericlicel

0f srsftin? one varistv noon snothsr. Althouxt siait~d

olsrts arc not usually 0 nsidsrod to bs csivcyas, “no“ il—

fiiviéusls con?wrw ynrfnctl“ to tho VOV dsfinitioc for the

term and serve to illustrsts some of the fssturss of all

chimsrcs arc msny of the Uh} ologicsl problems found ina
, I
.

an)st cifigqsrs.. .Anfl tflfl3, tine pszmxillnslq itsricljxisl amid

sectorisl chimeras hsvs been kno n to arise from grrftcd

nlsntg, 7“ fsct, hsvs Nash "tncucsfl sfiosriashtMllv bv

Vinklcr, those work Vfis osrtlv tcsaoos bin for

.—

Esut's

stole srfiftod two sdscissU
]chimsral hypothesis. WinVlcr

'0 C‘ .', ' 1 ‘ " 1 - '2 r- ". . g ".x‘ “-11: '- ,"\ ‘ H 1 ‘L' “ '

o; QQIfiUUE RQQ Fftsr ms UUlJ“ Lao lo soc scvosac tho Pthw
m

“ ‘ 1 . A -‘ : --. 1 v . w "1. t -. ‘v -~ ‘

st tLe ifilgfi lELVl’f s sntll strin Ol scion tloidw. Ac-

Vcttiticmuqixids LETS tknu: induced, squs of vifitnisircse QI-

actlv ct tie ooint of union of stock and scion. brenctss'
—

, conts7nofi sows tissnss from ther
J ’3

L
.

0 r
d

3
.
_

i

C
;

r
—
'

H

x

'
0

forging frofi 0‘

stock and some from tho scion and the srawinq ooint was

interoretwd UV Saar ( 908) ss bsins a coanosite (but a

[nossic or corrss iix uro Tsihor than 9 blend) of both
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a

tissuss. Iarw;n tritss of grafting tvo halvss o; a hya-

cinth bulb towsthcr thus ororucihr s

flOTQTS Vera half one color snfi hali another. To this

Ypo of comb option of tissyos gnur wave the (escriitivs

n81w>trf soctorial c

ststss that chifinrfil pa tfirns gst Vi‘h in VfitlT” pfrts of

cleats are the “psnlt of Chi” rsl srovith hoihts, i.o. the

psttern four? in tbs Hfitorc chssn is umrwt

of ths batters already wressht in the gr Hing coin s.

Bear's tor: 1w::;wwnnwxxith the ides of stufirihq the

olfi srcft hybrio theorv uhicn has resulted from accidental

‘ \

chixermmaiflfich n5! z‘Tissn TWFYW ?“nti*H€4J‘HTtiTH{<DDOT$tiOWS

thp earliest of thich Mas the bizsrgis orfiwvs mare

’ ‘ .. l a by. _.,l , t -‘ ‘1 ,; ._. j- .‘. ,.-; .4.“ \ ' .

chimprss hqrn MUOAHLQQQ isnrx or trs tJJdfiDt it the tile

to Us tho rOSalt of actual insién of s motic cslls f0llov-

. ° .« ~ ». - (11—: ~ v ..»’-4'-‘ . ‘n “‘1'. 3‘ If .

:3 ttwagvrsf‘irvc o0efl~ t no .flz: t) tfii VH¢ilu;tivn:1q¢oIlti-

ldciilcn? at id:rrt (ancnrrrofi txittz‘thissiuoini mi Pp;fi(7993€7‘90

hi 5-? 0‘5097‘1. t;‘.."?HtS‘. to Tof'tite iii-"1:11” 9 hi'ferfiz'Tmsi S. his “ Ci" ’

hovevcr, violnsfi unexnected ovificoce in lsvor of the

O V. 0 1 ‘ v: ‘r - [-1 O .’ «, > ‘ O f

,hitsrsl hvoothcsis. DPJT'S war , Vfilfih vss «one lltfl 2

-° T’ 3 -11 n 4 r~' -° r‘ ,1 ‘3 u"! rx “fl D \‘l .7": --r 1"."1'1 '7/ r r) fww :-

,' .. T1{~""I€,-L(' -_ V'C‘f'l Q'Ca”t"‘(l 9t] (11-1“ kl}. L. {‘2 hFA ‘ .37. A 'J. glut-1:. (3 , _ \-'\ln(L
 

that have botodc known as soctorisl morsclihs , osriclinrl

find nixed cflfiivfw s shfi elucidrdywi for the f.

of the ooints wkich are discussed in the fflllQVlnfl oars—

ETEIHWS.



The Form enC Pecosnition of Chinenes

The form which Chiceres take cedenfis noon the kind5.

enfi the nideness of the differehces hvt eon the comuonent

.‘

{
-
1

at" r‘ 1 “ ' r~ ‘ ' ‘
QOJFS ano tthT anatom_cwL

-
J
o

t

Ametowicel fiisposition of the comnonents effects the gene-

neerence and recognitisn of the4

T
)

Otical behavior and the

chicers. Chiuerns arise in netur, most frequently DY

histributinn in the indivifué

somatic 3utstion, every such chenve resulting in e chimera,

if the broader owncent holds, thaunh not alvays recogniz—

“
_
J
a

able. These facts provide en interest n1 aspect to the

nroblen when it is consifieted that a sometic nutrtion we?

involve a change in e sinxle gene, 2 sinsle chromosome,

or we? result in the doubling si a whole chromosome com-

‘nlementh. iPeint Fnui'tiwe (ifl.“X}CMUfiT¥) of Offigfillltfitufallflr

affect the enatouicel distribution of the mutant tissue.

4. - 'Plants with plastics mutetinc lets in the develoinent of

the leaves uoult-Eue cherecterized by relativelv swell Free

devoic of chloroghvll, thTPDS, were the mutetion to take

olece in the leaf oninordiun, nrecticelly the Whole of the

lee? fiisht he effected; tern the chense to occur early in

the nntoceny of the olent, many of the leaves would nrob-

ably be affected. The first tvo tyoss voulc not be ner-

netueted since there the mutent tissue does not include 9

{ITO‘JT‘
l

I
.
.
.

nq point. Such late uuteting genes are knovn in

herbitis (Iwe 1927), Polveoniun (Imni 1927). Iwei also*
0

  

found recurrentlv outrtins streins of white—veriegetefi
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bsrlev end of Veronica Corelline, Cessicnw, Plentssc
,

 

 

 

Lienthus, Lesoe€e7s, Pelsrscnium, Gentisrs end Helio-
  

tronun. he clssses mutstions es suto- sné eIo-, auto-

imrtetions being tlmmu>xfliich‘tske place indepencentlv of

the gene connler, end exonutetions coins those vhich sre

stiruletec bv other acres. Chittencen (1937) observed

strains of Pelsre nine 7*nsle which snort c to white
 

‘brenclwns “mutatign1 eFrl“'iIi antopwvur) vitllgrreen tixflcs on

the stinules (reversion occurins lete in develoonent).

 

Grafted nlsnts anc those chiperfis resulting froa lste

occurring or recurrent mutcticns being excluded, there ere

three tvoes of chiweres with vervirs abilities for cer-

netuetinx thews~lves, viz. the sect riel, the reieclinsl,
,

end the nericlinnl.

7C‘ 1 .;

u L1. 1/ U
)

l
”

(
nThe sectoriel chimerr is one in which the two t’

are united si€e by side in the stew end the srovins noint

of the main stem or of e trench. A section of such 8 stew,

Here it nossihle to stain the two tissues differentially,

would soccer as a circle with one sector differinm from the

other as 8 Die in vhich one or more cuts had been recieced

with another kinf. In the branch in which it occurs, such

an arrangement msf be comesrstivel= steule, but the lateral

brcnches which cries will have the constitution of one or

the other of the components. Onlv those hues erisins st

the junction of the tvo conoonents rill have a chiuersl



-7-

structure, ehfl thev will very denenfiing deem the proscrtion

of each tissue enterihs ir. In blasts having severe sec-

tors ofM‘utnt t1 ssues, hfiwever, the majority of lateral

branches hey have the sectorial erreniement, but Very sel-

dom will the exact ccmoesition of the original stem be r:-

on it hes been Pssuued that inI
.
J
o

tested. In this 6iscuss

sectoriels the mutant comacnent canerises part, but not

all, of each Heristem t1 0 lever. Occasiorslly it hseoens

thet in sedition t) the sectoriel structure one Oi the

caloonent tiLssues will hrve a thin strip overlenpins the

region of the other tissue. Such en errenqenent, as will

be seen later, often gives rise to the periclinal form.

The sectnriel tyne of chimera is then cuite unstable with-

n itself end in succeed:he vegetativelv Dropageted gener—1
—
1
0

atians.

The mericlinel tvne sense 8 much as the sects-rial,

the difference beir; that the differring sect>r 6-We net ex—

tend all the vev tn the center. The differing tissue in

this tyoe consists of a skin one or more cell leyers deep,

which does net reach the center of the sten, end extends only

part of the wav srounfi. The mericlinsl tyne beheves in

J

grovth end vestetive prouefietinn in the seas msnnrr as

does the secteriel, erceyt thet brsrches arising on the

side of the stem which is overlaid vitl the sucerficiel

strip of eberrent tissue, till give rise to the Dericliual

structure. Unless the striu cverlving the parent tissue
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is severel cell levers thick, brenches pure for that type

of tissue conteineu in the strip will sel on arise, the ex-

plsnetion being theot deeper lvln tissue will as drawn uo,

fOTWiNH the 'core' of the Drench rrszlti“V: in e eerlclinel

errsrmNWQGHt-

ahe oericlinel chioers is like the mericlinel, exceot

thet the skin of one tyne comnlstelv surroun s end envelope

e core of the other. As a rule no chen e of csttern occurs

in the oroduction of lateral shoots; therefore, the peri-

clinal is the nest StflJlG tvte o: chimera, since, es has

been pointed out, the oth er tuo tvoes tend to resolve them-

selves into bran ches sure for the c moonent tissues, or

into the oericlinel srrsnelent

The literature is reulete with examples of the verious

tvoes of chimeras. Nenv snecies have been involved. The

majoritv of instances heve deit with “ripest d slants,

obviogslv because of the ease of detecting a chimerel er-

rsneenent with the green er6 white oettern.

It is now suesested (Jones 1937) that the:1ericl ine.l

tvoe arises most frecuently in neture and that many chiheres

described in the litereture es sectorisls were woDnolv in

reality nericlinel arreneements.

Peri— and mericlinel chiweres, eccordine to fieur's

hynothesis, ere mede nossible by the fact that engiosperns

grow by (livision of cells in two or gore sel‘—0er)etuet1_e

veristem"tic reg; ns errensed in concentric rings or layers



in the growing stem. Such an errengenent, it seens to this

writer, precludes much of the nossihilitv of true secterisls

being formed neturellfi. Ferns sror iron e single enicel

cell and thereftre the only clinerel tvoe tossiole to them

is thet in which somatic mutation occurs during develop-

ment. Such cases have been known in both sporophytic end

genetoohytic senere ions. (An6ersen-Kotto 192?). Greno-

sperms grow from single meristenstic resions.

Although there hes been much controversy concerning

the point of self-oeroetuetine neristefietic levers being

comoosed of different Vines of tissue, the existence of

steels nericlinel chimerss with one—, t 0—, end three-

leyered skins hes confirmed the existence of such arrange-

ments, (Krenke 1933). It must he kept in mind thet e

groving noint censistins, for example, of two levers of

ootentially white tissue over 9 core of green tissue, will

not renrofiuce exactly that arrangement in the leeves. And

therein lies one of the mas difficult eroblems desling

with chimeras, i.e. the nrohlem of essignirs the oriein of

a nerticuler tissue to a certain lever of yeristen. Another

problem of inportence is that concerning the number of

meristens in the grovinq points of Olents.

Not all chimeras are eesilv recognizes and enelvzed,

as those the differences of Whose tissue cannonents are con-

neretivelv greet. Ability to provuce chlorophyll is easy

enough to detect in the foliage, bu 'mnossible in the'meri-

stems. Henv geneticel characters such as those concerned
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with floral fort end color exores. \
1

thenurlvos over a

csfiphretivelv short ueriod of the life cycle and in a

relatively swell oortioo J? the olsht's er tony. Such

'
J
I

consi Ge:fit on U
)

(
D

'
I
:

.
.
.
.
J

Jaissize the fact thet chinerrs are olite

likely much wore abundant than is reolizeo.

Chi eres 9nd kao1hvlovv
 

The study of CFj eros has vrovco nsef.;l in arnv dif-

ferent lines of ifiVFPtiHPthW. The orolol“*ist hes

profited inch from tho stufir of chircrss, the most V?lfl-

shle inOEIBtiJ H31i.s a khovlroao of the ohrticuler

lever of the floristefi concerned With the formation of .he

different tissues in the mature olent. Thet the ceroels

end hence tho seed in shciosoerns ere oroduced by the sub-

eoidermal lever of meristew vss thought before chigeros

vere understood. Feed orofiuction in many chimerul species

has, however, confir1er this feet.

Pelstion of differrnt mature lsof tissues to < eiihite

reuions of the growinr ooint hes been difficult. Jones

(1937) hes comoetehtlv trested this problem of chiueres in

relation to morn}3107". Son? of the more pertihent points

of his discussion ore Riven here.

The shoot son? 0msists of an inner core trich con—

tributes most to the growth in volume, covered by one or

:norc lxrverw:nlf cellxz’“hici1;fiarc tflr> tnrinJ, erwfli lsyefl?<nf

thwch 1s self—oprfictnstihfi. Johns (l957) interwrots york
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_ves rise only to the enidernis of the mature nlsnt...."

Imsi mskes the senerelizntion that wost, but not all,

dicotyledons arise from three meristemstic zones end thet

all monocotyledons have only t“o. he noes not consider

that dicotylefions we? heve more then three. It is doubt-

ful, however, that vith ell the enormous fliversitv and

versatilitv in the nlent kirgoom any such broad general-

izations cen he mede.

Chimeres end Cytology
 

Cytology hes made a contribution to the stuoy of

chimeres end is receiving in return answers to some orob-

lows. Cytological stuov contributed much to the analysis

of Winkler's Solsnum chimeras. Chronosamel chimeras in

creois have been stufiied by Hollingsheed (1928), and in

tobacco by Kostov (1930). The behevior of plestids in the

inheritance end development of variegated nlsnts has been

a source of infornetion to the cvtolosist concerning these

seeminalv inconsistent cell inclusions. hhite tissue of

vsriegeted olents .ontsin plestid differing eooerently

only in their ability to nrofluce chlorophyll. The cause

of the inability of nlestids to produce chloroohyll and

their nrooegstion and transmission has been the concern of

cvtolouists. Three theories concerning reesons for this

inability of olsstids hsve been Pdvenceo, vix., (a) an in-

hibitory action of the cytoplasm of one nsrent on the

nlsstids of the other, (b) ineb°litv within the nlestid
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tself, and (0) nuclear (genetic) factors controlling

chloroohvll oroduction, these usuellv beine simple re-

cessives. If both tvpes of elastids are found in the

same cell, Ysshui (l9?9), it is considered that the sec-

ond is the case, whereas, if white end green plestids are

never found together, the first exnlenation is edvenced.

The several instances in which variegated nlsnts have

arisen from crosses of normal ereen verieties or soecies,

Clausen (1929), Harland (19? ), Love and rain, Delgreen

es revieved by hittencen (1927), are accounted for bv the

_irst erolanation. Share thinks that the difference in

green and white nlesti s is entirely oevelonwrntel, not in-

herent in the elastic itself, but C”nditioned by "some in-

visible oifferentietion" on "one tvoe of initial bva being

carried out in the cytonlesm. He does not mention the

no.sibilitv of green and white plastics occurring in the

same cell. This Writer fines only one oirect mention,

Vsshui (1929), of such a confiition, though Imai (1937)

stronslv nostulates it. Baur, es reviewed by Jones (1934),

seems not to doubt that such a condition exists, although

cvtolosical nroof is imnossible, one to the difficulty of

6'st,nsuishine between undeveloped chloronlests and chon-

driosomes or leuconlasts.

Cytological evidence of Ulestios bassine into the egg

along with the male gamete is meagre, Correns (1928). Such

F

is inoicatcd, however, by bi-psrentel, non-.enfiel an in-i
4
.



heritrnce of veriweetion. The fer instances of such in-

heritance tend to incicote thet in some nlents ossseqe of

peternsl cvtoolesn vith nlsstifi princrdie into the egg

occurs; but in the nejority of cssrs, es inoiceteé ov the

greater number of ceses of surely meternel inheritence of

chlorophyll, this does not occur. The releticnshin between

cytological orocesses end the orobleu of chiwcrss end

vsriesction is thus ouite encorent.

Chinnrog Rho Genetics
 

It is the field of genetics primarily which hes cen-

cerned itself vith the oroblen of blent chimeres. This 15

exoliceble by the acts that chi eras arise from sonetic

mutations eni thet inheritrncc in chinores is often non-

Eondelien. An uncerstrnfiine of the chimerrl hvnothesis

has clarified many problems concernirg bun orictions end

sometirzrmrtetions, e.§u Cflxmisen enc Goocsfinmai eccoint fOI'

the necterine snorting to neech vith the hvnothesis that

the nectsrine is a chimera. Theoretically, necterine, the

recessive candition, voulfi not be likely to nutcte to

beech, the dominant c nfiition, but here the necterine e

monochlewydius chincrc iith 9 core of peach and s shin Vith

tie factor for the smooth skin, the peach core woulc be

exoected to break through occasionally reverting to peach,

such reversion ectusllv occurring ether frequentlv.

Since each somatic mutztion results in the plant be-
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coming 8 chimsra, tb8 prool8ms of Jud vnriation 8nd of

cni18r88 8T8 clonal? 8.88818 t7fi. Th8 ch8nC8 of 8 swmstic

nut8tion LQCQ in; known at once is necessarily siinht,

108 the ch8n88 m8v occur 8nywh8ro in ths d8enly 18inU
)

M
e

‘
*

tissu8 of the 018nt, or 8Ti8i.8 in tile snide?is of the

nlant 8:8V n8ro8tu8t8 its8lf for manv vngotctiV8lV propa-

?8td gHPpr<t1ts before 88in: involV8d in 8 tissue wh8r8

Ait msy 8xor888 its8lf. Asexu8l orone88tion t8nds to r8V881

any aberrent tissue th8t mPV b8 008088186 in 8 snecies.

Thus consid8r8ol8 8ror is involV8d in M61ulatin»; r8tes

of mutation in V888t3tivsiv Droo888tnd 8188 s. Sh8nel,

Scott, 8nd Pom8rov (1918-192 ) found th8t in citrus, th8

frecu8ncv of bud vsri8tion is suffici8nt to n8cessit8t8

ing V8risti88. K8ny:
7
3

const8nt bud 88lection in n8int8i

promin8nt varietiss of fruits, V888tablns 8n6 flOLPVS nnve

ori.3in8t8d_ bv 80-081186 bud nutrtion, which in many 0888s

is T0811? somatic rwarr8ngon8nt of tissue comoonents 81—

r88dylth8r8 88 the r8sult of fonm8r Wutetions.

M8nv 0888s of chin8r8l arrsngemnnt in fruits and

flOV8rs, Woodcock (1930), Stout (1920), Robinson 8nd Farrov,

illustr8t8 the chineral beginning of bud V8ri8tion8. A

white chrvs8nthsmum f]O‘P“ n8vin8 8 sector of fellow in it

V88 ssnt to WT. Frost of th81chim'n St8t8 0011888 L8wart—

ment of Horticultur8 r8cently.

Snorting in r8cozni zen chL18r8s is frequ8nt, usu8lly

involving only som8tic r88rr8n88m8nt. As h8s been oointed
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out, it is most frecuent in scctcr.els. Periclinels,

Cbittenflen (1927), most frecueutlv snort to tissues can-

prisinq the core; but often there ewe ve“istinns in the

Tlllf'leI' of lr—yers in the s'.»-:in, Pm“: sometimes, Bets—sun. (1919),

is founfl a reversal of core and skin cnwgnhfints; end when

tiree tissues are ureseht, one we? be omitted, Chittwhden

(1997).

Chromosome chiueres are those nlsnts in which are or

more meristens do not have the usuel somatic chrcmcscne

connlement, e.s. the rormcl sometic complement in tameto is

24; a plent in which the core tissues captained 48 (tetra-

oloid number) with e skin of 24 chromosomes would he con-

sidered to be e chrnmoscfie chitcra. Chraxosnue chimeres

have been found bv Blekcslee end Bellihg in Peture, by

‘

Kostov in Ficctiene, 07 Leslie in tnmeto, finu by I
]
:

 

heefi in Crecis.

Chimcqva: end Ififirsiolorfif
 

P ysiolosists h ve found few phases of the study of(1
')

chimeres of interest t0 them, sirce the umpire of interest

in the croblen of reciurocel effect of stock 5nd scion.

Kostov (1928, 1929) hes treated impunity releticns in

Dlents, end James (1934) trrets briefly their beerihm on

chimeres. Suillhen (1909) makes the statement thet the

white cells from Pelerccfiiue zcnsle cen manufacture sterch.
 

Verjeustjnn
 

Since the original work of this ester is concerned
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with the constancy of vericgstion in a nericlinel variety of

Chlorouhvtum, a few nords of summer? concerning veriegeteds
 

should be included here. In the najoritv of cases the fec-

tor responsible for the ins ~Dilitv of 9 cell to develop

chlorophyll is a single recessive gene. InstfnCGS of such

are too numerous to cite here, since nsny are included in

the biblioore31V The csses of maternal inheritance account

..C'I

for most instances or Dvn—‘oncellq inh1ten0e instances

egsin being too numerous to cite. non-Jendelien—bi—perentel

writ.nce Jootulotns contribution of olestics through theH
o

111oll€u1‘tuoe 13%) 1 the>11‘te1ru]_ parent enui thrijc joint cxnrtrol

with those includefl in the egg Cell of Ceveloo1ent of

chloroohvll in the progeny. One of the connonly cited

exemoles of the above (Ikeno 1917) proved to be en infec—

tious chlorosis. Jones (1934) cites Collins (l9?$) as

fi
y
‘

1cing founc nun-‘€.d.11cn Ql-OrVP“tFl inheritance in

Chlorophvtum eletum, the variesptefi olent with which this
 

study deals. Peoeetrd examination of the work, hovever,

fails to disclose env such stateuent by Collins, or any

grouncs for such interpretation bV Jones or Chittenoen, who

also cites Collin's Clloroohvtun as an exsmole of this
 

a

tyne of 3 c4 Ht. (1 inheritance. This trite? has not hen 0p-

nortunity to cxsuine the orieinsl work of the other

rambles, Beur (1998) and Fevner (1924), as citec by Jones

sno Chittcnc_en of this type of inheritsnce.

Vsriegetion sometimes is founfi in the offswrinc of
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soecies crosses. Chittenfien essuwes this the re811t of the

nlestics of one species not being functional in the cvto-

olesm of the other. Tt is not cleer, however, vhv

counlementerv Tectors for chlorophyll fieficioncv, one

located in eech of the snecies, end both heinf necessgry

l
'
-

1
1far eyonpgslon, coulfl not he resdonsi11e in this case.

‘

IHerlsno, workinfi v1th two soocics of cotton, foun( Couhle

recessives for chlorouhvll ceficient.

ho cless of chiueres other then the vsriegeted slants

orizec for their ornamentrl value, end bus sports, end a

few others such as Cvtiesus A 211 enfi the Creteego-Iesoili,
 

 

cultivated es onoities, hes es vet echieved econo 10 im—

1ortence. I‘msi states that 01.31t1'_v:atlc‘>n of ‘g1ericlinsl Torus

of ?elerffinium be:eme s foo in Jeosn end thet nlsnts of
 

neueo ericti hove sold for verv high orices. Joreensen"
D

D
)

and Crene (1927), however, have tried usin: Vinkler's grsft—

.

-

ins methods 0 nroduce a noteto Tlth oer_clinsl skin of.
.

I

t0m€t0 vhich would be resistant to Phytophthors. Such is
 

theoreticsllv possible, but Jorgonsen failed to get the

right combination. Asseeve (1927), hovever, found that

several varieties of potatoes in cultivetion mere periclinal

chimeras, both tissues in sooe cases being of well Pnovn

varieties, enc that bud soorts in ootetoes Vere often the

result (r9 someticz:reorren,vmumrt of ctfiwmeres.
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EXPERIMTNTAL

TThtvahictirni
 

.

-

Species and verieties of Chlorouhytud long have been
 

grown and efinirefi by gerdehers end florists. One suecies,

C. conosuu, Home (1873), we, ed ired enfi given literrrv-
0

I

 

=nc by Goethe in 1888, who wrote e letter con-(
D

-
1sierific

he this olent in which he praised its beeuty. TheI
p
—
J
o

08 Hn

most Donuler of the chloroohvtums are the veriegeteo forms

of C. eletuu ené C. cowneuq, with the former of vhich this
  

pener deels. Two forms of eech of these suecies are ec-

n

hired for their ettrective green eno white leaves end their

ereceful florerirg seepes. Of the two types, both of which

are reoresented in eech snecies, one (the'medio-elhihete

verietv) hes the White tissue in banfis dovr the certers of

the leaves end the leeves of the other (the elbo-merqinete

verietv) have White vergins, he green tissue being in the

center of the leaf in this case. They are considereé, in

fact, to be reciprocel forms of oericlinel chimores. The

medio-elhinete form of C. eletum ves studied in this vork.
 

Collins (19??) stufiied both forms of both species of

this eleht enetomicellv end geneticvllv, determining their

structural nature and finding that the chloroohyll produc-

tion is maternally inheritcfi, inveriehlv, no metter ‘"host

the source of the pollen, reprofiucing in the seedling the

type of tissue which bore the ovule. The VQUPH censules

when borne on norfiel tissue ere ereen and when borne on



chloronhvlless tissue ere white thus urVine it oossihle to
’

deternine which tyne of tissue bore the ovule.

The litersture fieeline with veriessted nlents recog—

nizes the feet thet there is considerable variation in th;

0

-~.nrooortions of green end vhite in the variessted tissue.

Aposrertl , however, little attention has been neid to this

ssoect of the subject Vhlfih is e wetter of both scadexic

1

end precticel interest. It was therefore decided to mere

a study of both the nuentitstive reletianshios of the tvo

)kinfis of tissue found in the leaves of a veriegeted slant

and of the Derflnnech of such Quantitative differences

from one vegetetiVe severation to another.

sceous plant belonging to theI
.
"

Chlorouinftui is 8 lil

tribe Asnhodelese. The soecies forus are sure green,

a

origin of the variegatCE tissue Define unknown. Smell vhite

v
‘
)

are borne in the siring on sleLfier terete sceses,1...]. 0“"??? I

*hich after the floverins sesson nroduce vegetstive shoots

thet unéor moist cunfitions produce roots. Wet besel

crovns fievelon, thus furnishin: two types of metoeiel for

venetetive nronegetion. This Writer has noted towers the

enfi of the flowerins seesen small Vegctstive shoots near

tU
)

the ever of the scene erisine from Vffit enoeered at fir

to be a flower, i.e. one or two petals or revels ens ner-

Lens 8 stenen being nroduced at the noint thich res uro-

ducing e vegetstive shoot. Thus the plsnt in some instences

soneeiw:ix3'be viviosrfixn1s. Aftei'ifivs floveivzsnwaimroduced

1

the old crowns grefiuellv die 6orn end are reele‘ed UV new
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hesins to feoe. filhino seefilinjs horne by t.C. glsnts

SU”VlVF-]JN1Q°T if VTJVT’lji‘thp shefe so? EXYW3 sooeer to he

deWNiLooirW’ 0*MJ)“Otfifirll. It i}? tax) QETCJV rot, 'thougij, to

no sure thet then rill survive.

The followinr observetions on the genervl enstonf of

the lbs? of the V.C.

DY thi s i'..'or‘~‘.

c
+

”
D(Eueimi (wells: in iisszvr Eéni lcnwgr (gsifir:r<ixs o‘nsr V‘“

crews were Town”, PS Vere those of the evioer”is of the

Thite floverin: shaft, to contain chloroolests.

Purine the course of the eronrirfirt seecs, totelins

neer s hunflreé *cre nor in tei, all of vticu urofluced el-

bino seedlings. A few seeos were gatherefi from to,elly

green olents, but for some reeson none certineted.

No pure white or nure green shoots or esves more

noted. A wa'lpBVPF, horevcr, were “otcd in Vfioh he

White tissue evtenfiefi to the ease of the lesf, i.e. the

srwwui edhxa\ass nzu; cont:rurous.

Collins, as if he fiouhts the hvuottesis, seys little

0 ncerninv the chinerel notore of his chlorouhrtum, but

tlwthizes ed; lens ftffiyflut 8.':fl:*thnic Farintic Stupnnsttion'.

‘ .1 .2 , a r1 - 3 . “-21 ° .- .' ' , i- .. .. '-

In swearinfi Di «howzt's run~1e Piehol”ls*r, he sets, "in
 

it thr;an}-eoider“el lfTUYF is ETPPD Luu3‘the PulUFTLiS is

albinotic. Tlis souoers fired the foot tret the "nerdI
..

C
D—. - 1‘ F‘ - .. - ‘7. I" -‘ ‘ 1‘ - '1 1 -' r‘ ,"‘ I}- ~— - "a T "

ceLls *hetrsr tr en fr)? :u,ie the .nit~ Jr from etowe tn

.1

ET??? DSTtR of the lee? ere devoi3 of chlorodh ll. the

CPiTtI¢7“T, iv: foer‘ tlw t if? tlrs frn‘é Ii th ifte Ifiitci cenin*r--

* fill the seefilinns flied.
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F. Pieooloienn vet. HOCiO-VPTlOWFt7—-thfl JUPTC cells ere
 

eETF‘”7 illfitllir 1x215“? ftmxi t}fi’ PTV¢FN t)? 1319 VflgltE-7J?IWLS.

fierce in C neineretion of the condition of the epic

‘ 0 ‘. .v .- ...‘o ... ,x «- ‘.- , -

It tee ttie ooeervetWAn Itnoh led re ta V‘lefl( the JAFTC

Cells in detail, enfl the investirrt7in if tie ltevee of

7‘ " ‘ ‘ ‘" 1 ' .... 1w _: 1 ~ "- ’ ‘ " l" 'v. — ‘ v“ A, \ ‘ 1

CHltUWT F“t:':l we Finn i‘tuat 2J1 ell Ef:tflhtHKL .“F h7ktb (flvlor—5
1

 

 

(37)}?1f1311“71 51cf7*(:(W€> i‘i.t;i1 33117715i_?a. "
 

Leter, Envever, Collineth“te the at to opt tint, "In

Chlo*ouh?tue the leevvo onleine e as euoooceive callers
 

ouebeo of? as it yrvc erm U

! nfl.ittin° flnuv wne ~wtiete'et7o 79T”T. After 019-

O O a .

cuneinfi DQClllFT trove of vaticmet on prttorne in Tieeee-

C‘thfl, Phineo'in fno Teotvlie be eeve "Ho Fouht in the

 

VBTIPJHtCH J37 e or Chlonomfivtnw

i ,

0T§V‘“Rte the ordenl” seine ation a: to clo:r;tic Cmflditlfl?

to the Centere or edwee J? the lwevve h:vln: regejfl to leaf

\riain ie not Clearlv evident."

It is thue ODViduR that Collins {see not think of the

eztieureizefii fVWYrie <3f‘ lel07fiiulnitrv1 ;=e lie113n'5inr~ tC) tzie <30:2ior1
 

: «OJ-1

tVDe of‘rwxniclinfil Vifiuue crwwonent ticriuwa emnwrlee 01f-

ferert eelf—oerpetueting meristems. It, h reven, toes not

seem PfWN33fi??V t ajwvetilntr €337 rhvttrfixz eevruretfiyni of

green end albinotio Celia Two» 9 wiyefi prominw fioint 0on-

”I

eiderfix~x in tflwa ceee rc"the rfjiwé oenterwwi glant, tfiié.2teen



"\

- ‘J 5-

Quere cells over tie white centrel 9T“%9 of the leef, fine- —t~

inheritance of the choreoteee J lenaing to the sub-epidermal

lever. Colliee, too, wenti he inrevmler elimeene from eeee

Donne on rteen etninee flovetinw eeeflee wlicn (owvieuelY

beina eeotoriele «U?*veeielinele) teellved themeelvee into

t're etehle eeriolinel enreneeeent.

  

;1efiio—ver1erete fifn~we a? C lorookftuw eletun Pee C. on eenw

'te 3e Glenle, rflrfijte, netielinel we“CW%OIWfiWitJue (hevine

1 O O I -.

one-levered lehg) 0h1*eree. the lreVeF, 1t veult seem, ere

forweC, re i9 feunfi to be the Cree i“itl‘. Se» Home ere Certfi"
..-

D

menace.vleeene b" Tenner rne Pottivt, en Citer v? Jones

(1937), enfi in Pel+nnwvvhrn “Preek of Nature" enG Lye?”n*ee
 

 

Firteneie rivelis t" Ctitteneen (lcffi), tram the two outer-

 

moet levere of the tuniee. Theee To? ere feunfi in these

J
o

olente thet tle fiereetoeen peve rise t: e 'eenais end by\v t.

'oericliiéfil fiiviei;w1'tn t}wa'nantinel VWHMTthll of'ttve.leevee.

‘

Thus the eneen dermetouen in Chlonontytum eLetum medio-
 

elbinete otofluoee the "ream-eeeee to the leavee. Thet the

Pecond lever of he.fierietevetic tunicr is not Concerned in

the for etion of the Herrirel neeoshvll is shown by the

feet that seefi borne bv the elent ere eldinotio, the 915-

eniéeteel lever of the tunice nevinw been proved by Beur

(1909), ee cited bv beteson (19:0), to be reedoneible for

the oroeuction of the C? pollen? leevee. Thet tie freenH

tiswnxe is: onlfir DFF? cell. lEjW¥P tlfimfi i1: tins tLPllCPi is IJTOKN9d
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forms ver; obtained three lovers of teriste; coulc be es-

swned to be concerned.

"Let hf) 6* S

In JRWURTV 19?? thirty-four nlsnts of Chlorowhytum
 

which annerentlv veried consicereblv in enount of ereen

vere selectefi from those NTOVinp in the hOTtiCultursl preem-

house at Pest Lsrsine. four of these nlents were the normal

green tyne of C. eletum, two YQTE C. conosun var. medio-
  

elbinetn, end tventv-einnt were of C. eletum variety mfidifl-
 

q

3elhinsts. Leter one nl‘nt mes observed swone those not

selected uhich see of the slbo-nsrglnsts tvoe. Hessureients

in millimeters of each tissue t’T‘JG in eech leaf of suf-

ficient size here mede in ell olean. The measurements

were recorflefi es an. of green, mm. of thitP, and mm. of

intermediate tissue intermefiiete tissue, as infliceteu by

s lighter shade of green being that in which green did not

connose the entire thickness of the leaf. The plants were

then nronsgstefl es renfifily es nossihle 00th from division

of the creams end fro? the vrgetetive shoots Droouceé on

the scenes. The nerent pleats Vere numbered from 1 to 34

in no nerticuler orfler With reterence to soverent vidtn of

the sreen end white steins. The nrosunv resulting from

crown divisions vere oesienetefl es 1A, 1B, 2A, 25, etc.,'

the numhor indicating the serent nlsnt and the cswltel

lgttnr Slfinifylh? e cro n nivisiun. Progeny resultinx



fl
'
l



frov scene offshoots "ere r"esiyrweted siwilsrlv, e s ell

letter heinr used to incicste scape orivin. It was thought

et first to cxrnwire enunnts of‘awwwnw'producefl Ln’cNfich tvoe

of shoot, but insufficient PUWhers of slents orevented tnis

commerison.

r).

Considerable difficultv wee bed rt Iirst in determin—

ing the amounts of white end intermediete tissue since

they in UOSt ceses mere semestet interiixew. After severel

trials, Loueve”, it hes found the tuicfest end most sccurete

method MRS first to fieter*ine the c ubined ridth of the

green end intermefiiate nortions eno with the ruler still

held in niece to esti fitc es closely as 39293019 the vidth

of each of the thite and interseoiste strins. This mes

faunfl on connerisen vith resmlts obtained by seoerate, Vern

cerefid_rteesure1eqfl3<3f ench.rfi3nrte strin of‘irnnrnneeiete

tissue to be reletivel“ eccurete. The combined width of

the green merwins on each side of the leaf res calculated,

suotrecting the ccflbieed widths of the intermediate and

White bends from the totel Vieth of the leef. This re-

mainder nethod oroved to be‘nore rseid end as accurate as

O

-

measuring each infiividuel ens generate strig f
t

C) 'tissue rrKi\
4

totaling thew. Obviously, 518 to the verying width along

the length of e given leef of, for exentle, the green

margins, ccnsicerenle error would no involved in any neth-

od of estinetine relative eqounts of green, white end

intermediate tissue. Since, forever, we are interested in
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comneretive vslues for enounts of the different tissue

commonents, the methofis used seen as satisfactory as any.

7-. -v

results
—. —_~—.-———--.

The ereen olents. As res expectefl, ell Drogenv of
 

the green nlents were green.

Chloronhytun comosum. Dnlv tvo alerts of this soccies
 

vere observed. The leaves of C. cowosun are much narrower
 

than those of C. eletum, the White tissue be re in e nerrow
 

F
4
.

bend dovn the n drib of the lcef, the vhite tissue con—

stituting a much snsller portion of the leef then in C.

elstun. In the lesves of the two nlents on vhich meosure—

ments rere cken it is intcrfstins to note that the sversse

ths o) the white strios res for nlent l4 l.47 mm., the\
_
.
I

vi

average width of all the leaves being 13 mw. In plant 14a

I
.
J
o

the eversge Wiuth of the elh notic strip vns 1.56 nm.,ev-

C
3
-

erege Width of the leaves eine 9 mm. Plants of this

snecies heinr too few, no further Cate vas aken.

Chloronhvtnm eletum verietv elho—msrwinets. Of the
 

 

28 nlents to begin with, onlv lO yielded nroeenies lsr;e

enough to Drovide sufficient dete Lith vhich to work.

Since the ereen tissue cofinrises the skin of the chimera,

final results Vere tehnleted in terms of amount of green

tissue.

Anslvsis of Pete. In snelvzing the fists, totels for

(
‘
0

J

g
-
)

0
:

eech of the three tissue tyfies (green, interweéiste,

“
a

d
'

2
5
’

’
0

white) were Dreoered for esch oerent nlsnt enfl eech o-
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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 are not mathematically correct,

these values gave no value representing the entire progeny

with which to comnare the percentages of green in the

parents. It was therefore thought best to detennine the

average width of green per leaf for each parent nlent and

each of the progenies and the mean average ridth of the

leaves of each of the nrogenies. These last two values

were then comparable. Standard deviations were then cal-

culated for the mean average uidth of each of the progenies.

TABLE I .

PLANTS IN LVSCTPDILG ORLVR OF AgQUHT

OB GREEN OF PARTLTS

 

 

n. F . .
T ( Av. leth Mean Av. Standard

%:}e:€ ié Sgiigt Green Per WidthvGreen Deviation

”‘ Leaf in Per Leaf of

Parent in Progeny Col. 4

29 57.15 6.51 6.51 1.146

19 56.15 5.58 6.15 1.581

8 52.2 6.20 6.55 1.105

28 52.14 5.40 5.72 1.199

54 29.75 5.59 6.52 1.042

20 28.54 5.96 5.65 .692

22 28.41 4.81 5.65 1.015

25 27.48 5.19 6.52 .977

9 26.15 4.55 6.25 1.510

16 24.75 5.70 7.66 1.161    
 

In Table I the ten Darents having the largest number

of orogenv are listed in order of their descending percent-

age of green. The third column lists the average width of

green per leaf in the aarents, and vere the average widths

of the leaves ecuel in all cases, these figures would cor-
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relete eerfectlv with those in cnluwn 2. Column 4 list U
)

the mean everaee width of Preen in the nroveniee, and

colfirnn 55 Diwasentni tlmé sternhfirfi ( evijrti Wis Oi'13heew= velJles.

Ixe dflwftion rWE“ the stnlres ifil Gollt?l 4 OI'UPEEIe I

x
)

%

£:‘! '1. , V1 ‘I‘w‘ .\‘ n ’I V 0" ‘I l ': fl -. '

shexs tFPt, althauln the ”ejents are arren ed in er'ee L

descendinr fiercentuees of ”T69“, "fire everrse Vidtt 01

green in the nromenv shows no such trenc. There is ob—

viauFIV'rn) sienitdcwm"t relatien tfluvi L"t*een_rrvce avereee

1n

. ,
1

dth e? frpflfi in the eraser? and trrcrntrxe of rrren in

the nereets, nor with the evereme Ticth 0? green in the

werents. hirh stanfard cevietions further eneheeize this

In Table II the hDFCPntefies of each tyne of tissue

for the nerrrts ere nresented, followed 0v like values

'fiwr eecfiirwf t7vn‘rmvgeny. Derentn:\vlth thefidé‘progwwyr are

listed in 6,93enfiirq wrder 0f the perCenthfs of green in

the werente, Pnfl the firofhn? ffillQ‘lT? each WETGWt 3?? in

liVe order..a



-33..

 

 

 

 

 

 

 

 

TABLE II

PARVWP PLfiNTR VITH 0FFSPPIHG 1N UPDWR 0F AfifiuhT OF GFFHN

Plant Green Int. White Plant Green Int. White

% o [2 ‘70 9’0 ”0

Par.29 57.15 25.74 57.15 88 27.18 25.50 47.52

29c 50.00 55.55 16.67 8F 26.22 20.12 55.66

29b 50.00 21.74 28.26 8A 21.85 57.41 40.74

29f 48.59 29.05 22.58 80 19.42 28.64 51.94

29e 45.76 50.51 25.75

29a 45.45 27.27 27.28 bar.28 52.14 26.19 41.66

29A 55.71 55.55 50.96 28F 41.65 55.01 25.56

29B 29.58 45.76 24.86 284 58.21 57.16 54. 5

28113 57.75 52.25 50.04

Par.19 56.15 28.57 55.29 2RD 55.86 56.87 27.27

19Fb 51.06 29.79 19.15 28H 55.12 52.55 52.55

1950 50.00 18.75 51.25 28L 50.75 55.72 55.55

19Ha 49.02 17.65 55.55 281 50.25 50.58 19.19

19Fa 47.46 27.12 25.42 288 26.52 22.65 51.05

19Fc 46.51 52.56 20.95 28G 14.29 64.29 21.42

19Aa 42.98 52.25 24.79

19Hb 42.51 28.85 23.84 Par.54 29.75 27.82 42.45

192 52.17 52.88 54.96 548 58.18 14.55 27.27

19Da 50.95 54.52 54.55 54f 55.66 51.71 14.65

19D 29.95 51.47 58.58 54a 55.57 25.00 21.45

19G 29.66 28.06 42.2- 54h 44.44 57.04 18.52

190 25.74 57.04 57.22 54h 44.16 25.97 29.87

19F 25.85 55.27 40.90 54g 44.07 50.51 25.42

19A 19.67 52.22 48.11 540 40.54 24.52 55.14

19H 19.21 25.66 55.17 54d 57.04 55.55 29.65

Par. 52.29 20.85 46.88 Par.20 28.54 55.55 55.95

8h 55.00 25.00 20.00 20d 51.72 20.69 27.59

80d 55.55 24.44 22.25 20a 50.00 16.66 55.54

8a 49.09 27.27 25.64 20Aa 50.00 16.67 55.55

880 45.45 27.27 27.27 200 44.68 56.17 19.15

8Ce 45.48 26.09 50.45 20Ab 41.86 52.56 25.58

BBe 41.98 25.46 54.56 20e 40.74 22.22 57.04

88a 40.91 25.00 54.09 202 55.2 25.91 40.87

80f 58.10 26.19 55.71 20b 54.85 19.70 45.45

88d 57.76 26.57 55.67 20D 52.55 58179 28.87

802 57.04 29.65 55.55 20A 27.87 50.44 41.69

82 56.22 24.05 59.72

80a 54.96 28.71 55.55 Par.22 28.41 25.00 46.59

80 55.41 25.27 41.52 225 42.86 21.45 55.71

8D 55.26 25.89 40.85 220 42.50 50.00 27.50

8Cb 52.50 17.70 50.00 22a 58.46 52.69 23.85

8Db 51.55 56.56 52.29 22Aa 52.91 26.71 40.58

85a 51.55 25.61 45.06 22A 24.51 24.81 50.88

8H 50.25 20.17 49.58

8Cc 28.21 51.47 40.52    
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TAfiLE II (con't)

 

 

 

 

Plant Green Int. White Plant Green Int. White

373 3’2» 54 5.5 4 5+;

Par.25 27.48 52.12 40.40 9f 41.58 57.95 20.69

25h 51.85 24.07 24.08 91 41.58 20.69 57.95

25b 51.67 51.67 16.66 98 40.00 24.00 56.00

258 50.79 25.40 25.81 9j 58.10 50.16 51.74

25f 50.00 25.00 25.00 90 54.54 50.91 54.55

25c 43.78 26.87) 24.59

25e 47.75 25.00 27.27 Per.16 24.75 51.80 44.47

25g 58.18 56.56 25.46 160 68.97 6.89 24.15

25A 54.96 25.62 41.427 16f 2.00 24.00 24.00

256 22.22 22.25 18.52 16e 51.02 26.55 22.45

166 47.61 50.95 21.45

Par. 9 26.15 21.84 52.0 16Aa 44.25 28.92 26.92

9h 57.45 21.28 21.2 16g 45.18 22.75 54.09

9e 55.00 25.00 20.00 16A 59.25 28.55 52.42

9g 45.95 8.11 45.94 16a 55.75 52.18 54.07

90 45.18 27.27 29.55 16b 55.41 24.65 41.95   
 

This table is presented merelv to Show the range of

variation for the progenies. The range of variation is

noticeably greater in the larger proeenies.

Although the percentage of green tissue in the parents

amountis more indicative of the comnaretive of green tis-

sue, thie neaeure being free from the effect of varying

width in the leaves, it is perhaue not as combarable with

the mean average widths of the leavee of the reeeective

procenies as is the figure for the average width of green.

Table III therefore presente the perente in order of de-

creasing evereee wifith of green in the leeves for comparison

with the mean average vifiths of green in the nroeeniee.

Here again, however, there is no detectable trend in the

values for the Droneniee and hence no significant relation

of amount of green tissue in the parents to amounts green

in the Urogenies.
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TABLF III

FIFTUTF II IIICIWIIG IIIII GI IV F”GP IIIII GI :IIVIS

GGIIIIII IIII, wWI vaIzI TI”H OI LIAVIS IN FROGENY
*

 

 

P‘IMenv

Plant AV. Viqth G. SPIN AV. k7(th G. mm.

..J" 0

 

9 6.51 6.51

8 6.20 6.35

5.96 5.63

5.70 7.66

28 5.40 5.72

54 5.39 6.52

19 5.38 6.15

25 5.19 6.52

22 4.81 5.63

9 4.55 6.25  
 

IischIion
 

On the basis of Iesults obtained in this stufiv of a

small number of DlRPtS, th9re would 96am to he no noint to

salwctinn in CIlOIOIIItII VPTIORGt909 in armor to obtain
 

rtrains of GOWUantivelV yraen and GUIDIrItiveIV white plfints,

as Gardnpr haw bwpn Ihle to do Iith PPIRT?Ofilufl fine. RIlPI-di.
 

that fiiffprent results might have3
:
)
:

Althaarh it is recoqfiize

been obtflinefi had I lnrnnr nuIII 01 Ulfints with a vider

h
‘

;
.
‘
J

range of VIIiatinn bran ODPQTVOG, PIG h d thy stud? extonfic

over 8 lancer moriod of imp, tnII is Cvnsistent with the

idea that the Vfiringten slants a? this InnCIQR are mono-

cwlfi“VI1Iq moriclinel chiIera s in Ihich In loavcs Ire Iro-

duoefi bI the two outer levers of the merist emItic tlnicn.

If, as suanomod, the outer layer of the tunica is IQSQQHIible

for the epidermis Ind tho murgin—Iecophyll of thm lnsf, in

this medio-elbineta verintv of C. olrtum, _ ricIinal divi-
 

sions in thn GPFHEt gen are Iesoonsible for all thn green

tigsue of thé 199? Wrrsins. It is 999v, therefore, to



understand rhy the Drcporticn of green nraduced, i.e. the

reletive width of the nreen margins, is not cnstent. The0

number of periclinel civisicns is nrobehiv affected bv a

nunber of fecters such es the generel growth rete cf the

Ulent, or varying grovth rates et the times vhen the length

of the leaf is increasing end the time when the leaf lenine

differentiates fine crews frem the lee? nrinorsiue. Thet

such essdmatiens ere true is indiceted my the observation

mede by CJllEns end confirmed here that reunq reoidlv growing

nlsnts enneer to have Wider bends of vhite tissue and con-

teretivelv nerrover meruins of green tissue.

Kith the excention of "Ereeh of Nature", leaves of

Peleramniuns ere thought to he fcried by the action of three

or_more lQYers o? the neristewetic tunica, m0n0—, fii- and

even trichlnnvfiiln: quns being possible. Ffficecv of selec-

tion in this enecies can possibly then be attributed to the

eese of sepveeeticn of ilents with Gifferent numbers of levers

in the skin tissue ceuuonent.

Sumnerv
-—-—-—b

 

l. The nurccse of this etuev was to verify the eeri-

clinel chinerel nature of Chloronhytue eletum, variety
 

medio-elhinete, end to determine the efficacy of selecting

for nlents with more or less green in the leaves.

2. Thirty-four nlents were stunied, four of vhich

were the ereen tyne ford of C. eletuu and two were 0. comoeun
  

var. medio-albinete.
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13. fieeeurenents vere msde of the Width of the green

mereins, o: the White center strios end of the strips of

n eech of}
.
.
J
o

mired green ere White tissue celled irterued'stel

the parents end the Drognnv cg Cgrived frjfl vagrtfitive
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