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Introduction 


The illhcriL:tllce oj dcficicIlCic., ill sugar "Ct~ls. 

inheriLI!l(c, h~l' attracted lhe 
and 

Hoi 0(: 

Discu\Siolb 
10 

the localil:ltion 

attelltioll of scielltists because mall\' 
oj sucrose content anei root em 

tilt: rooL 

and tilt: 01 sucrose ill 
(~I, j()) ano also the 

rest Oil the Ilew bus 
leaves IJUt in lilc 
where radioactive·marked 
it was indicated tll:ll 

the mobile "ugar ill the vascular Systelll 

lhe 01 
t he LOpS or the roOlS. In 

lor nutrition, 
lile radio:tcllve ca r· 

lorlllatioll 01 sucrOse in the leal blades, 
{ollsider SlICI 'he :L' mobile sugar buill 

ill lean:s, but llot ill the fOOts oi SII;.;ar beeb 

UTel' 11h 

unknowll, 
in beets (eJ I) , 

dd.( 

dilkrc'lll stnlClUl'Cs 01 
01 tlte 

interllal [is"les, s()m~ colorless 
Tin: I UllCfioll 01 III 

and OI!JlT crops showed [hal 
lile size. color, aud ltUlulJer 

sucil g~lIn, also ,hI: illlCll-

III COllllCClioll with Ihis, a 
01 certain citaral'lcrs ill 

IJi:eu" 

III 
gene's wb iell 
[lclerosis ill the 

DiHClclll ( 

I.,) . ( l'rLaili 
III the 

obsencd III I'lallh alter C;;POSlll'C 
to ;tWllIi, r~Hliati()n 

of the inheritallce oj 

san' lor lhe gcnct ie and 
work, lor Ihe breeding 01 irradiated beels, 

\lalerial and \Ielhods 

The Llces smdicd were isolated ill \ari~Ld popu­
latiolls of sugar alld [udder beCh. inbred lines, ,Iud 111 this 
,til lIatur;1i mlll;II]"IIS but not mutati()lls stimulated 
radiation, ric, 

F secd 
the in· 

lkp:trfmefll oj 



.I01R;';M, OF TllE C\, S, S, IS, '1', 

hcritance 01 the slIlall dillcrcnces ill the 01 lhe par­
propa­

to obla ill F 1 a uti F" seed 

,genes causing ~lnd other gt:llcs 
known in 1Jr:/a L will not be discllssed ill this paper. 

Results 

The inher-itau('e 01 albinism. The of allJillislll in beets was 
,laned 188:) and IBtl,; Proskowcl! sl miin] 
scyeilleell chimeric with altern ale grccn and whilc sC(lors, He camc 
lO conclusi()ll albinism was inhcrited, 

:".'on-Mendelian inll(;rirancc of chlorophyll deficieTH:Y. status aifJoma­

cuiatus. III I!lI 'l Stehlik loune! a sCl'd bect which 
olle green alld one whilC branch. The growl! from lhe seni balls 

from thc white branch were lIe concluded "Da, diese 
von dell! in dell ZehlclJ yorhandellell Farbstollc del' 

was c:tw,cd 
..) could not chlon), 

and perished at all stage, derived from seed I)alls 
of tIl(' grccll Imlllch g,ne liOO llormal green plants without allY trace of 
;dhinislll. Stehlik VI a, the ilrsl to stalC thal albitlism III heels 
was inherited through the as S/tOWIl from studies ill Milllbilis 

alboll1acu/a/a Corrells in I'JOl) 
Stehlik's {onclusiom that albinism in beets is inherited through tht: 

cylllplaSllJ was confirmed \Iullerali in J~)28 and J~l'I2 (2;;', 2()_ 
:Yhmcrati indicated that chimcri( Ileus OCTulTcd ill 
lions at the rate of one per flO,nOn or Hl,OOO green 1'0 
inheritatlcc or albinism. :YIlItlcrati collCcLCd aboUl 300 chimeric 
\,C;1I' in commental varieties. 

The prog(:ny lOllsbted of while when the /lowcrs 
the white branches or grcet) branches. 

Seed collected from the I)ranches 
as m live 

from white or green 
i,m ill beets ill inherited III 

,\limbil;, ;lIlt! ti). PrilJlllia sinew'is (II 
and in Zell lIIa)'s (g), 

In 1940 Owen alld abo dcscribed one case of 
inherilance- of albinism from studi,;, 01 the progcn; from white and green 
branches 01 albino 

I have studied mall\' 
in sligar awl fodder beet OllC 

:I!llhenlic casc' 'was ('slablishcd 
the nuclear In all other 
01 ill the 

to note lhat among 
be for recessivc I have 
I1c\'('r obscl'v<.:d chimeric 



IX, l\o. ·\RY I 

III bCd populations lllOrc oltcil a, a u>ll,cquellcc or hcrilallJc ( In 
the rather than ,1:, a resliit 01 ll1utation 01 lluclear gent's. This typ'; 
of albinislll, becausc of its jrcqucl1t appearance, attracted the 
at.telltioll o( the first ,G, 

In a review of the inileriLalln: ul ddomphyll ddicicncies ill which a 
re;,urlle of all cOllduned ill all crops to 1~):U was (iled, H. dc 
Ha;m (I/i) IllClItiollCd, for one Ii pc or dc· 
jl( I ypl' 

l\IendeJian inheritance of albinism-the 
beets of Yellow Eckcndorf, 

green char 
of sugar and lodder bCCLS as \\'l'11 as the prc,cll(c or aiJsencc 
ill seedling', 

III F" hyiJri{b derived from pollinatioll 
pollen collected frolll whi te branches 

2:)0 and 79 albino 
to the "mailC: 

derived from 
collected froIll the grecll branche, of the 
families lor albino 
albino, III this way the green 

lor the rete"ivc 

Eckendor[ plant was 

r denoted as IV '" This gene produced 
The (himcrit nature or the 

of llormal grcen .,ugar iJeet 
of ;1 variegated 

The color of theo.e albino 

to one 

for 
the 

gene which 
the hOlllozygOte. 
Eckcll<iuri plalH 

was caused the !lallation of the dOll1inallt gene 111 into a I"('(essin: gClle w, 

Recessivc gellcs causing complctc albinism or arc COlhldcl­
rarer in beets (han the other rt'C(,",IVC g-clles for chloroph)lI defieinides, 

;b for the g('lll'S \·irbCl'lIs, ehlorin:1, elL 

Tahle l,-"\kmidian Inheritancc of Albini,," ill Beta VulgllS [" 

:-lumber of Seedling, 

Whit<, x 

In 

Observed 
Cal(ul<t(cd {Ratio ]) 

Observed 77~ 

Calculated (Rat io :l: [ ) 7{)o. i;j 



appearance oj albino 
! hethe dOlllillalH gelle .\mea or 

III F somnimes 
rat io of Olle to I;) normal green 
w[th true of gene, 
crops 

IW .\. S. S. B.I 

b\' ,Ollie 

,I( I iOIl 

ill the 
to deal 

i II other 

Aurea 
found OIll' 

IIJ 

coloI'. 
/1111//1. 

type-the dominant 
plaJlt which 

'Color 

dnminalll gellc ,III wilh 
sCl.'dling.s \\'('rc all)ino. similar gClle \la,The 

de":rihcd In ILwc:r in .·/nlnd,iwlill and ill and iJ\ 

(:olTem (J) ill I.'/Iira IIn'IIS, This gene knowlI ill olher crops too. Table 
2 ,holl's the dau of (,I I he ,i 1/ I I ~J:)l. ,wi! 
I !Fi.). 

(Tossed to 01 a gin'lI lype 01 
, was ltol llllilorln: green and 

I. 'idied green plallls 

oiTspring. iJUl the F, pro· 
for green, alld alhillo 

Tahk 2.-1nlu·ritanrc of ;\U1TJ ryp:.' ill Heel,>. 

(;eneratioH \'Cal 

:'\'utnher 
of 

lint'-; Grn::l 

Si.:('d Ji n~, 

\1,;:.'llo,,· \lhino 

01»;.;cn,,'d 
(:aku:atcd 

(rat io I I , ! 

I , ,-)~:! 

.(;1117 

Ohscn\' __ ! 
c: llculatcd 

1:1) 

I q:~)'l ~II 

;2-12,.0 

II 

,lJ; 1I ~ 1 

Ob:-.cncd III 111:1 

(r;nio I :1 ) 107 .()o.,::) 

()bs('f\ cd 

;11cu:atcd 
(rat in 1 I ) 

! ~l_i:; I·, .J I b 

:J09 

I 12~) 

II IH 

:)~) I 

:V~:) if) 

Ohscrn:d 
CalclIlatcd 

{latin 1:2: I l 

F" 19:,1 I H I I H:l 

17!1. O.t>:l!} 

Ohscn cd 
CalcU!;i1Cd 

(ratio I I) 

I:):,,):) I K I 

I(ll 

101 

Ill', 

point or prohahillt\ for r, gClIL'l 

POl1lt of prnbabilJt\ Inl D.~l 



LUl.esccns type-gene III. The rcccssilT gClIe (II W;h 

between sligar and fodder beets. Red Eckclldori 1\ 6219. 
h) I) 3). In 

and sometimes the pair 01 leaves .11so showed 
llorma I leaves bccallle mol'(: and morc a 

planb dietL In 
was redUlcd and did !Jot excecd SIX penellt of the 

normal gTCCll of the -,<lme The F. planls 
llormal. 

of these r;HC'S arc 
Slalltlan"") hecanse 

accumulatcs 
later. grccll. hut !lw following leaves become 
gn:cner alld cOlHjiliollS '111(1 (;)Il 

not of Ilormal grcen hects. 
gClles or the arc 
Ihe of of 

wilh Ihis. in Ilw !!;rallc or 

:\uluiH'r of Plan's ,dth SC((Hld and Thinl 
Pair.. of LC<l'f{'s Colored as follows: 

Gf(~('n 

2iO 

Calculated 0.4 IIi 

point of prohabillt) 


point or prob:lhilit~ X (iJj-l 


Tahle .-I.-Segregation in F~, After Crosses of T'wo Rau:s of Vircs('(~ns Type (rit Vil 112 
and tlJ 1/:; V:;) of chlorophyH dc(icicntit:s in Reta Fulgas L. 

:"\umbt'r of F:~ Plants 
Suryh iug 

Green Yellow x 

Observed 2()O 

C:tlculated (ral in 9: t) ,)01 

point of proiJahil it;; :U)·j 


poinl of prohahiiiq X:) 


A II these \Vhell 
two diflerelll vircs(cns raccs arc norma I green 

(41). The double 
heC:lllse ()f 

III gene \\'Cfe also oj 

harw",l, the ":grcg;llinll sllOwcd nille green to four I) . 



J0L'IZ:>;,\L OF Till' ~\~ S. S. B~ T. 

The 
percellt of 

root ill 

weight of root of the normal 

when it 
the ratio of three 

there was 110 cOlltillual 
the sallle oiJscrn'd bv I 

In isolated at 
which showed 

;11 hanesl was ·U.O 
green in the same F 

is sejl,tLlted [rom other \·iresccils gelles, 
to one. III such 

wit h Icces,i\'(' genes in hce!s~ 

pClh. 

the Salt Lake Cit) station allother 
:t ,till stronger deby in chlorn­

tlescril)ed g-enes and Ttlble 
illustrates the illhcritalllC of the Observatiolls \\'(;rc (ontiuClcd for 
three years. l'I1(' 1", \HTC normal t;l'CCIl. III the F" mOllo· 

was ohserved, 

,"umber of 
~umhcr Seedlings 

G('fu.,.ra~ Poptlla~ 

Year lion rions Gn:('u Ydlow 

cd I (F", h 

Ohscrn:d F' 

Calc"lated (ratio :i: I 10.', 

Obser\t'd I~Jtd F, 

Calcnlat('d {ratio I ) 0.729 

ObscrH'd I'lJI F" Hil 

Calculated (r"lio I) 

()hscl'y(x! I" H'l 

Calculated (ratio :i: I) 71).7:) 

OIN:ned 1~~~).~1 19 
Calculated (ntlio 1:1 ) j);1ckrro'ls 22 22 O.R181 

x" = :l.HI 

X" lUi-! 

""'mllt"n chlorophyll dcfkiencies--the 
deficiencies arc based 011 a 

gene W:1S obsened ill beets 
this gene 

( 

shows 
h,1\'e [iowered and produced s('cd, 
,it the ", IncHs." 

The dala for 
and 

F a lid i II hal klTOSS 
of plan is 

hI' Owen 
to normal 

x 

http:G('fu.,.ra


,\be,l!;g (I) found allother gcne in i)('cts the gelle which 
green to lIormal grecn SCt lors," 

was indicated ,\bcgg (I): 
Yellow to senors," The inlwriullce of lhi, gCllc was not 
,hOWll, 

The deficicilcies which dcvc]op ill the 

VOL. IX, i'\o, ,I, J":-;IARY I 

of a 111 u ta ble gCllc ha \'c beell descrihed ill ,,,,,erai (l g, 19, 
Simil:Jr genes llOt found in lJ!'ia 

Chlorina type-genes ('h, and 
defens of ill beels 

redu(cd, 

'-rahle (L-inherlrance of Cldorina 'rype Deficiency in JJeia ~JU/g(H L. 

:"\UtUh(T of St'cdJings 
(~cncra· ~unlb('r of 

tion l"amiH{'~ Green Yellow 

Gene cl1 isolated in CS 3;"'}/2 
Ohsent'd 

Cain,Tatcd 
(ral io I) 

h t,l~ Ii}; 

t:,().:) i),OI:;] 

Obscl'\ cd 

(:;:llntlated 
{ratio I; 

1:1:; 1 F, tnl 

lO;-).7t) 

'10 

ILW)~ll 

Ohs<:r\'Ci[ 

C;licuiarC'<1 
(rat io :; I) 

l!FI;) Fc Ii :2:) ~f 111'1 

100, O'lilil 

Obf-,(;l"\'ed 

Calculated 
(ratio I ) 

1~ );~) ;-) Sit 112 

III'>, O. ~19;L~) 

G(;llC ell isolated in Great \fesit'rn het·t 

Ol)s{'rycd 

Oh>erved 

Calculated 
(ratio 'I: I) 114 11,7 [0] 

Gene (/1 isola({'d in 

Obsenc<i 

Kleinwanzieb{'n b~'{'t 

Calculated 
I) 55,25 IR 0,7511 

()hS(T\ cd 

Calculated 
(ratio ~~:l) JlL 

point of probahiliq 

point of prolJahili!~ X~. 6.fH 

X 



gCllC, differ ill t he oj rcdllClioll of the 
Ihe gene ( which was isolated ill tile 

reduced the 0/ roob about :':0 pcrccllt. Another 
earlier (11), dccrcased the rool much more. 

which wcre isolaU:d in the inbred lille SLC 
F, h\'iJri(b normal 

hI ilrids "'eTC l1onn;,j grecn III 

Ilormal 
lk H. E. 

Sugar 
. which 
crossed 
'S7R 

crossed Ilormal green 
Fe hybrids ,howed mOl 

\Vhcll Iwcts of the 
chlorina 1:1](' beels SLC 
color of cotduiolls and 
obtained from these 

rhus, til(' beCIS \\'il h 
10 

oj the gene oi 1"(11\ liS the 

<lificn'lIl sugar hl'CI yarietics showed 
19:>'1. and I ~F,,'j fi) 

K. oj lhl' Creat VVcsterll 
light 

i II Longmont, Colorado, 
alld to clllorillli tYI)l' hcets SLC 

which I rcccII'cd hom Longmont. 
F. plants green and 

[n 19;':) T studicd ;ilso the rc([;"i\'(: gene 01 Ihe isoblcd 
III I.hc iniJred lil1(, SI.C I02~ !lun which f'rom Kkinw;lI1zlebcn's 
beets Ii) . 

Interaction In 
i t ,,\';t:~ 

shown I.h;11 

.\l the 
,iahle 

were 
combined wilh til(' llOmo/.\gou., gellt's c:nhin,i.( antHhcr type o[ 

for CX;llllpIe. Ihe gene of chlorill;[ type, thell 
two via illc under i:l'l'l'nhousc 

between certain genes for 
of the \Circsccm tvpc 0/ 
the combination of (11'0 different 

nOIl-\ 

the 

;Hld 

genes of Ihe \'ircs[cIlS 

conditions, which carried the 
above-mcn t iOlled and I he F., (lrogcln 

nine grcen a 11(1 .,('\'(;n 

Tah!e 7,-Intcl':lc:ion Uetwccn \,in.'SH'Il"l and Chlorina G{'Ht:S for Chlo1'ophyl1 fh>firknc!, 
i Il F~~ G('n('r~Hion. 

I-Jvbrids 

Sredlill!.;' 

Ydlow x' 

Ob:-,cr\cd 

CdkllIalnl (ra!io ~1:7) jll(j 

I pOlllt of proh;lbili!\ ~U;H 

poinl uf probahi!;[\ X:' = (dH 



VOl, IX, C'\(),i, .\R\ I ~.)7 

Tahil: also show) that it I,as p""iblc 10 distinguish by [h(' color of 
and m;ltllrc leaves lhe of the genotype from the chrh 

genotype ill thest' 

'When the gem' VI yirCSCCllS comhined with the gene A II, 

;,cgrcgatioll complicated. wcre 
observed, F, could he 
because tbesc plallls carried the genc Au, pro, 
dneeo, after F which [he ratioll: 'l green 

(4 Vi1li/lIl(lU ViViAu(lu): 'I 
I V;tlillllllll) : ,I alhillo (I II 

The threc viable classl's g:I\T F, families which (Oll­

d assifica Lion. 

The effect 01 em'ironment on chlorophyll formalion III different 
Culthatioll 01 beets the main 

.'lIchas \ urea 
differenl ('nvironmcilts showed that 

vcry much the lormation of 

DiflprclHCs fIl thc 
l'specially ob\·iot!.s ,dlCIl these or 
under field rondi t ions. D i ffercnt 

a nel fall 

and 
action of the gencs /111, (h, 

of ClI\'irolllllcnt on 

could I){' illmtratcd 

Lethal ('hlol'ophyll mutants-A HAil, .\U.\ll died 
ullder field ('onditiolb tllrce 

Semi·lethal mutant~ 

a Imost norma 11 y i 11 

under gn'ulhnmc cnnditiom kaves and pro 
<lured a fair amount of seed. The mutant 

field and had 

to accumulatc 

bccomes nmdi­
The raccs which 

wcre denotcd a, "\'ir<.:S(C11," under conditions, 
classified as "x:tnllu" in held T'he races with 
which green wcre dl:l1otcd as vircsccns. 
llIore viable than otiter races with ,ccdling" 



Table- 8."" "Interaction BeOH'en Vircs("cns and Aurea Genes for Chlorophyil Ut'tirien<.'y 
in I':: Generation. 

Seedlings 

Hyrids f;rc(~n Yellow Gold Albino 

Ohscn ed 

CalClllated 
(ratio 

o hl'crvc. I 

Caku]arcd 
(ratio 3:6 :1:<1) 

J9'>1 

I!I:;!l 

q:j 

'II 

<IR 

17~) 

IRI 

!(l 

~17 

1)[ 

:l'l 

18 

J2] 

121 

iii 

LlGI 

<UR9i 

:'7;' point of prnb;lbi1it)- X2 7}tZ 

point of prohability 

obtain seed even ill thebefore and from 
although their 

of 
vironment whicb 

The differences 111 the 
the in(]uencc of en­

ill beets were also descrihed for olher 
crops: Akerman (2) in oats. Smith and Holm (I tIl 

The of dnmi Hallce of the genes 
also varied undu different conditions< 
of chlorina type were as viable ill 
the chell looked much JigJ1tcr in 
The Chell did not differ in the 
green The gelle dl was reccssive ulldel' 
Another kind of behavior was observed in the field. 
gnw, for the 
were light 
and could be 

the 
to 

eft were normal grcen while the 
Tn the latc summer the 

In sncll a way the of dominance changed 
peTiod, as he seen from the data or segregation in 
(Table 9). 

the 

Tahle 9.-Segregation in F, Chlorin" Hybrids (Ficld Obsen'atiol1s in 1%3). 

-"0. of plants "'"'ith folor of Ic.n'('t; 
as follows: 

Reading in: Grecn Ligh (·grcell Total 

July 11 

October 17 



VOl. IX, '\0, 

of green color of 
"'ithin commtT(ial pOjlulalioth in the 
leaves, The diflen:nces ill the represents the main 
factor causing: lin.: g:rcclI colnr of leaYb in 
individual beets. '11) showed a 

the 
melcr ill the color. Therefore, for 

green color of leaves. colol slandards 

ma) Cl;lssifictl iOll of 1ltllll[wrs of 
III a short lime. 

To ucterlllinc of grn'l! color of iran's the ( slandard 

of E, F, Votehall was This color suuH.lard I Ii da"es for the 
or grcc color, green 10 dark green, Each ebbS is <lidded 

into IOllr sub·delsscs, which do llot diilnclltiatc ill the 
phyll but shades o[ beet leaves, 
"was 
of the color stalldards 
the 

(bsscs of this standard equaled 
per one squ;tre U11, of the leaf blade, 

heel races rich poor ill 
foi obtaincd :lftcr selectioll lor the of 
leaves, ,\. C. OkOIlCllko the first to 
of chlorophyll. He showcd tbat plants selected green color 
and isolatiolls produccd ditT('jCllCCS 
111 the imcllsi ty of green color of the 

I studied the inheritancc of intensity of green color hy mtnA" sugar 
lwl'l dom" 3~),11) , 10 shows the the 
dOlH'S and of Iheir F ,. V., and iJ;lcklTllSS hyhrids, the 
of green color was done s('\'cral for each The d;Jt;1 

showed the 

I. \<\Then cloll C to the 1 dol1t, [61. 
I; were allllost as the i r pa rents. 

:!. 'When Ii I was crossed to dark grccil clone 
F , as the paren ts. 

3. \\fhCH (' lone was ([,(",cd to dark green 
clone (i(j, the were Interlllediate ill. color in both 

crosses () f 
lOll 

:i, '·VhCH back t() 

green clone the F j 
and vicc n:rsa whcll back to the dark 
gTCCIt dOlle F.. III bnt.h 

the ba('k<To~s wcre intermediate in clear (olnr betwcC'1l the 
F, and recurrent. 



Table JO.-Vadation in the Intensity of Grc(;11 Color of Leavc~ in Sugar nCe[ Clones and Their fl. f:,~ and B.:u-kcross Hybrids Determined "\c* 
cordillg 10 Color Scale of Prof. E. Votchal.* 

Coeff. 
Number of Plants With the Grark of Green of 

:)C";j I4natiuli Color as I'ollows: 1'\ulnher Vari~ 

of Parents of Standard ability 
(;encratinn and Hybrids 9 10 II 12 l~ 14 15 16 Plams 'lean U('viatinn Percent 

Clone with light 
gTecn Ica n~'\ >~ ~ O.HIi 

1'. 

gr('CH lca\'(~s :~'l :i,K24 0.'1] j(i. 


F: 	 1'-:17 x Hi! 11.% 

P·()ti ..dil! 
leave" 1·1.000 

CIOI1(' 	 P·20:,) \\rith dark 
Jea\'es Ii ]:, ~J) 1.20 

P·tWi X 2ns 21 It) 97 19 10.7 

Ii, x p-nfi If, q.1 ~I'; 

F, p.(iIj X P ~)7 !l 1 I"., 1.09 

Backcn)ss p :)7 X (P"37 X Zl 214 24 26 II LfF, 2~L€1 
:::; 

Backcross X \1'';17 X 1'.(16) 28 If; J.I III PI 11.:D:! ::!.J7 21.0 

F, P<17 X p·(it; 1'1 24 ;!B 21 II K 'I 17:, ~,K7 

;....P·66 X P 	 20 2(, 37 :\(i :10 19 17 II Ii) 260 

. Illt('n~it\ STC("'l1 color \\"ith the increase 	 Yo 

?;: 
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G. F, and l"c hybrid, obtained lrom (H)SSeS between light 
glTell done 37 and dark grcen donc GG ( This 
was an indication that the ge·netic diH'en'nee, 
of green (olor which were observed ill the bcct populations 
were caused mainly hI' the !luclear gene::;. but not clelllenu, of <yto· 
plasm. The backeI'm" (ollfinllC'd this ultldm;iol1. 

7. The genetic of the F, and F" as well as of the (or· 
responding backcross ,11OW('<I lhal the intc'llsity oC grccll color ill 
bects is a quantitative character which b caused the actioll of polygenes. 
Thereforc, the inheritance of the oj in sugar hcet 
races must he studied Oil the basis 1)[ method, for the 
or the However. 11w analysis of 

01 'intellS!l y of the grcC'll 
of th;" paper and will Iw elucidated 

Genetic 
beets. 

. Aurea it), lute,cellS (gene Ill). yirc\cclls ('\ 
gcncs-TJ1 1t . and chlorin<l (11, and 

'1 he 01 interaction between genes vi[ and 
and ,Ii" and All are dis(llsscd. 

01 cll,'ironmcnt on somc indicated gClltS is showll. 

!caye, (othisting of Illosaic white and 
green ti"lI(, ,senor, llIore "lten a.s a result of chang-cs ill the 
heritable ,ul),t<lnccs 01 than ill thc result of lluclear mutation::.. 

,\ study of differcllt hyhrids showed that the inherited difler· 
('llet'S in the <juantity of ( which arc peculiar to different 
withill commcnial ,arieties arc determined the nuciear inheritance, 
that is, the ael iOIl of Thesc ill color of leave,> 
and ill or 
Thcrclore. 

a. 	 of 

b, 

c. 	 calise the ("hloro· 
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