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Introduction 

The sug"r iJeet is knowil to cuntain tuany :,ubs(;lt]les other th,n) tlte 
SWl'ose which is I rl'c()"crcd ;1, a cOl1ullcrci;ti III 
the,e substallce,s tcnd to he ic ill the pion'" 01 ,\UCHhC I,(,CO\'l'1"\' 

frolll the beet. U"uall). in Ll( tory ol'c)';!tiol1:' t/!CSC currt:llt h \lt1\\,;lIIlcd 

chemical compounds arc referred to I» Ihe otlC tcrm "illl]1\1l'ilic\." 

less of Iheir iudividu;,j nature. II seems, howcn:r. Ihat ill Oldn 10 mak,' 
the mo't <'fkel i\'c sl U( II' of ,wh it might be \\'l'll 10 separal(' 
these ill to component ll\l'l hoc" C\ rc it \,;1 ila ble- tu diu 
sUlh a 

Ouc of the 
lion the (ris;tc charidl' ralfillosc, with I he' 
.\t the present tillle lJ() 

Uuited Stales 
COllScqUCIltl), it 
frolll tile 'iugar bcet Ullle" somc [unher use 01 

The Sllld, 01 the iliitcrit;lllcC or rallino,c pmdm lion in the i)('l'l was 
made po",il>lc; first, bj till' of ;1 ll1l'thod 
f()r ral11110sc dctl'rmitl:ltioll hI' Br<nnl (I) ill 19,~;!: ,ccoud, til< 
Illt'lll I'()\\'(TS of biometric;!l method, lor ,twi)' of ( hal" 

anns: ,Illel third, 1J\ the 01 inhred lillI'S oj sugar lJcch ill lhe 
"COOPCr;l1 iyc I n bred (:3) h,n ing c'dl ('I\1e, 01 ralhllosc 
UHlI l'lll. 

U:,I result' from OIle mas,s seiee lioll lor both and 1()\\ 

ralllllose COlltUlt of hcets han: bccll reportcd hy \None! (1). 

Matcrials and Methods 

The 01 tile data 
dc,cribed 

method or BroWI! (I) Wilh 

hert [ollo",s rather ( 

T\\'o inhred lim's froJ)l the Illilrul 

tion wel'C idclltilicd 
ITOSS \\'cl'e 

studied; high r;tlllllmc parcllt P 

Fe' BY!, alld BI ,\ll thc 
ized completc block 
'j'wciyc, 

(a) 

lllllllhn'II0701 
hrhh ill til( F 

ra ndolll

populatioll .'lUtiicd, 

. 1 he Crc~lt \\'e",tct II 

ad\ icc on thl' 
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Deterlllinatioll o[ laflino,,, is as perrent Oil slIu,tance jn the 
becl juice and aSSUllle, a ('otlstallt m;Il'c C;Jlculalioll'; arc on obtained data 
without transformatioll. 

Variability of Population 
The variallces of the am! F1 )lJS may be med (0 

measurc ell\·iroll!llClllal if the P;lrt:lll,; arc lor the 
factors under consideration. The total variance of the "IcgrcgaliHg 

gcnerations is the sum of tlH' alld cllvirOIl!1IClllal ill this 
s[wll', the variances all estimate of the 
Inasmnch as the meal! I 

not differ errors or the Yarialln· 
as'mmcd 1hal 1he parents arc homo

. LygOUS for genes 

Table I.-Variances and Their Standard Error for Pern.-nt Raffinose on Dry Substantc 
for Six Populations Derived [roui Two Inbn'd l,int's of Sugar Beets, 

Variann:' 
Pupulation (Mean square) 

!l070t (I'll .t21l:IIH .UU·170 

li, [0 lL070l .f:j:H121 J)(l!)7U 

Fl .111(187 .00105 

h .~5J ± .f12050 

B, 10 5()··1l5 .1(UiU8 .- .0(81)7 

',()·115 (1',) .12~'1:1l . (Ill lSI; 

Population Means 
of the \ arious poplllaliollS differ sigilific:llllly in 

all F ,!tOWlI ill Table ~. The III calls of the 
and :Ire equal to tbe avcrage 

The meallS of tile In\( k( rms popu
the mea IlS of llH' F, aml I hci r respcc

tiV(: parcllts, ill the a bSCIl«; ot mca,urable 
domimliln.: illleraCliol)s or lillkage. oj olHaiJlcd 

calculated Ih(,OfC[i(;d lllC;lllS Oil the aritlullcti( 
both slandard error and X" lCSlS. The X' \;duc 
wilh 

scalc thus cm alld !lot 

Table 2.-0btairu'd Arithmetic and "rhcorcti('al Arithmctj( 'fcau!\ Conlvared \\'ith 
Geoluctric '"leans for PCtTC1H RaUinose in Sugar Ucets Basco on J)ry Substan(;(~. 

Obtained Theoret iea I 
Population ;\rithm.ctic ,\rithrnclic 

"Oil:> (1',) o,,)~ .0:)[; 
RJ to p~ O.71l .0:\1; (J.St) 02:; (l.B! 
Ft l.l :\ .,. .tU{ l.l)li ,1)~5 0.!1+ 
Fz l.Ui .0'>1 1.1)9 .02H J .I)j 

Bl to p) 1.25 .0'11 LS"f .023 1.31 
411l'~ (1',) L;y:3 .(f3 t; 

X" .273 with I' bct\\CCll ,B.') and .~JS for cOlllparison between obtained and theoretical 
means. 
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Tahle :~.-FrcqueIlCY Distributions as Pern,,,t [or Six Populations lor Percent Raffinose on Dry Substance. 

Upper Limit of Class 

Population .24 .39 .54 .69 .84 .99 1.14 1.29 1.44 l.59 1.74 1.89 
----

2.0t 2.19 2.:~4 
C 
~( 

c;: 

'1l()70 1 17 .~J2 20.00 2.92 2.;'() 1.25 

B) to Pt .42 .-12 1.17 2LG7 1().25 ;). :~:) ,42 

F. .42 .g:) ~.02 (Ui'; 1/.92 2·!.lti 14.08 1.07 .12 

b .42 208 6.67 ~ ~-v. j:J 13.:);) lUI 6.25 7.50 

to p" 1;;.00 i6.Gi 25.S:1 12.92 2.92 L2:'J 

:;0 115 11.25 21.67 11.OH 21.25 9.17 ~L:U 

:.x; 
vt 
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distrihution for six 

Genetic 

Roth LdJ\e 'l a I1d that the distributions 
the f\ alld R, to P" do !lot IT;1( h zcro OJ! the scale. indical· 
p 

Thc( ,n:tica! \ ~d lies for the 1',1 li(h o! thc ex [remc gCllot ypes each popu
lation has ill comlllo!! ,Ire in I'ahle Tbis tahle heen caintiaLcd 
Jrom lhl' exp,IlISiOIl of the iJinomial lor 

Powers t he 
dom in;illCC. or illlera( lions: 
the ralfillosc ;Ire ill 

in other worth, Dill' dJcClin' faClor 
C1Hers the cross frolll the 10'" raITlllosc 

ratios lor determination oj dicnivc 
distrihutions should not he inhibited at 

the ralios arc determined. It was indicated 
that bOlh the p" and t.o ;1 lcs')u- (,,,telll the 

D, to P. apl}ear to be illhibited at the ]')wer end 01 the JloJ>u
lal ion (urn:, The lown ciasses 0] the 1' .. and H, Pc, howen'!', arc 
i'cclllllulaled rather thall ill11il)iled. III tile (hemica] used it is 
necessary to anullIublc llumbers in tile lower classes due to the lack or 
rdincll1ClIi in lllillirnaJ \·,dues. Siuce ;,rililrnelic ,,('cumulatioll is 
ill\'ohTd ill lhe determinatioll 01 the ralio.s oj the extremes or the 

tical 'ICCllIllUI:l!iOll should lIot inllm'llce the obtailled ratios 
unlcs.s tl1<'l'(' accumulation the das.ses \\'hie/1 illV()II'l~ the gCI)(llypcs 
under cOl1'iidcratioll. '\ssnming this to be an arrulllulnion, rather than an 

uliii;c IJolll c, 01 tile dislribu 
ratios, 

ratios 

and that oJ!e 

inhibitioll. to 
tiOllS ill 



It was 
low raHmosc 

,\ssumc 
the S;ll1lC characteristics 
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Tahk 'i.-TheoreticaJ Gencfi<-_' :\-lodel for l\"unlhcr of Factor Pair,.,. One .£Ifcnhe .~a(tor 
Pair 1\on-isodireuionai hut Ail o[ Equal :\Iagnhun: in Eflc(:t. 

Eitht~r Either Either Eilher 
B: to P:.! fit to 1)1 F, h 

Ntllnbcr 1', P, fi, to Pt 

of or or or or 

Factor fi, to ,l·J fi, to p, h F, 

Pahs ~p;- I', H, to p" 

75,(100 7!>.(lOCi GR750 125,000 
~JIJ,OO() ,,1),000 :H.:; 75 87300 

L2C,() ::)J,250 ]4, F",JJ 

1R,7:;1) IB,jJO "AGO 
lO.9J75 10,938 20,314 
6,230 1),250 0.U47 11,726 

Table 5,-Ratios) as Pcrtentag<:s, llet\n'cn f'n:quenq-' Distribution Classes for Specified 
Populations Percent Ita(finose on Dry SUbS[tUtH~. 

I'll to PJ B: to [',' 'I', h F, 1'2 

Pc p" U: tv p, p, II, to Pi 

0!l,60 ~fj .92 77JJ0 Sri.;),'! J:!,',o /4,51 

<)',,76 7<'3,-7:1 iLt}} 2504 82,O~1 

8~U:H 96.9S !);},O9 34,29 89,14 

,,1.8:\ 86.60 81 43,71 3GAj 

7'1,7:, 75.24 21.2U B~l.il'l 1.'),65 

71.(i7 5!I.GO 1'1.:)7 2ri,JO 71) 67.13 50,21 tOO,OO 

H,i'! 0.-L) ;(1,,1::> 99,0\) G~Uj~} 

H12 12,(JO ~2.4t-: 82.14 

1.20 96,26 90,81 

Table 5:\,-IndiC:lred l\'uluhcr or factor Pairs for Earh of Eight Genotypic Ratios. 

F, b 

Fl ~ 

81 to 1'1 III to P:; 
'--1-',- Ul ··t~l 

Indicated 
No, of Ii 
Factor Pai rs 

The obtained ratio, for the various listed III Table 
The llumber of [';Ictor differences between the two parclIIs wcre 
estimated to rilc(}retical y;ducs 
for dillerellt numbers of factor 

This informatioll indicates that the two parcnts difler ;,bour :; dlcc, 
tin' factor lor raffinose one oj which is lloll-isodircctionaL 

Inheritance in Relation to Results of Pre,;ious "lass Selection 

that progeny uf one selection for 
about 2~) percellt lower raffinose thall the parcllt 
ill line with the or t his inheritance 

from which the selectioll was made had 
as the L, populatioll studied. 10 beets werc 



from 15() in the selectioll. rr these 
distribution, factor 

eHect, additive. and in the theoretical 
should have been (jO percent: the rc,ult o[ a 

to 20 percent. However, with 
v ;rOllll1ell tal confounded, it might be assumed 
selected had genotypes 
On this basis the 

the lower half of the 

percent to .7 pcnenl, 
would 

ill a reductioll in 

OF TIlE A. S. S. H. T. 

the lower 1/15 of 
of 

reduction 1lI 

reduction in gene 
and Cll

that the roots 
distribution. 

be reduced from 50 
raffinose of only 25 

percent. 

1. The inbred lines of sugar beeb used as parental material for this 
study were for the factors each carried for produnioll 
of raffinose in the becL 

2. the factors lor rafl1nose 

five and 

additive. 
in the two par 

ellis followed an arithmetic scalc and 

The number of effective faCior (ion of raUlilose 
between the Ilon-isodireniOllal 
and all are 

'1. Neither dominance, heterosis, nor linkage to be involved 
ill the cross studied. 
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