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The pulp ';lI11plc, were dried lor '18 hours in a forced dralt mcn at 
70~ (clltigrad(:, ,\I1 allal) the aud 
).ilutalllinc, !.Ill :lllllC 
acid \\';1' determincd plo(cdure Oll fro/Cll 1)'(',11 pulp 

wa, calcu!ated frolll 
Llmic al id prot c!lures were (alTied out :1, 

follows: 

I, Total or).i:tnic aud :IIlIlTIolliand nitrogl'll lITre dc[erlllincd a 
slight modificatioll 01 the mcthod 01 HilleiJrand (,l al. (G), Four gr;llll> 
oj mixture 1 ,',0 p,lrb CuSO I alld ,', parts SC 

WUT added to >olini>m O,:J gram of <IfV beel pulp, Fiftecil 
IllL , wcre ,Hided and the ll1ixmre boiled Ulllil dear pith ,) min 
ules, Solutiou \\,;IS 1ll;l(lc alkalillc and di-rillcd, 

For all other determinations '1 gra lIlS of the dried pu I p 
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aliquot from a 20 Pl'l'CClll 1\:aOII ,olUlioll alld [ (I :,), 

(i, ?\ill'atc 11 W;I' determined by adding Dcvanlas 1:0 

the residue frolll procedure :) and distilling (G), 
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and dclcnninaljolh \\'ere made cold water ('xtra( lioll 

prot ulure. 
Results 

Data <lll yield :111<1 quality oj sligar iJeets an' in Table I. 
II wiil be "hs(T\"('d thai yield, IIlattcr, Slit ro,c, ;1IIt! purity arc all aflcctcrl 

to a I C:\ICIll by the \;U'i:ltioll in soil 1lI0istlliT conditioll used ill 

tilt' n'jlcrilllcIlt. It will he Iloled Ill;11 while i, !lot ;dledcd siglliflCantly 
lllcthod 01 irrigatioll t!le thlT(' I;lnOl"s arc alIened signifi(antly. 

III agl'{nllCIlI with work (itnl nitrogell Icnili/cr, do allen the 
of the 1)('('ls ;" well ;IS 

It will 1)(' wcll 10 

to Ill( 

'than 

in (('11(1;, 

, under furrow 

I ion t han without it. 

T<1hlt- 2.~~hrog(H Cons.huents of Sugar lk(,t Roots a'i Atfc(tcd hy Varinus Tr{'atmenrs 
(19.'>0). 
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tn'l1(b oJ \ ariolls cOIlstilucnb 
as allcned tllc treil t nlelll, shown i II Table 2. 

III obscnTd ill Tahle I. Here 
thai all the nitrogen (omritucllts ",ilh nne llUllor ,Ir(' 

rclall'd to the \ f~cl()f' shown ill LllJk I. .\[so wilh the 
afleeled 1J\' regimes ilnd lli!r,IIC ("OII(Clltralioll 

method or irrigatioll, it will 1)(" Iloted Ihal the treatment> 
(Olltent il] heel roots ,ignific:tn 



11 VOL. IX, ]\0, 


The dal:l 111 rabies j and 2 llH::lI1 that all\' "",cntial ( III 


liOIl or h'nili/cr 
sugar 
this 

wi III 
III 

nutritional stalu, oi 
and further, that 

111 sUgiU 

heel 
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their n ammonIa. nitrates. :1I1t! cn'll org:lIli( II from the 
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of 11 is n . \dlCll lIitLltes arc 
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or :llllllHJ!lia ilJ(Tcascs 
\ V!lCll Ihe :11ll11l0Ili,1 (I)lj( ell[ ra IiOll illITLIS!'S in the rool 1he :nlllllOll ia 

ril'loxitatioll agclJ[s '>Hell :1' increase. This staH'IllCllt is 

sul"t:lIlliatcd tbe data in Table 2 :lnd is ill agreement with the findings 
of Vickery (1 aL (11). 

It might :hSlIlllCd Irom wh:Jl has hecn said lilat the ratio of OllC 

11 (ollstiwUlt in the: sugar root to any other should be 
COIiSUtilI. If thi, were 11m: ,md il 'iugar bel'l rcblcd 10 

solubk it ma\' be a rcl:lIioll or 
asso<iatioll het \\'(,CI1 all\ (OIl\(,lllC'lll «(l]btilllClll. 

It doc~ lIot :IP1H':u cursory cxamin:nioll 01 the <I:lla in 
Tables I ,Ind to dclcnninc oj the 11 COIlSliltu'l1h is most 

associ;11C(\ with or Jor beet CJlI:dity. 
This ratios of one conSlilucnl to ,l1lother 
and ill quality obscrn:d in LdJk L 

is llO! lister! in Table it Gill be 
in the :H itl ex I racL from total 
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nitrogen. This is a comtant valul' o[ approximately 314() p.p.lll. 
under all conditiolls 01 the experiment. This [orm o[ nitrogen is relatively 
stahle and i1 is pro/);Ibly the mo,·t sati,bnory basis to llSC in studying the 
r;nio (hanges ill othcr COllstitucnb. Furthermore. ,since it is imolublc it 
proiJal>l) has ll'ss intluclHc on the quality factors of sucrmc and purity th;1l1 
soluble cOllStilllcnts. Some of the ratios of protein to soluble nitrogcll 
fractio)]s arc showil ill Tablc '1 ..\Ithollgh these ratios vary within relatively 
narrow limits t hey arc regular and c()lIsistellt with changes in SlIgar Iwn 
quality as affected by irrigation and fertilizer treatn1t'nts (see Table I). 
This increase in rotio with increase in quality indicates that the soluble COl1

,tillll'lIlS arc varying illvcr,cly with ch;lnges in <jllalit). Columns ii. (i. 7. 
and H in Table :1 illciicaLc similarly that the colHentralion of glutamine ill 
the beet root decreases more rapidly than doc, amine or illllidc nitrogen 
;me! that glutarnilll' also decreases llIore rapidly lh;lll nilrate or amlllonia 
nitrogen as quality increases. The ratio of .nnmonia to glutamine docs lIot 

follow a consi.s(cnt change as beet llu;rlilv changes. This indic;Ill'S a dmc 
relation between ammollia ;JIlt! glutamine concentrations in sugar beet roots. 

If onc were to decide from the data in Table :l which 01 the nitrogen 
cOllst.itlll'llts in tlte sugar ben root were most (loscly ass()(ialCd with varia
tions in quality. it appear, that glutamine and ammonia nitrogcll would 
be selected. In order 10 d(:termillc Illore specifically which of the nitrogen 
(OllslituClllS were most closely as.'ociated with the quality of root<, ("(ilTl'h

lion coefhcicn Is were call ulalcd. Si mplc correlatiolls among the various 
nitrogcll cOllcentrations arc ShOWll in Table 4. 

Table 4.-S11Upk Correlations Among ~itrog{~n Constituents of Sugar Beet Roots. 

Total 
Nitrate ,\rninc ,\midc Ammonia Org-anic Total Soluhle 

Cluraminc .0'66 J)~U7 .4 17~ 72Rl .77!)H .li271 .7547 
-:'\ itratc .1 ~3·1 .tH22 .0642 .12'11 .l ?'5:~ .:1001 
Amine ,1130 .<tGn7 .9085 ,1121 .8690 
.\rnidc .2678 .3;-)89 .218·1 .3459 
\IIlIHonia .5()8ti .'l2fil .!JGg;; 

()rg'anir .51 ~)7 .9518 
'1'ot,,\ .:;113 
Total Soluble 

II == 12R SiR· (ilJ .O.~ 0.171 
.01 1),22R 

The high cOlrl'ialiolls oct\\'cell soluble and organic as well as organic 
and amine is explainable on the ground that organic and amine constitute 
approximately eighty percent of the ,olulJlc and organic [ractiollS I'CSpCC
tively. SOllle of the other high (Orrdations may be expbincd in a similar 
manner. The high correlation buwccII glutamine and ammonia arc <lS:,O

(i;ited Oil a dilferent basis. 

The data ill Table S (omist of simple regression cocfficients indicating 
the as.sO( iatioll of ch;Jngc in nilr()gen franions with changes ill yield and 
quality faclors. There is a tcndency 1m yields to increase as llitrogcn COil, 
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S![!Uell!S illcrcase. The d;tta show a 

LH tors all (ollsliIUCIlIs. 

Since il 11;ts heen shown tilal all (OlhtitlH.:nls lend to "ary 
With 0\ sugar bel'l mob when studied was 

advisahle to lcst the lhcornic:d relation or COli· 

."jluen! to lilal all olher cOllstilllll'IlI.S \\'('IT 1101 

ltl 'j';lblc 

Ii. {Tnder 
IS Stl(nhC anrl 

appears I () be the 

The <laId in Table 7 
(Cllt of Ihl' lotal \;lrialioll ill 

COllstitllClllS. It will he SCCIl Ihal 
;lssoci;ltcd with II 

TahJt' ;W).-Simpl(' RCl-Vt-'s... ion Cueffi(ient!) Rdating Yield and Quality Fa("tor, tn ~ifro

w'n Fractions in Sugar neet Roots. 

ill order 1(·) dctenuinc the per· 
heer n;olS "SSO( laled with 

the largest \'ariallOlt 111 root 

attributable 10 the fHI',,'ncc of 

:'\,'itrogt'H 

ConstitU('lHs Yidd Ilry 1\laHer SUfrost' Purity 
P·l)·tfl. T/:\ Pt'HTllt Pl'l"Cent Pcrt'('nt 

Cluraminc .0051 --.11070' -.OO!II' -.on,I' 
:,\itr~HC -.1l02:l -,OJO$': -.OUl:\ 
,-\mine +.00·1:1 --.O!UI' 
Amide +,(}()29 .11120' .W19F 
\mmoni;l +.OO~!_l ,22'il . 

OrAanic +0034 .01,\0' 

Total -i-.fHI'Hi -.0020" -.OO2H' 
lotal Sol. + JIO:i5 .OO')!)' -.0041' ,OI2~):: 

1 Significant beyond .05 Ic\d 11 12H 

Si~niri(,;lnt hCVOlHt .ell li:rcl 


Table f,,-Panial Regn'ssion Coefficients relating Yield, Qualif~/ Factors. and :\'itroge!l 
COHstitucnts in Sug,ar lkct Roots. 

{;lUlaminc 
~jtral(' 

;\mine 
Amidi' 
.\mmonia 

Or~anic 

Total 
Total Sol. 

Yield 
T/A 

+J)(H7 

-.O()H2 

.0117 

.0612' 
-t-.oor):1 

DI"Y ;\{attel' 

Peru'ut 

·OOi;j' 
-Oil'! 

·--.OllIl9 
-.(l~)2f) 

-.flO:!!) 
-1.0012 
+.OO:lH 

SUffose 

Pen;('nt 


--.OOlii' 
JJlHiii 

.0011 

.()Oflll 

--.11017 
+.01109 
+.OOm? 

Purity 

ItcrCt'ut 


-.0021 
+.0021 
--.OO·!fJ 
-.DOW 

..L'cIOR5 
-·.OIlO!) 

-.(JOG" 

. 783" 

11 128 1 Sig (0 .05 
(II .01 
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pencllt of Ihe variatioll 
percellt of the 

variation. it is less 
:lss()ciaICd ,\ (Olllparj"oll of vllri:1, 

I iOIlS in (R"), ill Tallie 7, 

"\'.o,ociated with thi, {OllstitUlull 
m:lllcr, :,0 pC! celli or Ihe 

ammolli;! ;t«OUllIS lor a 

with than i" 

77 

(OllstituClllS 

I'.P.:\£. 
Yield 
TiA 

SlHTOSL 

l'er(('nt 
'Purity 
Peru:fll 

Clur:lIlline 

Ammonia 

lota'! 
'lola1 Sol. 

),0110 

,Ill:, 
,001 
,BOO 
,(Wi 
.():.:', 

.11111 

),297 
).2 ~7 

(···~).'·1·Hl 

).:\89 
) .2S:~) 

).'12\1 

(--).G51 
(-Plfi 
(-).Ii', I 

,783:i 

,009 
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shOl\'S th:lI glUl:llllillc is a"oci:ltcd with or t II anOUll! lor 7:1 percellt of 
the toul variatiol1 ill ,lly m:lliC'!' W) pencil! ill 'UUthC, :ll1d ()i) pcncII! ill 

It may be interestillg to !loll' that Ilitrale nitrogell is as,oci:lICd 

with a rel:ltin"l) 10" penciliage 0/ the lOlal v:lriatioll, 

Table 7.-ShHpk Corrdatioll Codfki('lH'i Relating Yield aud Quality Fartors to Nitro
gt'll Fractioll' of Sug.ar U<-Tt l~oots (1'''-). 

.01 0.0,19 


Summary and Conclusions 


f\umerolb oilscnatiot]s ha\'(' showll 
rcnili/a!;OII Is a olle in thc I 'nitcd 
SUles. ilnd of c,ugar I)('ct:; 

available soil :u1(1 Icnili/tT 
shmdd be lOlcralt.:d. 

other 1han 
llw Iw('[ roo~,. it C:lllllOl he dcnied that [otiliDl

lion and nitrogen (ompo.silioll ;'1T :hsorialed with SIHrosc slor
"gl' ill beet loots and ,'llgar )'('c()\'crics Irom ('x!tact jui«'. 

I"he :Iutho!'s do not (OIHl'lld lhat nitrogen «)llstil\lCllts pCI' sc prnTnt 

slIg;1l but litere is slrnng cvidl'lJ(c that soluble n 
slittle'lllS of lhe sugar heel root :1)'(' ;I.WltialCd with. il lIol 
lor. variatiolls Jlt and sn(l'o,e PCITclllagl' as well matter per
(Cllt:lge. 

Tile 	 «lInpOllcllts which appear [D 
bel'! :IIT the alllmOllia 

\ ar;:I(io11, not 
C;:lt;Ol! factors, Iml :1bo hl't :I list 

ill this form IS lei I lime"; Ih;Ji of :!llllllOllia II 
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