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f,tnll Jlle, il;llli/lltioll h:h becil rc'spomii)le lor inLrc~scd productioll 

CVCJl though tile 11I1I1IiJlT 01 lann LillOrcrs h,,, dc, rCIls('<1.. \]tliough IOIl­
siderl' hie IJHlgn'.'"s has bcell made tml"anl lllccha 11 i/cd l,wd uel i()11 1)1 sllg;l1­
becb. one D[ tile lImoln'd problellis is Illdl ot ,low. crr;ltic CllllTgUllC 01 
see,lliugs. tTllilorJll CllllTgCIl((' i, ,I llc,sirltillr pI'Crelluisitc lor (llll1l'lnc 
mCI iJalli/;lti()ll 01 sugar bect productioll. 

01 the i;lcwrs k110\\11 to ;dTcet gcrlllill;]tioll alld emergellcc o[ sligar 
iJCel sccdlings. "oil Ilwi,ture is Ollt: of the mmt UTIportCllll. lluillcr ;llld 
l)c)..tcr ('1) rCjlOitcd thar air,dry segll1lT1LCd ,sug<lr beel secch oj \ 
l' S. 2i:»)..~:li gCIl1lil1atcd ill <I Hrook'.tol1 soil ollly !JU\\TC'U 12 alill ~(I !,er 
(Clll sod moi,tlln'. The\ Ob,crH'd that all ,Idditioll,il s11lali ,11l](IUllt 01 
\\'llter ill «()IlIIICt with tilt' se('(1 induced gerlllillllti()n in ""ii, drit'r tll,lll 
the (]it;c;il 'illi! ll1()iSillll' of I ~ percellt. HUllter aJl(I Ericksol1 (.~)) 

the milliLllllll ,soil llloistUl(' jlCTCl'llLlg't>s requircd lor gl'l'IllilLlliulI 01 seeds 

oj \ IlnOliS IIl'l'\ CI al soil, on a moisturc tcnsioll CU1'l'C lor ("lel! ,oil. 

'1 loulld the ma:-:illlllJl1 lllOislllrc tellSioll ,\'11ich produced 'lIlislactof) 

gcnninlilloll lIdS lOIl';(;lllt lit 'l.:) ;llJII(lSpIH'>ICS lor ,ug;lr heel', (i.(i llt11lc"pilc]'('s 

lor 7. 1) lIt11l0,'pJWlvo lor rill', and 12..~) atrr](hl)l\eres tor (ortl. rluilln 

lIl1d Fri( k'''l1 cOllcluded Ihal greater atlelltioll should he ]>lIi<1 to the ,oil 
llloistuH' llllH/iliolis \I'hcn ,ugar bCCh arc plallted siuce tlH') rcquilT COli, 

"ide!';'])]:- ilion' llloi,.,ture ior germilliltion thall other held (To!" . 

.\llutiJer LI(l'n wilich 1ll11) bl(I'C an illlportllllL iltilllc'llCC Oll gcnllill<i1ioll 
lilld eillcrgcllcl' o[ sugar hect ,sccdlings is tha1 or suil COlli 1'111 lioll. BCI amc 
o[ ils dll'l I OIl ,Inatioll, lcm[Jactioll of the ,,)il in the secd ZOlle ullcioubtcdl) 
has "Olnc din tOIl ctllc1.li'encc, Imt ,l\;JiLlblc rCI(T(,I1(C') do llot lull) ('''pLiil] 

the elfens oj lili" [allor. Ilulltcr U», thiug LT. ,C;. 21.~):-:2J(j sug<ll 
l)(,cl "ccd, found rllill Ihe ,'.eell w()uld not germinate ullder \I-,lle! ullle,,., 

llil <ldditioliitl su!,pl) oj o:-:ygcl1 W,IS bubbled through tile "lltCT. Greenhouse 
stutiics (onducted by C(!ok (2) 11,1\ l' ,hoWIl a reductioll ill "Ug.ilr i)('et ) il'ld, 
oj Ill'pro)..illllllCh fill pencllL b) the ,oil from II lolllllll' w('ighl 
of 1.0 to 1.1'1. H()"T\lT, J\armingtoll (I) "tated tlrat the plantLT should 
e:-:('rt lligh pn',.,IIIT, on the sui! ill the imlllediate \iciniL)' o[ the "eed. fltc,c 
,lIlel olilcr rdCITIIll'S indicate that soit compaction IJIlt! aerali()1l arc ill­
Oucntial during gl'rtnin,ltioll and cmcrgcl1lc 01 >lIgar I)('('(s . .\Io[v 'PCl itil 
iniornr<ltioll is l1eeded ill regard 10 Ll'll' pn::s'llrc, which ,hould Ill' applied 
to llie soil during the phlltillg operatioll ill order to ni.Jirlin optillllllll 
clncrgcllcc. 
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rlli, pilpeT prcsCIl!S lhe lTHdls oj :tIl inn'si igalion llito the dleet 01 

\ilriol!> SOil moisture [(JI)(lilioIlS alld (OIllP:I[[ioll pn'ssufcS Oil f<melgCll«:. 

\kthods alld \ialcriais 

Brooksl! jlI l(JaHl G'; pcrccllL s:lild. ~n per(cnt 
I)UICill C. S. Xo. Ib sHeCl)' Ih 

1I1ojsI ure (Ol1!<lli "'''' :Ill to the dc.sired con 

i;tillCr ol!(Ahini full ol 
01 \\,;tIlT (;!lcublCd C Ih(' dc...;iled llloislUlT The [011­

LI i Jlcr "-It> dO'ld mixiure a]]o\\Td to come to a 

pC[Juel tllrec Idlich the cOlltaincr was 

mitllltl's eilch so i I was lrllllsfcrrcd to SlIli_tl J 
lIliuiuli/C JlIOis[U1T loss 

soil llloislllrc the 

o( l110islClted suil I\Tre placed 

0.1 pCI' square i11ch 
l: 	 S. ,100 ",hok beet sCI.:dbltlb were 

or im h illto the 
records <)f 

[he first sccd-

For I!w ,('cowl ,llid 111 i rd hoill soil lIloi,LUJ'(' and so; I 
(omp:1( liol1 \\TIT \ :Iriahles. ;Jet II:tled hy 

used LO Iill' ([('Sin'r! pn'''llrcs to the soil i 11 the 
This d('\i«('. Ihe iOllr inch squ:tre 
the I. _\ sCllk 

the IHix (0 lllCI,un' the jnrct' The 
sOJ1lC\,-h;t[ dilIcTuJ! IrOlll Iltal abmT. \\,;IS loHm,'s: \ppmxi-

I:)() gralm o! 1l10;stl'lIul soil \\'CTI' ill :t pLht!C box. _HllT the 
soil had hccu kn'kt! oiL SiXI(Tll 1'. S. [01 "hole sugar lleet 'I'('dballs were 

l"IUel'lL _\0 :ulditiollal '-,0 grams 
and ]nckd olt. The box, (Oil­

compactor ;lIld the 
IJlTssurcs of 0, 2. 

:11 soil 1t10istlIIT' ,,! 
1 

pros un's oj 

\ II Lrca tlllCI! ts 

times. thc boxes placcd ill a d:lJkulcd roo ill 

lhe 11'1ll1'cr:-lIure W;IS ltlaint:tillcd hl'tweet! 6:) and 7", FahrCll­
counts made lor twch \Vhen the 
discolltillued, rrOlll each box. 

1lI0;S' un- content was dCI('rmill('d \\,:1, used as <I 

check on lite moisturc (olllCllL detcrmined 

J\ral1ril , 
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Figure I.-Soil compactor, 
plastic box filled with soil, 
a nd the spring sca le. 

Discussion of Results 

The effect of soil moisture on emerge nce seven days afte r pla nting 
is shown in Figure 2. Th is graph indicates an opl imum ra nge of so il 
mo isture for sugar bee t seed lin g' emergence fro111 12 to 21 perce n t a nd it 
is ill close agreement with the results of I-hinter a nd Dexter (4) . On ly 
3 o( the 120 seedba lls pl a nted in soi l having a mo islure co ntent less th a n 
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Figure 2.- Effect of soil moisture on sugar beet seedling emergen ce 
(Experiment 1) . 
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! I pcn elll had pl()(luccd s('('dl h) tile sU'C'1l1h ;dl(T 

the soil 1lloi>lUlT (OlltCllt illneascd abm ~I ]l('IH'lll, 
tiC'( rei'" ill emergell( c, The low l'Cl'(I'llt;lge oj l'lIl('lgCII(C oh,crI nl III ,oil 
hal'ing a 1ll0iSllllT COlltClll less th:m 12 PCrcClll m;IY in pan, the 
,low cITatic emergcl!( t' Iloted ill the fIcld, 

. \u{)tilcr LillI :hpnt nilC oj' Cl1lCrgcI}(C, 

i, dcsira ilk I\' of (Tr:lli( s!:llIds 

l. 
soil llloisture lllaXllJlUlll 

of emergellu' 0(( lUTed in soil 
16 to 21 percellt 2 and ,'I), 

III soils with moisture (outent les," than the (ritical soil moisture 
required for elllergel1Ce, mallY ,ct:ds were oiJscl\'cd thaI had go Illinaled 
Inn failed 10 emerge. Olle or two cubic ('('Illillleters oj W:ltcr \\TIT added 
[() tlie soil ;,lIrl:icc ill'! aiJ()\e hew or tll(;SC ,ccd" '111('.,(:' small qU:llltitics 

lll<lrkcd ill( rease, ill the p<TcClllagc 
\la1C1' \\,:/s restul ill a field 

(olldiliOlh, clllcrgClln: (ou!d Ill' 
reslIlts will be ( 

,,'hleb ,'arioll, static 

Reduced CJ1HTg-CI1U' 0(( unci! where ItO compactioll \\';1s 

where 1he highn (olllp<lnioJ) pn'')sul'cs \\'CH: lhCd, On the 
tlie pcrc(,lllagc 01 clllcrgcI](c was ollscncd ill soil lint 

o[ 2 and :) [ler square illch, After 
the ill soil It;ll'illg moisturc (OlltCIlI 
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and the elllergence: bC(;Il11C some­
. alter four the lack (,I 

ailcncd emergence more than the 

To Inily the trcm!> indic\tcd ill a third 

was prcssurl'S up to 3() pcr square illCll. 
1'11<: ill Figure In soil at l~ and IG pnCl'lll 
moisture ;\ marked dencasc In ('Ill(TI1,CIl(C was ol)scncd at lhl' Inc, 

However. Uli, ellen was not apl',ll'Clll ill soil at 21 percellt moislure. 
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seedlil~g emergence 
and moistm'c level on sugar beet 

,I ,,';" m;l(ic to detcrmillc the range o[ ,oil 
and which would optimum cmCr;:;CllCC of 
s('edlings_ rhe rc,ulh or this were a, follcm-,: 

'tI~ar 

I, Soil nlilbl ure, Irom J LO percent prndLH cd 
or Cllll-r:-;ClHe while soil ll1o[sllln', from 16 to ~2 percellt 
1':1 te, 01 emergcnce. 
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qnan(ities of W:ltcr mLT tile ,('cd, illcreased the emergence COIl" 
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