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Teclmical Bulletin No. 84.1 JUlle 1943 

Sugar-Beet Seed Production In Southern 
Utah, :with Special Reference to Factors 
Affecting Yield and Reproductive De­
vel0plllent 1 

Bv BIOX TOL~I,\X,2 (I~,~oci(lle agronomist, Division of 811gar Plant Inve,~ligali()ILS, 
~BlIrefl'!1 oJ Pillut I mills/ry, Soils. (Inri AgricuUural l?ngineering, Agricllltural 
Research Administl'(llio/t 
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'~~'~==~====~====~~======~__.________~============~~~~~==~~~~ c!! 
~ INTRODUCTLON ro 
::i Suglll'-heet ~eed is prolillC'ec\ ill sOllthel'll Utah by the method of 
:pvcrwinterinl! pllllltS in the 1ield (2),3 This method has been used ill 
2}~1 the commercial sugar-beet seed-production areas developed in the 
a::unitcd States in recen t Years, 
a... Results with the sugUl~be<.'t. sced crop in various arcns have indicated 
~bllt soils of more than averngc fertility arc desirable. In addition 
::to the use of barnynrd and green manures, commercial fertilizers are 
~'omnlOnly used, In New ~Iexico, nitrogen fertilizers applied ns side 
2llressillgs in eurl}' sprillg hnve given increased yields (3). In west.em 
~regon both nitl'Ogt'll nud sulfur nre limiting fnctors in pl'oduction, 
:3ll1d about 500 pounds of ammonium sulfate per acre nrc npplied to the 
-growing crop (9), In mucb of the Oregon sugar-beet seed-producing 

I Submitt,·,! Cor llubliclltion OOlOh"r I91~, 
2 Tlu,," studi('s Wl'rl'l'OtHlul'u'!l in l'Oopt'ration with tlll" l"'tuh~ldaho ~ul:!nr Co, Acknowltldgnll~flt is made 

to O. II. ('oous, principul pnthulo~ist. Eubanks Cnrslwr. :;:t'nior lll\tlwl()~ist. and l-~, \', OWl'n. J!;t'ucticist. 
or t.his Ui\'ision, ror hl'lprul SUl!gl'StiOUS during tht' t:Ullrst.· or thl\ work I~Ull in the preparation of the manu­
script, 

1 Italic uumhers in pnrt.'lltilcscs rurer LO Litcrfilurc Ciled, p. 35. 
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nI'ell, HOI'oll hilS n!::iO I)['O\'('(L to be deticiel1 L (8) J nnd l'emcdinl npplicn­
(iolls IU'C neCCSSIl.l'Y. 

In southern Utitll, hoth phosphn.tc filld nitrol!cn were shown to be 
iimiting fnctors ill sllgnl'-hN't s{'ed production.'1 Kit.l'ogen hns becn 
foulld to hc l~ determining fnet·OI' eOllditioning the llLilizlltion of Cill'­
bohydl'nte l'rSel'Vl'S stored in the I'oot or the h('et. An adequate sllpp1~y 
of this fertiliz(!!' element, during the {'ntil'e fl'llililll! period wns J1(,(,('SSIlI'."
to prod 11('(' ll1aXilllUm ~vi('lds (6). 

III ndll i lioll to tlte ('eonomic iIllportnllce of mnximum sc('d yidds, 
('ompl(;'l(' 1'l'I)l'o<illC'tion within it mnss-s('h'ded sllgm'-bel.'t vltricl." is of 
"itlll ('on('el'l1, sin('e it IlI1s be('11 shown lha t ",hcl'l' somc compon('nt 
typrs within n. vMiely filii to entel' into s('l'd production obj<.'cliollUbk. 
d(,\(-I'iol'lllion of the variety lIns 1'('slIlt('(1 q.). Initintion of s('cdstnlks 
lWei flow('l'ing ill bi('lwiIl1 hel'ts is hl'Ollgh t n hOIl t Illllillly hy the ('umllln­
liv(' l'frl'tls of proli}J1gl'd I'X[)QSIIJ'e to 10\\' t('rnpcl'l1 tUfl', foHow!'d 01' 

l1l'eOmpil.llied hy IIII' rlrl'(, Is of long photop<'l'iods, This PI'O('('SS, inclu<l­
iJlg both thennni indue(ion unci photopcriodic induction, hilS been 
1('1'111('(1 "pho tolh('t'll)lIl i lid u('tio11" (5), 

It llilS b('('11 sho\\,11 Hill t til(' I'ilng(~ of tl'll1 pel'll t\!l'e \\'i thin \\'h ieit 
IhN'mill illdu('tion tukps plll('e is I'l1th('1' 1l11ITO\\' (7', 'la).6 l3('eI-(,I'O,,"1I 
km[>erntuI'ps IIbo\'(' 10° to 12° C, 1\1'(' tlllfnvomhlc f01' tht'l'mnl ind U('­
lion, 1111d tit ('I'(' limy 1)(, I'l'\'('l'sn1 of the thl'l'lll1l1-induction process I1t, 
(em rH'1'1I tUI'l'S of 1 :jO to LSo. Lt. hilS Hlso l>ePII shown thnt t.Il('rnml induc­
tion I :1I;:('s plll('l' nj'Ji.'" uIHkl' ('ond i lions wh('I'(' ph."siologi('al PI'O(,l'SS('5 
m'e possi!>I!', At 0') physiologi(-nl PI'Ol'('SSes 111'(' so I'l'l,nl'ded thnt littit', 
if nil.", Ih(,I'II';'1I1 induction O('('UI'S (7, 7a}.sln n sl'eci-gl'owing' Ill'l'll, it 
is illlPossibll' 10 ('ontrol 11 ii' ternperntul'('S during the OYl'l'Wi11tCl'illg 
JWl'iod. bllt it is possibh' to ll10dif.\' soillplIlPt'I'lItUl'es Ilnd, in n mCllSUl'l', 
to ('onlrol lhl' Iherlllal l'J1\'il'OlIntent of thl' IIl'P t, CroWIlS, 

The tpsts n'[lol'tl'd ill this blllletill Ill'{' n ('olJ\.iIlUlltioll of the enrliel' 
work ill lhl' soulhl'l'll l'lnh sll~l1r-hl'('t s('('d dislriels; tllt'y dt'1I1 with 
pl'll<'l it'('s thlll :111'('C'i; not oJliy S('c'ti yield bllt IIlso the I'('Pl'otiu('tiv('.
d('\'(,loplIl('1I1 of I hl' sugnl' I>p('1. 

11ISTOHY OF SeGAll-BEET SEED CllOWING IN 
SOCTIIEIlN UTAII 

IITiglltc'd distl'icts I1l'ollnd thp towns of St, O('ol'ge nnci HIlITiell1ll', 
in ~outh('I'n l'bdl, \\·('/'l' Htnong tJH' lil'st to becolll(' estHhlish('d ill tlw 
protilldioll of dOIl1Pstie gllglll'-b('l't Sl'l'(\' St'\'('t'nL slludl fall plnntings 
of SUgH/' lH'ds fol' s('l'd W('n' I11l1d(' in "'lIshington County, ill southl'1'l1 
l'tlIh, priol' to t9aO, h.'" D, A. Pile/;:, of thl' Di,-ision of Sugar Plant 
Innstig:ltiolls, Blll'l'llU of Plnnt Ilid liSt1'.\-, Soils, nnd Agl'il'ultuml 
ElIgil\('('rillg, Thps(' t,I'M plalltings W('I'(' (,OlltiIltH'd in If):m und sllhsl'­
qUl'nt .n-HI'S by F. Y. OWl'II, of th(, 8UII)(' Di\'isioll, Bpginnillg in 1gaO, 
intl'I'('st \\'lIS stillluiu\l'd ill thpsl' plnlllillgs hy tl)(, I'll!'! thut u sllgnr­
hpl't \'HI'j('ty (C S. I) I'l'sistnllt to ('uriy \I)P Iwd hl'l'/1 d('nlopl'd b.\' 
tlw Di\'isioll of SlIgllr Plallt [Il\'l'stig:ltioIlS, Ulld lIlI illlllll't.ii:lfl' Il('('d 
nrosl' for pf'Odtl('tion of sl'('d of tltis \'lIrid.\' Oil tI (,OtnnH'I'('i:d sellie. 
In thp mil of I!):H, th(' Ct:IlI-Id:lho SlIgnl' ('0. gan' SUPPOI'j; to tilt' 
progl'lltn lIud ,j :I(,(,('S of l', S. 1 (1) \\'('1'(' plllntNI. 'I'h(' following yell!' 

t l·llpllhlh.;ht~d tinta rrutH (t'sts ('lIIldul't"I, in 19:tJ UIl.tI lO:H hY' J.. O. C'uI1H.·rt!ion~ nssol'iutl' tlt!.nHwmi~l. l)h.t~
~Ion (lf~II~Hr P10111 In\,(·!"tig:ntiul1~~ Iltln'Htl o( Jllnnt llHll1~try. ~oil.!-li. I1nel AJ!ricultumi gllg.flll't'rtll~. 

$ ..\ Iso in unpuhlisht.'11 tlUlU from IC'SI~ ('cIIHtllrt('d h)' ~I sron ~tcHJl.llssislllllt ,.hysiolol!ist, J)i,"isWIl of SUI-:llr 
lllunt JuYCSUcnliol1.s~ BUTllHU of Plant Int.1lj.,.,tr~', ~uils, IHul .Al!rkulturnl 1~IIg:iuCt~riug:" 

http:phosphn.tc
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241 nCl'es Qf seed were produced, and 3 years later the plnntings bn(l 
incrensed to more than 700 aCI·os. Since these enrly experiences with 
U. S. 1, severnl other vnl'ieties, improved with respect to cmly top 
resistnnce, hnve nlso been grown. These, in the order of their release 
for commercinl usc, nrc U. S. 33, U. S. 34 (10), A-600, u. S. 12 (4), 
and U. S. 22 (t~ble 1). 

T.uILE l.-Acreage ancI production oj sugar-beet seed in the St. r:eorge, Utah, district 
Jor Ihe years 1932-·12 I 

-- ---------,----------------_._--- -- ----------------- ­-

A<'n~RgO planted to '"Iui(·ty- X 0.- Seed produced 

y,'lIrofhllf\'l'SL Gro\\" I: _ TotalI 
~rS U. S. U. S. U. S. 0. s. I u. S. \-fl(lO Otll"r 'rotnl Per 

acre1 12 22 33 I34" I ' 

-----._-- "",-::;;;11:_ Acre. -:: Acre. Acres Acre. ~I Acrt$ Acres PoulIIl. POUlld& 
19:12......... _ a _ 1\ -. - __ ...... - _ -. I'" 5 8,:12·1 I, fir.5 

IIl:!:I........... 84 I 241 ;, m ~~:~o:l 
 1,410 

2,357:l:~:L::::::::: Ig~ 387 27 i 4~~ 5 i 459 921,794 2, (XIS 
19:!tL .......... 157 13 Hl-'I 400 145 ! 72tl I, 5!11l, 613 2,199 

1!137.. ......... 150 432 180 27 103 751 I, :1111, 546 1,81:! 

19:18........... 155 4:10 275 51 756 1,5:11, !123 2,0'.!fi 

19aO_ .. _.,~ ... ~~... 141 413 52 201 _~.~ ... __ .. ~."" 27 6Ua 1,241,6Hi '1,792 

2,377:~:L:.::.:''-':::'- g~ .::::::._.. ) ~I~ t:l6 .......... ~g ::~Ul¥1 2,110 

11).12. ____ .... 122 ; •• _.. ..... 458; :::.1:::-'::': =::=:.-:.: :::.-~: 458 2,03793:!.157 

---'----~--'--i-- "----~.---
'I'Qtnlor 

, 6:13 1 1,288: 1. ,193. 936 i 925! 25:1 I 78 \5. r.OU 11,372.490 I 2,029 

I Dill" ass,·mbh·!\ by Lhe Clah·hl"ho Sugar Co. 

During tb' early years of sugnT-beet seed production nenr St. 
G('orge, liLith, it becllllw ol)\,iolls thl1t nutritional deficiellcks were 
seriollsly checking plnnt growth Illul development. In nel1l'ly all 
fields, the l1lajori ty of plants tUl'Iled yellow and we:rc stunted in 
growth, and the yidl! of seed wn.s 10\\'. HoweY<~r, around the entire 
edge of the fields was n. llnrrow fringp of plants that were much greener 
in color n.nd gre\\' much more l'npidly in both the fnIl nnd the subse­
quent spring nlll! summer. This cxtreme border cfl'e('t gave the 
fidds 11. "pictUl'P framp" appell-rance. In the fnU of 1933, in prepa­
mtioll for tIt(' 1934 sced eI'Op, a preliminary recollunendntion on nitro­
gen nnd pItosphntie fertiiizntion WIIS worked out between represcnta­
tives of thp rtnh-Idaho Sugar Co. and thc Di\'ision of Sugar Plant 
lllwstign tiOllS. This schedule hns been modified as more complete 
informlltion hns b('('olll(' avu.iin,ble. 

SOLLS Ai\D CLBLATIC CONDITIONS 

In t,h(, Yirgin Hiwr Ylllll'~- (13) tIl(' fnrm lands where beet seed is 
p:ro\\'n Ill'(' prilleipn.lly nellr lhe towns of 11 Ul'l'iel111C and St. George, 
l'tnh. Hen' tIll' soils n1'P nllll\,ini ill origin nnd, ill gencml, Ilre deep, 
fl'inblt" nlHi fill<' in tl'Xtlll'l'. All cultiv:1Led ('rops must be grown under 
irrigation, nnd tIl(' il'l'ignhlt' lnnds occupy tIl(' compnrntiveiy level vnlley 
iIl'N1S. A gl'Ilt'1'Il1 1'('11 tu\'(' of tilt' irl'ignted soils in this nren, is the 
PI'('Sl'l1('l' OIl the slll'face of 11, layer of silt dClposi tcd by the il'l'igntion 
water. This layer of silt is genel'l111y 12 to 18 inches (\('ep, but, in 
(\\h'h"::ll(' ctlses. mn.y be liS c\N'P ns ;~ to 4 feet. Tit!' siit is USlllIUy fine 
i1'. tl'xllll'e, Yl1\'ying in lY]J(1 from silt~, dllY 10llm to hen,vy djl~T. The 
Itighel'. sLeeper iHuds a\'e lighter ill L('xtllre, !lIlt[ the upper end of mnny 
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fields gl'l1de~ ofr into finC', sandy 10u~lI1s. !-'he unc\('riying subsoils an' 
genel'illly 111ghly C!lieUW'OllS un(t of medIUm tl'xture. J..lost of the .. 

soils nrf red or 1mv(' a reddish tingC' nncl nrl' 10\\- in orgnnie mnttl'r, 
nitrog<.'n, nne! avnila hie phosphorus (11). '1'Iw soils an' genemU~r rich 
in solllhlt' snlts of til(' alknlin(' ~':Irth group. C'n.leiulI1 ('nrhonlltl' nnd 
gypSUIII nn' ver? plentiful. Sugnr-Iwet sl'l'd is grown prineipnUy in 
rotn.Lioll wilh gmin nnd nlfnlfn, nnd ocC'upies SOll1l' of th(' I)('st figri­
('lIlturid lands ill (;h(' vnlll'v. It is nlso grown to S0111(, ('xtl'nL on n<.'w 
Innds hrok(,l1 out of snltgrnss nnd nssnciittNI snH-tolNnnt shruhs, sldl 
ns .Airipie.l' canesceus ,TnnH's. Although too high in sollll>II.' snIts t,o 
SI!]lPOI·t growth of gl'llins or It'gllllll's, SOl1H' of this Innd ]ll'Odll('es fail' 
crops of sugllL'-bpe( s('(~d. 

All of til(' ('xperill1entnl plots were locnted on soil of th(' silt('(l phase 
of the' HNllidd silty clay loam sel'it's. 'rhis series represents the better 
ngriC'ultUl'ullunds of tilt, '-irgin Hin'r YalllT (13). 

TIll' elimntl' in sOlltlll'rn Ftuh is rl'lnli\-C'I~- (h'y. The aVl'l'ug(' 
nnm1ll1 preci pi tnJion u t St. (lc'orge is abOIlt. 8,6 illclH's, and ('ven nt 
Leeds, nearl'r t,h(' ('ille Ylllll'~' Mount-nins, th(' nnl'l1gl' rninfall is onl~7 
I:~ illc\H's. TIl(' dilllH tl' is chnl'l1e[.('I'izl'd by rnthel' I:II'g(' daily vllrin.­
Lions in tl'tn]H'1'I1 tun'. TIt(' SUtnllll'r pNiod is long lind hot; tlw \\-inters 
un' short lind gl'll('rllll.\' mild. 'I'hl' n,\"('rllge frost-fl'('(' Sl'IlS01l is listwl 
by tlH' rllited St.uks "-(,HIlH'r Burellu ns 1\)7 dnss, HO\\"('n'r, t.he 
slIgar bl'e[. is l'elnLin'l.'r lllll'lly llnd mnkl's SOIlll' g:rowth ('v('n in 1;11(' 
('olelC'st 11Ion ths. 'I'h(' suglll'-bl'l't seed ('rop, "'hieh is llorlllnll~' plantt:'d 
during the lnst wl'e},: of Augusl nnd the first I:i dn.~-s of September, 
IIsllnlly grows l'i1pidly IIl1til tllp lutt(' I' part of Novembl'r und l'('sumes 
rapid gl'owth ugnin in (h(' lutter pnrt of F('\)rtlnry. Consl'quently, 
thl'n' is g(,IlI'l'i1Lly not 1l100'C' thnn n. 3-month l)l'l'iod during thC' willter 
whell growth is ulmost ('ompletd~' stopped. During this period, the 
aVl'l'I1ge mont.hly 11I(,1I1l t('llIperntun' rnllges from about 38° to 42° F. 

AGn,o:\o~nc EXPERDlENTS 

PLAN AND PHOCEDUHE 

Agronomic ('X])('rilll(,lIts with sugar beds grown for se('<1 wel'l' con­
duetNI durill~ t1H' nnrs 1930, 1937, 1938, llnd 193\). Tlwsl' tl'StS 
foLlowl'(l the S~Il11(' g(:I\('l'nl pattei'll but Ynrie'd as to amounts of nitrogen 
und phosphntt' 11Ppli('d, dnt('s of applieu.tion, and rdnted factors 
nfrl'eting fel'tilizer rl'sponsc, SUl'lI as planting datt" plowing date, and 
Ynriel~r. In gl'Ill'l'al, thl' l'x]wrillll'ntn.l dc'signs used consisted of a 
split-plot alTnngell\('nt (/2), There Wl'n' four repli('nlions of nil fl'rti ­
lizel' t1'l'I1.lmellls. Appropriate' l'ITors W('1'(' obtailH'd for l'Reh main-ploL 
and subplot eOlllpnl'ison and for I,hp intprac:tion dr(,et.s of thp variollS 
tn'ntllll'n Is. 

AH nitrogt'll nppJientions \\'('1'1' 111I1.lI(' 11':; sid!' dl'l'ssings to t1H' g)'owing 
crop itS \\,(,1'(' nlso !.II(' spring applicatiolls of phosphatC'. Phosphnte 
I\ppli('d ill thl' fall \\,i1S bl'Ondcnst Itlld work('d into tIll' soil dlll'ing the 
fi nnl OPl'!'H,t ions of sl'ed bl'd pn'pnmt ion. '['he sourl'P of tlH' ni ll'O~1'1I 
wns ammonium sulfill(' (20 pen'pllt K) and tllt' phosphnte was applied 
il.S Tn'blt' SlqH'rphosphal(' (-W ]H'I'('t'lIt 1'20 5), 

'rite plots wpn' pinntpd bet w('('n August 25 and S('ptNllbel' 22 each 
fnll. 'Yherl' plnnling datI' eO'lstitut.t'd i1 Vjl.l~iabk in nil l'xp('ri III pnt , at. 
ipnst 2 w('i,ks Pinpsl'd bl'lw('('11 plllllt illg datI'S. Tht' s('(,d wns usunll.\­
plnllted in cOlllpllmti\'e1y dry soil !Llld irriglltl'd up. lITigation furrows 

http:111I1.lI
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wen' 111t).(10 either prior to drilling or when the seed was planted. Water 
wi.ts supplie(llts needed tlll'OUl,dlOut the growing ::;C'aS011. The plots were 
harv('stl'c\ dming the last wC'ek of JunC' 01" tllt' first week of July I 

depC'llding on titC' season. Bufl'er rows were discarded to avoid border 
dl't'cts. 

EFFECTS OF TRE.\T)IENTS ON VEGETAI:IVE GnOWTH. REPRODUCTIVE 
DEVELOP)IE::\'T, AND SEED YIELDS . 

Th(' sugar b('rt is it biennial. ttllri both lhermttl indue! ion ttnd photo­
]>l'l'io(lie induction n;re ll('('l'ssn,r~r to bring ahout compll'te repl'oduetive 
c\C'vl'lopmen t. The n.mOlln t of photot hermn.l induction ref( uired to 
hring about complC'te rC'productivC' devl'loplll(,llt in n, b('C't is controlled 
hy thC' genrtie factors that detc'rminc' bollill~' tendellcy. Be'cts of "c'ttsy 
holting" tl'nd('ne~T tt\'(' thos(' whosC' pliototiJermn.l requil'l'ments ttrc 
I'ltsil? s!ttisfied. In ('ontmst to C'tts~r-bolting types, beets of "nonbolt­
ing" tendl'lH'Y I"eq uirC' prolongC'd l'XpOSUI'C to conditions that induce 
flowering. In this Sl'ns(', "nonholting" is tt rclntivl' tel'lll. 

Then; is it direct n'lfLtion hl'tw<'l'll fnJI growth and the induC't.ion 
PI'O('C'ss. Be'(,ltus(' til(' ind ud ion PI'OC('SS is all i ndispeTlsnhle factor in 
seed production, no amount of CUTe in til(' sprin~ cnn compensate for 
thC' ilHldt'q llH,tC' photothc'rnHLl induction tlmt may n'sult from insuffi­
cient fn,ll growlh, Cons('q lI('ntly, fl.n~T faC'tol' thnt depressl's fnll growth 
may bC' critical in st'cd production b)T tilP ovenvintering method. A 
knowlcd~l' of thC' fadors that influC'n('l' induc.tion of thC' reproductive 
proC'C'ss is, thereforC', of importancC', Planting datC', time and method 
of s('C'dlH'd pl'C'pal'fLlion, and phosphfLte and nitrogen fl'l'tilization 
grC'u.tly afl'ected fall growth and sllbs('qm'nt reproductive developmC'nt. 
In all of thl' ('':''1wrinll'ntuJ plots, sll~n.r-hl'l't plants in tIl(' cll('ck plot.s 
we'\'(' notiC'l'nbly cliffc'I'('nt in both ffLJl and spring growth from thosl' of 
plots l'l'C'eLving Ilitrogt'n and phosphorus, Sugar bl'l'ts in plots receiy­
ing nitl'ogel1 fLlld phosphorus ~rew \-igorollsly, as incJicatC'd by du.rk­
p'('C'n, Yi~()rous foliagC'. in eontmst to til(' ydlow, dWil.l'fed foliage of tIll' 
"heek plots. Exn.millfLtion in In.tC' fn.ll showed tlwl root dC'v('lopnll'nt 
\\'n5 illdien.L~d rn.tlll'r :wC'mateiy b~- top ckvl'loPlIll'rtl. Pbnts of tht' 
ch('C'!\: plots often had roots [P::lS thn,1l OlH'-qun,rter of an inch in clifLIn­
del', Whl'rt'H5 in lhl' plots 1'C'(,(,Lying nitrogen and phosphfLtl' tIll' roots 
wprC' titn'('-quf\,rtl'rs to 1 inC'h in dianwtl'I'. Latl' pln.llting or latl' s('('(l­
lJ('d pn']H1rnt iOIl also i IlfluC'llcC'd the' fall growth of pbllts; wl1('n ('i thC'r 
or both of tltl'sC' fadors accompn,nil'd lack of fall fe'rtilization. thC' 
t'fl'l'l'ts w('n' additiv(' nnel ('stn'nl(' dl'pl'l's~i()n of fn.ll growth \'('suJtC'd, 

\\'hC'll !!ro\\-th "'fiS n'slll11('(I in the spring. the efl'ccts of nitrogen 
ami pho~phftte ckfiei(,lI('i('s bC'('nml' C'H'll mol'C' prOllOlll1(,(,(I. S('C'd­
~talk dC'\'C'lopnll'lIt lwgnll ill latl' 1lm'ch and enrl~T April. On son1(' of 
thc' ('hc'ek plots wlwn' gI'owth had /)('('n extrl'llll'ly poor in thl' fall 
1>('(,:1l1S(, of lall' plnntillg, lnll' sC'C'dlwd prepnrn!ion, and phosphorus 
cll'fi('il'IlC'Y, ns high ns 66 pl'IT('n t of thl' p1:111 ts l'l'l11ninl'd v('getatiTl' 
nnd gO pl'rc(,lIt of the totnl plnnt pOPlllHtion did not ('nte1' into sC'ed 
production (fif'. 1). 

Durin!! tl1(' flo\\'('1'ing pC'rioel, bc'gillllill!! ahout 1fay I£), alld until 
h:U'n'st tinl(', fllrth('r Ryl1lptOIllS of phosphorus d('fiei(,ll('Y bC'C'nnH' C'\'i­
dent. 1'IH'''(' symptoms \\'('rl' /irst lloti('('nblc' n":1 1H'(,l'Osis of portiolls 
of the lent' bbde (fig. 2) and, :1S the defil'il'Ill'Y illC'l'L'nsl'cI. most of the 
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ktwes died lind tumed 
brow11 , During the latter 

···~l.-~~..~-------...,..J,--l't-.----!--'-''i-'-rml'tbr JllilC '!llnin' "or (lie 

Fl(l nn: 1,-' Hcproducth'p dc\'clopmcnt of i'lIgnr 
bpct" no' inflll('Ill'ed by plnntiuJ.( date, time of 
:<c('dbl'C1 prcpnrntion, /lnd phosphatc npplie:l­
lion. .1, Lnte plllnt ing, latp sccdbcd prppam­
tion, ·100 p()lItHls of Treblc ::lupl'rpho"phall' pl'r 
aCf(' npplied F('brlllu'\' 2·1, I030; re"~lIlt, 3,~ 
jJl'I"('ell t of plall ts wi't h "('('d,,[alk,, and 1 0 
pl'rl~l'nt ,.;ppcl prodll('('r". n, Enrly plnl1tin~, 
lat(' "t'('dh<,'d pn'IHlmtioll, nlld no phosphate 
fN(i1ill'I' appl iea lioll; I'l':-;II It , (Hi IW J'('(, II t of 
plallt", with ~('('d~talk:, and ,Hj p('n'Pllt ~('('d 
produCt'r,.;. C, Lat(' plallting, ('arl.I' secdbed 
preparntion, -100 pOlllld" of Tr(,hlp HlIpcl'phos­
phnte Pl'J' IH'I'P npplil'd F('hl'lInry 2·1, 193\); 
I'l'"ult, 93 p('n'('llt of p1allt~ llith ,,('('d,,(nlk:; nlld 
iO pPJ'('l'nt ~('('d pruduccrs, (Phot.ographcd 
~Iny 2(i, 1.939,1 

roots bcgan to die'flnd the 
whole plnnt, including the 
mntUl'ing seed, took 011 a 
rusLy-red coloI', B)T hnr­
,"('st time, tht' blocks tlll1 t 
hnd not 1'l'('civ('(1 phos­
phil t(' wel'(, strikillgly ('vi­
dl'nt (fig, 3), 

It WIIS nlso evident thnt 
IIi trogen n pplicn.tiolls did 
Ilot i llel'etlSl' growth whel'(' 
phosphnte WIIS deficient. 
111 fnct, it oftcil did mol'l' 
hnl'l11 thnn good nnd gl'n­
(,l':lllv brolwht on the vis­
ibl(' 'sympl"::,ns of phos­
phol'lIS dcficicncy n t nn 
(':ldicr dntc, On thc plots 
whL'l'c phosphatc wns np­
piled, th(' sc('t! mn tured 
cnnlv and th(' ('{reet of 
Ilitl'o(~en on yield W:lS stl'ik­
i ngly'"'cvidc'lt (fig, 4), Fur­
t hCI' details of til(' rcln tion 
of t hc various fnclors nf­
f('dill"" rcproductive de­
Y('lopl~lent nnd sCl'd yield 
nr'l' given in conncction 
wi th the data from encll 
of thc ;:oxperimentnl plots 
('onducted from 1936 to 
1939, 

TESTS HAHVESTED TN 1937 

Thr ('xpc!'inwn tnl plots 
plnntC'<1 in tlt(, fnll of 10a6 
included Lwo datcs of 
plnllting, foul' vlll'i('ti('s, 
lllld tlll'N' rn U's of ni tl'og('1l 
nppli(,H (ioll. TIl(' ('n tin' 
t'xpcl'inH'ntnl plot I'cc('iv('(1 
'1'1'('1>1(' SUIJPl'pltosphn ((' nt 
llt(' mt(' of 290 pounds 1)('1' 

n('n\. 'I'h(' rn((' nnd tinli' 
of n i tl'ogen a pplicn Liolls 
nl'(, sIH"\\'n in tabl!' 2, Tltp 
(il'st planting wns Illndc on 
Augllst 24 nnd till' sP('olld 
plnlltillg 011 S(\pt('Il1I)('1' \2. 
Tltl' fOlll' \':ll'idil's, e, S. 
12, A-GOO, S, L. C, 5")0, 



St:GAH-BEET SEED PHODl:CTIO:'\ lS ~Ot:THERX 1:1':\H --I 
!lnd r. S. 14, includ('d • J 
in the l('st, d iffC' red Iwidely tn bolting tend­
(,!ley. PrC'liminilTV 
tests nene Ht. George ill 
103G IUH\ shown r. 8. 
12 to be an ensy-boltin<r 
and Ciu·ly-llow(·rin. ,.,tr Vfl~ 
tiNy. A-OOO was cldi­
nit01y slo\\'('I' in sced­
stnll~ dcvc\opnll'nt nlld 
llltC'l' in 1l()lI-C'l'ing, but 
tinnily reprotluclin' dC'­
\'(,lopmC'riL \\'US prnc­
ticnll)' as (,Oll1p\C'tc in 
A-GOO 115 in l'. 8. t2. 
In the snmc test, r. S. 
14 lind R. L. C. 550 
wcre not only definite\-'" 
slower thnn ('itill'!' t'. S, 
12 or A-GOO in tltc' d('­
ve)opmellt of seetislnlks 
hut thC!'l' WHS nlso n ­
larger perc(,lllnge of 
plants thn t l'l'lllnin('d 
YC'ge1l1tiw. L 8. J-l 
was not 50 uniform in 
boiling t('llll(,'IlC'Y 115 H. 
L. C'. 5'-iO, 1t Itnt! n 
mtller widl' l'IlIWC in 
tlus resp('c( :In~1 in­
eluded 501l1l' ('xtr'l'n1l'h­
Ilonbo\ting tYPl'S. lti­
elusion of tIH',.w foul' Vt),­

rieti('s at two plnlllin~ 
dnt('s pJ'(widl'll pl:ll1ts 
with it widl' r:1Il~(' ill 
induction l'('Cjuil'l:mellt 
and mndC' po,;"ibk nil 
l'\'nluntioll of tlt(· re\;t­
tion of till1l' alld mtl' of 
nitrogl'n nl~plic:lti()11 to 
till' inductIOn P1'O('('$S, '}: ....... 

.A (,OUllt of pinllls dl'-~ 
ydoping- sl'\'dstalks was 

FI(;nm 2,--~t'iYIllPtOI1lS of pho"phol'lls d('fici(,IlC.I- OilI1lnc\P on .JUIl{' HI. H);ri, 
sugar b('('I:; gTO\I'1I for H·('il. L\'I1\·('.-< ",hoI\' browJI­by pulling- tOo pinllt::> illg rlw"l'd 1)\" 1l\'cTO,i,; of tl1l' IpaC bladl'''; t hi~

from ('nch plot Hlld. cI:ts­ :;~:IllPt()tll W11; .!!(·Ill'rally followed b.l- root illjury 
Si!,,'lll!.; tliefn in two awl killing of th(' I'l1tin' plant IH:forl' time for 
grinl p's, thos(' wit Ii S('('<I­ hnrn'''t-, BrowuillC!; of the h'al'p>, alld "tillk~ of 

ph{)~phoru,,-dpfi('i('n t plan ts .!'a I"P a dark ('olorstalks and thosl' (illlt to thl' block" to II-hif'h no pho..pha.tl' had 1>('('11
hud remailll'tl Yl'get:L- applicd, (::iccs fig. :3.)(),h(ltugmplll'd .J llllt' 2, 1038.) 



1:IOl'ln: a, -('OIl1lliltl,d ph(l~phorll~ tU!![ nilroJ.!;l'lt dcfit'ienek':' and tlll'ir dIed,.; 011 
"Ilgar-I>pl't ;;l'l'd prodlle(iull, Till' thl'e(' Iwight ,,(:d,(';; J.!;i\'(' a ('011 Ipar i:-<lJ II of the 
1'('~lIlt-; frolll appli('ulioll of llitl'og-Pd alOlll' l(l,I, pho~phal(' alolll' (II), :tlld lIilnlgl'll 
fllll~ Jll\()~phak trl, Th(' ('lllllpll'tl' tl'('all1lt'lIt" :\IIcl yipld of ('iP:m :-;('L't\ pl'l' :le1'e 
W('I'l' a" foll()\\~: (l, :\0 phll"phatl', (\00 POlllld" of :1II11l101lilllll "llifatl' pel' m'l'C'; 
1'(,,111(, :1('1'(' ~'i('ld of ('il'all "(,I,d, 1,1·10 (JOlllllb; /I, aDO (lOllJl(I:-: of Tn,bl(' HllPl'I'­
pho'ph:L1p pl'l' :1('1'1', 110 lIilt'llgl'lI; /,(',,11 It , n('n'.\ il,ld of ,'lp:lIl ,,('('d, 2,-I!Hj POlllld,,; c, 
:)()O III HInt!" (If Tn,l d(' "" (l1'l'plw'pha tI' 1l1'1' :l('n', IiOll 1'01111(1, I)f :1111111011 illlll :'Illfa ll' 
Pl'\' H('rl'; 1'1',,1111, Hl'1'\' yh'hl Dr ell-all '1'('tI, :3,ll~ I 1)()lllnb, O'lmluJ.!;r:lplll,d .IUll\: 1, 
10:)1.;.' 

'I'. lIn: I. :\ it l'ogl'1I HII' I plllbplw t(' 1'11'['{'t" 011 1'1'0\\'111 a lid ,\' ide! of ;;II/-!nr-b('pl .,('('d 
Illlll till' lIill'o!!;I'II' I'lllhphatl' illtl'W('(iull I'l'i:l1ioll"hip, Till' 1111'(,1' 1I1'ig;ht 
,t:t\"l" IIlar\" tltl"'l' dill'('I'l'lll lIitro!!;"1I Il'l'atllH'Jlb 011 (Jll(' of th(' h\o(,j;:-; Ihal /'('­
("'i\ 1" I l1l11I'''lill< I, "I' Tn,l oi" ~lIP"l'ilJj()~plta t,· 1"'1' :1('1'(', :\ nl (' till' Itll'!; of ('IJli! 1':1- t 
l'l't\\\'('ll tLI' LlIl'og\'1I \1'\':\\11\\'1\\'. \\\\('I'\ \Ll',\' lr(':\.tl1ll'lIt" 1'\111 :11'1'0", (t 1l11­
I,Lll'l'li:Il(' Idnl'\" ill IJI{' 1',\ll'l'lIll' 1>:t <'kgl'o! Il:d. Tit\' nitl'Pg-('1I tn'alllll'lIls :tlld 
I,.,,·;!til,g ,\kld, "I' "'l'd 111'1'\' (I .. r"I1oll< II, (iOO jl(}lIl1d~ of alllllllllillill ..1I1f:ltp 1ll'1' 
:liT.. lH tJll' 'pl'i),/-! of I !laO; l'l'"qlt, 11('1'1.' ,I it'l,\ of ('It':lll ~t'(,t1. 2 ,i';] S IlOIIIF',: II, 1I1l­

':llrog('11 ft'rt!Ii/l'I': 1\','I1It. 11('1'(' ~'i"ld or ('\1':111 '1'1'.1, I,:-;:W IHllIIIII,: r, Oil" (lOlllllb 
of !llllllUl\.\1l1l\ 'til1'a\(' 1"'1' :lel'!' in lhl' fall "I' lO:lS; n·... ult, :tl'l'l' yiL'ld uf eIL'an 
"("',1. ;>'(1.;7 Pllll/ld,., Il'lto\og;I':ll'lll'" ,Illly :2, lU3!J.1 
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T,-\DL,E 2.--Sched/l/t· of Ihe nitrogen trealmenls on thc experimental 7110ts at. St., George, 
" 	 Utah, 1936-$7 

l)""~R or application Q11­

(ivt', TIll' group with sl'(~dslnlks WflS tllC'n classified ns seed pl'O­
ducl'l's and nons('('(1 pt'ollutel's, Thl' l'('sult of this dnssi!icntion is 
shown in lHbl(' a, Then' WHS no significnnt difl'e!'encc between th" 
August 2-~ nnd Sl'ptembel' I~~ plnntin~s in tlw number of plnnls 
(\l'\:l'loping sl'edslnlks, Howt'n!', th~'l'l' Wet'l' signifienntly fewel' pillllts 
c!tlSSl'l! ns s('('d pl'odu(,~\t,S on th" intl' plllnling'. Nill'ogC'n tl'enlment 
nlone did nol signifiellnti,\' influpnc(' tlH' number of plnnls dl'Vl'loping 
Sl'l'lh,lnlks. bUl tlll' llumbet' of' plnnl!' producing seed wns significllntly 
Il'ss on till' low-nitl'ogen trt't\lllll'nt. 'rile efrcet of' low nitl'ogen on 
thl' P('t'c('ntngl' of pli{nls p!'oduC'illg sl'l'd wus csp('C'ially nppnt:l'llt 011 
the n()nbol~ing YllriC'L,\' C S, H, Onl." 46 pt'reent of th(' pinnt.s of 
t', S, 14 prod ul'NI sl'l'd Olt till' low-ni tl'o~('n nnd Inl('-pln ntNI plots, 
Till' (\ifl'('l't"lltinl t'('spons(' of Ytlri('lil's to nitrogcn (I'cntmelll is t\.ppnl'cnt 
f!'om til(' l'tle! thnt C S, 14 incl'l'nsl'd n IWt'C'ent in thl' number of 
planls producing SN't! on till' hi~h-lIill'O~('n treatmeut, wberens tlH' 
otlH'l' Ytll'il'lil'S illCl't'HSl'd ouly 5 to 8 pel'ccnt. 

T.\JlUJ 3,- In/illl'll(,(, of plal/lillg (/al(', t'Cll'il'll/, (lnd lIi/ro(lcn It'l-r! on Ihl' ph%thermal 
illdlldioll qt XI/fit//' bcefs (It'Il/l'1I for seed, as im/ira/I·ti by/he IIl1l11bcl' (\t' b('l'Is deuelopill!/ 
Sf('dst(llk,~ (llld (I/,~o by fhl' lIumbcl' 0/ bfets 1!1l1{'f'illfl illto $('('d /J/'oduclion 

[nn"~ilkllli(ln ImHI,- June 10, W3'j 

.\mmo· 
nilllll 


Vnri~tr sulCml'

npplil"t 
IWf Hert' 

Pot/lllis l'ert'tlli l'acent Pt'fcellt Pt'(CCllt l>erCt'lIl Percent,.,
IlO !It; v, tl7 "1 ,:1 

r . .:'_ I:! Hi,1~1 	 170 1110 U~ ~I!I ~1::! SI s'"' 
HI;; II.' HS ; \I~ 91 ss 01 
IlO ~17 1111 \l' 'j~ SO iV 

,\-tiOO 1.-ttt.1~li ·17t1 V~ S2 -,..,' iOn~ \l~ 
IBTI ml un Oil UO SI ,s-. 
IlO , Uti IIIl \111 7'0\ i .0 71 

:'. \..(' ,",,';(l 	 171l . t)7 97 \)7 SI : IlS iti 
tit;l t)~) 99 0\1 ~II 72 in 
1:!(1 u:.! ss \10 1m .It) 53 

t·. ~_ J.I ilili l 	 471l 07 93 U:1 ! 
-.).- Oli {i9 

I}I,-I Os 01\ 9. Sl tiS iii 

. Lt'!L"'it ~hulHh'ant ,lilrtlrNll'(l~ Ii p\\f(I\'tll ~ ! r.l'I\.~t sl1!llit1('ul1t dilft'rt'llrl" IO Ih·n~t\nt. 
:: l.\·~l:"t :-.h::nitil'lmt tlitlt\n~lll'tl, , ]wret'ut. t Ll1tl$t ~i~nin('ant tlilfl"n'll('~', j' IWrCt'nt. 

;;\lSHlll la---:! 
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{rhe development find maintenance in tlH' fnll of nn extC'nsivl' gl'Owth 
of leaves to shn.d(' til(' soil nnd tht'I'cby reducp soil te'mpcl'IItlll'CS has 
pro\'ed to bp nn imporlnnt factor in the' complete' thel'lnnl induction 
of non bolting vnrielil's and component typl'S within vl1l'idies ha\'ing 
!t widl' 1'I1nge in bolting (eneleney, IncI'ensec\ nitl'ogcn in t!H' fnn 
l'vid('lltly forced gr(.'ntc'I' fnl! growth, which resulted ill mOI'(' complC'tc 
induction, Efl\'cts of this nnJul'e' would be' most !tpparc'ut on a vuriety 
such ns U, S, 14, which contniul'ti some extremely vegptative ty]WS, 

Subsequent tl'Sts indicntl'd thaI September 12, t.lw datl' of thp spconcl 
plnllting, is not to IH' einssl'd ns n, late dntp for plauting, Plnntings 
mndl' by this d!tll', if givC'n good cultuml cnre, mnlee suflicil'l1t growth 
to CI'cn!p fnvornblp conditiom; for s!ttisfnctory induction of flowPl'ing 
of Vlll'i('ti('s with nn l'Hsy-bolUng tendency, This t('st does indicnle 
thnt cOJllph'I(' I'('production of extrem(' non bolting vnl'il'tips would 
b(' diflicult in thp St. Georg(' I1ren, nnd thnt with nonbolting vlll'ieties 
speeinl cnt'(' should 1)(' tnk('n to obtnin a maximum of fnll growth. 

TIl(' yield dn.tn. fUl'l1ished striking confirmntion of the visibk gl'owth 
dl'l'cts nnd their I'elntion to reproductive developnwnt. Signifiennt 
difl'I'I'('n('('sin ",i('ll! wen' obtained bl'tWl'('l1 nitrogen ql1n.ntities nne! 
nlso bc,tween Vlll'ic,tit's. There' wns nlso n vm'iety X nitrogen intel'­
n('tioll rl'intionship. All \'nril'til.'s inCL'enspd in ."i('ld ns the I'Il(e of 
nill'Ogl'l1 npplientioll WlIS inel'l'tlspd, but: U, S. 14 nnd (T. S. 12 incrl'nsecl 
proportionately lllOL'(' than did the otheL' two vllrieties (tnble 4), 

T,\l!I.I·: .1. ..• 1('l'r yield of clC(l1! sad in n replicated lest 'ii/elUding -1 varielics nnd 
,i Ift,cI,.. 0/ ni/I'ogell, 11'hen all plots I'eeeh'cd a 111I({orlll (lpplica/ion of 290 pounds 
of 'l'rtbll' 811/1I'l'phospha/e per OCI'(' 1 

--~~,~~~ ~~~~ ;:1- O(·-:~:~-; I~-~~~~~~:';\~T:~ i!lel i~ 
j ('uh'd ntllolJllt (pounds) of HIIIJIloniulIl 

~tJIfIHt\ Ilt'r tHiT(' 

'.,- .. -

J~(] ;Jill 615 

POUlltls Po",w/,.; [.)(IUIIII."I P()Ulld~"I

t'.~. t2(0I~L. -- •. --- •• ____ ••••• -_ ••••••• _.. I.liIi, 2 •. 1211 
 2. m~~ 2.25·1,\-6m (51,IUI • __ • __ •••••••••••••••••_•• ., ___ ••••• ., 1.701 2.011" 2.20(1 I. U70 

2,IOS 1,70:1~:. ~', \~i (~;;~) -::::::::::::::::::::::::::::::::::::::::::::::~:l~~~~_ l: ~~:: 2, ~12 ! J,80~ 

~ll\an .... ~ ...... ~~.~~_~_~r .... ~M_"_ .. _____ .. _~ .... ~_,__ .' 1,;lf1.": 2,0:31 

1 llilfp!'l'fWl' [or t...itmill('am·c· lWl\\"\'l".Il 1~ !"uhplol. ('ollIparbllll .... 2;;0 pnulIIl~., Di1fl'rt'IWP ror Sil!J1if1l'unCl\ 
hl'twf'~·IJ·1 vnridnl Ull'1UIS, I·'·' pounds. DitTl'rt'IWl" ror $ig-nifi('um'(' l)('tW~?Pll a nilro!-H'II-lrl'nlfTwnt lIIt'IlIIS, 
Hii' pounds. 

In(,[,l'nging t!ll' nmll1oniulI1 sulfn((' appliention f!'Om 120 to G45 
pounds P('I' uel'(' gUY(' nIl lIn'l'ag(' iIH'I'l'aS(' of n littlp kss t:hnn SOO 
])olll1lls of St't'd IWI' U('['('. It is nlso p\'id('llt that lh(, G-!5-pound 
applicntioll or nmmoniUIlI sulfa!(' ~a\"(' signifienn! illtt'('nsl' in ~'i('ld 
(1V('1' til(' ·~7()-])()und applil'i1tioll. FUl'th('1' work wns Ihl'l'!'/'o['(' nl'('('5­
s:uy to dl'«'l.'millt' Ihl' ll\()St ('('ollolllieuI 1':\t<, of lIil['()f!;t'n npplil'u(ioll, 

DUl'ing- till' 10:17 $l'ason. SOI)lt' It's!s W('I'(' mndl' .-l1so ill the' .~Io:l.p:J. 
"nlh'y in sOIlIIH'l'I1 ~t'\·:HI:1. 'I'h('s(' «'sts illelllcl('d lIm'(' 1('\'('ls of both 
llitl'o~t'll and plltlsphill(' ill n1l the' ]lossibk ('ombillillion5. K('ith!'l' 
llill'O!!Pll 1101' phosphat!' bnd n. lll:ll'kl'd infllll'll('l' on sl'('d yil'ld, '1'1)(,1'(' 
,,'as, Il(m'(' \'l'l' , stl'iking ('vidl'Il(,(, of tltt' ('/T(,('(. of phosphn.!l' 011 sl'('(1 
lllntlll'il~', pspt'('ia1ly uf (h(, hig-h-nitl'ogl'1l In·pl. Oil the plots \\'hl'l'l' 
1,O()(l pOllllds 01' :lIllIllOn ill III sulfal!' was applil'cljH'I' lien' ill tht' nhsell(,(, 

http:lWl\\"\'l".Il
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• of It phosphntl' tl'pntnWllt. much of til(' seNI wns immntlll"(' nnd the 
plnllts (,OJltilllll'd tn scnd out IIPW f!l'owth nftel' till' first seed lliIt! 
stllt'tet! to l'iIH'n, 110\\"(,\'('1', \\'lwl1 ;:lUO POllIHI8 of Tn,bl(' SU]J(,I-phos­
phntl' WH8 npplil'd ill udditioll to till' l,tWO-pound npplicnlioll of nm­
1I10niUlll SUiftltl', thl' s('('d mntul'l'd nOl'lI1nll~' (fif!, 5), This l'('l:llionship 
WtlS bOl'lH' out b)' tlll' tllel'l'llSl'd clenn-out 01' small. 11l1del':;ized seed 

l'l<,l"Hf: ,i, ,1-;11'('1'( tlf all IIIl1>alall('('d r"l:ltilll\~hip l]('b\'l"'llllitl'll~el\ and pho"phaip 
till pl:1llt )!W\\ th and matllrity: ,L Hi)!h nitrogen and low phosphate; 13, ;l 
proppr bUIaUl'l' of lIitrll!'(l'Jl llnd ph()~phntl', 

\dll'l\ S(,('<I fl'ull1 thl' nll-phuspll:l.tl' plots \\':1S !'lIll 0\'('1' n :~-llIl11, :;Iolll'd 
~prpel1. 

1'I':STS 11,\1\\ I-:ST" I) l:>i III3M 

III thl' l!t17-:{f; t('sts, thl'l'l" 1'('1:1 tiunships \\'('1'(' t hOIlf!-ht to h(' of most 
iIIlPOl'ttll1('(': ; It D('\l'I'lllilltllion of til(' III H;,;i 111 II 111 ('(,OIlOlllil' nppli('a­
tioll of lIit('og('l1. t~\ tht' l'p\:ltion uf p\r()"pll1\l!' to lIitl'og('lI lltiliz:ttioll. 
:lnd t;1) tlll' t't'lntion of iJotlt tlw;;(' fn('\ol';; to til(' 1'(l1)l'odlwtioll of 
\':ll'idil'S dilrpl'ing \rid('l.'" in holting lpndt'1H','"- ('llll;;('tjlll'lItly, l\r!' 10:)1' 
1';';IH'l'inll'nl;: ng:rin il!('ludpd l', S, 1:2, :1." I'I'PI'l's(,lIt:ltin' ()/' th(· (':)",\'­
hulling tYPt's. :tnd L', S, 1·1-. H:: 1'(1 JlL"Sl'll l:t tin' of l\rost' tltnt :lI'(1 l'O/ll­

http:nll-phuspll:l.tl
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parativcIy nonbolting. Three leye1s of Ilttrogen were employed: • 
None, 600 pounds, and 1,000 pounds of ammonium sulfate per acre. 
Results of the previous tests had shown that yield increases with 
applications of 600 pounds of ammonium sulfate per acre were such 
as to warrant this quantity. '1'he 1,000-pound application was C01l­

sidered adequate to c:-.:plorc possible advantages from additionnl 
nitrogen anel also to determine the conditioning eHects of phosphate 
when combined \\'ith hea\'y nitrogen treatments. In these tests, the 
phosphate nppliclltions were at three lC'vels: None, 300 pounds, and 
600 pounds of 'l'reble Superphosphate per ncre. '1'rentmellts in whieil 
either 1Iitl'ogen or phosphate was used nlone were included, so that 
thel'e would be some mensure of the individual responses to these 
elements. 

The phosphate was broadcnst during seedbed preparation on block,: 
42 feet wick und 200 feet long. Th('s(' blocks wel'e of sufficient width 
to uccommodnte thrN' nitrogen plots oneh eight rows wide, and each 
eight-row nitrogen plot \\-ns mndl' up of four rows of ench of the two 
Yllrieties lIsed in till' h'sl. Till' complete nitrogen fertilizer schedule, 
with rnle nnd tilllP of npplicntion, is shown in table 5, and tlit' combi­
nations of nitrogen and phosphate treatments are shown in table 6. 

TAIILE 5.-Schedule of the nitrogen treat/llents in the experime1ltal plots at St. George. 
C/ah, 10Si-SS 

----------- _. ...._--------.--_._.-------
Ammonium sulrate pt'r acre 
8pplil'd in tn'atllwnt Xo.-

Dut~ of nPJlliration­ 1----··· .. ---. 

------._-_._-------- '.- ----.. -'-­
POI/I/tis I' POIL/III,~ i Poul/ds

OC't. I, !!la7.. :\onr 200 ! 2011 

~Iar. n. W:1S ... X'"W 200 ·1Of! 

Apr. ;;, was r XOn(\ ~ ~no 400 


'rntnl IlOO I,OUII 
i 

..._----------------_._._._--.--

TAHI,E 6,-Tlljluellee of variety anri of nitrogen and phosphate lel'el,~ on the II/totolliel'lI/al 
indudion oJJlowerillg in sligar breis, I1S shown by the percelltaye of plants developing 
seecistalks (lnd ellterillg illlo seed produclion 1 

I Plunts tic\'plupillj( s"",lstulks iII I' Plants rlass('(1 as 5"('d producers
.\: IIllO- I plots r('('(living inl~il'aU!~l, in p!r)ts r(lc()h~iIlg indicatNi 
.! . umounl (pounds) of Trrblc: alllOllnt (pounds) of Trebl,' 

Varirty $~\~!t~, i Supl'rphosphnt~ Iwr acr(' I SU(")(Irphosphutr Ilt'r acre 

. Ill'r Ul'r{l - - , '1 I'! . INOllP; ~oo I GOO I~leall I None j 300 . GOO 11Ilean 

--,-------- l'o~;/~_:!:-p-er-ce-/I-I ;-p-er-ce-n-tI"-p-er-ee-II-t -p-,,-ce-lI-d-p-er-ce-II-1:per-eel-Ifl-p-er-ce-II-1 -P-er-ee~ 
NOlie 9:1 i \IS 91l 00 i j,1 I 81i ' 81l ~~ 


('. S. 12 ('H~) . __ ._. 1,00 94 , Oil 98 00 ' 8·1 00 90 8S 

i 1,000 'I 951 97 OJ 96 83 92 90 8S
! Nonl" 77 02 03 87 52 71 73 65 

l". S. II (11171 "_" . nou I sr.! 94 9tl 92 i4 81; 81l 82I 1,000 I 81 93 94 90 iO 80 87 81 
Comhltl('f\ vsri!'ta] re-I{ N{~[.'": S5 9~ 9~ 02 ~3 iR i9 i~ 

1 
i 

SPOIlS!' .......... - 1000 : 90 I 0.0 0, I· 04 ,0 8S 8S 80 

1,000 1__89____95____00_:__93_ ___T_, __88_,__88__~ 

~resn. - .... -- •. - ... ).-------.1 8S I 05 96 1__.____. i3 85 1 85 1... .. 
I DUf\lf(lnl't.\ for signifi~nnC\l Of all subplot compnrisons: S('C'cistalk p(lrCtmt.n~C's. 5 pllrccnt; sped protluC\lr~. 

{) 1~lrC'tlnt. DifT('r('JlN,' for sh.mifkunre of llilrog-t.ln~tn\nt lIl£'nt ml\tUlS: SN.'dstnlk p{'rCl'DtoJ!es, 3 (Wrc('Dt; Sl'NI 
produ(\·rs. -; l)t'fl't'nt. DhTt,'rt.1lll'll Jor Rigllitlcance of phosphate-trcatment mcaDS: Scedstalk percentages, 
4 pcr~nt; .seed produeers, 10 pcrecnt. 

• 
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Counts to determine percentages of plants producing seedstnlks 
and of t1l0S(' pl'oducing seed Were made just prior to hnl'Vl'st. These 
perccntnges 1I1'C shown in taolc 6, It is llYitient that the pel'cellinge 
of plunts producing secdslnlks, ns well as the PCl'cclltnge entcring 
into seed production, WHS influcneed by vnriety nllcl IIlso oy nitrogen 
Hnd phosphate level. Yal'ietal l'cspOllsewas conditioned by npplica­
tions of both Ilitl'ogen~ nnd phospitnt(', For example, the menn dHIer­
t'1H.'e in tite pereentage of seed-producing plnnts betweell U. S, 12 
und V, S, 14 on the no-nitl'Ogen nud no-phosphnte plots was 22 percent, 
\\'i1cl'(:ns the ll1enn difl'erCllce between tht's(' two YIIl'ieties ill the 
perecntnge of seed-protiueing plants on plots receiving both nitro­
gen nnd phosphnl(' 'was only 3 pereent. The nitrogen efrect WIIS 
nlRO 1l111eh gl'entCl' in the pl'{lsenee of phosphnte, The npplicn.tion 
of 1,000 pounds pel' nere of ammonium sulfate nlone cuused an in­
('I'eIlS(, of L4 ill the ppl'el'ulnge of plnnts entering into seed production. 
TIt(, npplieu.tiOll of GOO pounds pel' acre of Treble Supel'phosphnte 
nlO1H' ill('rens('d tlH' pcrcentage of seed Pt'OdUCCl'S by 16, The com­
!JiliN.! elred of tlies(' two substnnecs at these rates increllsed the PCI'­
ePlllng<' of seed-producing plnnt.s by 25. '1'he nosence of either nitro­
gell 01' pilosphutel·etarded faU growth, as l'efleeied ill both top and l'oot 
d('velopml'llt, und thel'eby reduced the cfl'l'ctivcll('sS of induction 
dlll'ing tll(1 full, wintel', und spI'ing months, 

The Inngnilude of yield difrel'el1ces wus lUuch grentcr on the plots 
hal'v{'sled in 1038 thnnon thos(1 of the pnwiolls yeul', '1'he impOl'tnnce 
of phosphnte stood out nboy<, nil other faetol's i;' the test. Nitrogen 
nppJicnLiolls also increllsed the yield of seed, There was, however, 
n, high int('t'ndion relationship between nitrogen and phosphute (figs. 
3, 5), Without phosphnte, the 1,OOO-poullds-pel'-acl'e application 
of ammonium sulfate gave an incl'cllse in yield of only 235 pounds of 
seed pel' M'rt'. "When 300 pounds of Treble Superpliospitnte pel' acre 
wns ndded with this nmount of nitrogen, the increase in yield was 
1,226 pOllnds of secd pel' ne1'(, (table 7), It WIlS Illso pvident that usc 
of phosphn,te nloll(, would be a mOre economical prnctice than the use 
of nitrogell nlol)(', 'I'his filet WllS especially evident Oil some of the 
plots wlH're phosphorus d('fieipuey wus most pronounced. On these 
plots, tIl!' npplicn.tion of nitl'og'('n sprYed to in(,l'ells(' tJw phospho/'us­
defiei('ll(,y effects; mol'tlllity of plants wns greatest in th(, plots with 
till' highest nitrogen leyc1. 

rL'.\l\l,E 7.-Acre !lield oJ clean seed in a replicatcd test that included ;) levels of 
nitrogen and 3 levds oj pll081)lIor1lS emplo!ledin the ,9 pos,~ible combinations 1 

, ~\('rt) yil~ld nfst'I'd in pInt n'l·tlh~ing- Ind h'ull'd 
11l1l0unt (pounds) of 'l'rrhh' Sup('rphos. 

Amlllonium roulfatl' llpplil'd (pou11ds pt'r Bcre) pltat£' Iwr acrt' 

non A wrage 
~ ~~~--~----------------I 

POlllltis Pounds Potlud.'1 PO/l,IIII.'f
:\OIH' 
600 I, ..~! i ~. O~8 i 2. :JiB ' J. non 

1,011 _. (L5 2. ;60 2. a5·11,0\](\ 
~_~ 2. 877 ~1 ___2_.~I_OO 

~ _____~_1_.5~9_1I 2.'157~~_2_,_6i_2~._______1 
1 l.Pflst signif1rHnt ditT\'t\'lJ('C' lWl\\'('l'll 111(\ 9 subplot. comnarisons. 200 pounds; Jf'llst sjgnHicnnt dHr"rt'n(,H 

b('lWt'('n lfll' a phvsphlltt:! 1l1l'f1ns, 25j pounusi least signillc8nt di1Tert!llcL' bctwl:t.ln the 3 nitrogen llWans.I,S POuuds, 
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Therfl WHS nn increase of 1,194 pounds in flcra yield of seed over the. 
checks fl'om tlw plots receiving 600 pounds of ammonium sulfatp and 
300 pOlUlCls of Treble Superphosphate per acre. The fact that an 
~dditional400 pounds of allllllonium sulfate per acre caused an average 
increase of only 32 pounds of seed per acre indicated that, for general 
practice in commercial sugar-beet seed production, applications of 600 
pounds of ammonium sulfate per acre represent a more profitable 
pmctice than the use of larger amouuts. With 600 pounds of am­
monium sulfate per acre the addition of 300 pounds of Treble Super­
phosphate cILused a further increase in yield of almost 1,000 pounds 
of seed per acre. The a verage increase in yield from the plots receiving 
the 600-poulld applicntion of phosphate fertilizer over those receiving 
the 300-pound application was 215 pounds of dean seed per acre. 
Adjoining tests, which included an application of Treble Superphos­
phnte at the rate of 400 pounds per acre, indir.ated that the 400-pound 
applicntion was as effective as was the 600-pound application. For 
soils of the type on which these tests were located, the most profitable 
npplication of Treble Superphosphate would be 300 to 400 pounds 
per acre. 

TESTS HAHYESTED IN 1939 

From experimental datil of previous seasons nnd from observations 
in llUnl('I"OUS commercinl fields, the f'.ppliciLtiol1 of GOO pounds of 
ammoniulll sulfa,te plus 300 to 400 pounds of Treble Superphosphate 
per acre seemed. adcquate to meet tbe nitrogen and phosphate demands 
of the sugaT-beet seed crop in the southern Utah sugar-beet districts. 
From the prcyiolls work, it, was knmvl1 that planting date, as well as 
nitrogen and phosphate, afrected the amount of fnil ~.r0wth. Inasmuch 
as practiclllly all of the sugar-beet seed acreage fOllOWS alfalfa in the 
rotation, it also seemed desim,ble to haye information regarding the 
effect of time n,nd method of seed bed preplll'n,tion on fertilizer require­
ments. Consequently, the following factors were included in the 
1938-39 tests: Two etates of plantillg, two dates of plowing, four 
phosphate treatments, and fOlIl' nitrogen treatments. These various 
factors were introduced into the cxperiment h:-.' utilizing a split-plot 
arrnngemellt.

The l'ehltionship of the ViH'ious factors ill the test is eyident {wm 

figure 6 Itnd table 8. 


T,\ilJ.E 8.-.8cllt·dule 0/ treatments testing nitrogen as lall, spring, and divided 

applications, in contrast to no-nitrogen, in combination 1uith 4 phosphate treat­

ments of similar type 


-----------------.--.--~--~-..-- ------
Treble Superphosphate pcr 1\cm 1\l\d 

scason of IIpplication 

I 1"'8 (200AnlQlOnilllll sulCRtl.'IWr Ilt,.'rc And Sl\:l~OJ1 or ilpplicntion 

I
PF (400 ' 1'8 (400 pounds,

Po j)()unds. Ipounds, filII. +200
(none) fn\\) I sprin~) 1)()1.lnds, 

"prin!!)
----!--...----- ., -----

Xo PFS 


N,· «(j00 pounds. flllll .... _ .... _._ .____ ·-· ....... ---1 NF Po N,' P~ N,. 1'5 

No (none). . .'"'' .. ' Xo Po No PF No 1'5 

NJo' :Pt-'s 
Ns rFSNs(t;QO\loumls.sl'ringL .... - ... -- .• - ... -... .. ......... Ns 1'0 Ns 1'F ?-is Ps 


N "8 (200 pounds, fnll. +400 pounds, sprin~) ... .. _' X FS Po ;-.; ,·s Pr N' "s P9 
 Xt"S 1'10'9 
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The early-plowing dnte wns Mny 28 llIld th(' Inte-plowillg date was 
August 4, 1\):)8. Tht'sC two plowing dnt('s represcnt the rnnge most 
rOIll1l1QJlly lIsc.d by commcrrinl seed growers. At eneh plowing di/I.e 
alfl~lfn, was plowed under when it was about 12 inches high, and the 
soil moistlll"(~ in cnell ('nse WI1S sudl I1S to p~'l"JJli t n. good job of plowing 
and to bnsten d('composition of tlH' grecn ll11UlUI'e. 

Thcre w('r(' check plots of both nitrogen fiud pbosplllltC, find the 
other nitrog('1l ulld phosphorus trentments were yn.rintions in dntc of 
applicll.lion l'utill'I" thnn in nmount of fertilizers applied. 

'1'11(' dl"t'et of treatments Oil fnll growth wns mOl'C striking thnll hud 

~ Pl.OWED MAY 28, 1938 D PL.OWED AUGUST 4, 1938 

FWUltE 5.-Plan of thc 1938--39 experimental plot: Two dates of planting lSep­
tember 1 and September 22), two dates of plowing (May 28 and August 4), 
four pho;;phate treatments (Po, P F, 1'5, P FS), and ;1 nitrogen treatmcnts (Ka, 
K ~', Xu, X ~·s). SU!)H'ript ZNO and letters indicatc nOllC, full, spring, aud 
appliciltion:: di"i,Jcod brl.l"l'PIJ fnll lind ~pri!lg, fl's/>pcLiI·cly. The four nitrogen 
trcatllll'nts, I1S illustrated at the left \ \;'erc .located at random in cach of the 
rClllainilig 15 scction;::, 

be('n obs('rw'd in nny previ.ous experimrnt. At lenst two fnctors were 
rpspollsiblt' for this dilrerellt't' ill I"espons('. The Into plnnting wus 
llHtcie on September 22, which wns n.t lenst a week lr,t('r than the 
plilllting dntt' on pl"t~\'ious plots. The e{r(·et of the resulting shOl"ter 
sCilson 1"0; fnll growth wns (Ispccinily appnrent on the plots thut did not 
I"(·c(·in· either nitl"Ogell or phosphnte fertilizer ill the fnll. The sec'ond 
fndor I'espollsible for the contmst betwecn plots was plowing dnte. 
Growth wus exceptiollnHy good on the endy-plowed plots and, in 
('ontrnst, it WitS extreme!y pOOl' Oil til(' Int('-ploWt'~1 plots. Some of the 
('{fects of Inte plm\'lllg 011 fnll growth \\"('1'(, no doubt direct etrp('ts, 
whilt' otill'rs mny hnye becn indirect nnd ns yet 1I0t completely undel"­
stood. Among the dil"('ct cfr(·cts mllst be considered the fnet that un 
nddiliollnl ('1'01) of nHnlf:t (npproxiullltcly 2 tons) wns l"emoycd fl'om 
till' land 011 wllidl the lah'-p1owed plots were locnted. This flllt!t('I' 
n'd \1('('(\ the n ,'uiln bit> phosphOl"\ls ('OIlI(,llt of thI' soil. 'I'hp signifie:lIlcc 
of tJds WlIS suggested by the fud thnt the growth of beets on plots 
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plowed 1l1tc but giYcn fnIl applicntions of phosphate wns cqunl to the • 
growth on plots plowed enrly but to which no phosphnte wns applied 
in the fllil. On the early-plowed plots all of the crowns and 1"00ts, flS 
well as the gl'('ell-1lll1Illll"e CI"01>, w(;'re completdy decomposed by plnnt­
ing tinH', In conti-list to this, tile und('("omposed roots llnd crowns 
were still much in e,"idencc on th(' 111 te-plowed plots, K 0 nttempt is 
11111de to nnnlyze 1111 the indil'e<:t dl"ects on growth of conll'l1stingseed­
b('d ("onditiolls of this nnture, n has, however, been noted many 
tinl('S l!tnt tile' nddition of a smnll amount of organic mntter to tllP 
soil in Hum)' eaSt'S gl'ently i.nnens('s th(' utilizntion of inorgnnic food 
111n tcrin Is, 

On plots wher(' Int(' plnnting. liltl' nnd improper sl'ed preparntion. 
lind no fnll ferliliztltion wel'(' ('ombined the t'fl"e('t of eoch fuetol' 011 
gl'owth was ndditin fllld by D('('('m\)el' 1, 1!):3S, be('ts on (h('s(' plots 
W('I'(' 1('S8 t11iln ol1r-tenth Ul(' sizl' of thosr on plots whrrc endy plnnting, 
enrL~r se('(ibed pl'ppnI'll tioll, und fnll fertilizlltion \\"('I't' ('ombilled, 
TII(,8(' ('xtl'('I11(, size difl'('I'ell('('s ill tll(' bl'CtS during the fnll, willtl'I', find 
t'llriy spring IlUHJl' it possihh' to stud~r the rc1ntion of both tIl(' size and 
ngl' of the plunt!' to photothel'lnnl induction of flQ\\'('ring, TIll' results 
from ('ounts II1l1ti(' on .Julll' 1, 10;30, of pinnts with s('Nisinlks nnd the 
dnssificntioll of tll(,SP with n'sjwet to thl' pl'l'('entngr of pll1l1t.s pro­
du('ill~ s('('d t11'(' giw,1t in tnbles 9 nnd 10, 

TA/lI.~: 9,-rllj/w'lIcl.' of lillie of p/a/l/illg, lillie of p/owing, and /illle of applimlio/l. of 

'/litrogi'n awl pitospit(lil' (In p/wio/itamal induction of flowering. ail ilhQwn by the 

perc'('II[(lgl.' (If plcllll,~ dl'l'('/(lpillg seN/stalk,s 


:-..t~t\tt 

X~ I'r 
XI" 1',­
::=\:t Pt-~ 
1'1'1' PF 

;o.1~1\tl 

Xo I'r~ 
='r Itr'~ 
Xi'I'I"> 
~t~ I't~ 

'!\\t'nlT 

- l~ 

Ellrly planting . _ ._.1 _. Lnt~ JlllI_"t_ir-.-lg___1 _ . .:o.r~lIn of ;o.relln of 
~1Ir1y III Ie 

~:lIr\r 1.11\" M I R"rl~· Lllh' Melin plowing plowing
plowin~ ~ plowin!,!, .. {,Bn I)1cm·ing plowinj!I 

--i 
Percellt 1 Percent Percent rarent Percellt Percent 

SO • 411 IiO 54 .'H ~~ J SU! 50 70 !l:l f>Il 
79 :,a : :\.~ 1 Ul S7 5il 

:m ...0 4~ l).j I 8. ! 0:1
----'--,- .. - ---,._",-, .~-~ - ---1 .-----­

tl:! I-:{.4 "R:I .. 44=,::.1=_"...:~~\ .1!1 

0:1 !II 1J:1 ,~ "i . ,4 " ~.; &~PH !I!l !In n:! !Hi !)5 00 II Of< 
9i !~1 Wi M &" Sti 91 \)2 
!Ii : !Jj Hi !J.1 95 05 !l6 !Ifi_. _._- . -- - -----------­- -- ~- ~----
tr. {ifi Wl l>,,, 9l (~1 • 9:1 : 9·\ 

9:1 95 115 s" _. ~\I ~f{) l<~ 
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TABI.~) lO.-ll1j/UCllt·c of plulltillg aale, plowing dalc, and time of application of nitro­
gen (l1/(i phosphate .on phototherm(ll';nduction of j/owerillg, (IS 'indicated I)y percentage 
of plants classed (IS seed producers 

Plants ('1115$(\(1 us SlIt.!ti producers in plot rCt'd\"in~ il1dk'Hh~d fn;'ntmont 

Earlr plllnt,!ng Lst" plantingF\'rt.ili'.er tr~lIlll\(,lIt ._~.--__ .:Ilesn of :'olean of 
1 early latc 

l!;lul~' Late: l\[ Early Late nlowing plowingMean . plowing plowing • can plowing plowing 

:\1 ell II 

~t('Hn 

)'l~nn 

:'olenn ; 82 ~' 77 I' SO : 82 71 77 52 i 74 
, \1-;:-·~~'~C:~~~~~~5 74 [ iO := -12 ;;;::;:--- 5;:: .:~ 71i :­ 54 

~_t __ ~_._ t __ ,___ 

It is eyjd('nl frolll (ht, dntH in til(' tnblcs thllt Imy factor that dc­
pn'ssec\ tiH' fnll d<lYelopn1l'nt of the beets also depressed bolting and 
il1el'ellscd tht, 1I11lllb~'r of nOIl-sC't'd-pl"Odueing plnnts. ~01H' of the 
eombinl1tions of spring fC'I'(ilizl'J' In'l1.tmellts oYerCl1ll1C thc efrcets of 
d('pn'SSNI fall gl"Owth (figs. 1 Ilnd 7). It is nlso evident that plnnt 
sizl' WIlS Illlleh 1lI01't' impoI'tn.nt to the proc('ss of phototilermnl induc­
tion lllnn wns plnnt ilgt'. Thl'I'P is possibly ndireet rdnlion betw('t~n 
pIn.nl siz(' null photopel'iodic induction, innsmu('h ns plnnt sizl' direetly 
nfl'ed·s til<' knf 11.1'('11, ('xpoSt'd to light. The prineipni ell'('d of plant 
~izp on tlll'l'mal indlldion mlly not. how('vN, bl' til<' nmount of tissue 
t'xposl'd to lhl'l'Illltl ('f1\'('(s. It mny rut hel' btl tilt' infhlt.'nl't' of siz(' of 
top 011 soil tl'mlH'l'I1tlll'l' nnd, ('onst'qu('lltly, Ill(' tt'mpel'fl.tuI'(' to which 
t11(' ('I'own of lht' be'pl. is ('xpost'd. Sp('('inl st udit's on ('I'own tempt'l'I1­
tun' in l'dntion to t11t'I'mI11 indlldioll show(,d tl\(, impol'tnnee of 
i his l'l'in tionship. 

TIlt' yield of clean s('('<1 pel' n(,I'(' follow('d I'nt/H'!' dos('ly the IWI'('ent­
:l~(' of plants entl'ring into sl'l'(1 pI'odudion. This was to b(' t'xpeeLed 
wlH'l'c till' difl'el'el1(,(' in the nUllllH'l' of s('l'd-produ('ing pla.nts on the 
"lIl'iollS plots WIIS as gl'l'nt ns it \VIIS in this U'st. 

"Thel'l' ('ndy s('t'dlwd pl'l'pnl'lltion 01' l'UrIy plnnting, <;>ith('l' sl'pl1l'ntdy 
01' in combination, stimulllt('d fnIl growth sufficiently for' sntisfnetory 
I'('pl'oductin' dewlopnwnt to Ill' initinted in the spI'ing, the pinnts 
S('I'Ill~'d to nlllkl' good liSt' of tht~ spl'ing nppiicntioll of both phosphate 
lind nitl'Ogm. HOW(,\TN, whel'e filII growt:l wus not sufJieicnt und 
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1:-' n.l II \ II \1. IllI.U.Il'\ "I.'" t·, ", IH.!' r. 1I1' .\(oIlil I LITHI'; 

IIIdlWlltlli 11;1.., llll'(1II1[>II'II'. lit!' ';JlrJlI~ npplil'nlillll'; or lIitnl!.!;1'1I Ill' 

pitll"'pitHtl'. l'IIIt,'I' :110111' 1I1' ill l'olltl,ill;lliOI], 1t:1I1 litlll' l'frl'('l Oil ';('1''' • 

I Il'ld, nllllllll~.dl lit"1 did ..,Iilllld:tl!' I':lllk 1('~I'I:tlil I' ~ro\\lit dig. ';~, 

~1'1t('n' II ,'n' Iti~.dd.l ,,1!.!,'1I1 Ii(':l III illl l'l':tcl [(Ill "tr,·,·'l'; 1)('111(';'1) pl:1I11ill~ tinll' 

:tlld ploll ill!! ti:!l,', pl:lllllllg ti:!I(' :lilt! lilllt, or plltl"pitnl(' IIppli('alioll, 

plllll ill!.! dnl,' :lilt! tllllt' .11' pi ltI,;p i1:! II' :1pplit':llioll, :11It! lillll' or lIill'().~"1I 

:lilt! 111111' lit' piJll"plllllt· nppli('lIliUII, It..; "it(lllil hy tilt, 1':1 l'i:1 11(,/' :l1I:lIy"i,; 

:Illd 1',1 lill'.1 !t·ld d:tln III l:d,I,· II, 1·'01' (·":1lllpl(·, titl' Illl'lIll ('lr('I'1 or tit" 

111111' 01 ..,.·(,.1111'" pl"'pll 1':11 iOll (Ill "I·.·d :' il,ld I :ll'i,," II idl'ly. d"lh'lItiillg' Oil 

nllll'l" 1'.,1:11 I'd 1':11'1111'''', \\"111'11 11(\ pItU..,pll:tI,· 11:1" npplil'd. I itl' tlilrl'I"I'Il('(' 


'. 'I(I ur""1 "f I'li"-p:.:llt', I'l:lldil'~ dal,·. :IJI!lpl\l\\lll~ dal"III, plall\ ~l'lIl1lh 
a' ,! .!n,.J"l'lll<'111. '1'1", f","' hl'I~Lt -Ia]..,·- lilaI''' 1'11111' dill't·rt·lIt t ..I.:tlllll'III_, 
1',1 't'I':lflul'~ l ... ic.)il·alt·d tr\ I!:p t\\1t ~lt·;!.!.ht ..... t-:Ii,{·... iii tilt' flll'l'U:I"OIIlJei \\t'I"(I :l..... 

:'" ,,\\- ", I.lt .. pl:I1>""~. ::11" 1'[1l\\II;~. lIltl 1''''II,d- III' phll-pIUlI,· fl·rtilil.l'l' 1'1'1' 

:1"', (11'1 ..1 ... ,· Ii. II]:!,-, !'. iall' 1>l!I!'IIl~, 1:,1" l.r"\\ll!~, IflO 1""I11d- "I' plt"'pllHtl' 
!fJt;.;.I"!' 'W~ ;11"1'1' ( ..I'rr;~lf·.\ :21. IH:HI. I III- tWII lrl~!lllll('fJt ... in tlit' h:u·"!.!.;I"lllilui 
\\.1 n' .l"" f.<:J\\\ ... ~\ I atl' il,at,li!!.!. 1':[11.\ p!O\\IL~. IUt) pnnrHI ... Ill' phn,phntt. 
t f rt ,i 1'1' ill" a("!'I' (l,"TII!w' 'i, j~I;)' ,I. !:lII ~J;:!r.I1:!!.!. PHd.\ J1II'\\l!t~. J(}() P(JlIlld"'"1 
;,' '''~I~ :l!' f.,qi' 't·!' i'I" al'tl' 11-1'1:i,:l1\ ~1. l~.I;Hl. 1~1:)~1 tl.\j>t·1'HIIl'llt:d plot. 
~t; "fil~!;ql:,,": :\I:t\ '.!h. l~J~;q 

11' u"ld Ill' ..",.,d III 1:1\01' (If 1':11'1.\ "'1·.."I>"d jll'''p:lI'nI illit 11;1'; 1.IHlI pOI/ltd" 
P"I' nl'!"> \\IWI! pllll,..pll:ll,' \\:\,.. ndti"d ill lilt' 1':111.1 ",pl'ilt~, tl1(· dili'pl'l,ItI'I' 
11:1'" 1.11:".1 1'("lIld.., P,'I' a,'I',', 1111\\1'\"1', \lh"11 pllll'ldl:lll' 1I;t..; ntltll·d ilt 
tIl!' lail. lh, ,hll"'!"'IW(' 1"'1\\,'('11 I·.tdy alltl fall' "I'I·dlll·tI PI'I'p:II'ntillll 1I:t..; 

1'... I'I./·I( III ;; I~' "'''II,d,.. ,If "">I·t! 1"'( :tIT"~. 
II, ld,.· II1:1IdH'I. till' .1111"·I'l'II(·'· ",'I\I'·I·ti 11I!1 :llltl"'pJ'ill!.!' :lpplit':lti(11l 

lit Jlltll..,p!i;ll,' \\;1' :..!1"all,1 all','ptl't! II." 1I11p'1' f,II·I'II· ... lllnl illlllll'I(I'I·d fnll 
:.!TIl\\ III ()1. 'Il< ";lri,1 pLllltlll!.:. till' IIl(·t','a ...,' III ""'I,d ,I il'lt! or till' plOh 
1 ... ·'·!\ lil;,., plll .... !''':tl,· III 11[1' !'all tll 1'1" tilt' plllh 111:11 did 11IlI 11:11 I' pitlh­
I'\lllt, 1:1; 'l'nl'",' IIll'" :;111 (ltlllll"'" P"I' :1(,[,/', Oil lh .. !:ttl' pl:llltill~ 
1\ 111'1'1 1:11,·d !':tf! :.,:1'(1\\ III \\:1'" IWH'p \ it:lll,' 1111 Illll'lilllt, tlli, dilrl'I'I'III'I' 

nic"·:I,,·d III 1.111" JIII"'I,{'" ,If ",pt! Ill'l' :!t·I'I·. 'I'll" "':1 Ill!' 1·(·I:ltillll 1I1I ... 
"1 !d"!l1 hl'!l\ ... ·:: 111111' "I plllhplwtl' ;I[lpli,,:tlillll :llId lilll<' oi' "'''I,rlh, ..r 
i'f'·p'lralltll!. \\\(1'1''' thl' ",,·dl,,·t! \\:1-" \In'plll',,d (':11'1,\ ,plll\ll·d ,\1:1." 
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28), the difference in seed yield between the application of phosphate 
in the Iall and in the spring was 369 pounds per acre. When the 
seedbed was prepared lute (plowed August 4), the difference in yield 
due to time of phosphate application was 1,079 pounds of seed per 
ncr('. 

TAlILB 11.-' rielel of cleillt seed per Ilcre from a replicated test, including 2 date.q 
of planlillO, :2 date.~ oj p/owill,ll, 1 JlitroO('/l treatments, and.~ 'phosphate treatments 

.:\crc yil'ld O(St'Nt froUl plot r-~(.~i\·ill~ intiicn.lmllrCllttlU'llt 

r"ert.ilizer tn.'ntlll(ll1t 

-----'----,~---" 
Il~cI1SbSi~ni(kunt ditTl'rl'UL'l' UN·Wl't\l1lM fl,'l'{iliwr X IJlowing- th'l.ll' X plllt1tinf! dnte suhplot t-'ompurisolls= 

350 pOlllllls of clenn set'd. 
! LCllst signiflcilut ditT,'rcul'l' bl'C,Wl'l'll 32 fl'rtiliZl'r X plowinJ! dntl\ menu compnristlrls=2-l'i I)onn<is of cletlll 

sel'fi. 
S Ll1tlst. siJmitknnl ditfen'w..'(' bdWt't'll 32 fl'rdlizl'r X lllnntinp; dutt.' IIlcnns=24S pounds or clt'nn sl"'Cd. 
t Lt'u:5!t sil!nificnnl dUTl'I't'I1l"P hl't.\H'(o1l S tilll(' of pho$phnt{l X pltUltill~ dUtl1 IIlcnns=301 pounds of clean 

$(ltl.(L 

l l.east signifienut. ditTl'I't.!lll~ hctwl~n S time of phosphate X plowing datc ru('an5=301 pounds of clean 
seed. 

& LellsL signitit"nt ditf"relll'~ hetween 4 planting datc X plowin/! date mCIUls=2.;o l"lUnds of delln SCOli. 
i Lcnst, si~nifi<.'Hnt dUTl'rt't1l'l' bct.w('l'n 2 plnnting date ,tllenns=209 pounds or ch:-fln seed. 
S LCHst siguiflcunt ditTcrenct! bt!tWl'Cll 2 plowing dl!.te lllc:lns=209 pounds or clenn seed. 

In view of thl' importilllc(' of propei' fnll growth, it seems essential 
thnt suflicil'nt nilrogl'n nnd phosphnte fcrtilizer be npplicil to Hll' crop 
in till' fnil to inslll'e optimum fnll growing conditiolls. It also seems 
('vident thnt, innsllluch ns lw('ts gt'nernlly follow nlfnlfu, cnrt' should 
b(' t'xel'CisNl to S('t' thnt th(' nlfnlfn is plowed under ftn· enough in ild­

YiUl('l' of tht' plnnting duLl' to nllow ('omplet(' ell-composition to tuk(' 
plaet'. 'fIll' dnti\, ill tnble 12 illdieat(' thnt, ('n'll witc'n nil of the nitro­
gen und phosphntc' feL'tiliz('r wns npplil'(l ill tht' full, thl' plnnts utilized 
it und Y(,J'~·littl(· was gnLlled by diyiding the application beLween fnll 
nnd sprillg. 
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TABLE 12.- b"'jJctt (~r tillie of "lritI'O{W/I application, with and without variation ',:n 
phosphate trea/lllelli, 011 production of clean seed per acre. 

[\"nlues are avcrng,'S of 4 "'pliented plots1 

Clenn $l'Ni Ilt'r I\l~n' whell plots n'('t.'in'd 'I'f('blt' Rnp('rphnsphntt. ut rilles 

Phml in~ dnh\ pounds ntn~ :-;howlI 


nwniuHl SuHnl(' Iwr m'rt'. nnd -­

th,W of npJlli('l\tlon 


200 ~(H1(' 4(1) 
 ·IIX) ,100 :;~ filII +1 
ftlll ~pril1~ 2(K).sprir~gl 

~4~flt. a, t9~\(i~ POllwis POUlltl$ ! Pound.If Pouud,v i POl(ut/,'lXOnt. (dwckl, 
~(X) ([III1L" , '." _ j 
~\Xl (filII) + (spring) 
~!)O (spring). 

S"lll.• la, 103.; 
X0l10 (rlll'ck) _ .. _ 1,305 1. s~a2(l(l (fnll) +·100 (sprhll(l 2,0.;0 2,52[)
:'\onc. ((1I1ll +r~Xl ("lIrlr

spring) " .. , 1,9!lO i 2.4402,020 I:-.lOll(' (fnll) +tlOO (lilt,·
sprillg) .. _. __ ..... I 

') 010 I 2,OSO 2.4954(lO (ftlm +2()O (sprill!!) "' 2: 140 I 3,140 , 2.IHO" I f~lO (flllll. IIQIl!' (spring) 1,080 2,002 2,481iS"p!. 1 lind SI'pl. 22, w:lS: , 
Xone (r11l'ck). ,_ . ". 1.25:1 2,151' 1.50,1 I'mXl ((1I1l) , lion,. (sprin!!) I, 4!1~ :1,129 ) 2,252 g~~ Ii ~:~~~X(ln" (filII) +tlOO (spring) 1. 4~~I 3, IJ24 I 2. 2:17 2, !1'6 2. 4:11
2(~1 (fll1l) +,IIXI (spring) 1.412 :1,090 2.452. , __I_.~~~i__2_.~_'4_0.:.t 

.-.~----

~ ~n "ignHltmnt tlitTtlrPUl'·... among nitrog~\n tn'Htlll(llltS. 
l Dn1n gh'l'll ii.') U\'l'rngl'S or till" two plnnting' dutes. 

SPECIAL STl'DIES 01'. THE UEI.ATIOi\ OF TOP GHOWT" 
TO CHO\'fi\ TEMPEUATURES AND INDUCTION OF 
FLO WE H I i\G 

Spl'('inl studi('S WN(, stnl'led in the fnll of 19:37 011 thl' I'l'lnlioll of 
top g'l'owtII to t'1'own t('I1lPl'I'lllul'('S nnd indudion of floWPl'illg. Dur­
illg Ihl's(' studil's, thl' following fnt\ol's influl'neing till' shnding dl'ect 
of lop gl'owl h \\'(.'1'(' ('onsidl'l'('d: (\) Siz(' of plnn ts-]n rgi' ns ('ompnred 
with smnU beets; (2) relllovnl of tops by clipping-tops removed ns 
('ompnl"ed with thosl' not 1'l'lllowd; (3) spncing-·\ p]nnt pel' foot ns 
('olllpnred with 12 plnnts pel' foot; nnd (4) shnding--soil and beet 
(,1"OWl1s shndl'd with hOI'izonlnl shndps ns ('ompnn'd with thos(' not 
shu<kd. 'I'll(' II!:'I' of nl'tifieinl shn<ks was sllg-g('sted by fidd I'XIH'l'i­
ll1ellts stnrted by Cnrsllel" nt HiVl'rsid(', Cnlif., in tbe full of 19;3(3 (5). 

PLA~T SIZE 

Lm'l!(' b(,l't::: W('I"l' obtflin('(1 by l'ndy plnnting flnd nmpl(' fnll appli ­
cations of phosphn t C'. TIll' top g"l"Owth of InlW' bcpts eo III pIt,! l'1y 
shnded tIll' ('TOWnS lind SIIlToulllling soil b~' Decl'lIlber 1. Dming tht' 
winter, til(' tops froz(' down nnd becnme mOl'e 01' It'ss strnw-('olorpd; 
hO\H'YC'I', thl'Y eon tin u('d us nn efl'cetiyl' SOUl'ct' of slw(k. Slllflll beds 
wen' thl' I'('Slllt of eithel' ]ate plnllting 01' Inek of phosphnh' on bl't'ts 
plnllt('(1 endy 01' mod('mtdy end)' (fig. S), Siz(' compm'isons W('I't' 
mn(k bC'twet'n b('('($ of till' SnIlll' ng(' but of difl't'I'('lIt I'lltes of growth 
nnd bdw('t'll bl'ets of tht' Sllm(' mte of gl'owth but of difl'cl't'nt ng('s. 
Thp lops of smnll bcds g(,llernll~Y l'eIl1l1inNI dnrk gl'l'CII during'tht' 
eIltil'(' willlc'l" but furnished wl'y little' shndc for till' slIlTounding sClil. 
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• :llid It'lllil"nllll!"I' PI' t I\(, lwl'l "1'11\111" 1,'IJll,·d III 1'0110\\ !Ill' l'i"l' ill ,.,lll'­

r(ll}lldlll~ "llli'''lIl'f:WI' I "llqHl'n11l1'l' llllt'lll:':: l\r,' \1:11'1:.1 p:lrt (If till' dny, 

'1'01' BF.'I\J\ \1. 

l'lwlip\wd \H't't--- had Ihl' ht'Il('lil Ill' Illl' "llHdill~ I'lr"t'l of lOP ~'I'\l\1 Ih 
:II"'llrdlll~ III III" :1111(111111 of top ~!TIl\\ tit pn',.,I·1l1. Thl' "hndillg' 1'11\'('1 
Ill' lop !.-!'1'l1\1 til \1 n" 1:11':.::,·1.\ dl'\Wlllll>111 Ill! pl:llil "il.l' :llld till' PI'(I;.;ill1ilY 
of ndplI'I'llt bl'l'l" III lhl' I'll \I , 1{I'IIlO\nlllr til(' lop" by dippill).!,', fl'Ul1l 

,.illtl'r Inl'!.:(, PI' ,...11I:dl Il!'l'h. 1('1'1 tilt· "lll1 h:ll't, :llld 111l"h:lI\t·d. :llld ('1'01\ II 

1"llljll'I':lllll'l'" lilll'lllnll,d :1"; !'lIpidly :I"; dId ";III'I'lllIl1dill:':: "oil-"III'i':l!'\' 

\o'llljl('t'nllln'~. 'I'lli" tl'l'UlIlll'lll 1l!,,,i1'I~ illll'lldlH'l,d tl/lkll:!\\ II plt,I'"io' 

1 lid liF~. Pia Td "'1.'\' It; t'l'~a lltlli ttl lTP" 11 It'lIq Il't':1l 1J1·P.... :Uld lIl11ilel loll tit t10\\ {'riB!! • 

.... l"t.\\ !~d.!. ntf !!.,. ,r: l'i:t!if "</{' ~liqall,l·d i,~ ~'lIt.trt\UJli!.! pl:tht iltg. d:ltP alld pltll .... ­
Ill.~tft' aPI,;,,,:lllll!l tY, 1!,I' l!J;')~ t"lwr:lltt'~d: .\, :-:ll!!!lr hl~('t .... pl:l!ll(ld ~{'plt'lllh('r 
;;. 1110 p,>I, • .\, ,,( Tn'!,!." :>lIi','rp!l<""l,:tl,' l'l'l' :It'n' addl·d ii' till' fall: II. 1'1:llItl'd 
:--"ph'lId'I'l' ;;. !,(I ph"I'l,:u" it: II", fatl: ( • "lalltf'.] :'('(11"111111'1' ~~,I[)(} PIIIIIIII, ..r 
rlt.)";., :"I','rl';;"'I'!.all' \"'1' :II'n' a,i,h,.! ;I, lb' fall: /1, plaut"" ;:-;'·l't"IIII"." ~:!., 
!,p pLli .... p!,a tt . *~l \!d" (!l.. r!w \:trJatltl!~ 1! -.!h· 111:1dt' tl 1'1l.....,ihh· tlJ ... tl1d_, I_nth 
II:;\!:! ... ill' !l~ t! P::l!·t a~I' .H l't'latloL ttl t!.l" l!'tii~{'lltlll pnll'I' ... ... 

Ill:':I,,:tll'lr,",.t~. lIll'llllilll:':: ';'11('11 r:ll'llll''' :I"" :l dill\,I't'IWI' III pl.III' pl'riotii(' 

lI.dlwtlllll 1"'1\\ ('I'll th,' l'iql\lt·" :tilt! Illl!'lipp!'li I)("'I~, 

:-:'P:i<'ill:! \I:t" :ll'('ollijlli"h,," II." tllil:lllllg' (ht> 11I'('1~ to th.' dl,,,in·d 

di ... t:llW,' til tll!' row 1IIlI'Il tllt'I' \11'1'1' nh'lllt Ii \I""k" old. ~P:II'ill!..; 
,'Jlllll~L.d IIIl' hahit Ill' llljl :.!I'11I~th. ,':Ill--ill:.!' till' tOlb to "pn':111 Iltll'i­

llllltaH." :lilt! \I':!I illt!,tilt' \'1'(1\\ II'" 111Il1'I' dirt'l'ily l'\p""l'd to lh .. "llllli:!llt. 
Th:" 11:1'" L'~I'I'I'I:lIl,1 tnll' II !lit ,.1I1:tll 1ll'I,t--, :-:'p:ll'ill).!,' nl"o I'lilllill:lIl'" 

! Ill' ~IHldtll;..: l'Il"l't til ndj:lI'I'II[ 1)('1'1:', 

1l1ll\IIII,\TII ... 11 1111';:' 

:-:'h:ldi\l~lll<' ~(lil :llld Ill',·\ l'I'Il\\II'" \\!lh lioril"llll:ll :tllllllinlllll-p:lilll l .d 
... lrad,.,.... 'll "t>llli>tl1:1I Illil \\ lilt. 11\1' otlll'l' i':Il'IO}'" "l.1ldlt'd, III:ldl' it I"h"jld" 
III ""l'ar:11.' 1"Ill jll'},:lllll'!' ..1\'1'1'1:' i'rllilt llllll'l' P"""I hI,· ph,I'"illll'~i(,:ll 
n'"!,''I!''''' Fllt' I'\:llllpl", til<' hOl'jl.lllllal "ltnd,·" !'l'II,'('lt,d tIll' li!!ltl 
:l!lti h,'a1 :1\\ a,l 1'1'0111 hl,('t" ,,111'!'l' \ II<' [OP" 1\:1.1 11l'1'1l 1'l'llltlH't! hy 
I'iq'l'.k:: :l11\l kl'pl lllllh "'llll :llld 1'1'(1\\ It 11'111[ll'1':l11li'!'''; at :tilllll:'1 till' 
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sanl(' lovd as the soiL and crown tClllpel'nlur('s of the lin'ge, unclippcd, • 
unshaded beets. Thus n, dircf't comparison could be mntLl' between 
tl'rnperllture efrects and other physiologicnl responses nccompllll~Ting 
top I'emovnl. 


TlI(, gl'l'nlest contrnst between difl'erent combinations of tl'eatments 

wn,s thnt bl'LwN'n (1) large, unthinned beets with IIlaxinnun top growth 

plus horizontnl shnlL('s b(,tween tIll' ro.WS and (2) small, spnced, un­

shl1dl'd bel'ts with til(' tops remond. The fo.rmer combination o.f' 

treatments fUL'llishl'd n maximum of shade to soil and beet crowns and 

helped greatly to mnintain favOl'l1ble temperntul'l's 1'0.1' thel'IlHtl induc­

tion. Thp Inttl'I' combination of trcatmcnts left the soil and beet 

CrOwns compll'll'I.,- l'xposed to sunlight, and during tile WIU'III part of 

tiL(' lin,y thl' b(,l'ls \\'('1'(' subjected to templ'rnturl's that al'(' known to 

bl' unfavorabll' 1'01" thl'rlllni induction (7). 


l\11n'1I0I)S 

Tes!s W('n' plnnll'(L ill tlH' fall of 19:37, 1938, nncI 1939. Varieties 

dil\'('rill" widl'h- ill hollin tr ll'ncil'II('V wen' uSl,d in ellch test. All 

\·aril'l,\·"'plots ":('I'l' 4; rows ~'id(' and '150 fl'et Long, Thl'Sl' pLots wel'(' 

of suflieil'llt siz(' to ilCCOlllfliOtin.lp a COlllph'le set of nssocillted treat­

llH'nts. Euch lop-I'eIllO\'nI I1nd spa('ing plot was of suflicient size to 

includp at lelist Ion plants. Th(' shadillg plots werc 21 fpet long and 

inciudl'(lllt least lOO plants, l'x('cpt WIWI'l' shndcs wel'p used in COIll ­


binH lion wi tit plnnts splIC'edl2 ill('hrsn part. There we1'(' four replicated 

pLol,; of ('nch Ln'n.IIlIl'llt ill ('uch tl'St. All tempemtllre IlU'USUl'ementR 

""l'l'(' nLUdp hy iIl8l'1.'linIT tll!' bulb of H IIIt'I'C'UIT tltet'mollle-Ll'l' in n small 

holl' Illllde in'thl' (,1'l)\\'!7 of thl' bl'd with n. nni'l of npPl'Opl'inte size, At 

l'ndl ([al(' alld Lillie of t(,lII[ll'I'l1llll'P Illl'nSUI'ement, four tempern,tuJ'(' 

l'l'IIlLings WPI'P t a kl'n on (,HC'h plot. Thl'l'(' wns seldom a, gl'en.t('1' 

dil\'l'l'l'IlCe titan 0,5 0 C, I)('lwl'('n th(' foul' tl'mpernLul'e l'l'ndings on n.n~­

one plot. Prior to halTl'st, th(' plants on nil plots W(,I'(, Clllssifil'ci liS 10 

tltl' IH'I'('('ntngl' d('n~loping sl'l'tLstnlks all(L till' p('I'Cenlage entering into 
seed productioll, 

The objPc( of Ul(' fir'll It'st WtlS to dl'll'l'/lIilll' the- extent of the shnding 
efl'e('t of top growth 011 ('!'OWIl tl'mpeI'Htul'l'S nntl to dctl'1'mine further 
wh<'lher th(' inCI'l'tlSl' ill crown tl'lIIperntlll'l' that was most certn.in to 
follow lop l'l'IIHWlll would siglliliC'illltLy tlf\'c'ct s('('(\sLnlk d('veiopment 
nlHL thl' IJl'I'('('nlugp of plants produ(,ing sped. Thl' l('st was planted 
on Sl'ptellllH'1' 13,.10:37. nlld tops W('I'l' 1'l'lIlo.y('d on two rows of ellch 
f'Olll'-I'OW plot 011 Dl'('l'll1bel' 4, 1937, Ilnd lignin on ::\1n.rch 15, 1938 
(fig, 9). Tl'IH[)('I'atlll'p IIIt'nSUl'l'lIIt'llts m:HIl' dming 1\lnl'('h lind April 
19:38 showed thai tlH' n'lllovnl of tops did incn'lIsP Cl'own tl'III]Jl'l'Utul'es 
Ilnt! tllil t during th(, wal'm purl of til!' da,Y t1WI'P W/lS n dil\'t'I'encc of n.s 
mlleh as 1:2.5 0 C, bl'lwl'l'l\ tht' ('I'o,,"n tl'II1pCI'ntlll'l'S of clipped nnd 
lInclipp('d b('l'is. ('Ollllts showed lhnt this tClIlpel'Hllll'l' iltel'eaS(' 
intl'l'i(,I'NI with induction alld was I'l'spollsibk fol' all ill('I'('I1S(, ill 
v('gPlnlin' pinnts and a d(,(,I'l'n8(' in plnnts cntering into seer! Pl'OtillC­
lion {labll' 13), 'rill' I'('duetioll of sl'l'd-pl'Oducing plants, dup to 
incl'l':\.sl'd ('ro\\'n ll'mp(,l'atlll'('S, wns II1I1('h grentN in thl' nonbolling 
Y:ll'il'ly lO, ::-;. Li llllln in lhl' <,:ts,\'-I)()lling ":triety l', S, 1:2. 

• 
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Till' IIlllin ohj('l'l of tltl' ,;('('oIHI 1l':41 W:l,; 10 ,;('pnrnl(' mol'l' ('lImpl('I(,I,\" 
t,'IIIPl'l'tltlll'\' ('Ir('('h frol\1 nth('!' po,;,;ih!(' plly,;iolo~ind 1'(',;!>OI"'\,,; 
1I('('IIlIlP:lllyilll! lOp l'I'IlI()Y:l1. ('oll";I'quI'nll:,>. toP-I'l'llI o nd :,llIdil'': 
WI'I'I' ('Illtlilllll'd ill till' :'('('0 III I "l'l or 1(',,1,;. plalll(·d S('pll'IlIIH'1' ~~. \O;{i-i. 
Tn ~1'p:II'III,' tl'Ul' I ,'lIllll'nllti 1'(' l'frl'd,; frolll otlll'r 1'('';!HIII';('':, :l11I11Iilllllll­
pnintl'd h'lI·il.lllllnl ,;1t:1l1,''; \1(,1'(' U';I,t! 1)('IWI'('1\ thl' I'UW:, to slmdl' Ihl' 
,.;oil :I lid tltl' hl'l'l l'I'\l\lIt,;. Tlw';I' "h:ldl':' \11'1'(' ';11\>p0':l'd III ('0111 \>('I\,:n I I' 
1'01' till' 1(\,.;,; ill -,hndilli! ('lrl'I'1 of IIII' 1'\'11111\ I,d lo\> i!nmtll :llId nl till' 
';,LIIlI' lill1P 1I1l1 illl(,rI't,I'\' ";l'l'ioll,;ly II itlt Ilip g-rolllh i)1\ lhl' Illlclipp('d 
plot,: Ilil!. \0). III :Iddiliull III Iltl' 1I,.;1' Ill' "llHtil''' ill ('Ollll\'('lioll lIilh 

111.1 	It! !I. Tllp 1'1'1I111\':l1 Ill' 'll!!.!I1' b""I,- ill n'l:ltioll \Il ,,,i1 I PlIII"'r:t1 lll'l' lIlid ('1'0\\1, 
\"IIlI"'l'lllnr,' TOl!,' \I('!'t' "\Q'IH'd 1>1"'[,llll)['1' I. 1\1;)7. alld till' n·!!.J'l)\\th \\a~ 
.l!I'I'l'o\ \llll'l·!t 1.\ 1!l:lS. 1'Iln\(l!!.I':t1'1Il'd Ill'(·'·IllI ... I· \,'1.1\1:;;,' 

lllp 1't'IIW\'nl. ..;Iwdl· ... \I 1'1'(' :lI';I, 1I";l'd oil 1:l1'l!I' :llId ';1\1:dl IH'I'\'; In I'qunl­
i!1' Ihl' ,.;ltndillg-l'lri·('1 Ill' Inl'i!\' IIlld ";1 1I11,1 I lop,,;. Tltl' ,:i1.1' difrl'\'('IlI'(' \\':1"; 

dll,' III :Ill iIH'\'l'n,-"'t\ nil,' pI' l!1'(l\\,lh ,llt lh(' II:df of tl\(, ('XI)(,l'illl('III:11 
an':] th:d n'I'l'i'l'd a 1':111 :lppli('ntilill (If' pho,.;phal!" ('OIl':!'/(lI('IIt1y, 
l'llt!' of )!t'O\\lh l'alhl'l' lhnn :t)!\' of pl:l1l1 I\I\.'; n':-;polI:-;ibl(' 1'01' thl' dif­
1"'1'1'11('1' in :-;i~l' Iwl \\ ('('Il Ihl' l:lIW' alld lhl' ..;JI1all h"l'\:-;. 011\' :-:pncing 
t!,palnll'l1t \\:1': inl'itllkd to \(';-;1 lh,' ,:Illldin)! pfrl'!' I or ndj:t('('111 bl'\'l~ 
\llll'I'p bl'd'; \\('1'1' ('olltililltlU': ill llll' I'P\\'. 

Tl'll1pl'I':l I iiI',' n':ldilll!'; nlll(1P al ill\('I'\':II..; dUl'illl! lll(' fall. Willl('!', 
nntl ,;pl'illg month,.; il\tii('all'd lhnl ltol'iZlllllnl ,;hnd(',: W('1'(' !'fJ'('('li,'(' ill 
Illinilllil.illl! c\'ll\\n-lpllI!>,'l'alun' dilrl'I'!'IH'I'': hl'lwl'('n clipp(,t\ :111(1 1111­
l'lipp,.t! hl'l'l'; :llld bl'I\\"I'n bl'I'\" with I:tl'l!l' nlltl \\ ilh :-;ll\nll top,;. 
Tltl' dl1t:l in \:Ihll' 1.~ indil':tll' 1.lllLl wh,'!'\' Illll'iZllllllll :-;h:lt\('': WI'\'(' Ilut 
l1"I'd ('\,(\\11\ \I'IIIIH-rnllll'\'''; or huth clipP('1i 1)('l'l:-; :Illd sm:11l 1)(1('\'; ill­
C!'l':I':l,d durin)! till' \\:ll'I11 parl of th!' tiny, 1III'I'I':I,;(,d (Town teHljll'rn­
tUl'l';-; Wl'n' n"':ll('iall'd \Iith :)11 ill('n':I.';l' ill y('(!ptalil'l' bed!> Hilt! a 
t\('l'l'l'a,.;l' ill till' lH'I'l'I'lltnl!I' or pl:llIl"; p!'oducing ~l'l'd. 
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t~ 
TAB),}; 13. He{atioli of top relllovalto /1I'ef-l"rown l('mp('rat.lire.~ awl 7'nt/llrti01! of jlowrrlng, {/.~ ,~howl! by the percentage of plants depeioping seed- ~ 

-----'''- --_.._-------, .. 

'1Inlnt.lI1('uts in IlScNldIng order or thllir 
rIT,,\,t (10 crown tClllp,'rl.tllres anu SII/). 
$(~quent. s(!I.ld-producing "lnnts 

-- -'- '_._-----
Larg(' IIncllpped (Ops.. . ... ., 
TopS clipPl'd only III fnll. J)~c, -I, 1113i•.••• 
Tops dipped !loth Jnll nnd spring, Dec. 4, 

W:li, nml M nr. 14, W:1S. 

• J,rnsl. significant difference, i p,;rc"IIl, 
2 I~casL significnnt dHfcrctJl't\ fi pct(!tjUL. 

8l(l{k.~ (ll/d fhe perren/age enlerill(/ info ,~('('d prorhll'/ton 

[Ilia, "xllI'rilllC'Jlt, plnll[('d S'·PL. 1:1, 1037; averages of 4 r('plicn(NI plots) 

-~- '~'---.'" 

'l'I'III/1"flllIIn' n'ading nt dnt'! (Wag) anu timn of Seed producers 
_, ___ ~~:~fllf'nt$){~_~_·n_______ i _____ ._ 

I !,Mnr.1,5 :\lnr.16: "\pr.14, 

--'--1 -,,- . .'~~!1--1 u. S. U. S. 732'
12::~1 1 ~::10 . 12 14 

10n.III., p.m. 3p.lIl. 

0(" 0(', 
!l.5 '1[•. 0 

21..1 ~.~ ~:~ 

",III. ,3p, Ill. 3p.lIl. 

______~I 

U. S. 1I1t'fir,

1,5 

>'3 
tzj 
(') 
'~ 
Zl'lnnLS dCl'eloping scctlstalks 

- "'e 

U',;<;. U. S. 7:12 
1_ 14 

0('. 	 Percent-o~,:'-;-r~:: -;;.:) I'<~C~I/I Pt'rWIII-;;;:;~tl;::, Percent 
.;.5 1:1.0 14.5/101 '87 '88 liSi 286 '09 395 39i 

::; ~;:~ ~;::-----~~~~~~J .. _~~ I 49! iI'I' ~71-'-'8~' .-...;~. 
11,"'I.~t significnnl. ditTl'rl'llcl'. ·lpcrt'CnL. 
• Least significant lJilfcrcllCC, 3 pcrcent. 
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I.\:) 

TATII,g 14.~RI'l(llion of 11[ant .~izc, top removal, spacing, and shading to beet-crown temperatures and induction of flowering, as shown by the O"J 
perccllia(J(' of l)fan/.~ dt vdOl)ing sccd8i(Jlk,~ and the PI'1'1'(lltoge fn/(Ting 1''71/0 sced prOd1It'iir,n' 1[39 CX1J(rimtnis, 1)fan/ed Sept. 22, 1938 

1-3
[A "cmgl's of 4 repll(~ltM plots] tzj 

n 
, 'l\'mpemlurc rending at. dote nnd tlmo of mctlSlln'· ~ nwnt shown 

I Seed produl'Crs Plnnt.s de\'elo]ling scedst.llks 
I • I f J' IT :\0\' . Mar. ~ 

'l'rcntnH'IIIS !lrr.al!~'" III lin l't' II t It'lr ~ c~t on croWl! t('IIl' 30' Dr". I was Jan. 18 I!J30 ]\fur. 0, 103g I 29.
pcrallla'l\nd SlIhSNlllrnt sl'('d'prOflur,"!: plnnts : 10:18 ." 10:19 t:Ii 

g:I]-),-~-,,~~:~ 1~.lm.l u.~n.! P.~J1'II~;~'~' ~;;,:;li.l-p-.;-n.·1 ('i2'l· 

Cl 

U, S'Il\fclln t'lt;l2 T~f~M~nn; ~2S'18J51732 ...,--_. __.. _-- ....__ .. 15 .... 
Z 

Pel. Pd.--------'-08-~0-·-~i~!'.;o~o II:E~I!' O{~~:b 1;'~~bl;1b 1~>ijT~>~ pct'I~~ -;:;;/;;: pCI.T~:CI. 
a 89Large h{'cts, uJlthinn~d, undip]lt'd, horiUJnt.al shnd,'s I",., • 78 2 S6 3]00 ' 92 a 93 , 04 00

Hmall hl'('fS, unthinncd, Ull(']jJ)jJl\U, horizontal shades ~ ,;. 
Lnrgp hN't,o;, unthhlllNI, undip}"Jcd, not sh:ldt'd 5_ 

8.5 1.0 10.0 -1.5 1.0 1•.5 10.0 1•. 5' 89 81 liO 72 81 08 80 84 81 88 ,,,
8.5 0.0' ll.i' -1.0, 0.0 •• 0 i 1O.•~, 17..5 92' 82 70 69 81· 98 86 ~i 80 88LarRe b('cts, thinned, u,,!'Iipped, not shaded '. _ ......... . 1I.5 8.5 i 13.5 -1.0' 8.0 7.0 117.0 17.5 i 88 .3 
 72 82LnClw 11('('[$, unthiuncrl, ('i1PI'Cd, horizontal sharles .• ___ • __ ... 10.0 7.,~ i 12.5 -1.0 7 .• 5 KO 117.5 19.0 00 70 74 82;;mnll hel'ts, unthiml('r1, 111)(' iPIl,'d, not shnded '._ ......... 
13.5 7.5' 12.a -1.1) 11).0 7.0 1~.O 2".0 i 87 rlS ~I ~ ~i = = = ~ 67 78~mJ11l tJN·ts, thinned, UlH'lipp('d, not sllnd('(] d. 15.5 8.7jI5.0 -1 . .1 12.5 7.0 22.5.2·1.0 I 86 54 001 U 001 00 R n51 12 SS 06 72 69 til 75IA\r-~W IW(lts, IUlthinlJcd, rlilJJlNJ, not shndN1 10.0 10.0 16.0 -1.5 15.0 7.5 23.5 i 20.0 88 54 ~40 38 50 94 70 66 56 72 

t::I 
, Least signifiennt diITcrcnce, 3 percent. , J.ensLsigniflcllnt. difT"I'('nct', 0 iwrcent. t'l 

: Ll'Hst sign ifi(!rm t ditTrrpncl~, ti Jwn'Nlt. , Conditions cfjui\'nlent to thos,) frequl'ntly found in farmers' fields. "d 
3 Lellst significnnt diITerencc. 5 pcrcent. , Conditions equivulent to portions of many fields where stands nrc irregular. ~ 
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SUGAR-BEET SEED PRO])UC'rION IN SOU'l'HERN UTAH 27 

In the third set of tests, speciul emphusis wus pluced on the relation 
of plant size to the effect of spacing und shading On crown tempera­
tures. In the previous eXlwrimellt, spacing, especially on smull 
beets, increased crown temperatures and decreased seedstalk develop­
ment. In this test, spacing wus used in combination with horizontal 
shades, so that other possible size eHecls could be separated from the 
effect of size of tops on crown temperatures. Differences in size of 
beets Wl'1"(' obtained by making plantings on August 23, September 
IG, und October 3, H)39. From preyious results with horizontal 
shades, it was thought unnecessary to include shading treatments 
on ill(' extremely large heets resulting from the August 23 planting. 
COJlseC[uently, only spacing comparisons were made on this plnnting 
dute. The treatments on the other two dn.tes of planting consisted 
of thinned and unthinned Hm\ shaded and unshaded beets, both alone 
and in combination. Tempern.tul·p IlWitSUl'ements indicated that 
both plnnt size nnd spn.cing, especinlly on smull beets, were factors 
influencing the shn.ding effect of top growth. 

Crown temperatures wen' definitely highl'r on thl:' smull beets thnn 
titey wert' on the large, nnd thl'Y WNe also higher on the spaced beets 
thnn tlH'Y \\,PI'P on the unthinned. The grentest increase in crown 
tern ()l'l'H tun' OCCUlTed on smnll, thinned beets. Counts Illude on :MI1Y 
28, 19·W, showed that thermal induction was spriously interfered with 
nt tlw higher crown tempemttll'es and that this resulted in tL large 
pel'cl:'nlng0 of non-seed-producing plnnts (tnble 15 and fig. 11). 

TAIlI_E lfl.--Rela/ioll 0/ plant size, .~paci/lg, and shading to beet-crown temperatures 
and illdllclion 0/ flo1l'l'ring, as shown by the percentage of plants developing seed­
stalks ami ell/erillg 'nto seed production, 1940 (!;cperimcnts 

[A wnWl's o[ ·1 r~pliCflted plots] 
.-.-~.~-----------

i Temperaturc I I'1 I' I: rl'ndin~ Feb. S(~cd producers 1. ants (c\ e op' 
~s HilO t • . Ill" scedstnlks 

U('('t-si1.(' as iufiirutl'd hy plnntin~ (latt" and t\w ~pnring -"., n I i 

nml shndiru, tn',HllIl'llt, 'tnrtr·,1 Ih'l'. -I. 1\119 


.~:~!-;-,.4 ·llJ.S.'.3" 1\I-~·S. -3' 1\1 
<P.~_ll~:~':::tP.m. 22 ~~_22 ~~ 

,: C. 0 Pet. Pel. Pet. Pet. Pel.c.l· c. j Pel. 
I'I:llItl'd ,\u•. 23. 1939: : . I I . 

Afll'r<Jxinin(cly t2 heets flcr fOOl. 1\0 ~hndc~ 1 _ ~. 5 I;\. 0 15. 0' 111~' 96 397, '100 198 '99 
Thlnlll·tI tn 1 heet Iwr root, II<) shudl's ~. 0 la.o 1.1.0! (17 94 901 100 99 100 

l'lalltl'tI :'cpt. 16, 1U3\1: d 1 

Appmxhll"t~ly 12 bl'et~ p~r [uot, 110 shades I,., ~ II 11.0 17. o! ,'.I~i ,oi S:lj[ 94 !IO 92 
..\ppro:dmat('ly 12 bt;'llts per foot, horizQntul shndl's '.11 13. O. 15.0: ul!IO 93 99 9.1 97 
Thiuned to 1 b,'et pI'r foot, no shades, . ~.1I Hi..1 20.0 ,6 113 7°1 81 75 78 
ThillJwd to 1 bl'e( pl'r foot. horizontal sh!llles S.O lUI. 17.5 Sli 79 83, 97 92 95 

I'lalltl'" Oct. 3. l!139: d I 
AflProxilllntel)' 12 bN'ts per foot. 110 shades I ., .. ,. S.5 20.5; 23.5: 52[ 42 47; 85 72 79 
,\ pprQxiIllntely 12 beets. per [oat, horizontal shades.. 8.0 15.5 17. ;) ,9' 72 76, 921 86 89 
Thim",,1 to 1 bl'et per [oat. no shl!dl'~ ... ~.5 23. [. 25.0 2..>.;: 12, ~1 nnj .13 GO 
Thinlle<l to 1 bl'et pcr root, horizontal shnd('s s.n Hi. :1 1R.5 72: c'(f n(l' !l2' SI S8 

I 

•.-----... -------- •.. - ..- ­
1 Conditions cquiv1l.1t"Ut to thos(i fr<.'qucntly Cound in fOl'lll('l'S' fi(lld~. 

~ Lr!lst significant dilI{'fl,lnCf\ 10 pcrc(lnt. 

l Ll'Hst si!!'nific..qnt dim,'reut\." -; pt,'rcNlt. 

~ L(>a~t ~igllifie.lut difT(>rl'll(,(,. 8 pt.'rcl'nt. 

3: L<":1st si!!uifit'3I1l ditTl'TNll't'. G }ll'rrl'nt. 
-4 In tht'tPl:t. l"tHHl)Uri&HlS b(>{Wll('!1 tlw ~l\Jlt. It; filld O('t. aplautin!!!lrll %!i\'(lu as. comparisons h('twcen large. 

and 5Ulull beets inasmuch us siz~ is the n.'lntion~hiJllR'itH! disCllSSt'll. 



:!~ 1'[';[,11:\1['.\1, III LU.t.IX S l:i, I, :-" In: 1''1". lll· ,\(,HI( ITITHE 

rll'!·'tE II. :'I':t('ill).!; alld ,itadill!.!, ill r('lalinll tn .,uil {('IIllll'!":ltlll't' alld ,"lJ~['qtl[,,,t 
j,,,ltim:, il,'pt, ill hUIl1 plll(' I\('n' titillJJ(,d to al'prOXillHltl'l,1 I I",(,t !,t'I' foot 011 

Ilt'l'I'IIIh,'i' I, l!l;;\l, ,I. Ht",t, 1['. "':,:2:2 n·['pil·ill!.!' "" t'Jlrtitt'r tl"':!tlllt,,,t: II, 
I",!,,, I :'."2:2 Idtli 1'''l'il.lllltal ,had", !'I'!II[','fj thl' rOIl, frolll Ilt,(,t'IIII,,'r I, 
In;;O, til .\1'1'1: 10, 1(110. (I'h"t,,!!rapitl'd :'-la.' :2:-', IHltl.1 
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INTEIL-\CTION RELATIONS OF THE FACTons STUDIED 

TOI' HE:\IOVAL AND SlUDI.xG EFl!'ECTS 

In both the 1938 nnd 1939 experiments, removnl of the tops by 
clipping c!lused !t teU1pernture difference during tbe hot purt of the 
day of us much !IS 100 C. between the crown temperature of beets on 
clipped nnd unrlippNI plots. Subsequently, when plants were counted 
to determine Iwr(,t'ntages with seet\slnlks, there were significantly 
lower percentnges for thl' dipped plots uIllI 111so n, smnller number of 
plnnts entering into seNI production thun for the unclipped plots. 
The fom vnri(,t il's difl'Ning in bol ting (endellC'Y rencted difrerelltinlly 
to th(' dipping treatment. This t\ifl'erl'ntial vnrit'ly n'spol1se is (,OIl­

sid(~red n fIliI' indicntion of the eHecl of top removnl on the induction 
pro('('ss. 'I'hp l'lIsy-bolt.ing \'uriety e. S. 12 hnd only 2 pl'I'Cl'nt fewer 
seed produ(,l'rs on tlit' dipped thnn on the undipped plots. Under 
ttl(' SHmp ('onditions, C. S. 15, llH' non bolting vnriety, t\(>('I'ensed by 
29 in til{' p('I'centnge of st'Ni-protlucing plnnts. In HI(' 19;~9 tcst, tbl' 
beds \\·l· .. ·C plnnted latN nnt! w('['c smnlIer. In this tl'S!, l'. S. 12 hnd 
4 pereen\ fl'weI' seed prot\ucl'rs on the ('lipped thun on thp unclipped 
plots nnt! l'. S. 15 hnd :l 1 pl'rel'nt less. The use of horizontnl shades 
Inrge\y on'I't'nml' UI(' dr(,et of top rl'l1llwnl. The shudes reduced the 
tempel'Htlll'e difl'('I'cn('es betwl'en beet ('rO\\'lIs on dipppd nlld undipped 
plots to 30. The use of shndes on eiipped plots redu('ed the difrerencc 
in pel'('~'lItn~e of Sl'NI produc('I's bl'tween dipped nnd unclipped plots 
ill C. ~. lil from 31 ill the llllshndl,d to S in till' IShnded plots. 

III tht' 193\) treulments invoh'ing top n'movnl, the lowest percentage 
of seed-prodll('in~ plants wus found in r. S. 15011 dipped, unshnded 
plots. Tn ble 14 shows thn t this tl'l'n tmed hnd the greatest duily 
rnn~e in tl'lllpI'I'H.lun'. nurin~ the middle of the day, these temper­
ntures wen' not flwornble 1'01' thermnl induction. ']'he highest number 
of seed-producing plnnts in LT. S. 1Ii wns found on plots with maximum 
top growth plus horizontnl shn(\l's. TheS(' plots hnd the smnlIest 
daily rhnnge in tempernlun\

It should lw noted thnt shnding did not ('ompletely owreome til(' 
efred of top n'IllOYnl. Top )'{'nHl\-:ll mny 111we interfered wi III 
induction by light, which is nlso 11l't'l'ssnry for induction of flowering 
ill bl'l'ts. 


PLANT SIZE AND SIJ,\l)I~G EFFECTS 


In both HlP 19:1H nlld 1\)40 ~'xl}('riml'nts th('l'p wns n. very marked 
difl't'rt'n('e between lnrg(' nnd smnll bl'etS (in fnvor of the lnrge heds) 
in the per('entngl' of plnnts de\'eloping seedsLnlks nnd nlso in the 
per('ent:lge e1nssl'd ns seet! produ(,ers. In the 1939 test, this difl'erence 
in \'nriet~' 'i:~2 wns Hi ill the Iwn'('ntnge of plants developing seeclstnlks 
nnd l:~ in till' p('l'('entnge of plants produ('in~ set'd. In 1940 the 
difl'en'Il('e wns IR in thl' p('I'('l'ntnge of plnnts dewloping seedstnlks 
and 34 in till' p('I'('('ntng(' of plants producing Sl'l'(l. 'rhe lnl'ger dilrcr­
en('(' in the IO·W tpst wns due to a greater size ('ontrnst betwcen the 
Inl'!!;(' nnd smnll beets. \rtll'rl' horiz~lIItnl slullles wer(' used to furnish 
sui;plemelltn.ry shnde to the soil nnd to the beet ('\,owns, the difrel'.'n('e 
in the per('en!nges of secd-producing plnnts between Inrgl' nnd smull 
hepts of \-:It'i(,tY'i:3:2 wns 4 in 1n:31l nne! IR in H).J-O. These results 
indicate thnt n;(, size efreds :Ire more important Hum age l'elntiol1sbil'':; 

http:sui;plemelltn.ry
http:SlUDI.xG
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and thnt ag(' IS ehiefly impol'lnnt onl~~ to the extent thnt it influences 
SiZl' of (ht' top ~l"Owth. On Inr~t' beets in the 193!) test, the dHrt'l'ence 
in the p('r('entn~e of seed prodll('('I'S on the shaderl ilnd ullshnded plots 
W/1S onh- 1 in e. S. 12 nlld 9 ill C S. 15. On smnll beets in the SHme 
test, th~ use of shn(\es in{,l'ensed the IX'rcentn~e of seed producers by 
2 in L. S. 12 nnd 17 in the nonbol ling Yilriety e. S. 15. 

S"ACI':-;G A~D SII\lH~G EFFECTS 

Sp:winj! plnnts 12 inehes npnl'( in tht' I'OW ill('l'('nsNI {,I'own temper­
f~tlln's. 'Phis inen'nse wni; II1I1{'h !!n:ntl'1' on 8m:11I thnn on IIll'ge 
1>('('ts. Thl' d in'PI'{'llee in tt'mppl':l tlll'(' r('1:1 tionships Iwtwcl'n thilln~d 
and IIllthinrlPd beets wns slltrie.ipnt to dl'(,I'N1SC Loth 8('('(lstnlk initin­
(inn nnd tilt' numb(,1' of pltlnt,:; ('ntl'rin~ into s('C'd production. In the 
10:39 ('xpt'l'imprll':; wlwl'l' smnll beds W('I'(, ill\'oln'd, thinnNI plots of 
C S. I,) dC'('I'{':ISNI b." 13 in till' I)('r('t'n t:lgt' of pilln ts pl'od u('in~ sppd as 
('ornpnn'd witli til(' untliinrwd plots. In tlip Slime h'st, Inl'~e thinnpd 
hl'Ns of C 8. 15 (/(,(,I'l'n5('(1 by (i in tilt' Ill'n'entll~(, of sN'd-pI'odu('ing 
plants ns ('oIllpnn'd with tilt' Inrgp untliinlH'd bl'l't~. 

Tlip intl'l'l1ction dr('d of "izp und sp:1l'ing ~:l\'(, furtli(,I' l'\'idl'n('e of 
tbl' efl't,('t of in('rl'iISNI tl'IllIH'l'lltlll·('. 'I\'mpl'r:lturp ('('ildil1gs tuken nt 
-t p. m. on ~rnr('li 20. J!);{!). shm\"l'd n difrp!'l'IH'(' in ('rown tempel'l1tuI'e 
of 2.;jO C. b('twl'('!1 Inl'g(' nnd slllall unthinrH'd b('('ts. At th(' same time, 
111(' ditrt'!'l'!1('(' in ('rown temlwrnturp,:; bdwl't'll Inrge and slllnll tliilJlwd 
bl'('tS WliS (i.iio. Counts mnd(, ~Jn\- 2-1:. 19:39, sliow('d thnt the dif­
f('rl'l1('l' in 1H'l'(,l'ntn,g(' of seNI prOtlueNs 1)(~twl'l'!1 Inrg(' nnd smnll 
tll1thinrH'd I)('t'l,:; in r. 8. 15 WI1S 1-1: nnd thnt wliere tlie plnnts wel'e 
5!p:1('('d I~ inclil's npnrt this ditrel'('!1('t' wns il1(,I'ensed to 21. 

The 19-1:0 tpsts fUl'l1isliC'd furtlwr e"idl'n('e tbnt till' <litr('ren('e in the 
peI'centng(' of s('('d-p!'Odu('ing pl:1nts bdwPl'n Inq!'(' nnd smnll bel'ts 
wns 111l'~('ly du(' to tNnp('l'lltUI'(' ('fl'('d",. By using horizont:ll shnde's 
bebn'en tlil' !'Ow,:;, thl' t('mpl'rllturl' difrl'l'{'IH'('S dul' to si~;(' WC'I'(, gl'entl~~ 
f'(·du('('d. Tl'rnpl'r:ttul'C' l'l':Hlings taken nt 1 p. m. on FC'brunl'Y 28 
slio\\'('d thl1t thl'rC' \\,:1S :1 dill'erell('(' of 7° C. Iwtw('('n tliC' ('!'Own telll­
/wm til 1'('8 of spn(,l'd sn1:11l1}('l'ts nlld spn(,pd Inl'gl' I>l'{'ts. This difrl'l'C'nC'e 
\\'i1S I'dlu('(,d to 2.;jO when bOl'izontnl shad(',:; w('n' used in ('ombinntion 
witli tIl(' spncing tn'ntnH'llt. 'l'li(' signifiC'I1Il(,(' of tlie nbo\-e telllpernture 
dilr('!'l'IW('" is shown hy the r)('I'('('ntl1~(' of plnnts elnssed ns seed pl'O­
duct'r:: on pncli of tlit's(' plot:::. 'I'lip di(J'NN1('p in pl'r('('ntnge of spNI­
prod ucing plllllts ill \':1 ril't .., 7:32 I)(,tw('('n In rgr nnd smnll spn('rd 
bt'ds Wll::;j I. III tli(, I)('('::l'n('l' of the horizontal shnties, this difl'er('n('c 
\\'ns l'erlnc'('(1 to In. 

Sp:1('in,g I)('l'is 12 inc'li('s npnrt in the row on thr e:1dy plnnting mndc 
August 2;3. 1039. did not nfl\'d sl,t'dstnlk initilltion lind did not d('­
en'ase signifi('nntl.... titp IW('('('ntnj!t' of plllnt,:; ('ntl'ring into s('('d produ('­
tion. Temper-atun' nH'/1':;III\'!11l'nts indie:ltpd thnt hN't;; of this siz(, 
w('rp not depl'IHIt'nt On ndjn('('nt berts to fumish ndl'C[U:1t(' shnde to 
lllllintnin soil nnt! ('('own temperutU!'('s nt n flwornblc le\'el for the 
induction peoc('ss. 

GE~EH \1. Ap"LIC\TIO~ 

FACTOHS ,\FFECTI~G YIELD OF SEED 

Th('se stllclirs indi(':1tr tlint tt'mIWl'llturl'':; for- induction of flowcring 
in southel'll L'tnli, nlthougli :ldl'qUlttl' [or l':lsy~boltil1g or modl'l'l1tely 

• 
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nOllholting yuri('li('s, 11I'(, Hot n(\equute for tll(' compleh' l'('pl'odueti,on of 
Jionbolting vnl'icth'~ such ns e. S. 15, c\'('n under thc most flwomble 
conditions of growth. During much of thc oV('l'wint('ring period, 
mn,xirnlllll dnily IIiI' t('mpcmtures urc highcl' thull tht' t('mpl'l"l1tuJ"(~ 
most fllyombl(' for thermal induction. Cllder thest' conditions, top 
growth is nn importnnt factor in furnishing sufli('ient shnd(' fot· tb" 
soil IUld bel't crowns to pl'C'\'ent ('l"own tCIllI)('rlltul'es f!"Om rising so 
high thnt till'rrnnl induetion is interfercd \,"ith. P\unt size und spacing 
Hl'p thp two fnctol's most fre([ lil'ntly found nfreding lll(' crown tempcrn­
tUt'C of bl'ds in {'onurl('l'cinl fields. Within nny seNi-p'owing nl'ea there 
is wid(' vnrinlion in plilnl size. due' to :;;ueh fnelol's ns pltlll~ing dnte, 
f(,l'liliz('r prllelie{', nnd time' Ilnd B1('thod of sN'dbed preparntion, 
Fn'(tlt{'ntly stnnds nre in'c'gnlnr nnd npprollch the tondition of plnnts 
spu('(·d by thinning. Occ'nsionnlly top::> at"(' llctidcnlly or even pm­
po~l'ly pnst\ll"ed ofr by li,'"l'stoek, p!"Odu('ing n t'ondition Vl't·y similnr 
to that I'esldting from thc' remoyal of tops by clipping. All of tll(,Sl' 
fn('tol's thnt lit'en'lIsP shnding efr<:els illHI nllow \:ll'gl' dnily incrcnsc's in 
{TOWn 1;('111 pl'ratUI'(,S <:I'el\ tt' l'om.! ilions IInfn\'orn ble to com plete ind lIC­
tion of !lowpt·ing nnd decl'ells(' thl' II 11111 b('I' of plnnts produeillg seed. 
Undl'l' th('sl' conditions. not only IUC' vidds of st'NI Ic'ss but nlso ('0111­

pit'll' n1l'ietnl n'prod uelion does' not ui kl' plnc('. All of these rein tion­
ships b('('onH' doubl~' impmtunt ns \'!Il'it'ti('s with int'l'C'nsl,d nonboltillg 
chllrnctel"isties nr(' grown, 

FACTOHS ;H'FECTl~G QlHI.ITY OF SEED 

Seed qlllliity is n'fketl'd in s('cli si,r.p nlld gC1"ll1inn,tion percentage. 
~[jnill1l1m siz(' of iH:CCptilbLP sped is stipllinted by cOlltrnct for ench 
un'n, nlld titc' seed mllst hnn' n germination percentnge of 75 Ot· better 
if full eOlltrnel pl'i('(' is to b(' paid. In "iew of this fnet, nny prnctict' 
thnt (h'finitply infllll'nt't'::> s('('<1 qllnlity is of importllnC('. 'fhe illflu­
('Ill'(' of plllllting dUll' 11Ild fl'rtilizntion on the pl'rc'enlnge of smull seed 
hns bl'l'n rntll('r ('onsistl'nt. Se('d 1'1'0111 lilH' plnntings tends to mnture 
1I1H"'l'ltiy und. HS n, eonseqUl'n('e. there hns been It cOlIsistl'lltLy lurger 
dC'nn-out of sllll1ll sl'ed fl'om tlll' Intl' plllntings. When nitrogen wns 
npplipd nlonC', ('yen in eompnrnlin'ly slllull Cjunntili('s, the p(·rcentug(, 
of small ::>t'('d wns incn·us('(1. .How{'\"('l', when til(' IIi trogen ",ns bnl­
n Il('ed wi th pbosphn tt' nppliell tions th(· mil tmity was Ilormill nnd 
tlll'n' wns no illC'rt'I)::>P in eil-i1I1-out of smllil s('('d ('\'ell wlwll liS much u.s 
1.O()O pounds of Illllmoni II In sulfll tt' p('r lIe("(' wns n ppliNI (fig. 5). 

Thc' drl'ct of suth f:wlol's :1S pltlnting dn tl' nlld nitrogen or phos­
phn,t{' applieHlioll Oil sl'l'<i ~prminntioll hns 1I0t be~'n so cOllsistent. 
SN't! gl'nllinntioll seems to bp dd('rmin('d hugely by other fndors, 
sueh II::> PI'C'Sl'lle{' or nbsel1(,(, of injurious in::wC'ts 01' the O(,C'UITPI1('P or 
nOIlO('("UITl'I)('(' of high tdnperntures 01' hot drying winds liming tht' 
Iwrioel of (':1rly st'l'll seLfi In s('nsons when C'onditions were fl1\"ol"l1bl(' 
to thl' production of sl'ed of high ~erminlltioll perc-entngl'. seed from 
plots re('{'ivin~ nitrogell wns gl'nel"Hlly highCl" in genninntions than 

Ii In\·(~~thmtinn~ of in$tlt'IS nlft'('titH! su~t\r bt.'l'lS J!rown (or !'l'('r1l\f(' condurh'd hy ttw Ilurl'au of EntoIHOlo!!y 
and Plant QUrtl1lnlitlP, Ht'l(l'rl'Il("\' lo;: I11nd(~ to til£' fnllo\\~ing puhli(18tiot1s. ",host), findill1!5 arC nlso Ul1lllk--ahlp 
t\} '-tah {"tlutlititl l1"': 

1IIU.~. llnl~ A .• ulIt1 HO;\tS":Y. \·.\S ~~~ .\ JTIU)f;H":S~ lU!I'OHT 0:-: 1"-,·J.:STlfUTro:-:5 or 1!\:;fo:CT5 ~\t·FECTI.s(;
s,'.'.\1{, Hr:ET~ _au)W'; rORSEf:D [:\ \H1Z0S-,\ \~n :S1::W ~I J.:XlfO. BUfl'tlU of EntOilloiot.!YRWI Plant l~tlurnlltit1(l­
~finwm!nlph'ld ('in'ulur E -.'"1."1'2. t:{ PI' • illu,," O('(hlll,'r W·U. 

B')\t"I::Y~ \".\~ E. TilE RF.r:T I.r:.\rUOI'I'J.:n "Sf) IT:; rO~THOI. os RI::I::TS (;1l0W=, ,,'nn "'I-;I::n (:ro; .\RI7.(}~'\
.\"I) :o:,.:w \I E'(ICO. Bun'utl or 1~l1ttHnnlng:y and Plant (lllUrtlutim' )1.il1lt·o!!rllplll'd Circulur E-5Ijj. () PP.t illus. 
;\[lIyllH2. 



\\11'; ";Pl'd frollt llil' ('ltp('1-; plOIS, .110\11'1 t'I', ill YI':lr,.; Idl('l1 tltl' IIYl'rng<' 
:";l'l'lllilllllioll (If "(,I,d frolll Iltl' III'('a 1I'IIded 10 1)(' lOll, III(' ltiglt"I' :Ippli­
(':Ilion ()r llilm:";('J1 dt'IH'(''';'';I,d til!' g('rlllin:ltion 1)('I'('l'lIt:lg-(',.;, 

F:l('(ors "'licit :IS !tl':\I'y applic:lliolls of ltitrug-('Il, l:ltl' plnllting-, 
a lid slow-mil I llring- or \ II ril'! iI'S (':lll';\' :\ n i I\(' 1'(':1";(' ill pia II t Sll(,(,III('II('(', 
Tltis ('(Jlltlilion or III!' plants is not only Illor!' :lltl'1ll'liy(' to ('('I'lnin 
ill';l'('l-; IHlt :11';0 1(·n:..;1 hl'lh til(' ('J'i!i(':1i pt'riod whell dalll:Jg-\' frolll hOllt 
ill-;l'('ls alill Illlf:lI'lIl':J1dl' 1{'IlI(H'l'atlll'{' (':III tak!' pl:l('(', _\ppli!':llioll'; 
of pho,;pll:ll{' prol'I'd to IH·l'Il't'{,til'(· ill h:I";\t'llill.!.!; 1l1:1I II I'it.\', I It II"; hl'lping­
It) JIlinilllizl' Ihl' d:lIl1:IP' \'j"lIlting- frolll Ih!' aflll'{''';:lid I'platiollsltip", 

DI:-iCl ~~IO\ 

I'lnillill!.!; da\(', (('['tili!.!'1' pra{'li('p, tilP!' :llJd J1ll'tillld of,;('<,dh{'d pl'I'P_ 
nnltllill. :I JIll tltt' holtill)! It'ndl'll{'Y 1lJ' IIt{' 1:1l'il'l,I' heing g-I'tlllll :11'1' all 

",I HI-: I:! {II" Ill' Illl' It'tl"I'li,;d~ .. f ~1I!!lIr-},l'1'l ~l'('d ill ~(llIlhl'I'1I 1'l:Ih, ()pti­
lit 'III' ('II!ttt!':!l !lnI('tie," lin' Ill'I''''':lI'.I til [ll'odI1l'(' 11101'1' thall :~,()(l() pOIIIIlI., (If 
('i"lIli "'t'ol 1','1' :Il'I'<', ;'lllllllll,!',fal!o\\\,d !:iud, 1':11'1,\ pl:llllil,!!, alld thl' IIppli­
\';Jl.oL "f ;,f10 1''''"111, pI' :\111111011111111 -1I1iall' ph- lUll 1'0111,,1- of Tn,hll' ~tll'l'l'­
;J ,J ... !lh:llt"- pt ... !U-J'(l \\('rl' :til f:l, .. fn!· ... ill prud!u'ill!.! tlll~ ("l'('IIt1JJt (,I'Op ..... ho\\ 'I 
.t· uti p, I~tlt!!r:lp!wd in ('lilt' HI;~ti. 

f:l"I(lr~ tll:lt :I:;'",,! Ill(' [,(,II'I'n!:I!.!:!' Ill' plallt" 1.1('\!'I"pill)! "1'(,1!"I:I:k", till' 
1':111' III dl'll'll'plIH'1I1 or til!' "I'(";'!oll,,,, tltl' PI'I'I'I'lItll~(' of 1'1:1111,; l'llt('l'­
ill!.:: ill!o "I'('t! (ll'otilJl'lil1ll, :III.! lit(' yil'l" :111t1 '111:ilil,1 or till' >'1'(''' pro­
dll<'l'd, Tit!'", 1'111'1111',. 111:1.1' :Ii'l "<'P:II'1I1('1.'" 01' ill ('Ollihill:ltioll, :111t! tl\(, 
,'onl1'll1('d 1'11'1'('1 or :I Ill' 1\\11 1'111'1111''; 111,11' bt' :lddili\'(' 01' 0111' 111:11' aill'l' 
I Ill' l'irl'!'1 of till' tlllll'l:, Fol' :''':IIIt.pl{" i:ll'" Ill' pllo.,pit:lIP :llId IIltrng('1I 
1Illl,I hi' 1l1'l'I'llttJ:lI('d by iIIlPI'OIH'1' "('I<Il('d pn'IHlI':llillll, {JI' till' hl'lIplit 
lIf Pl1d,\" pl:lllliw!' 111:1,1' \1(' 10"'1 :1" 11 J'(',nit Ill' pOll I' I'lilltlnd I':IJ'(' 01' 1'11illll'(' 
III ... /lpply Ilt'(,lh'd 1'<'1'1 il i !.<' 1', 111 ";IlJllhl'l'll l'!:l1t >'OIl1!' (If til(' r:II'lol's, 
... IWit:l" pl:lJl!iltC:: d:ll(' Ill' pIHl"pl1:ltl' :lppli{':ttioll, :11'1''';0 {'l'itic:l1 tlt:ll tIH'Y 
:tllllI" 111:1.1' tlPII'l'll/illl' \\ IWI Ill'l' till' "'I'Pt! I'nlp ",iIlIH' II ";111'('(,";" or f:lillll'l', 
It j", 11111.1 tltl'll11!.!11 till' illll'!.!;l':llioll of :til flll'IIlI''';:lt lit!' IIplillllllll Ip\'(,1 
tll1\l 11111\1.11111111 yi('ld" or tltp Itjg-III'SI lIllalit." "l,('t! ('1111 1)(, PI'Otlll{'('d
th::. 1:2 , 
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FilII ~l'Owth 11I1S ilt least two importnnt nspects in sugnl'-beet seed 
production by tile o\'erwinterin~ metbod, The first of these is the 
iH'Culllttlation of cHrbo\ty<irnte res('L"Vl'S during the period of ye~etlltive 
growth t6), The sccond nnd n \'cry important nsped is tbe \"elntion­
ship of fnII growth to titt' physiolo~i('n.l pro('ess of photothennnl ind IIC­
lion of tlow('rin~. whi('h tukes pliL("(, liming tl.l(' filII, winll'r, I1nd spring, 
Ther(' is II d('finite point \)('Iow whieh fIlII growth ("flllnot b(' deprl.'ssl.'d 
without seriously Hfr('('lin~ rt'produetivt' dl.'Yelopmelll. This rl.'intioll 
of plnnt sizt' to thermnl induelion in\'olyes Ilot olll,\' tilt' u("('ulIlulntion 
of SUbstHlltl'S prereC[uisitl.' or essl'ntial to n rt'prodlldin' rt'sponse bllt 
nlso lilt' indireC't relntion of th(' shading efred of the tops to ('!'Own 
tl'mpern.lllr('S, Fidel expl.'rimen ts wit h ilrtifkin I shnd('s showed thu t 
shading lit(' soillowl'n'd the menn Iplllpemtun' of th<' beet (TOWn nnd 
n1l1(\(, th('rlllal indudion more efredin'. as shown by nn in('r('nse in 
lhe perc-entag(' of plnnt.s developin~ seedstalks. (\ll'Sllf~r repol'led 
Silllill1I' I'psulls with shnding ('xl)('rilllents Ileilr Hin'rside, CnliL (5), 

Thl' signifi(,lln('p of lhl' slwding ('(rl'C't of nn pxtensi.'Il' growth of 
It'll \'('5 was furthl'l' tlelllonstl'llll'd in spncillg lind top-I'elllo\-ni studi{'s, 
.\ny tll'iltnH'llt thnt reduced lhl' etrl,ctin'llI'ss of top growth ill h('lping 
to Illil.intllin th(' llIost l'Irc('tin' tPllqWl'llttll'l' l'lIllgl' for thermnl illdudion 
('II used un ill('l'enSl' ill til(' 1)('I'(,pn blgl' of vl'gdl) Ii \'(' bt'ds, The 
I'l'llltion of sizl' of top growth to induction by light Illny nlso he impo1'­
tnnt, bill lhl' l'yid('I\('l' indi('nt('s thnt during thl' fnllllnd willtel' months 
thl' light rellltionship is not so importune itS thost' nfrl'etillg tlH'rmlll 
illd uetion. FlIetol's stich us plullling dil tl', tillll' U nd Illl,thod of seedbed 
pn·pnrnlinn. und fl,t,tilizt'l' pl'lleti('p IIfrl'ct f:ll1 growth, nnd it is through 
litis I'l'hllionship lllllt tlll'Y nl'l' intimntl'I.\- C'onlll'cted with rpproduetive 
dl'v('lopllll'n t. 011 s()IIH' plots wht'l'(, full growth WI1S ('spt'einlly de­
prpssl'{1 bl'C'llusl' of Inll' plllnting. h)tl' sel'ClbNI pl'l'pnmlion. lind the 
nbsl'lle(' of fnll :)pplientions of phosphntt', indu(,tion of IImH'ring WIIS so 
ineompll'tt, thnt 90 l>l'r(,l'nt of th(, totnl pl:lllt pOPlllntion did not pnlet' 
into "('l·d produetion, ~o llmollllt 01' kind of spring ('UI'(' wns ndcqtlllte 
to nltP}' this I'l'stllt. l-ndl'I' ('onditions of lhi::; IlnlUI'l' lhpl'l' is no ('itnnce 
1'01' llll' utiliz:llion of ston'd (,urbohydmtl' 1't'Sl'I,\,I'~, but on thl' contnn,)' 
thl' bl,!'ts continu(' to grow ngl'llltiniy, lind Inl'gt' suppli('s of food 
('t'S('I'\'PS 1I1'l' lI('cullltdlltl'tl in [hl' roots, 

Yllridnl dilrl'l'PI\C'(,8 in bolting tClldl'IH'Y, I1S this ('hnrnctcr is reflcctNl 
in normul Sl'I't!Stlllk f01'11111tiOlI. lllld itT~:~ulill'ity with I'l'spect to this 
telldl'ncy wi thin \'11 ril'li('s mn kl' til(' I'PIIl tionships t\(oscribt'd II bo'>'(' of 
('\'('11 gn'n tN significll nce, \Yhl'n ind uelion of flowel'ing in nil the 
('ompOI1l'llt lYPt's within n nlril'ly dOl's not tllkt' plncl'. I'epl'oduction 
of tiH' \'nril'l,\' in its l'ntirt'ly is illlpossibil'. lind undt'sirnbl(' chnnges in 
vl1l'il'tnl ch:II'nctel'islies OC'ClIt' (4), Conditions of fnll growth tlint 
fllcilitnt(' th(' prO('I'SS of induction Il\'l' [h('I'l'fol'!' of mol'(' lhun usual 
imporlnnC'(' if nonboltillg vnl'it'ties 01' "arid iI'S with it wide runge ill 
bolting tt'lld('llcy nn' to bt' sntisfnctol'ily rl'prOdUCl,d, 

SOIllt' of thl' fnetol's thn t nlrl'ct fnll growth fll'e much more ensily 
contl'olIed thnn othl'rs, Time Hnd ml'thod of seedbed prppnrntion 
cnn bl' ('nsily gOYl'l'Ill'd, ~ rliCit of the nl'I'I'ug(' plnn tNl to sugn I'-bl,et 
s('ed is broken out of nlfnlfn, Lund prl'pnrntion should stnrt Pllriy 
pnough nnd \)(' hnndled ill suC'h it IIlnnnl'r thnt grl'en mnlllu'(' or plnnt 
('\"own8 Hnd roots will haY(' u ('linlle(' to dl'C'omposl' compJI·tl'ly prior t.o 
pl:lllting timt', TIH' lund ('ill) :llso I)l' rid of thl' most trouim'SOIll!' weeds 
dming this pl'riod, Planting dntp is not so flexible lIud clln be nd­
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just('cl only within ('Ntnin I'l1th('l' HHITO\\' limits, fl'olll about ,\ug'ust 
25 10 fkplelllber 20, Plnn\,ing Intel' tbnn September 20 is too IntI' fOl' 
sullieioni fnll growth, l'egnl'dl('ss of other optimum g-l'owing conditiolls, 
unll's~ UH' fnp gl'Owing senson is ('xt('n(\ed beyond lIH' usunl length, 
PlantIng enr\ll'r thnn thl' Illst w{'('1\: of August is hnznl'dolls from tht' 
stnndpoint of wint('1' injury, Bl'pls hnn' 11n optimull1 siz(' for gl'('nt('st 
hnnlilH'ss, Counts lI1iHI(' on lll(' 1!)3(i-37 plots of Sllgnl' beds pl:mt('d 
on August 2:3 showed thn t ns mun}' ns I (i pel'c('n 101' I h(' plnnts hnd bel'n 
killed nnt! nn nddilionlll a5 1)(,1'('('l1t hlld 1'('('Pin'd winter injul'y in tlw 
(,I'OWI1 tiSStH', wh('I'c'lls no winl('I'-injUl'l,d plill1ts were found in tlw 
8('plelllbet' 12 plllnting-, Ff'l'tilizillg prne\iel\ {hp third factor url'l'ctinn' 
full g-l'Owth, ellll bl' (,Hsily ('ol1tl'olll'd, In ull eIlS('::>, (,llOligh phosphllt~ 
should 1)(' Ilpplied in tlH' full to insul'l' thut Inek of it will 110\ 1)('('0111(' n 
limiting fuctor ill plnnt growth, Fnll fl'l'lilizutionis doubly importnnt 
if ollH'I' fn<'lol's, such liS plnnting duLl' lind tillll' 111111 I1ll'thod of sl'('dbl'd 
pn'pnl'Htioll, nl'(' not oplimum, 

lkg-illllillg- with thl' period of st'('dSl:llk inilialion IUIW' qUlllltili('s 
of nitl'og('11 nl'l' n('('('ssnr}" Pultz un showed titnt OIH' of tht' impol'tllnt 
funetion::> of f(,l'tilizing with nitl'(l~l'n is to l11nk(' thl' ~'nl'bohydl'l1tc 
I'(,SPI'\'('S st ol'(,d in the' l'ooL 11 \'II iIn hlp 1'01' s('('d prod uel ion, I I is thcl'(,­
fol'(, impol'lnnl thut on ndt'llunl(' supply of nitro~l'1l IH' nynilnbll' dllring 
till' ('nl in' fruiting \H'l'io<l, '1'11('1'(' wn::> no ::>ignifieHnt difl'cl'l'Il('l' Iwtw('cn 
tht' d:li('s of Ilpplyin~ nitrog-('Il so lon~ :IS tht' llill'og(,11 WI1S npplied by 
~rlll'('h I, This is ill 1H'('ol'd with pI'P\'iously l'l'pol'lt'd I'C'SUits «(j), Time 
of phosphnte nppliC'nlioll w:\s J1\I!('h mOr(' il1lportnllt. I'll nil (,HS('S 
whl'l'l' Ilppli('ntioll of phosphntl' ,,'ns dl'lit~'('l1 IIlltil sprin~ lhpl'(' wus a 
d~'('n'nsl' in s('('d yi('ld ill ('oll1plllison with plots wil('I'(' phosphnte wus 
npplil'd l'ithl'l' in {ht' fnll 01' in lin nppliention split bl'tw('('11 fnll unci 
spring, '\Iu('h ~I'l'all'l' ('('SPOIl::>l' in pl:lIlt g-I'owth :111£1 in s('('d ~ri('lds wus 
obtnil\('d from pl\()sphntt' nlOlH' th:ln from nill'ogl'n nlol1<', Phosplinte 
hnd :\ I1lnl'kl'd inlllll'Jll'l' on nitl'o~l'n utilizntioJl, III 1I1:11l~' soils pbos­
phntp WIIS so dplieil'llt that it sl'l'lI1('(1 impossibl(, for plnllts to utilize 
thl' nitrog<'11 thnt wns n:ltlll'Hlly pn'spnt in til!' soil. If this is trlle, 
lhl' Illlll'ked I'l'SpOnSl' in pin n t ~l'Owl h n lid sl'l'd ~ri('ld following phos­
phlltp nppli(,lItiolls WIIS lIu(' not onl,\' 10 tht' IIlilizntion h~T tIll' plnnts 
of til(' applied phosphntl' hili nlso 10 n mon' l'fli('i('llt utilization of soil 
nit\'O~l'll. Phospit:lt(' !lIl1sl, (11('I'<'I'ol't" hl' n\'lIiluhlt- throughout titt' 
pntin' IWl'iod of plnnt g-I'owth, 

Sl'I'I\HY 

Tl's!s ('olldul'l('d dllrillg- til(' Sl'nSOIlS of H)3()-:~7, 1937-38, find 
19:~~-:)\l h:1\'I' shown Ihnl pllllspitntie nnd nitl'Ogpllolls f('l'tiliz('I's nr(' 
irnpol'lnllt rn('(ol's ill sll~nl'-I)('l't s('('d pl'Odudioll in sOlllhl'l'11 rlnh, 
.\pplientions of ;)()() to .jOO pOllnds of 'l'I'l'hll' Su\wl'phosplw.tl' 1)('1' :1('1'(" 
l'ithpI' in till' fnll 01' split. hl'lwl't'll fall fllld sprillg, g-a.n ('ollsist('nt 
im'l'l'Hs('S of nbout I,OO() POlillcis of d{'nn :;l'l'd pl'r :ll'I'(' on'l' 01<' ('h('ck 
plots, Appli('atiolls of (iO() pounds of :lll1ll1oniulII sulfntp 1)('1' Hen' 
g:I\'{' :lddiliOIIllI ill('I'(,:1s('s of ,jon 10 ,00 pounds in yiC'ld of S('('<\ J)('I' 
1\('1'1', TilllP of nitl'o~l'n npplientioll wns rl'intin'l,\- llllill1portnnt in nil 
th(' (pslg ng Ion!! ns it was applil\d by l'ndy:\lnreh, TinH' of npplien­
t iOIl of plto,.; pit II t l' \\'IIS IlIUChIIlOl'l' ('I'i t ien I, illnSll1ll('h :1"; it Pl'o\'(,d 1(\ 
Ill'it nlOl't' lilllitill~ factor ill planl ~I'\I\\'tlt, .\t 1t':ISt half of lltt' phos­
ph:lll' 10 hI' npplipd should go on l':ldy in filiI. 

http:Su\wl'phosplw.tl
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",!'berl' WflS n, l'('}ntion belw('en fnlt ,!!l'owth nnd the physiologicnl 
prOC('Ss of photolhl'l'lnnl indu('tion oJ flowC'ring that lakes plncl' dUL'ing 
the f!lll, willt!.'r, lind spring. Plnnting linte, time nnd method of seed­
bed preparntion, and fcrtilizing prnctice nil nfrcct fall growth, 'rho 
dl'n:'lopmC'llt lIlld Jllflint('nance of nn extl'nsiYe growth of leavi.'s to 
shndl' thi.' soil ilnd help Cl'~'nt(' til(' mosl dl'('cti\-p tempel'litUI'e 1'Ilngo 
for thermal induction pI'oyed to bl' bcneficial. Root l'eSCI'\-('S stored 
during the fnllngcbllin' period ill'e nn impOl'tnllt fnetor in seed 
production only nftcr thcl'i.' hilS bl'CIl suflicit'nl induetion lo bring 
about complete rcproductiye den'iopnwnt. 

~in,ximuJll yields of the higbest qunlity seed ('un Iw oblninl'd only 
through thl' inti.'grution of nl! fnetors thut nfl't'el growth alld repro­
,Iud in' d('\·dopllH'nl. 
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