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Effect of Clirnate on tde Yield and-.Oil 

Content of Flaxseed and on 

, ) 


the Iodine 
Nulul,er of Linseed Oil I 

By A. C. 1)1l,1'~IAN, t1,~soctnlc UOrtl/W Illisl, /JiIJision of ("'/,/JIIl Cl'ojll1 (litd ))iseUSiJ8, 
8111'/'IIU oj PClllli. I "r/lis/rv, Ag/'icultu/'al Rl'sell/'ch Atllll'f"ixl,/"lIl.hlll, Unill!!l Slates 
DC/iarlJJ/iI/I! 4 Agric/lII/lI"/', lIud T, H. BOI'n:!!, f('I'III('rI~' ngdcl/{(l/rlll clre/m'st,
Sor/It {",kola 1Igl"il.'lli/,I//'(l1 H.r/II'rr'I/I('lIl S/u/.ion '\ 
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};i,,· o(SI'\'t!S. . Il nt'llIlion h"f,wN'n eilwllt!" fllclllrSlllld the yl"ld 
l)r'~!\nrl1t1on or $\'(1(.1 Sllrtlph-s for tmuly£oS.... 10 lind eOllllJosil.ioll Q(Unxscod ,lIld lills~1'!1 nil. .44 
l\-I'o stllrl' 11m! 011 cou(""t OrS\'l'(! " II I.llllg·(iln'.\rI'cords 11[, FllfJW, N, nllk ....... . 53 
r,ltlillll nUI1II)(,I" of 011 .tI F,!Hr IIdd fin,\l~'$i~ or !inse,'11 oiL. ...... __ .. 5j 
Cwd"'Pfot"iu ,'"n!l'nt or n"!lIl 1 I D,scnssion r>4 

EXI~rln/,")t.t\i rt~S\'Jrs 11 ~l1nttJInn~ . . _ ..... 
Altls!;:u lind ('Ilmldu J2 l.{lUrlllllrc ~ltcd '" ~ 
1'udtlc ~orthw~$1 IIUl\ Inll'r'II'JUIII,dn 

r(',:{iOlJS Itl 

INTH.ODUCTION.... , 
~ TItI' {'xpedm('nts .l't'podcd 11('1'0 WPl'e lInd('l'titkN1 to dnLer'mincLhc 
~ (>Lrl'et of eLi.rlltd~' or \\'Cit! ht'l', ('spl'cin,lly of l('JIlpemtnl'c I1nd )'lI.iUfllll l on e tlw yi(·ld nnd oil cOul('IIL or (IuXS{'NI nIHl HI('. quality of lins(~ed oil pro
.....<l dueed lIndp)' "1\ )'i()u::l ('oneli lion::> 111 Lht' Flli t('d Stn.h's IUlt! Canada. 
~J;'Olll' Vl1l'i(ltips of s('('d {lttx (Iillseed) \\,('1'(\ ~I"own fot' 1 t,o IOY()ln'S at 
g~± fidd ;stillion::; ('x,fI'lIding-. fl'om J~1il'l;l1nks, Alnsktt (lnt. MO N.j, to 
;...-l3all Jn~·IIIt.(), D. I~., .:\(('Xlt'O (ll) N.), and from Nltppltn, Nova 
iA:'koliil (lon~. (j,)O "\Y.), to C'olTHlIis, Ol'(,~, (12:-;° \y,), In nltitude the'· 

..,..,a ~tali(l\~S I"n.ng-NI from fH! fe('!~ [W\O,," SPit knl IWHI.' ..l~l cs.n.tl'O.' in. tho 
:.:1' .... np('l'wl 'HIl('." of ('nhfoL'lllU, (.(1 ahout 8,000 fcet ali "1m Jacmto, 
~ Lil(' ]f('dt'I'IlIDistJ'jd; of ::\(Ixieo, TII(~ fi.\"('l'Ilg(! 1I11t11111,1 pl'l'f:ipittLtion 

:!}l1ong- t 1.1(' stations rang-Nt froJll 45 inches nt, N('w Brullswick, N. J., 
~ only :3 ineiH':-l n.t EL Celli 1'0, Calif. 
O'l'lw t'lIltinllion of flax (L·i'll'll.!It 118itati88inHliln L.) p,'obn,bly odgi~ 
ltft.tcd in till' ('llstN'n ~1('diten'nl1('i\.ll regioIl, bu!' til(' crop is \lOW grown 
Oil ("'{'IT COlltinellt und('1' It wide l'il!\gl' of elinuLlie eOllditions, The 
wide distribut.ion of Jinx (,1l1I bf' ntll'ibuU"d to its cultivation for ~wo 
distilwt pl'oduets-llw linen fibel' ohtn.illNI from Lite stems il.lld its 
sC'cds, which yit'ld 1il1s('('(1 oil nlld till' '"ILlun,bLp iinsLo('k f(·cd, linseed 
mel)!. FlltX hilS b('l'u P:I'OWIl sinl'(1 IlII('it'Hl ti 111 (IS, find it is pl'Qbn.hle 

, Snhllllu... i (or )lUhUelltioli Orlnl"'r 1012. ('nill~'\'lllh'\' irl\','stignl i(tll~ hr 1 hI' nivislon of (','r\'1l1 ('rops 
Illid 1);1'('1\5('5. !lUI"\'III' Of J'lIUlI. ImlllS! ry', 1'. Ii. J)"lmrt I1I,'nl. o( '\l:rl<:lIl/.lIr,', /111<1 ifill North l,)nkutn A~ri· 
\'"ltur:aI~:x\~'rllll(~lJ~ [<[Minn, 'I'h,. ~('""WIIS ,,,ollt'rnllllll or tl\,' IIllln), HIIlI", ~\'(h'rnl, nnd Dominioll eXlleri. 
1II~1lt SIIlUOI1S ill coUlluctlll~ tilt' I}"I<I ('XI~'rh)lt'lIIS Is HCkll()wl(>(I~"d in til" l(l.tl. 
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t-'ECHNICAL B1."!LLEl'lN b l4, U. S. D'EPT. OF AGRICUL'l'URE 

tl~~t, i)r~m:tiy(} l1lnu ,jed ,na:\~e(\(Hor food long befoL'o tho ad; of spin
Iling nnd "rctwing ,\yns de\rclopcd in l1ucient;I:gypt. Flaxseed is still 
used for human fooel to some extent in mnll} countdos. 

In the United Stnt('s, f1nx formerly was grown extellsiYely in New 
York, Penllsylva,nia, nnd Yirginia, but during the past ceutury its 
cultivittion hns shifted ,,-rstwnrd to ~{jnnrsotn. and adjoining States, 
when' the princi pnll1el'el1ge is now lOCH ird. Dming this migration 'f 
the crop til(' SUttrs of Ohio, Indiana, Illinois, and Iowa, in turn, took 
the lead in Iluxs('('(l produdiOlI. In the cooir[' northern IIlJitudp of 
Europe, Cl1nlHin, I1nd the northt'l'll l'ni[ed Stutes, flax is grown HS 11 

spring-sown Cl'op, Whel'l'tlS in mild dimntesit is l,aI-sown. In Argen
tina aml Urugul1Y, in tb(' Southt'rn Bemisphp['l"flnx is sown during 
,Tilly and August, t\IP \\-int('1' s('n;:;on, nnd is h:u'\,psted in PHrly Sllmnwr, 
from Non'mlwl' to ;JanunI'Y. In tIlC' flux-growillg u!'('a 0- India, 
latitude 20° to 30° X .• flllX is sown in Odobel·. Ilt tilt' l'nd or tilC' r~~IlY 
senson, or Wt't monsoon, lind it I'ipt'ns in ~[nl'eh 01' April. In till' In!ltl 
climnt(' or SOlltlH'nt '1'l'xns and in Cnlifornin, flnx lIsunlly is sown in 
Novl'mIH'I', 11IId it ripl'l1s in IntI' April or ~[:)y. -

It is wrll known fhnt tit£' ~rowth and :)hysiolo~ienl den'lopnwnt of 
(\nxsp('<l, including till' y>ld Hnd drying qllnlity of riP oil, nre nIrected 
to it mnrkt"d d('£!;I'('l' h. <'n\'iWnllll'nbll conditions, esppcinlly by tem
pt:ratul'(' nnd soil-moistul'(' supply. ~llleh or the lins('('<! oii produc('d 
from dOl1wstic f\tlxSl'NI grown in thC' hot dr.v SNlsons of] 934 and 1936 
wns of low iodin" numh('L' nnd of inrC'l'ior drying qlwlity. It. was the 
purposr of till' ('xI)('l'inWllls ['('portNI in this bulIl'tin to d(·tel'mil1(, more 
defini tply the dFect of w<'iLl 1\('1' cond ilions 011 th<' dcn·lopmt'll t of the 
flax plHnt Iud till' formntion of oil in the seN\. 

COOPERATIOX 

The writC'rs dc-sin' to ('XP['pss th('ir hearty nppn'eiatiol1 for the 
~eL,prous ('oop('ratioll oJ the ngwllomists nnd c'lwr offi('inls of the 
Stn,tc- n.nd Cnllndinn lIgriculturnl eXI)('riment st.ntions who grC'w the 
flnx, 1'C'('ol'de<l til(' fi.dd 1I01.<'S. and suppliNI SN·(J <;nmpks for nnnlysis. 
TlH' expl'rimC'lIt, con·ring 1 to 10 se:lsons nt 5'1 dtations, is it tribute 
to the fillC' spirit of (,OO(WI·ll.tiOIl whi<'h ('xists i,l SCiC'l1tifi(' r('s<'ll[·('b. 
ThC' writprs itnT(' nssul1wd till' I'('sponsibility 1'01' pInnning [hp iUn'sti
gation, th(' 8('('d :lIH)IYRl'~. und till' ('ompilHtion of 1'(I S1IltS. A list of tbt' 
c"oopcn1.til1~ stations nnd [WIH<.'S of coop('rniol's, including the lo('ution 
of each station, thl' ('\('\"Htioll. al1nunl prl'cipitntiol1, 11l1d tYPl' of soil, 
is giY(,1l in tablr I. 

The wl'itprs nlso nn' ilHl('\)tpd to tilt' Al'dH'I'-Dani('ls-~[idlnnd Co., 
of ~[jnn('npolis. ::\linll .. for Oil' nnnl)-s('s of thr snmpiPs ~I'own in 1929 
n,nd 1930 llnd pn rt of t hos(' of thl' 19:31 ('rop. nlld for till' ('ompll'tc 
('\temienl Hnd ph)-sic:l1 tt'sts of fll(l oils rppOl't('d in tHhh-s 18 nne! 19 
(s('(' 1)P. 60, (\2). Th('s(" illlilb-sl's w(\rp mnd(' h)- S. O. Son·lIs('lI. ehiclf 
chemist. and his HRsistnnts. I{. E. ,.\ndt'rsoll nnd L. H. ~[nrtill. The 
dH'mi('nl annly,ws of thl' ('('m:)ininl! 1931 snmplPs nnd nIl samplC's fwm 
the (TOPR of i \):~2 to 1n;3R wP['(' mnd(' IInd('1' till' dil'(\('tiol1 of the' jllnior 
author. in (hI' Diyision of Agricultul'lll Ch(,lllist['\", Xorth Dnkotn 
A~ricllItllrni Ex(wrinH'nt Stati'on. Fargo. X. Dale' Th!' writ(·l's am 
gn'iltly in(h·hINI to A. ,J. PincklH'Y IIl1d L. L. Xpshitt for thpil' eHl'dul 
~\-ork 'in m:lking titt' Hlllllys(':'l HI'HI itl ::\Iuri('l ,Johnson, nlso of that 
DiviRiol1. (or Iwl' pninslnking' \\-ol'k in .l1:1king th(' mnth('mntienl COIll
putations nnd for ehl'ekinf!: nnd typing tlll' nlll11l'rOIlS tnble~. 
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TA BI.B L~· lAst of statiolLs 1/'hcl'e flax,~ccd was grawn, shawz'ng approximate /atil1U/e, longit1lde, elcllation, mean a nnllalrJrccipilatian, al1d IltJi[. lype 

~~l-----I'-'" -'~'T--"'-I-~I-"'-"-"---'... o 
! ~\r.lan un-

Hrgioll ," 1.ln(·nlion 01 ('XIWrl- , T,,,Wudr. 11AlIl~ltudr,I},Ievation uual pre- Soil trlJCImtltlllion aud cooperator
oWnts north \I est cipitation I 

. -' 
I 
j"' --'--"'j'-'---r. 

Feet IllchesAhL~lm and ('ono,I,,; I I 
fil·ol' 147' '(1' WO 11.8FOir~i:::~~u'~~I~~~~lnska . ;}AIIlSkli Agriellltul'nIExPl'rinH'nt Htntion, F. T.. Hi~l(in" '{ Iii ·;10' 149-]5' I 152 I i5.6 Silt loam• 
•5:l°:l~' 113. ·30' I' 2,200 I 17.1 Jjla('k )oam. l;:~NI~:':m;('r;;lhpn" }'nh'crSiIY o( Alhfrtn, O. S. Aamodt (19aO-34). K, n. Xl'Ilthy :{ 6:!·~O' 114 ·~O' 2,300 17. I Do. 

HUfikntoon, Bllsku(chclt'llIl : 1:nfo.·frsity of Rf\Sklltoon, J. 11. [fnfriIlgton . . ... _...... ' 52.20' J06°~,,' I I, fiG2 ! 14.3 Dark clny loam. 

•\ftmlcn, ;\Inn;(ohn t Dominion ],xpvrinll'nlnl Farm (or southern Mnnltoba, W • .I. 1 40· 2' 91i· I WI I 19.5 Sandy loam • 


• ! Bn'uky. ~5"2~' 75°~3' I 273 " 34.3 Light sill)dy loa. J. fI 
Ottawn,OntllrlO.. ,t('nnlrnl FXI)nrirn"nt"' }'urrn W (J l\I('(]rr"or . I{
~npJlun, No\·n ~l'otlH ;J" ~. ~ .. .. .. I n ~ 45°46' 1 64 °1.5' Ii 28 • :l0.2 Clay loam.! ?< 

Pacific Norlhwestlllld Inlt'r-\ 
mountain: , ~ 

CorYnllis,OreR ; Oregon Agri{,lJlturnl Exp,'riment S!atlon, D. D. aill ,-... , 44 °;10' I 123°10' 2M 4Q.3 WilIamcttc loam. t;\'j' 
Union, On'g., .. EusWJ!1 On'~on LIl'estock Brnnch Experiment Statlon. D, I" ! .15 Q 25'; 11io50'! 2,i8i 13.1 Catbcrinasiltlo8m. .t;j 

ltichnrds. i 
Pullrnnn, WtL~h • Washington _.:riculturnl Experimcnt Station, O. E. JJarbfo... 'j 46.44' I li7°10' 2.550 20.5 Pnlouscsilt1(lbil).. iJ 
Prosser, \I'n~h . i Wnshington Irrigntion Ilrnnch r:xperimcnt Station, If. P. .16°10' I 110°,15' ! 850 7.4 Sagcmoor flue sandy loam. ~ 

I Singleton. ~,lfjo44' t I i7° 1 2,628 I 21.8 Palouse ~i\t loam.Mosrow, IlIlIho, : Idaho'AgricuIturul Experiment Stati, ,K. H. KIOg~S"---""-"--1 40° . '.7 Huffine. ;loam. 
Post. 

BOlcrnnn,1\loul.. :\lol1lnnn Agrieultural Experimenl, Sintion, C'lydu McKee, .\. H. III ° 4.800 I 

42°,ifi' 112°50' 4,400 8.8 Abcrdecnsilty clay loam. jAherdeel.l, Iciaho.. .1 Abercicen Substation. Harland Stevens •. -----------.-- ... - , .• 
41·45' III ·48' 4,600 16.4 Millville silty clay loam. 

I,ogan,.l t~lh ." I}LfWh Agrlcultllrlll Experiment Swtlon, D. C. 'l'ingeY nn.d R. II'. I{ t;\'j,10·36' II I °52' 4, aDO 15.0 Welbyloall.
;\Illrra), [iwh. ··1 Woodwllrrl Navujo clay. t;\'jI 40·18' 109°.55' 4,900 0.8 t;j.Fort j)uchcsn~, Glah .' . 
Fort rollins, Colo I C'ulornclo Agricultural E~.)crimcnt Station, D. W. HoiJt!rtSQlL .... ·10 ":J." J050 I 5,OOr I~. 7 For~ Comus loam. 

iGreat. J'lnlns: • I.. "! ',660 1 13.4 Scobe)' losm.Ha\'rc, Mont... . .; North Montana Branch StatiOl., 1.1. A. BcIL ............. -.... -. 109°47' I ~ 
~~::lO' i IOUo·W 14. U Dark clay loam. t<M,ocqnsin, M,ont.. . i Jt~dlt.h Basin nran~h Station. Jo,C I:. ~utherlnnd, H.1\f. Wflliams.• 

Dtckmson, ~. Dnk I Dtekmson Substatton, Halph ,\. Smith ......... , .......... -... ·1 45°50' I 103° 2,643 15.8 Fine sandy clay loam. "1.../. 


1,750 10.0 Deep sandy silL loam. 
Shcridan. IYyo.... . Sheridan Ficld Station, H. S. '1'owlo. _.....-._ ... _"'" ......... . 44 °50' I 100°.50' 3,800 15.2 Dnrk heavy clay Io.am. 

:-;Oewell, S. Dllk.. .•. . .. I ['nited Stotcs Dcpurtment o( Agricufturu Bcllc Fourch'J .Ficld Stu· oJ.[°40' 2,875 15.7 Pierre clay. 


:\Iandan, N. Dnk.... r Northern Oreat l~llIins Field Stnt!on, J. C. Brinsmllde, Jr ...... .. 46 Q50' lOl ° I ">wI 
I t!on. Beyer Aune (dccensed). 


Ardmore, S. I)lIk ..... _.. I::nill'd StlllCS D('pSflmont o( "\llriclIllllru Ardmore Experimcnt 43° 3, ,j57 
 15.9 Rosebud clay loam.:::::\
Stillion, O. n. 'lathcws. 

33°50' 99°20' 2, 000 23.7 Hays sIlLy clay loam.Huys, .)(ans.......... ..... }\.rt Bnys Branch Station, A. F. Swnnson .. --- .... --- .. - ... ----._ 

1,900 23.1 Woodward sandy.I';ilm.Woodward, Oklll ... _.. , .. I'nited Statcs Dcpnrtmcnt of Agriculturc. Southern Orent Plains 36°20' 99°20' 


Field Station. Edmund Stephcns.

Dcnton, ~I'cx.. _________ .. _ Dcnton Snbstation, I. M. "Ukius ____ •__ ... ____ .._________________ 33° 97° 000 32.5 Denton dark clay.! 

- i 

o(' 
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TMIJ.t; I.-List of s/ations 1Vltae j/cusccd 'W(l,~ gr(Jwii, showing approximate l(ltit~de, t01Lgit~de, elev(l/ion, 1IlC(l1l annual precipitgtion,' an~~wtl: 
,. , type-CnntintlCd 'r,' .. . - "_,,: 

0_,_......._~,_.,.__'"""_,_,_~._,_"""'__.___.,,_,____.~.__ "' . 2-h~' 0 ,,~. 


H(~gJo!l oncllm'nliol1 or f.·Xlwri~ I e; I .. I /1\'11'-'1 all'/l.11stitul hn lind ~ Mrntor :r,lItJtucl~. L'Jll~ltude, J'!IC\'atiull. nti~.;pre.rn~lIts Soill-YW
nQrth . west cil.ilntion I 
··------·I----!-"--I" .'

l'()rthl'rn Prnirh': f j ')Pce/ Inchu
Jo'lIrgo, N. Dllk I North J)nkoln Agricul!.utIIl ";Xrl('rhnCllt Stlltion, '['. I';. Rtoo. 1UO[.O' ! 00°50' ~as 2:1.4 Furg(J claY'.

(1 roukSloll, ;"Iinn I North ""'sl g"p"rim"lIt ililltioll, H. S, Dunhnlll.. .. .. ·17°·15' I 116°40' ! 888 20,0 Fargo clay loam. 
...\lofris, ~\Jinll. , West (',,,,Iml K'perilTlcnl. SllIlIolI, H. O. JJridglord ..•• __ 45°40' i !lOo t 1,170 t 2:1.0 Suudy clay loam,
<0 __ 

St, Paul, Mbn .. )lInlll'~'(ltll Agri('ultural Experiment Stlltioll, A. C. Atoy ....... . 45° I oa o I 1,(150) 27.7 1\lc-imacsiltl08111.
Brookings, R. ))lIk 
I :-;oul.h J)uko!l1.\grlcultur~1 E.wcrimcllt StUtlOII, S. P. 811....150n. __ 44°18' I 0(;°48' :',.!1:16 20,5 llu\_Jssundy 108m,


Mmllsoll, Wis W15('01lslll Agricultural LX)lcrilllelll Stu lion, O. S. AUlTlout... __ ._ 43° 5'1 80°2:1' I Sip 31.1 l\fhlml clay loam.
Central and 1~IL~t.l'rll: [ 
Lincolll, N"hr ! N,'hrnskll.\grlculturnl EX(l('rlmclIl· Stntio~, '1'. A. Kit'sselbuell_" 40°45' 116°·1.1' i I, ZlO 27, U Cbl)' loam. ( )
.\1f'11hnllllll, KlIllS I KllnSIL~;\gric\lllllrnl EXP('rinll'IlI.Stutioll,lI.lI. Luudc " .. , nOlo' 96°."" I 1,100 :Ia.o Derby silt loailf.,\Iornll, KIlIIS i}Klln5IL~ AgricullU.tlIl I>xPl'rlllll'lIt Stution, 1. K. I,UII,lolI uml 'F. E'I'f :17°.\5' . fJ5! _" 1,070 38.1 OSII'('go SilL 108m.
Frt!(JOI~ifl, Kans I i.>u\'ldson. L :17°30' ,\/,,°45' 800 37.2 Chctok,'1sUt loam. 

...\ IIIl'S, .Iuwn 
I 10wlI Agriculturtll ",p(·rllllclIl. Stati(ln, 1.. (" Bllrnett_., ,.' 42° 9ao:l0' j 1,000 I 31. 0 ClarlOlbollm;l'rlmllll, III .JIIillois Agricultural Experiment. Stilt/on, J, J, Picpcr (deccuscd). 40° 8' 88°Jr.' 74:1 j 35.6 Muscatine silt 108m..


\\'oost(~r, Ohio . I Ohio AFtil'uliurnl K~p('rilll""t Stllllon, I~. E. 'l'halChcr , ._. 40°47' SI '5(.;' I,O:J4 ; :17. S \\'oost.et silt loum.

,\'011' ljrull~\\'lek, .\'. J .! .\'"W JI'rs<'y Agrieiliturnl "x)l('rlnwllt Stflt.ion, lioll'lIrd Sprngllc. 41)°21/' 74 °27'· 110 i 4~. [) Snssllftus loam.
Soutiwrn Tl'XIlS: 
Snn Antanil), I't·x ! "nil An[ollio ~'i{'''1 StlltiOIl, (Jeorge HlIt.IIIT,' 21/0~0' 98'3(1' i f>l() ! 27.2 Dllrk(']ey.

Jlc("rillt~, 'rl'X I 1l""\'ill,'Snhstlltlon, H..\.I1I1II.. . ..... _-. ___ ,, ___ _ 28 °:12' 1/7 ':;JS' 2·1(1 . :1J. 0 ~'illc sandy 91uy IOllm.
\'oll('J,!'l' StuLion. 'l'IU; , '1"'XIlS Agricllltllrnl ~:xp('rim,·nl. StutiOIl, 'Eo S. ~1('k'llddell :10°:111' Uti016' aOBI a8. [) .!...ufkln fino'sandy loaln.
AIl~ll·t.()II, 'p\'.x Allglc'lon Suhslntion, H. 11. Stlllls,,'1 20° U' U';°24' 2=j 45~ 8 ~ktl Charles clay Joam.
Victoriu, 'p(!X Prl\'llw IlIrm, r,. A. ~1('Flldrlell 28°45' UUo::W 18i a5.7 
 ",Jark (.alcuteous clay IOllm.~(jrnnge OrO\'(I, T(ox _ do '. _. ",.,._ 27°50' OS< 2()O I 24.7 Datk clllcntcoUs 108m, . '0"\\~inler .IIu\'('JI, Tt,X Winl.l'r liu\','n Suhstllf/on, E. Mortellsen, 28 °4 ()' Ullono' flOIl I 10. J l'inc SBUtly loam. ' ~Oilr.hwcstcrn:r" Centro, CllliL • JI1IJlL'rial Vnllel" "E.xperinll'ntnl Stnlion, L. a. GOUT. :{2°,fl' 115°3·1' -.sa 
...\I(\~t;H, Ariz.. , ~_~_ AlIll. Hlver Vulley Expetimentlll FUtlll, A, 'I'. .nutt"j ' ........ 33°20' II J oliO' 1,24S ~: ~ ! ~!!~e~aM°J:,'::~.
Sucatnn. Ariz, _.. 11l1ili'd Stllll'S J)cpurUIl,'lItol Agriculture Field Station, C.J.King 3;{O j) 1°50' J.2()() 10. () I, .\ lIu\"inl sandy loam"SlIn Jllcinto, Me.,i(:o Sun Jacinto g:qll..'rimcnt St.ntioll, GUUlflTO Onrciil d(l If. Curdenn" ¥ J~Jo20: 99° 8,000 20.3 I 

._------------------- ._"'----.:..... .._-_ ..! 
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o 
REVIEW OF LITERATURE ,'-, 

_. Ahhongh thu literature on the relation of climate to crop })l:od\ic~ 
jn is vcry extensive, only a few of thomoro important papers 

dealing withflttxseed. and other oil-bearing seeds are reviewed here:. 
In 1!)IS Rabak (18) 2 reported tbe results of \malyses of 4 varieties 

of fln.x grown nt 6 stations in the northern lil'cat P' <tins. The of~ 
eon tent a.ppeared to vary according to the lllltmc of tho growing 
senson, the gl'eatest nmge bping at Archer, 'Y.yo., whcre the a\Terage 
oil content. of n.ir-dry seN1 wns 33.4 perc('nt in 1914 n,nel 38.8 percent 
ill 11n5. 'I'll(' 4 vaL"icti('s difl'ercd somewhat in oil content, the 14
snmple iW(,l."ngcs being 83.2 p('l'cent for N. D. R. 114, 33.S percent 
ror "Pl'lmost, 35.1 P('l'C'l'lltforDamont, and 36.4 percent for Rcservo. 

[n 1920 ("11 D 'k (5) r('pol'tNI the yields h"ld anal,Yses of 14 varieties 
or {lllx grown on new land nt ~Lu.ndun, N. 1)n.k., dUl'ing the 3 yeaTs, 
1914 to 1910, ineillsive. 'J'hc ILV(~mg('. oil content of air-drv seed 
l'i1ngNl from 8:3.8 PCI'C'C'l\t ill Primos'£ to 87.8 pOI'(.'cnt in N~ Oak, 
No. 1221. Clad" wus p(,l'linps Uw first to ObSl'lTC the rcln.t'ion of size 
of SCN( to oil C'ontcnt. Hn sbtled: 

[t is ltppUrent that th!)re is 1\ posith'e corrcluHoll between seed size and oil 
nerl'l'nlugt's in lIlt'se \':uietie;;; and that the seed-flax ;;;truin}; are superior to the 
",illlrl-fibe:r strains in both of the~(' ('Iml'ueters. 

Johllson (15), in n. slud,Y of 46 f1nx nlripties at Uni\-Nsitiy Farm, 
SL l)nlll, ~linn., found it high positiyc COITdntion bt'twcell the weight 
of 1,000 sC'eds nnd the pel'centngt' yield of oil and It smull b,·,t signifi
('jlll t negnti \'(' ('ol'rPllttion beLwcetl sced wl'igh t n.nd iodine number. 
In allothC'r study Johnson (16) found little or no efTpct of soil fertility 
o~ oil coutellt or wl'ight of 1,000 seeds at 111fltUl'ity. He obtained a 
progrl'ssiy('l I'cchelion in yil'ld offlaxsct'd when st'cding wus delayed 
10 tv 40 dn.ys nfll'l' the optimum du.Ll' Cvlny 1), but he found littl(} 
l'fT('('t of dall' of sl'eding 011 tho pNcentage of oil. .. 

Chll'lll'l' et nl. (7) eOlleiutie-d thn.t UI1(Ic.l· praeticnl condi.tions climate 
is It mOrt' potent fn('lol' thn,1l soil type Ilne! f('l'tility in [<,herting tho 
siz(' nnd oil ('ontcllt. of soyhciI.ns. 

In the- l.~nioll of So,:i!!t Poeinlist Rt'pllblies, N, N, Ivanov (9) 
I'ppol't('cl the lU1i11ys!'s of 12 YHl'il'ties of flnxseed grown iLt 20 or more 
stlllious in HI24 and 1925, Hl' found that tlw Iltrgc-sccc!c·d YUl'icties 
produced n high('r p('rel'Ub1g!' of oil thn.n I1wdiuJl1- or small-seeded. 
"1\ ri(,til's. HI' sltLtl'd: 

.It WIIS of grC'nt illtNl'st to nscrl'tain that the \'lIril'tal differences preserve their 
(l('{'lIJiaritir~ 11:< to oil product ion through n\1 ~tatiOll~ wht'l't' !lowings were carried 
on:.--\'urietil's for :::t'('{1 tlin~rNl) yield lhe higlw:;t, oil perl'entages, the varieties 
for: fiber a 10\\' onl', \\'hilC' tilt' iulrnueriintl' \'lIl'irtie::; approach those for seeds as 
rrglll'd" oil production. 

Hl'fl'l'J'ing to tllt' re\ati\'(' oil yidd o[ distinct YarieLi('s, he sLntNl: 
(;('ographical factors (,Xl'l:t, :t1mo" I HO infhll'llel' on tI\(, oil content. of flax varie

ti('", Ull' InttC'r t<'llneio\l~ly IJrt'sl'I'\'ing t hpir diffril'nl'p;; ncquil'Pci in the process 
of :'ph-ctiou, 

His test show,"[ that-~"oils obtailwd fl'om diLr(~l'cnt loenlities wore 
~1'{'utI\T difl't'l'c'nt in tiwil' iodin(, \'n.lu('s."From. nOl'tbprn stations 
'tIll' iodine' Yahll's rnngl'r' from 187 to UH, from ('entl'itl stations 18:3 
to l~ti, nncl from soutlWl'll slntious l{j4 to 1~:3. 
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Ivan~'; Q~"'l. (10) conclude(lfrom their studies that in gencL'nl the 
oil ,contont ~< a IJlant species decreases fron northerly to southel'l~y 
lill/tudes. How-oyer, incrensing moistu::e content of tho soil Wit 
found to illCl'CI1Se the tCltnl oil in the ::leeds and, also, in the cnse of 
ii/LX, the iodine number of the oil, so thnt in the il'rigated southern 
distl'lcts of .Russia the oil content l'('lteh('d 40 pel'c(,flt with nn iodine 
numher .1p to 1", . 

S, L, I Vl:tl10V (11) repol'ted that climatic cOl.Jitions gren,tly influC'nccd 
the i<..tmat.ion of fnHy Hcids in the oil of sC'eds, 'Yfl.l'm clinmtC' lowel'ed 
and cold eJimn.te l'n.is('d the' pC'l'centn.ges of tlllsllLumtl ncids in the 
oils, Linoh'uie 11rid wns the most sensitivC' to climatic conditions. 

HC' also Pll1sentetl (13) n SCllCl1l(' of the oil-building process ill tIl(' 
seeds of pln,nts and dis('ussed the eircet of elimntt' on thC' oil ('ontC'nt 
and iodine II IImh('r. He stilted: 

1ll the mild elilllate of the Houth, ",he/'(' tile' day tetnflPJ'ature i" high and with 
little fluctuation durin!!; the day allel ni~ht, the )\laiJl j>l'Ociut't of tilt' oil-building 
process is oleic add; in the rough Ilorthern c.lill111lr, wit.h sharp changes in the 
telllpCl'ilture of the day llnd night, 1Il1iiatnra\.eel acidH ar'- crcatt'l Such chnnges 
of the temperature of tbe day anel ni~U produce more 1\1101PII;C acids. 

He flllthcl'" ,)ol'tC'd (14) on linsl'pd from Nolinsk (Hu8sia) whi('h 
was cultinlled at I '0 stations ill SwitzelLlJcl~ at Liebefled, 55 m. 
above sea levd, und Davos, 1,.'550 111. above sen. lew'l-alld !llso in the 
tropical house of the boifillie!ll gn.l'd(,lls Ilt Berlin, Gel'mfillY, 'rIle 
iodine lllllnbers (Hub!) of the oils p1'odu('cd wel'c: Nolillsk ]85.1, 
Liebefled 188.4, Dnvos ] 89.6, :\1"1 Berlin tropi('nl hOllse 92,6. 'l'hc 
cliJulle nt the SWiS3 stnLion wns rnjll'~ find cold, wJl('l'eflS the Bedin 
tl'opicnl gl'l'enllOllse witS kf'pt nt n te]]lpPl'I1.tul'e of 25° to 30° C., ,,"ith 
the atmosphere. sn.tlll'nted. 

Gross nnd BnilC'y (8) showed thnt f:U oils from the Bison flnx ('011

tniued highel' pel'cC'Ilt;'<:!,'C's of ,-.Pie a('id nlld lower pel'('entnges of liil 
oleuie :wid Ihnn did those 1'1'0111 Ahyssininn yellow flax grown in 
the SIUBC locality, TIle amount of uns:llul'nUon in nn oil, Ot' its iodine 
llUlllber, n.ppen.l:S to be n dml'lwtel'isti(' that ('1m bC' \'Il.Iied by growing 
tllC p1nn ls undt'l' dif]'el'en t Pllyit'0H1111'n [nI ('onditions, 

Dilhll:ln (U) Hnd ,)ohn801l (16') in ~{innesotn,) and I...C'hhcl'g, ~[('Ol'egor, 
nnd Ot'{ldes U7) in Cflnnda showed that tht' st'{'d weigh t and oil ('on
ten t; of rtiIXSC't'{/ incl'('nsl.'d progl'C'ssi\T('ly "it It Jlllltu lit:v lip to approxi
mately :30 dnys n.l'l('1' I!O\\'(,l'illg. The c\('posi Lion of oil in the seed. wns 
yeJ'y rapid from nbou t lite fifth lip to tI1(' I w('n tieth <lny 11f[pl' Jlowel'
ing, at. which lim.e 80 10 90 }WI'('ent of tllt' [olHl oil had beell laid 
down. Oil ('on[en(. :lIld dry weigllt of st'('ds I'eneltt'<l a Il1Hxil'Hlm 
sewl'HJ dnys bp1'ol'e yi8unl 11;a [1I1·it')". 

EXPE.RBI E\"TAL ;\IETIIOnS 

FOIII' distipct \,tll'ietips of flnx W('J'[o growl! ill (ll'illed plots 01' ill 
thl\'e-l'o\\, 1l111'8t'I',\" plots .k<'pt Jl'l.'e from wl'eds h,\" ('ulti\'n lion. In 
llendyall lhe {'xp('l'inH'n!s tilt' Ynl'idips \\'t'I'(' l'('j)licntt'<l t1m:e or more 
tinl('s. ..;\Jthough no d('(inill' rohllion or ('rop Sl'qU(,IH'l' WitS pl'HC'liC'('d 
at most st:lliow" rtnx usually follO\\"t,d n ('ulti\'II(ed ('I'Op. a h'gullle 
CI'Op. 01' ('leull-l'ult i Vllt l'd SUIll nl('l' f:lilo\\'. ('Olllllll'l'l'i:d 1't'1'1 iliz('J's 
'\\'('l'e nol u8t'{1 ex('('pt al n I'P\\' stnliolls, liS lIo1C'd <,Ise\\'hel'e. The soil 
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propal'ntion nnd l;ate nnd date of seeding were those considered best 
m each locnlity as determinerl by previous experiellee. The rnte of 
seeding was nbout 2 pecks an aere in the drier areas und 3 pecks Ll 
humid arcus Hmlulldel'irrigaLion. The ('roIJWUS grown underil'l'ignC)ll 
ntBozemnn, .Mont:.; Newell, S. DnJc; Fort Collins, Colo.; Aberdeen, 
l(luito; Prosser, \Yush,; "Tinter Hlwen, Tex,; nnd L nIl stntions in 
et; 11, Cnlifol'llj~, n,'1(l Arizona, At nll other stntions the erop wns 
gl'Own wit,hout ir,igntion, 

l-' me co111 pil.\'n.tin' dnL" \,11 i1le per('entnge yield nnd quality of C) ..• 
:t of llnx Yari-:liNI grO\\'li in dtttlNl plots nl1d in cultivnLed rows at 
~fnndan find Fargo, N, Dnle, undl'l' relativC'l.\T dry cunditions, and at 
Bozel:)nn, ~[ont., nnd l~l C(,lllro, Cnlil'" under irrign,tion, indicated 
liltlp 01' no signific"nt difJ'el'PI1Cl' in oil content or iOlline lHU:1b61' 
bdwer" the two m~t hOlls of el'Opping, It is believ('(l, thcrefore, that no 
S.'I'iOllS errol' is intf'oduc('(1 in this bulletin in eombining the data [""Ill 
drilkd plots and mll's('r), rows, 1I'h(, Yflrieties were growll ir drilled 
plots n t ('OI'\'HlIis u , Fnion, Ol'e~,; Havl't' lIml ),1oe(,fl.sin, :Mont.; 
Dickinson, ~lnndn.ll, !lndF'nl'go. N. Dnk,; She. :(In.ll, '''yo,: Newell 
n.nd AI'(lmore. S, Dnle; C'I'ookston, ~[o is. and St. Paul, :Minn,; 
).)ol'U,n and li'r('(lollin. Knns,; Snn Antonio, T~~,; n,nd :Mesa, Ariz. 
At all otl\('l' st.n.lions the flnx yuri('li('s wPl'e grown in I'<'plicnted th1'ee
ro\\'nurs('I'Y plots,

'I'll(' !lax was hn,l'\'('stNl when ripe and tll."psll('11 ' soon ns dry. 
A~ n. few stntions hl(' aop from nursel'y plots wns stored under eover 
until dry ('nollg;h to thresh, In on1v It fl'''- instnnees WilS the seed 
c1iseolor~d h.\' (:xposurl' jn ttl<, fidll fiftpr hal'\'(:-;:;t., After threshing, 
the s('d '."as <'il'nlled ~llld w('ighed and the' it'st weight pel' bushel 
t\l'tel'lnil".d, Ahout 8 pounds of sped of ('neh vn.ri('ly lrom the drilled 
plots WitS SPlit to tll(' Wnshingtoll lnbornlory, wber(' the test wpight 
was ngnin dt'lerlllinpd, alld n sn.mple (SO gm,) wns reclenned for 
('hemic:)! :lll:tl,\-sis, Slllnlll'l' lots of sepd from the HUI'S('l'Y plots also 
w(,[,(' S('llt to Wushington ",1H'('(' tlll'ywpr(' I'pdefUwd nnd the tpst weight 
detprHlinpd, 

nESCIUPTLO~ OF VAIUETIES 

'I'll!' foUl' flnx \-nl'idil's grown uniformly nt nil stntions were Linob1-
Hedwing, Bison, n!ld Hio (lig. 1). These ,-nl'ieties were chosen becnuse 
of tI iffl'I'l'1\('I'S in limp of Illn (uri ly, sizl' o[ ~wl'd, :llld yipld nnd drying 
qllnlity of oil. TlIt'.\' also nn' l'l'sistnnt to flax witt, ",hieh praet1et111y 
l'liminntl,(1 (lint tiisPtlsp ns n. fn.ctor nfl\,eting til(' yields in these 
pxpl'rinH'nts. Two ndditiolUll Yllrieti('G, Punjab nndAhys8illian Y cl
low, WI'I'P grown in Cnlifornin. and A.rizon:l 1)('(':1u8(' of tlwit' ('xccllent 
ndn.ptn.tiOl; to f.11l sowing inlhosc Stntps, Brid dcs('riptions of tll('. six 
v:II'it'lil's follow: 

LVW'l',\,' l~nr1y ml1turing; pln,nts midhl'ight (24 10 :~O iHelles); 
flowers fUnHl'lforll1. 1wtn15 l'Ol1l1ll0lt flnx hi Ul'; bolls sl'lIlillehiscont, 
s('pta ('ilint!'; SI'N\S brown. small. 

Lb:uwnw,.,EHI / mnturing; plrml1 short to midhl'ight (20 to 28 
i'neill's), stl'HlS 51 ['(mg, l'IlI'l'ly lodging; flo\\'('rs l'ullnelforJ11, pl'tnl!'; light 
blul'.: bolls Sl'millPhisel'nl, Sl'pl:l dli:l\('; sl'l'ds bl'O\\'lI, small. 

BL';;OX, --~LidsNls()n in maturity; pln:nts midlH'ig'-t (24 to :30 inches); 
(10\\'('1'8 JUlllH'1 forlll , l)('tnl:; dl't'p blu(': holl", s('mil\(ohis('('nt, sppt!'), 
eil i.lt l'; sl'('ds hrowll, III itisizl', 

;;Oi lis-t:l-~--:! 
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l"H1IJIU~ l.--I'aniele bl'llnclws and sl'l'd:; of six \'il!"icties of flllX ~howing com(>nrn.
tiyc size' of bolls find tI\(' s('('(ls !Llld til(' d('hi:<t'l'llt cham,'t('!" of rhe bolls. A, 
Linoh.; B, Hed\\'illg; C, Bisoll; f), Hio; I? Plllljah; lind F. Ab.,'sHini'lll Yellow, 
The v!\rietieR Hio lind Pllnjab hl\\'(' finn ilHlphisc('nt boll". whereas the oth('r
vm:icti('s hn\'1' B{,lt\id('hi~~{'n t boll". 

RlO.-:\ IitlSl'!lSOl 10 lUll'; plants short to tnidll('i~h t (20 to :30 in<"l\!'s) ; 
stems stout, oftI'II with t\\'o 01' 11101'(' lnll bnsnl I lI'I1ll('hps: /towers InTg'I', 
slwt'Pl'-shu pl'd, [wlnls commoll' fl:lx blll('; bolls indpitls('('nt, SPptH 
cilintl'j s('eds hl'O\\'II, Inl'g'('. Rio is n Sl'll'clioll "f Al'gcllLiJlt' f1nx Ihnl; 
is wl'Il ndn ptl'd to fidl sowing' iH ('!IIi fOl'llitL Imd :",.11 tlll'l'll Tl'xns. 'Vlt('ll 
full-sown it is tnll('l', JIIlS n IOllgl'l' bloomillg !wl'iocl, ll11d is Inu'l' ill 
nmtul'ily lllnn thl' othl'r ":IridiC's IIl(,llliOlH'd. 

l:>l'N.':\II.· \lidsl'HSOll; plnJltS shol't (Hi to 24 ifl('hl's); st('I11S stout., 
oflt'll with \"-0 01' 11101'(' bnsnl bI'HJlch('s; How!'I's fUlmt,jfOl'll1, pdnls 
h1u('j bolls illl\t'his('('lIt, ~('pta ('iiintr'j s('('ds IH'O\\"I1, midsiz,'. Punjn.b 
is thl' pl'incipnl ('omnwl'('iul "llril'ly gl'own ill Califol'lliu nnd Arir.O'Iw 
becn.usn of its high-yiL'lding ('npucily nnd its 1l01ISlt:ll U'rillg hnbil. 
Ilsfil'lll bolls, ltO\l'I'\'('r, nl'(' difI1eult to thl'psll. 

Ann:;RINL\N YI';L!.o\\,.,·-Early: plnllts shol,t (10 to 24 im'i1('slj stl'IllS 
1'('lnt in'l y sll'lld ('I', wi til t \1'0 to Sl'\-I'I':II hasn I 11l'ul1eht's, the' bl'lIHChl's 
spn'jHlilig :llId Ip:I f."; 110\\'('1'$ fU.1IIH'1fOI'1I1, p(,tllls hi Ul'; bolls SPlIIid('
his(,l'.llt, !:wplll sllHloth (llOllcilintp); s('(,ds y('IIo\\', slIllIl!. This \'HI'il'ly 
PI'OdllCl'S an oil or good qunlil.\-; (hat is, of .high iodill(, l1umhl'I'. II 
shntt('I'S sOIl1(,\\,hut wlun m-PITiIH' nlld I'llI' tlllll n'aSon is HO! so \\,(,11 
ntinph'cl to CllIllhil\(' hUI'\-p:-;ting- ill II dr.Y <'1illllltl' HS is lhl' Punjah
Y:lI'i (' ty, 
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c·P.HYSICAt AND CDE.~rICAL AMLYSES 

The followillg physicnl and chemical propertit's of the seed, oil, and 
meal Wt'1.'c determined: Test weight p(?r lmsL:el, "'eight of 1,000 seeds..:: 
moistUl'i,~ content, and oil eOllt.~xllt of tIlt' sped; lodir.~ number of tlle 
oil.: all{l ('I'ude-protein contpllt of the llll'tli. 

TEST WEIGH1' J;EJI BUSHEl, 

Th(, t('st weigh t in pounds per bushel is lIS('c\ as It g1'llding {untor for 

flilXS('ed undt'r .:ht, Offici·,.! Ol'l1iH Standllnls of the United Staff;';!;;. 

'lradc No.1 reCjuirl's a lllmimlim test weight of 49 pounds, and grade 

No.2, 47 pOllnds pc\' PlcllSU\'l'd husHel. In these expel'jments, the test 


r·u.\H'lghts W('I'e determilted ut NlCh statioll soon uJtel' throshing, or after 
'a shOJ'c, pel'iod of storngc, JJutor, the test weights wore Iqain deter
mined in the Wnshington Inborutol') by the officinl stibldardrilethod 
(21) 1 nfter tho seed had beell I't'ckaned and stored for SOl1'• .) time, at. 
which time tll(' seed ('ontained approxjml1tdy 6 Iwrceut moisture._ 
Fm" the smull sampit'S fl'OIll lln:spry plots a small ullofficial test kettle 
was us/.\d . 

.rhe test wl'iglits 1'(~portl'(1 from the coopel'llling stations in Canad,::'! 
wcr.t' computed to tho hasis of the 1Vindwsl('[' '\ushd (2 150,<:t2 cubi('}

j

Inc.\es) uSNl in ';Ill' Puited S\'atcs. The Imperial bushel used in 
On'llt Brilain and Cannda contains 2,219,36 cubic inrhes, which js, 
about. 3 p(\l'eC'nt lnl'gl't' than the 'Yillchestel' burhd. 

SIZE Ol" SEEDS 

Thp size' of 'lip s('('d~ is expresser' as I~\(~ weight in grams of 1,000 
seeds. III nH C:lSN' the ~:ll'cd J't'(JI'esentC'd fi l'illldom air-dry sample 
(about f) j)l'I'Cf'nt moistlll'e), aud til(! count was obtained by usc of a 
8(,(,<1 COllntpl' opPt'ntC'd hy nil' snetion (fig, 2). Thp ('Olmtel' shown js n, 

FlGt IU~ 2,--Vacunlll :;('ed counter and 1\C('('""orips. 
i·. " '1" --_ 
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. c) mo<;1ificR~bn oHhc one a~-~loped by Brown, Tble, ar.d Goss (4.). In 
{'." most samples, 1,000 SCCC{S' wei'e ~\'eiflled, bu(,"in a Cew Gf the e&rliel'5, -(, 0 anal:y~es, the weIght was determ,rn..:( 0D. three 100-seed samr:les. 

PREPARATION OF SEED SAj\IPLES FOR ANAT.\'S£S 

The reclcanccl samples of seed were ground with !1 o-inch roller 
'lnill, the rolls having 40 cOl'I'ugntiolls 1?c'1' in"h.The two rolls were 
run at spends of about 400 and 600 reVolutlOns pel' minute. lUte!' 

, .-C_ extraction, abollt. 90 percent of the meal would pnss through a 40
mesh sieve . 

. The oil used for U'<;) determination of ioaine number ,,,as pressed 
lrom the ground men' y mellns of a hydraulic pre::lS (fig. 3). The 
meal wns warilled sli~lldy in It steam 'oath l){'fore pressing, nnd the 

Flr.n{!~ 3.-Hydralllic prcss and (lcc('l'soric·s. 

electrically 1ll'ntl'C1 platps of the pr('ss wen' maintained at a tempern
turo of GO° to 70° C. 'rill' presscd oil was filtered by suetion through' 
an asbestos mat in ft, Ooo('h ('['!lcible and ('ollrded in a bottle. TIll' oil 
samples We1"e kC'pt in n. l'l'frig('1"atol' until tll(\ alllllys('s W(,I'O completed. 
The method of Wftl'lll pressing was fOllnd to 1Ia\'p no appreciable effect. 
on the oil. :\0 se\eC'ti\-C' 1I0w of oil f;'om .he pl'rss ('uke eould be detel'
mined, indicn,ting that thr seed had b('(\n tlllif(HT-\Y und finely ground 
nnd consequently thnt tlt<' oil sampl!' obtained wns I'l'pn'srlltll tise of 
the total oil in til!' sped. 

, ) 
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MOISTURE AND OIL CONTENT fF SEED 

• i, i 
'rhe moisture C(,;ttcllt and oil cOlitCl1t of t.b.e seed wel'e d" ..ermined-

by using it 1ll0ciificiLtion of the official procf}dnre of the AflSO~i9.tiOIl_ of 
01rLn.l Agl'iculturu.l Chemists (1). The salll1Jes 0': finely grollnd meal 
\\'cre pluced in special glltss "lxtru,ct-.)u tubes MId dr,icd bOtll befN'c 
Ilud fl iter e.xt!'fi(.~,ion in.!1. yu,cuum oyen for 7:~ h("11'S n,t 100° to 105° C,! 
11')(11.'1: 11, presslIl'o kept below lOG mm, ,..1 mercmy, This stfludard 
period of drying was detN'mined by cxpel'i"lentfl.tion. 'rh0 dry 
samples were extL'n; '._<[ in Soxhlet extractors with fI.\lh~ 'irous ethyl 
other for 22 hours, _'his ti",e of tl'b,~tment is lll'cessilry to obtain 
uniform nnd flpproximately ~omplete oxtl'flction. The p( :centuges of 
moisture nnd of oil were dcterminod by diff(,l'ence or loss in weight. 

The oil contult wus computed 0\l a bl1Sis of 8 percent moisture in 
th(, s('('d, which is nbout the normal 01' Lwcl'uge moisture ~ontent of 
good-qun.lit,~r Jln.x:r'lcl as t)lItl'keted in the ~rorth Centl'a~ ...,tates and 
ns USN\ in commetcial crushing, Thc allthors believe that this gives· 
it. tl'tH'r mCilst/rl' of the ('ornme['(:illl Yflille of flaxseed thfl,n if~' :) oil COll
tent W0rtll'(};1orted on n, dry bflsis. Formerly: mllny chemists rrported' 
oilllnnlysiH on Ilil'-dry bllSis, which mnkes com~nl'ison of ditta uncertain, 
Tn geneml, f1n,xsecd stored in 11, l'f'lntivd,Y dry f1.tmosplH.'rc hI' fl, ~ilOrt ' 
lin1(' will ('olltllin nbout () P<'I'C(llH; moistm'(', 

101>/NE NU;\IBEH Ot' On. 

1'11(' iodin(' absorption tlulHbpr of the oil WfiS dctt'rminl~d by tite 
"~ij!' Illrthod (B), CarboIl trtrnehloricle WflS used Ilf; the oil solvent, 

TIl(' iodine nllmbt'I' of Iill!'l'od oil')I' othp!, oils is the number of gl'ams 
of iodinl' that 100 gm. of oil will ausOl'b under the rigid conditions of 
the lll('thod of anlllysis. J t is- n. mPflSUl'P of the chemical llJlSI1,tll1'fl.tioll 
nndis commonly used to indicnt(' the relative drying quality of fin oil 
as eompnl'('d to othC'1' oils of tiw snnw 01' similar tYPt', In general, oils 
of high iodine numb('I's dry more quickly nnd form fil'n~'ll' pnint films 
than 0,18 oJ low iodine nUmbt'r5. The genpl'ltlly high iodine nun~bcrs , . 

~,i.'

of lins('('d oil5 I1rp Ct('I)(,I1flt'nt on the pprcC'ntagt's of Lhe more hIghly 
II\.lSlltll)'l1.tNI flttty t\eids, linol('ie (mel lillo\eni(', as compal'ed to per
('I'll l'ilgl'5 of SII tl\l'atcd nlld oipic fleids, 

CHVDE-PROTEIN CONTENT OF MEAL 

TIL(' (,I'll(/('-pl'otein con lClI t (N X 6,25) of the ground sced wus deter
minNI by the Kj(,ldnhl-Gllnning-ArnolcL lllPthod (3), . The results 
\\"('1'(' ('Illculn.ied oa the' husis of 12 percell t I110iStllJ'C find 4.5 PCl'CCllt 
oil, which npPl'oximalc's til.' uvcrnge \'nlues for commercial lins('ed 
mPH\. This gin>o- It pl'llctienl a.nd uniform basis for com [)/I.l'ing sfimpIes. 

EXPERIMENTAL I{ESCLTS 

Tht' ('xpl'l'inwnt" t'Ondlldt'd ill ih<' ['nit('d Stllll'S /II'C' I'(lpor\NI by 
gnlllpinp: stn lion5 lo('al('([ ill I'l·gions of 1l101'(' 01' I(ISR similar climatic 
('ondition5, 

Stn tt' uOllndaries WNt' diSJ't'gn rded in gl'Ouping stlltions1)('cflllse of 
fl'('quPl) t wide d ifl't'I'l'IlCl'S i 1\ rninfnll nnd soil type w.ithin n Stnte. 
Thus in On'goll, tht' i1llllunl prceipillltioH J'i1llgl's.fl'om fI,bout 40 inehcs 
nt C'onnllis to 13 jneilps nl Fnion; in Xol'th Dnkotn, from Hi illches at 



FJlW1UJ 4.·-0utline mltp of Xortli Al' .. ericn showing the !ol:aUl)Jl of the coopemt illg 
statiollS. 

ALASKA ANI) CANAO,\ 

Dn,tn fl'(!m two s\:ll.lions in Alnskn. find from six sintionsill CIUludn 
nrc gl'ouped togdhel' in tllb\(' 2. 'rhe results from Alnslm nrc limited. 
Th('re is f~ wide j'nngo in e\imntie condit.iOlls nmong tllt'se llorthel'll 
fltfiUons, IlS shown ill table 10. 
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In Alaska it Iltl'gc.number of fax vnriet,ics were sown I~t IJ*(')mnks 
(lat. (i4°o' N.) in 1929 nnd ri.tMatnnllskn (lnt.61°30' N.) in HJ:10 and. 
1931. Thesn stations are f;iw moh.i northerly points at which <flll,s 
wns grown in. these expcr~nellts. The cliuul;hl is cool with OJ111ligl1t 0 

01' mOcleJ"',t.e precipitation. '1'1.(\ meah July tt'lnperil,tIlI'O is ,lO° F. at 
f.'lti:,b!lnk~ and 51:5° at :Matn,lluslm, il,nd thl: tempel'ature I'arely 
I'endl('s~mo. '1'1)(' long days. neady 22 hours in June, induced mpi,d 
gl'owth of tIll' flax plnut, bll t tho cool wentht'I' of August. cnllsed slow 
l'ip('ning. Qnly e'ldy vnl'ieties, such flS Lillota nndRedwing, mn,tll1:('d 
hilly ill 1929 nnd 1931, rlld nOlL mnLl't'd fully in 1930. 

The l:'illotn tLn~ Redwing varieties requitwl 110 dn,ys from seeding 
to lllllt,\lriLy in 1929 HlHl·120 days in 1931, Oils of high-drying 
q Huli ly, iodine nu lbers ZDO to '~O(j, wet'l' obtnined froH.flaxseed· 
grown nt the tVlO L.llslmn stntions. 

In Cn.1~adu. llnn,rly eOlllpl~lt(, data wore o\ltni.lediLt fivn stn,tiGllS, 
Although I hey include it wide runge in climatic cOlldi tions, it is bel',ev(,d 
thl1l t IW!W stations n!'(\ I'I'I)l'(,Sl'ntn,Lh'c of the pl'inci pnll\~ricul tuml !l,l'eas 
of til(' Dom,il,linn, At gdm,ont-:m nnd ji'nllis, AlbNlll, tIle stUlUlH\!' tem
pel'll.tlll'('s arp mod('1'n.t(\ 01' eool, 1U111 pl'l'cipitttt.ioH gPIH'l'ILlly is adl'quatc 
for flnx prodlct ion. The long dn,ys n,re fn.vorable for the rapid growth 
of t'I'oi)s. TItI' ('xpl'rinwnts WPJ'e condlle.tNL for 9 yeitrs at E(lmontOll 
lind 2 yt~I\.i·s iI,t, H'n.llis. In 1985 n, SOH!" frost occltl'red on August 16, 
whell nJL Ynl'ietil'S WNe fl'ozen at FI1,llis, iJ,lHL only Redwing matured 
nt ]~dmontoll. Hi/?h ItY('mgt' yidds \\'('1'1.' obtuincd Ik IDdmonton, but 
relatiyoly low yieltls at Fllllis. At, both stationg tho oil content and 
iodilH' llllmhNs Were high. Eclmonton is located in the so-called park 
zone of o('nl1'l1\ Alber~n, und Fn1lis is loent('d soml' 50 mill'S west of 
Edmonton, Oll 1\ podzol type of soil, LIt<' sUI'fuc(' of which contains 
eonsiclNablt, organic matt('l'. 

Snslmtooll is 10t'att'cl apl'l'Oximn,tely on tit(' border bt'lwOl'll the mixed 
short-grnss n.ren. of southt'I'n Sllsknkhewllll and the so-en11('(1 pnrk zone 
of centrnl Snslmtchewnn, where clumps of small trees, chiefly aspen, 
lire 11, prolililH'nt J('nJure of the Hati\'(' vegotntion. The soil is 11, dark 
l'lny lonm of glnein,l OI'igin. 'fIll' July kmpcmtures n,l'() higher than at 
I~dtnonton. Dming Uw period of tll('se expel'inll'nts, 1930 to 1938, 
frequent drought was the chipf factor in limiting the yield of flax. 

~lol'dt'1\, ~Janitoba, is loen,ted lWIU' the border betw('(~n the prairie 
of the Rl'd RiYl'1' Vnllpy and the typical short-grnss area of the north-:
Pi'll OI'PIl,t Pln,ins. TIlt' soil is a glacial sanely loam of the Barlles series. 
Drought, nntl high tempt'rl1.tures occurred during the growing seasons 
of 11')8.1,1983,1934, and 1930, whit'h reduced the yield of flaxseed. 

OUnwu" Ontario, is ill i\.bout. tht' snmn lntitude itS St. Pn,ul, :Minno, 
lllld Iht' dimntl' of sonthl'l'Il Ontario, where flux is It crop of some 
importunt'l', is 11101'(' 01' kss likl' that of sontlll'nl Ivlinnpsotn,. Rcla
liVt'ly high yil'l(ls of flnxst'l'd of good qunlity Wl'IO(,. obtnincd during 
til(' 5-Yl'IU' p<'l'iod 192ft, to 198ft 

. 

__.' 
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TARLE 2.-Acre yield, lest weight, weight 1Jer 1,000 .~eed8, oil content of sedl, iodine number of oil, and crUde-protein conient of meal of 4- ~ 
.;;..varieties of flax grown at 2 stat'ions in Ala.~ka and 6 stations il~ Canada 

I IOdine munber of oil 
Acre yil'l(! Test weight IWeight pcr I 000 scI'ds I Oil content (basis, Crude protein jn meal I
- , . , I 8 percent 1Il0IStU[(') (Wljs) 
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IO!l7...... Hi':.!1'4.:l U.S 22.1, bl.O I' bl 0 52.·1 52.·J .1.214.0 5.8 1 7.1I1 35.0 1311.3) !In. Ii 3H.2/ 185! 188 IGU 1 IGU :\S.7 40.2 42.2 38.4 ~ 
luas .......... ~~,~~.~J.~.:.~ ~~:.~~~:.::..~~:.'l. ..2:2.._~. ~'l .7.\l1.:!ii~'1'~:'~1 :~·':"1.4o.a__~_!~~L~1 31j.6 35.2 ~ 34.6 ;.. 

J\"eI"USC ao.o 42.6 a9.4. ~.. • .. l-~~ .;~~ .!~~l~ !,;,!.1 ~';5c:.2) .~.I. 0"1":;~~7. "~:~~.../;O ~:';(;.l "",0: 1.1 }.2 i~I.~~.; ~Il;,.~ i~~.1.! ~l!;?:1=1~~_1_]~1 J_~~!I=~", .:10,9 

;-:IIJlPlln. NO\'II Scolill: I I I !: i I I' !19;14 .••.••• w.n 18.0 I·U l.'i.O 55.1' 51.0 501.·1 5a.·1 .1.7 4.0 0.6 lUI :Ii . .i as. ,I ·jI.2· ·12.·1 19U 19.'; 105 IOU :13.·1 :14.5 35.1 :13.9 t'....
HI:!:; '. 12.·1 1·1.5 J/i.1I 17.1i 51.11153.815:1.5 [,2.11 .J..! ·1.7 n"',1 KIl, 38.1l !lOll I .11 ..1' 4:1.0 21)0 I ZUO IIl1i I HII :W.fi al.6 32.7 :11.8 
loan ., 21.1 211.0 Z!l.2 21.2 51.2l' fi.I.:t 5:\.5 52.'! 4.(. ".M 0.1 1.11 i :IK2 :\II.ti! ·11.11 1'12.7 H18, lUG 192 105 20.9 31.4 a:I.2 31.4 Z 
11tl7 21.11 21).\) llu.H 21.11 ,,".-1 51..1155." 52.2 .U! [•. 5! 5.8 I 7.5. no ;18.0! all.n ·10.3 I 105 I IIIi 188 I 18:1 :10.-5 :11.'1 32.S a2.11 ~. 
lIlas. ..!~~~2~.I~I:'(~.J'::2_:!.:~d~....2:2...'~)~i!.; .?,.71,:r.·5 a7.~~ 1~ _~::_'_~I~:.I~'.!.~5j~.:t:.~ i;~d a7.u_~ @ 

A\'erllg()....... 18.0 I17.0 17.2 f IIi. 9 !ol.5l [.3.0 1;2.1 i flU 1._:~·~·~L~~1_8~~L~~(j 3S'~LIO'~i'I~',~L lOi.L~~J.. lUll Hl~.t~l~tlJ":~:~_3~ 
8I Crude prott'ln (NXG.25) ill menl, basis of 12 1>l'n'I'nl moisture and ·1.5 percI'nt ull. 


, Int')rpolntcd Yields. 
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16 'rECILXICAL BULLE'l'IN SH, U. S. DEP'l'. OF AGRICl:L'iVRE 

N nppnn, N OYi1 Scotin, is locnted llettr Amlwrst, in tht' extreme Ilorth
~ustern Pfut of the Province. The summer c1imnte is rdiLtivel~T cool 
uud humid. TIle U1PUn inli1Uill precipitntion is 36.2 incht's, o( which 
Ilbout (j ine\ws occur during ,JlllH' 11IHl ~Tuly. l{elntivcli high yit'lds of 
.flnxsP('(1 WPl'(' obtained excppt in 1938, when yields of Bison nml Hio 
Wt'rp rNiu('l'd by lodging. The avemge oil contt'nt was high nnd thc' 
iodine number of til(' oil;; t'x(,pptiollally high. 011 the other hand, the' 
IW('I'ng<' cl'udl'-pl'otl'in content of tIlt' llH'nl wns t.llt' low('st obtained nt 
nny stntloll Included III these t'xpt'rillH'nts. 

PACIFIC ::\OHTllWEST AN» INTERUOUNTAIN HEGIONS 

bl the Pneific X Ol'thw('st 111ld in those portions of the Int('l'l11ounLnin 
l't'giOll wpst of the Hocky ).lounlnin Contilll'nlni Di"ilie, precipitnt.ioll 
OCrms ('hidly during till' full. winh'r, Imd l':wly spring (Octobt'r to 
April). IUHI spring-sown ('rops, such flS Jinx, an' dl'pt'YHit-nt lll,rgely on 
stOl'('d soil Illoistun' fol' tilt'ii' Int('l' growth during tht· p('riod of stlt:d 
filling find llllltUl'ity. \\~inlt'l' tl'mpel"il.lUl't's gel1el'lllly tnt' too low to 
pt'nnit tla' sun-i"nl of flilx sown in the fnll. Dntn. nr(' nntilllbh' from 
11 stHtions (lIlhlp 3) in thl's(' 2 regions. Of ti1('s(', Corvnllisj On'g., is 
10cH.tNl in n S('('tiOll of hl'H\'Y wintel' minfaU. cool SUmnll'I'S, nurl mild 
wllltprs. TIll' l'('1ll11 ining 10 stn t ions IU'e locn tNt in fl r('us of more ('x
trellll' tt'Il1IWl"lltUrt', 1lll'(Hull1 to high elp"Htioll. and light to mOdCl'atl' 
pl'l'('ipillltion (S('l' tnblp 11). '1'111.' flHx WilS grown und('r lITigation nt 
7 of till' stn lions. . 

COlTHHis, Ol'l'g., is 10(,11,('(l in tilt' W"illnllll'ttc Ynlh'Y. Th(' soiJ is 
classified tiS Williuudtl' IOlltll and is tYPlcnl of the better soil typl.'S in 
tllt' Ill·PH. TIH' :l11ntllll pr('('ipitatioll is n bout 40 indl(,s, which occurs 
chil'fly u.s l'i1in dming til(' filII, wint('r, nnd CIll"ly spring. TIll' n.YCl"J1.ge 
l"ninfnll from )Iny (0 Augllst, indusi\'(', is only :3.5 iudlt'S. Sununer 
tpmpel"ntul"('s Ill"(' milt!. til(' lJ;ilXimUIll rfll"ply ('x(,(,pding 90° F. during 
tht' growing spasOIl. 'I'll(' <In tp o[ s('('(lillg mnged from April 10 to 
)lfl:Y 6. the n.Y(,l"Ilgt' dUll' Iwing .April IS. Tht' growing season-from 
dnt.(' of sN'ding 10 n'IlIUl"ity-rnnged from 9:3 to 10!) dn,ys and nvt'mged 
101 dnys. 'l'!ll' fruit ing [H'l'iod-froIll first bloom to ripl'lling-mngecl 
from 31.i to 47 dil.yS H nd il\-emg('(1 41 dnys. Thl'I'(' WllS, howPY('I', no 
signifien.nt difJ"('I'(ql('{' Iwhn'l'll'thp four ~'Ilri('ti('s in tlH' IplIgth of tIl(' 
growing or fruit ing [)(,I'iods. TIH' yipld of finx at Corntllis often 
d<'pencis on fll\-Ontbk l'ninfnll during l\lfl'y lind Jllllt'. tht' (,I'iticn.l period 
ill till' growth of tlH' crop. Thl' dl'~- s('nson of 1938, with tpmpern.tUl'l'S 
Illueh flbon' nOI'J\ln.1. n'slrltl'd in low yjl'lds lInci n sOJlH'whnt low oil 
eontcnt ilIlll Ie)\\- ioilill(' n Ulll b(,1" of tIl(' 'oils. 

-enioH. On'g., is 10(,:1\(>d in tllp northenstt'l"ll pn.l't of tltt' Stille. 
Tht' soil. :1 (litl"k SiUldy IO/Ill! e1i1ssifil'd ns C'athl'l'inl' silt IOfl.ll\, is sub
inigfltNl. by dl"l1inng(~ from :I(ljflct'nl il'rigntl'd In 11 <Is. The (kpth to 
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FLAXSEED AND LL"\'SEEDQIL 17 

the wa tel' ta,blc yaties from 2 to 5 feet, according to the amount of 
irrigation aboy<,. The success of flax, however, often depends 011 
timely rains to provide surfttce moisture for gcrmilllttion and early 
growth. li'ln,x was It failure in 1934 ancl1937 because of efl,riy summer 
drought, the soil being too dry to obtain satisfactory stands. 

Pullmnn is located in the Palouse area of eustern\ViLshington. 
The soil is dllssifiN\ us Pulousc silt loam, which is typicnl of the fertile 
soils of the lc.calily. \\TilltPr wht'at is til(' principal crop in this area, 
nllhough fIilK JULS bct'll grown to it limited extcll t in recent years. 
Tht' Iwerug<, llllllual prccipitMioll is 20.5 inches, of which nbout 5.4 
inclll's filll during the gwwing season. As flnx is grown without irri
gnt.ioll, fnvorable yidds often dl'pcnd on the amount of precipitation 
during lnle spring ilnd en.rly SUmUH,'l.. 

Pross<'I', Wnsh., is locl1tedilt the Ynkimn Vnllt'Y. The soil is a 
snn(lr 10il1l1, of low moisturl'-holding cnpncity. 'l'he lUean nnnual 
prccipitiuiOIl is 7.4 illclH's nnd till' sensonn.! (April lo August) ruillfall 
is Il'ss thon 2 inches. In 1938, th(, fInx vlLrieties \\'Ne irrigated four 
limps, It lotnl of llbollt 24 illclH's of water being applied. trigh tem
IH'l'utures pl'e\'uih,d during July, which mny uccount in part fot" the 
low yields obtninNL 

~(os('ow is loeitted in the Pnlous{' itrCI), of not"lhwestern Idaho, nbout 
fl mill'S ('nsl. of Pullmnn, "'ash. TIl(' soilo,nd climntic conditions are 
similnr to those' nl PuUmnll. 

BOZPlHilll is locn.lt'd in tiu.' Gallntin Vnilev in south-centl'/1,l :Montana. 
Tht' soil is H. fertil(' silt 10Hm, 2 to 4 feet dit'p, undel'lain with sllluinud 
~rn n'l. Tht' f1nx vnripties wpre grown on fullowcd Innd ench yonl" and' 
~i\'en onc' irrigntion (4 to 6 incl.les of wnter) nt nbout the beginning of 
llll' blos::;oming pt'riod, exc('pl in 1933, wIH'n no iLTigntion wns given. 

Abt'r<iPC'n, 1dn.ho, is IO('lltt'd in th(' Snnke Rinr VnUcy. The soil is a 
"ill~' clny lonm. Tht' n.Y('l"ngl' IUlnunJ pI'ecipitntion is only 8.S inches, 
so thlLt nop pro(luction is (\('pcndl'nt on irrigntion. Tho flnx varieties 
wpre' irrig:1.lc'd tlu'P(' or four time's during tit(' growing senson. 

At Lo~nn, ~I urn1.y, nncl 'Fort Duch('SIH', Ctnh, {lox vnril'tics were 
grown liming 4 to G Y('IUS of Lh(' period from 19:31 to 1937. All thl"ee' 
sUltiollS li'i:- nt t'lcnltions n.bon' 4,000 fl'l't. The flnx wus irrigated 
from two to four till\('S, ns IH'l'eSsnry, ('neh S(,1180n. Th(' soils are pro
dudin' Hlld rt'lntin'ly high yields of fln.xs('ed wpr(' obtninl'd. 

Fort Coilins, Colo.. is loenU'd just PHSt of the· Rocky ::\lountnins n.t 
:11l c'!e\'ntioll of 5,000 fpet. 'I'll<' OY<'rilgl' nlllluo.l prt'cipitn,tioll is 14.7 
ineiH's, of which about S in('\u's occur dming thp 4 months, Apl"il to 
,J lll~-. '1'11(' flnx \-nriNil's wen' irrign.lNI onc(' 01' twic(' ('nell senson. 
1n 19:10 :llld in 19:31 tIl(' flax was grown Oil nlfnlfn lnnd plowed the 
!>rp\-ious fnll; in lU;32 flax follO\n\(l sugar lWds, in 19;~:3 {'om, nut! in 
1!);"H fRHo\\". Fnirlv satisfnctol"v yiplds \\"('1"(' obtained in 1934, but 
ill t hl' t('sts of 1980 'to 198a t hL' 1)loi S W('rt' VNT wpedy Imd yields were 
low. \ 
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20 1.'ECffi.~rCAL BULLETIN 844, U. S. DEPT. OF AGRICUUl'URE 

GREAT PLAINS REGION 

Experimcnts were conductcd nt 10 stations in the Grcat Plnins 
region. The crops were grown without irrigat,ion except nt Newell, 
S. Duk. The Grettt Plains hns amidcontirH'ntal climntc with extremes 
of temperature and moderntc or light precipitittion. The avcl'llgc 
tlllUlml procipitation mng('s from nbollt 13 inches Itt Hllvl'e, :Mont., to 
25 inclws nt WOOd\\'IU'd, Okln. li'ortunutely, most of the precipitation 

. occurs during tlw growing season, April to l\UgUSt, which mnkes it 
possible to pI'oduep fnir crops in most sellsons. Drought nnd high 
SlUnnwr tl'll1pel'fl.tures w('re, however, thl' chief limiting fncton; to 
successful Unx pl·oduc.tion timing the period of tl1l'se l'xperinll'nts. 
Russiltn-thistles, also, Wel'C n pest in dry s('nsons, us they drow heavily 
on soil moisiUJ'e. Climntic datu nrc reported in titblc 12 9,n(1 the 
expel'imentul dttt!l, in table 4. 

Hnvl'e, :Mont., is locl1.1('d in the north-central purt of the Stutl'. 
The soil is l1. glnein\ cln.y l~lIlm. Although tlll' flax wus sown on COl'll 
stubble ('Itch yelll', Russin.n-thistles W(~l'e ~lSIUllly tl fnctol' in reducing 
tho yi('ld. TIlt' ('rop WitS it fnihu'l' in 1931, 1934, 1936, and 1937 bl'-
CllUS(' of (ll'ought lind w('('(\s. , 

.:Moccasin, ,MO!lt., is lOl'ItLl'(1 ill the Judith Busin in the cl'nLl't\1 pttl't 
of tll(' SULt('. '1'11(' topsoil is very shallow, consisting of n dnJ'k clay 
loam, 3 to 10 lllClws d('('p, ov('dyillg 11, linwstolle grn.vl'l subsoiL The 
11ax: eXIll'l'inu'l1.ts W('l'e conductcd on land fnllowed the 1)1'cvious yen!', 
but, .in spite of this fu.\'oJ'n,bll' pJ'('plU'ntioll, tIll' yi('lds WPJ'(\ oftl'l1. re
duced by w('(·ds find (lI-ought. 

Dickinsoll is 10cn,tN.l in soutinn'st('t·u North Dttkotll. TIll' soil is 
,n glncilll firl(' sitlldy loam. Thp flnx vltril'tips Wl'J'C grown on Innd 
prcviously Cl'OPPPC\ to corn. Drought wns the chid fnctor in reducing 
yields. 'fhp CI'OP was II, fnilUl'(, in 1936 wh('ll the totnl tllUlUal prccipi
tntion was only 5.94 illC!WS. In 1H37 till' ('\'op \\-ns dpstroyC'd by soil 
blowin~ nnd in 19;)8 hy grasshoppel's. 

:MllndllIl is locntp,j iu cpnti'll.! North Dllkotn. TIll' soil of the field 
wh(ll'(, t.ll(' flax tl'st~, W('J'(' conduc(pd is n (\('('1> l1iluvinJ loum. During 
ttl(' period of th('s(~ ('xIWl'in1l'llts lh'ought genl'rnlly was the cause of 
low yidds. 'I'll{' ('I'OP WIIS 11 totHI fnilul'e ill 1936 IWClLlIS(' of drought, 
nnd it was !HIII,dy l~ fnilul'(, in 1934 flnd ill 1937. li'nil' yi('lds WNO 
obtn,ilH'd ()nl~' in "1985. " 
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21 FLAXSEED AND LlXSEED OIL 

Shericilill js locn-ted in no)'th-centrnl ·Wyoming. The soil is 11· dark 
henyy clRY 101ll11, find the nvel"l1ge llnnual precipitation is 15.2 inches. 
TIlt, Ih)~ varieties were grown on fnllow in 1930, on potll.tO ground in 
1931, and after com frol11 1932 to 1938. N 0 yi~'lds were obtained in 
1931 or in 1936.. Wh('l1 th!.' crops wel"(' a nenT failure due to drought, 
hent, lind insect injury. .. 

New,~ll, S. Dnk., is located sonw 30 miles northenst of the Black 
Hills ill the l'xtrNne ·western part of the Stnte. The soil, derivl'd from 
f'rl'b.c('olls shnll's, is clnssifil'd ns PiNTe clay nnd known locally as 
gUll\bo. Thl' soil absorbs Wllil'r slowly when the surface is wet, but 
it shrinks to fOl'ln <IN'}) crncks whe11 dry. The fln~ vl),rietnl tests were 
conducted Ullc\('l' ilTigation from 1928 to 1936. In 1928, hOWtWl'r, the 
('rop wa~ nol irrigated bectlus(' the Sl'llsolH.l rninfnll was so heavy that' 
Ildditionni wniPI' was not lleellPd. L.ow yil'lds were obb.ined in 1936, 
wlll'1l pxlt'pmt'iy high tempemtures occurrpd, the nWn.n mn.ximull1 for 
July being 98° F. No yn.rietnl test wns conductNl ill 1934. 

Ardmol'l', R. Dale, is locutl'd south of the Blilck lIilis, in the extreme 
southwpstt'l'n plIl·t of thl' Stnh'. Tht' fO~Il' \'Iu'il'til's of fln.x grown in 
1930 PI'OdllCNL low yields, unci in 1931 nnd 1932 tlll'Y W<'1'I,.' U. totn.l 
faillll'P, d UP lo tlt'ought n.nll high t('mpl'rn.tlll'l's. 

Hays is locn.tl'tl in Wl'st-crntrnl Kansns. T11(' soil is classified 11S 

silty clay lon.m, and titr ml'tln aunun.I pn'cipibl,tion is 23.7 illc.l:.es. 
T('n vl1l'il'ties of flax Wl'ee grown in singll' rows in triplicate for nve 
Sl'nsons, 1921) to 1933. Analysl's WNl' Illnde only for the erop of 1929. 

""oodwnnl is locn.tNI in nOl'thWl'stNn Oklahomn.. The soil is 
ein.ssifil'd ns \roodwn.rd slUldy lon.m. Fhl.x WU.S grown in nursery plots 
fol' s('\'l'rnl Yl'tU'S, but without much success. In most seasons the 
nop suffl'rl'(L from drought and high t('Jl1I)('ra,t.ures dlll'ing tht, critical 
1)('1'io<1 of growth, from blossoming to mn.turity. Only in fa.vora.blc 
seasons WCI'('· modl'mt.t' yil'lds obtnilll'd. DatIL for only one crop, 
1934, HI'P I'l'ported. 

Ot'llton is loen.il'd in nOI·th-eentml Tl'XIlS. Th(' ILn'rnge Imounl 
pn'eipilntion is 32.5 inchl's. The minfnll during April, May, n.ncl 
.Tunl', tIll' cl'itieltl J)('['iod fol' flax, iWL'.rnges about 11 inches. The soil 
is n dInk eln.y of tht' D,'nlon series. 
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24 TECHNICAL BULLETIN 844, U, S': DEPT, OF AGRICULTURE 

NORTHERN PHAJRIE REGION 

, Six stations at which climatic conditions al'p morc 01' less similar nrc 
included in the Northern Prnil'ie region (table i), Actually, St, Puul, 
~tinll" nnd ~ll\.(lisoll, \Yis" arc not locnted on pmil'ie soils but in the 
formel' timbel'Pd ltren of those States, TIl(> fi vcrage annual yrecipitn
tion for til(' region ('overed by tIl(' six stations l'IUlges from about, 20 
inches in w('st(lrn l\limH'soln, to 31 inches nt, Mndison, 'Vis. Tht' 
grcntest precipitntioll occurs during the growing senson from April to 
August. Climn.tie dntn for Uw region al'e I't'portt'd in litblc 13 and 
experimental datH. in table 5, 

Fi!.rgo is locltted in the Rl'd RiVl'r Vulley on the eastern border of 
North Dakota. T]l(' soil is a pltnse of }1'I\.J'go clny. The lllenll n.nnunl 
precipitntion for tit(' period 1881-1930 wus 22.9 inches, but dming the 
10-yen.r ]H'riod of th('se exp(>J'illH'nts (1929-1938) it was only 16.0 
inches. The IInx Yari(·tiC's w('r(' grown in It rotl1tioll following com, ulld 
the plots \\'t'r(' relu.tjvl'ly .free f!'OIll weeds. '1'he Il\Ternge yield of foul' 
vllrit'ti('S for the 10-YC'1I1' pel'iod Wu.s 15.8 buslll'ls pU' iWI't' , 01' npproxi
mately 1 bllshl'1 of JlnxseNI fOl' ellch inch of minnal precipitation. This 
is n. relllnrlmbk rpcord of f1n.x production undt'r gellel'Hlly unfllvorllble 
climntic conditions, 

Crookston, ~lilln., is locutl'd in the Rl'd River VuIley in th(' north
western part of :Minlll'Soln, The soil is 11 heavy cnlcn.rl'Ous clny, 
c1nssifh,d ns li'urgo clny lonm. The flnx vllrietics usually wel'C' grown 
following' n cuiti\'nLt'd Cl'Op 01' on fallow. The crop wus a failure in 
1936 b('('lwsl' of drought and high tempern.t,uI'f's. 

~lol'l'is is 10cn1N[ in west-centrnl ~timH'sotn. The soil is a sundy 
cltty 10ltlll of gll1cinl origin, Tilt' Hnx vfl.ri('ties wpr(' gtOWll on comlund 
('xcppt ill 1931 and 1932. Drought was the cnus(' of the 10\\' yiplds in 
1933 nnll J9~~6 and the failure of tht' crop ill 1934. 

St. Pil.ul is lorated ill l'ust-ct'utrnl ~limll'sotn. The <'Ievution 1S 
1,050 fl'pt and tlH' llH'nn nllnuul prC'cipitation is 27,7 iJ1ch('s. The 
soil is ~1.(,ITilllnc silt. lonm, with n mOI'p sandy subsoil. Thp flax va
rietit's \\,PI'(I grown following n rultivu.tt'd crop, lIsunlly corn, Low 
yidds WPI'(' obtnined in 1931 nlld 1937 bccnusc of drought find in 1934 
bl'CIHlSt) of wt'NIs. 

Brookings. S. Dnk., is 10cn.t('(1 on thl' enst-cpntrul bon}('I' of th(' 
Statl'. TIH' soil is Bumps snndy loam, Low yields Wl'l'e obtnin('cl in 
1936 Whl'll drought nnd high tl'mpeJ'nturl's prevaikd during t.he grow
ing 5enson. 

~ludison. 'Vis.. is locntl'cl in the south~ct'ntrnl purt of the Stnte. 
TIll' soil is ~[iullli clny lonm ilnd til(' l111'an nnnunl precipitn.tioll is 31.1 
inches. Dnta for only 011(' seltson III'C Ilyuilable. 
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FLAXS.EED AND Lh"iSEED OIL 

CENTHAL AND EASTEHN REGlONS 

Eight strLtious in Kansas, Nebl·n,skn., lown, Illinois, Ohio, n,nd N cw 
J('rs('), ill't' grollpl,tl into the Cenlrn.l ltnd En.stern regions for the 
pmposes of this study, The ll1en.n annun.l prec.ipitn,tion ranges from 
n,bouL 28 inclws at .Lincoln, Nebr" to 45 inch('s tlt New Brunswick,
N,.r. Perhnps the chief limiting factor to {lux production in this region 
is the high tcmpl'I'ntmes lhilt Oftl'll prevail during the critical growth 
period of !Inx; thn.t is, Lhe period from firsL bloom to matmity, Early 
seNling and till' growing of en,rly-nmtming varieti('s, to allow the crop 
to nlHkc its principal gl'owth bdol'c th(' hot w('ather of midsummer 
OCCll\'S, is of pl'i\llc importn.nco, Clillllltic dn ta ILre r('col'(h'd in table 
14 and yidds iLlld other l'xlwrimenhl1 dahl in ttthle 6, 

Lint'oln is located in sOlltheHsterll N ebl'uslm, Flux is grown in 
t'nsll'1'1l Nl'imlskn only to :1 slight ('xtl'nt. Thc flnx CXlwrimellts wcrc 
('OIHIIIl'tl'<\ ill six spnsons, but low yil'lds WPI'l' obtnillec\ in nU l'xeept 
H):15, whell the prl'l'ipitn,tioll in .TIIIIP n,llci .July wns milch ahove nor
mnl. '[,hp (,I'Op w!l" n t'nilul'l' in H)36 whell eX(,l'ptionn.lly high 
tt'Jl1I)l'\'tltUI'l'S pt'eYHlktl during .TlIne nnd July, 

~1 nIlhn URn is loentpd in tht' Knw Vnllt'y of nOl'tl\('l1stern Kansas, 
Th(' soil is dnssifil'd ns DI1I'I>," silt lonm, Flnx sddom is growll rOlll
Jl1(,]"('inllv in thnt s('('lioll, 

The ('om t1I(,l'C'inl f1nxs('t'cl ('I'OP of Knnsns is grown in six or eight 
('Olll1til'S of sOlltheusll'\'Il Knnsns, The lIlpnll IIlllllln1 pl'N~ipitation in 
tll is n I'l'tl is n.bou t 88 int'lll's, ,\'ll(' soils at'e dl'l'i..-ed from sandstones 
lI.lld shnl,::. nnd I'fl11!"t' from s:1ncly 10luns to cln.y lOIl!1lS, High smnmt'l' 
tl'mlH'1'll1 ul'es nnel gt'1l('I'ully low soil [l'rtili t.y nrc the chief limiting 
fnetol's in flnx pl'oduC'tion, .Flux ('xperimt'nts we1'p conducted in thn,t 
t1l'ction in ~\.lkn ('ollllly, l\('H1' ~lomn, from H):30 to 1938; in 'Nilson 
County, Tll'Hr Fl'('(loniu, in 1929 Ilnd H):38; n,nd in Chel'okce County in 
H):31 nncl 1932, 

~\llll'S is 10('tttt'(1 ill (,PllLI'al lown, Somp flax is gt'OWIl in Iowa, 
1:l1'gdy in tllt' 1l0l'tlw\'Il portion, Dllln. n1'e IIyuilnble from only two 
Y:1I'ietit's fOt' two SCHsons at; AllH'S, 

l'J'bnnn. is loented in ('nst-(,pnll'nllllinois, Low yields wt're obtn,ined 
ill 10:38, nnd till' st'l'd ,\'ns of ('\':lJ'l'meiy poor quality because of wet 
w(,:1t11('1' cllll'ing thc hntTPst period, TIll' (TOP wns n, fnilme in 1934, 
dul' to Wl't'tis nnd lInfnvornb!p weather conditions, 'rhc Redwing 
nll'it'ly oIlI~T wns growll from 1935 to H):n,

'\rO()Stl'l' is 10('il ted in nOl'th-('l'11 tl'nl Ohio, The flnx experiments 
\\,(11'(' C'onduC'tl'el nt 'Yoostc'l' for 5 Yl'ars, In 1931, Oll' erop wus n 
failUl't', dul' to ('\,usting of tilt' soil bdo\'P the flnx emerged, hut sumples 
of t,tlch YHriC'ty Wl'l.'l' ga till'r(l(1 and thn'shed fOl' sl'ed analysis, 

;'\l'W Brullswic'k, ~, .T" is located ill the t'l1st-eentrnl pnrt of t.he 
Rlill<', \~n\'il'ti('s of flax 'wt'n' grown in l'l'plicntNI lllu'sery plots for 
11 Yl'H.l'S, The flax usunlly follow('(\ ('0 I'l1 , nnd the soil wus gi\r('ll n 
.mo(\('rn te n pplieH tion of ('0111n1('1'('in1 fCl'tilizer b('(ol'('. Lht' flax ",rus SO\\,l1, 
TI1l' tt'sts at ;\ ('w Brllnswi('k prolmbly are thl' longest continuous 
f'x]w1'iments with flnx in th(' Pl1st<.'\'11 FnitNl Stutt's, 
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T.~D1,T~ 6.-Acre yield, lcst weight, weight per 1,000 .~eed8, oil content of seed, {o(line number of 'oil, and crude protein conlent of meal of 4 ~ 
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1112\1 _ '" _ Iii. 7 II. a la, () HI. a _, _ '" '" . .' 'I. I 1. r. Ii. U Ii. Ii :H. -I ar.. 1 :In. 2 a7. I 185 ISO J7.I Ii:l ~ JIIall , 1r" 0 14.0 !2.1i )(J,n ''" '.' '" __ , _ '1.2 4.11 Ii,~ 7,2 !H.,I :15.2 :l{l.2 a7.1 185 187 1i(\ 171i t:"1 , 
1\J:ll , 18,:1 17.-1 1i.1 111.0 .12.7 lia.ii r.2.7 r.1.a '1.11 4.4 5.1l Jj,H :la, ,I :H.R ar..1i :16.(; 11;r. 1'l1l 17:1 1Il5 ~ 1tI:12, , 12,7 12.2 12." 1:1,l) 1i:1.7 ;>1.8 ;,2.7 51,8 .1.11 ,IJ> Ii. 0 7.1 :1t.4 :m.1I ;11i.1i ;17.:1 1811 lSI! lili 1i0 Ql :~~ 
ltI:\a . 111.2 10.8 111.0 18.r. M.a M.1l r.:l.4 "a. II 1.n r" I Ii. I i.2 :H.fi :l(i,O a7.1 :l/U) 184 18:1 17f> 175 t>:I 
I\I:U .,- 11.11 Kr. r..1i 1I.1l [,1.5 ;~!,.1 [';I.U r.~.5 ·I.U ·I.r. Ii, 1 r..r. a:I,H ar..1i au. 7 a7.2 184 184 174 178 . _ , 1""" ..... t>:I 'J
waf> , 12.0 11.(1 14.0 14.8 _', ._ , .._'" :1.11 '1.:1 Ii. Ii .l,/j :3r..1 :I1i.O !Ii. a !l7.2 187 18i 174 179 :17.0 :ll!.7 40.8 :18.:1 ~1
1II:l{l, " .1.M ii.4 7.2 Ii.r. ....... " ..• __ , :.l.7 4.~ r..M !i. II a,u :l{l.O al\.8 :17.8 ISM ISM 171 1(111 :m.2 3i.2 :1lI.5 :16.0 '=' 
lIIa7. 12.:1112.5 lr..O 1·1.11 1i1i.1I M.8 r.O.O f"a..) 4.1 1.1i 0.2 8.1 :m.1I a7.0 :18.2 ;IS. 4 1114 ilia 182 1711 :15.:1 aO.a 411.0 38.4 6 ,~ 
111:18. __ '"... 11.·1 KU II.U 7.R __ . . ",__ ••. 4.2 4.4 fl. 8 (i.S :1r..7 :1tI." :18.5 :lS.7 W:I JV2 IS!! 171 :m.f> :17.!! !J8.0 :18.2 .... ()~\.1 

Awrugl'." ___ -I;:-;i~ "-1:712:-0 '"'12.'0 -[;:;:":!r~~1 [,;l.4 -:;2:4- -1-:4' ·4~~-. 0.0" -fi::;' -:~I~f,- :1[,.7-- 35.T !l7~; IsO -1871174 rnf:i6:3 37.4f3ii:7' 37. 
t:'1 i J

,::.1 
I ('rudt' prull'in (NXU.2lij In melli, bllsls nf 12 pcrclmt "'"Istun! nnd .1.,') IH!rt"ut nil. ,''1

''l 

I Inh'lpulult'd yit·ids. 
• Cnlumbus, Knns. ';~ 
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Flux IIns b('(,11 ~r()\\'n ('XPt'l"illll'1l1nlly :IS n fnll-sowll (,I"OP in :;olllh('/"ll • 

.. 


trl'xns :;il1("(' LO l-l, llnd :;11}('(' 1!):38 it lIns bt't'11 ~rowl1 eOllHlIt'ITillll.v to 
sorn(' l':..tt'llt ill tilt' Culf Couslnll1!'PII wh('r(' til(' ('lil11l1t(, is mild. 'I'h(' 
nnllllill pn'('ipitnlioll ill this rq,dol1 is from 20 to 45 int'lH's, 1Il'lId." 011(' 

hllif of wllieh OlTII/'S frolll Xon'mbl'I' 1\) ~\pril, till' growing- pt'riod of 
fInx. Thl' soils of lhp /"('gioll rlllll!t' from SHlld.v loH.11l to (·!ny. Flnx 
yit'lds find IIIIHlysl's from S\'\'l'11 slalions ill :;outh(,l"II Tl'XilS :l1'l' /"l'porll'd 
in tn.blt' 7 ulld till' diJlllltie dlltil ill I:lblp Ii). 

SII1I Antonio is IOCiltpd ill south-et'lItml Tl'XI1S, ()11 th(, soutill'l'll 
bOI'(Il'1' of till' Edwurds Phlt('IIU. Till' soil is HOllstOIl sllndy ('IllY 
lonm. '1']1(' subsoil is <'In.y with SOI11<' mixt un' of lilll('StOI1(' trl':l\"(,i. 
'l'jll' un'I'ag!' 111 11 llltl I prl'eij)itntion is Ilbolll 27 ilH'h('s, of \\'hieh' nbollt 
12 iHcllt's 0('('111' fl'olll :\oYl'IllIll'r to "\pril, indus!\",', till' wowing St'nson 
fOl' /lax. ()('('l'lIJiWI', .JuHunr\', and Fl'iJl'UlIlT HI'!, till' dl'il'St 11100tlhs, 
lind "\pl'il, ~In.\-••JIllH', S('ptl'lltlWI', :lilt! Odol')('1' 11\"(' tlll' \\'('lIl'::>\. 'I'll(' 
nop of In;{;{ W:lS 11 fnillll'l' bl'('llllSl' of drought, hut ::>llmpll's of spet! 
Wl'l'l' oi>tllilll'd for :lnnlvsis. 

Bl'l'villl" Tl'X, , is 1()(:lltl'd ahout ~o milt':; sOlltilt'nsl of S:ln .\II(ollio. 
'Pitt' Illl'nll H.1l II 11:11 pl'p('ipitlltion is nhout :31 inchl's, and it::> sl'lIsollal 
distribution is :lhout th(' SI1I11(' ns nt SIIlI Antonio. Till' ;:;oil is II filll' 
SfLlld V ('1:1 \' 1011111. 

\'lil'il't:11 l'xpt'l'inll'lIls wilh flHx \\'PI'l' t'lllldll<'t('d lit thl' Stnll' 
l~xp(,l'inlt'n t St:l I ion, ('olll'g(' Stn tioll (Brnz'ol'ia ('olin t,") , Anglt.toll 
(Brnz'ol'ia County), \'i('tol'in (Yit'lorill County), Ol'llllg(' OWn' (.Jim 
\Yt'lls County), lind lit \\,il1tt'l' ":ln1l (i)il11mit COl/llIY) 1'01' 011(' 01' 

11101'(' Sl'IlSOIlS dUl'ill1! tltl' pt~l'i()d I n:~(i to H):38. Tltt' U,;'ts nt Wintl'1' 
HIl\'('H W(,I'l' ('OlldIlCI<'l! 1111(\('1' il'l'i~i1tion. Thl' soil :It (,o!l('~l' StlltiOll 
is 11 (iIll' SlllHh- lonm; Ilt \"i('\ol'ill, ~Iill'k ('niral'l'Olls c!ny lonm ;'nt \Yintl'l' . 
HO\'('ll, a filii' sHnd,'- 10al11; ilHd I1t Ol'llllgl' oron', 11 dUl'k CHielll'l'OUS 

10H111. Thl' ll11'llH 111l11ll:tl pl'l'('ipitntio1l I'nngl's from 1n.1 ill('ht's nt 
Willtl'l' IIH\'I'II to -lii.S ill<'lt(,R Ht Angll'(Oll. 



'1, 

T.\/l1.117. ..Ierl' !/il'ld, Il',~l 1('('il/hl, u'l'1(11tl pi'!' I,O()r; w'l'd~, oil cOII/I'IlII!! .~l'f'd8, //)(1i/l(' !Ifill/flU U.r oil, alld rruc/l'-Jlrvlrill cOlllenl oj meal (~r 
.j v/lfidies (11'Oll'lI II/ i .~I(/ti()I1.~ ill .~1I1111t(,1'1I 'I'I'~(/8 

ojJ "Huh'HI (kt...~i,. Jludilll' lJulII\lI'r "r"iI , ('(wh' Jlro('hl in 111""11,'\('r~ yh'I,1 'rf'Ft \\{'ig:ht \\"'I~hl Iwr .1.IKKI hI'('rlS I \\,ijsl;os Il('rtl'uf mob1lln'} 

u . OJ:;;tutlon ,HId cmf' ,E .S 
tI. 

.S .:" .~ .= ~: ::: 
~('Ilr s ::: 

c 1: " .; c " ~ g " :. ~ 15 ~ ;;,.. , ~ '"..'" .~ :;:J" k ~ ;::. ~ 2 ~ 2 ~ '" - ~~ - i'E ~. I :3 I ~ ~ 
2 ! . ., 

I'd. /'el. 

1!121) 11.0 1 7.S I.f ,1:!.2,fiLI 50.7 fiLIi [,UO !f,"\ 3.U 6.:1" ti,;~'t3:{7 :ili_"',:m.2 :u;.; J'l5t lSI· JilIj Iii:!' 

!!lao u. ~ I:! S, a 'j, Ii'S. 2 ; ['t:t!i : . {,U.}\ 6U. n :t:J: ft. '; I a:t a ' :fh. 1 :ifi n IfiH J5H 


~"'tltl ;\'UfJU;'Jf 'fl'S'.; Jill. i /III. /III. 1111. I Lb. '!.IJ. 1.1,. J./J. (1/11.' (J/II, (;/11, 0111.; /'et. /'r/, , Pel. /'c/. . i Pd. i Pel.. 

WI 

11131 t7.U .:'17.5 I 17.1 2~.:{ \ f,:t·I' ; ;.:tl li'2.2 ·1-·1 75 :\5.7 : ;ii,4 ~{h [) )Io)fi 176 liS 

1\):I~ 11.(1\' !I.(·; HI.·1 II:! I [,·1.1' 51.1 SUI I m./; :I Ii ;I. I n.1i :lfi.2 :11.·1. :In.:l an.. '1 j 177 ":j
1.0 In, 105 


l\Iall n (), 0, 0, . l :1:\ :1. 2 .1. 5 :la r. !l2 [, , :l!.:l :1:1,.1 Ir.ti 17:$ 11)5 lW t:"'
lSI' 1.1 1.:1 ,I1{I:11 H.7 f 15.7 t I·~.. I 1 U.V t ~:t!i i :':l:, ~ [.:·to I fl1,(1 :i.fi :t·1 fl. I a:t·1 aa [) \ :J5.H at).:.! i 1,"):! ;I 
:-: 

.\\'t'I'UgV !l.r.!IIl.1i I:'\.1 ; r,2.~ !r.2.·1 ; r,Ui a. :1. r. 5." :II. I ,:lI.H' :JII.II . :jf. (I 1711 1M Hili 'JL 
I t'!l 

Ill"'\ 111(,. '1'l'x.· t>1lor, ~,I\. 7 I :1;,·1J!I:{f; l:~! 5 1 I! :I. :1 r. Ii a:t 2 : Wi 0 0lSI J~2 ;:17. (j :10.11wall 11.7 I 1:1. \I I I :1.:1 I5.11 II II . at II i :1 •. ;' , a.~. I 41. ;1lfif; 1111 all." ;I IlI:\7 S,1: ~!.s \ :1-1. 'I.~ ~ ~: :~~J.I~ .• r :{!.~ t :~:~·:t 
li"~ ! 17:1 ·W.I 41.6mas Il.u.I_:IJ '. 3.1 .1.8 -I. Ii ... ,1 1.1",.,;.j.j I .I.d .1(,._ iii" Z .,I" 

1-",- ·10.0 0 -1A\'i'l'tI~~l 17.31 I!. :12 I ·I.~ .'i.Il! :13.11 1:':1.1 ab.' aO.n lOS I .,
t"'

C,,)Ji\~I~ ~in.t.jonl 
T,'\,; Y.1Il:1, •. ,1 Il.S \1,('\ ! 1 I;t,' 5,2 1i"j/a5.,1 IS2' :H,r.!:I:l.n lfJ1s,1\aI.31 

lIIilh 7:1 11.:\ x'511.2 :1.11 ·1.1 5.,1 11:2. ;lfl.\lI.:JII'1J lSI' •..102i ISI!:l1U,\a:1.11 :I~.I ..:~:.~ t'lI 
t>1 

A\"prug\' I 7.1 !I. 2 \ Ill. I \ I .1 a.s 5.:1 11.·1' :10 Ii :In. II 1".11 IMI 18.2 i. IS21 :11.2. I :l:l./l :11.4 1:12.8 0 ;,j 
.' ~ i j • . I t I

Angh·louf'I'!lX'.: 0 >:~ 
Hlall 11.,1 K4 I 11.Ii i I :u. 5.1 Ii. 2 1:15.h 1 PiS IOU 1 I7S I a:l.s i ! ·In.n ar..4 
IVa. •• 7 11.7' fl.,,! : ,:UI 5.1l 11.:11:111.21 IS!! ISO: rS21:t1./1I l:l,;,(13/i.2 t:l -:>"" 
l\I:IS '.r. •. Ii K-I! S.I • 1:1.-1 :1.. ·I.S 5.(1 afdIar..b ISU ISf,} ISlll l77.a:1.211lr..U.:tn.5 a(l,O '~ 

~ 
X" 'l~ ~ b.1l .11.0.'\ :1:'j~7 kG.r. IS!I il~r.:I;;I;r·17!1rI2-}).r~r.~;;'I.;li:; :15.7.\ \·.','ugl' :I.r. 

Vi<'turin, 'l'lIX.: Jw:m (I k fl. h: as. i I I ISlI '1 '. . as..(
lu:rf" li.a :1.1 ,1.5 b,' :H.Il: ali II :IS.I IMllia. 176 :15.2 t as• 4 j:17.fl '.!"\"'·rn~,'. S.II.I.:I ··.·t •._ ... a~~ HI a~:oj :jH.4 !,S.III.~·.'I-·i;o.,I.~ib~~5~1:=J~~:41:;;~ .~ 
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SOUTHWESTERN REGION 

Ylu'ietnl l'xperiml'nts with flirx unc\('l' irrigation 'wpre condu('tNI fOI' 
sevel"ill Y(,llrs in tll(' SOllthw('stel'n r('giOll, Cillifornil' illld Arizolll1.. 
Till' ('xpt'I'inwntal .fhlX WllS sown in NoYl'mbel' llnd WIlS irrigntcd fOllr 
to six timc's, the lotltl qllllntity of wllter nppJi('d being 20 to 80 incll('s. 
Punjab and Abys"inian YI'llow Wt'l't' ine\uc\l'd in the e:qwriuwnls, in 
addition to till' fOllr \'IlI'i('ti('s grown itt nOl'tlll'1'I1 stH tions. A test fOL' 
Oll(' senson wus conducted at SI111 Jucinto, 1\(~Ill' :\lexico City, 11t'xico. 

Exp<'rimrutul datil ('on'ring thr lO-Yl'ilr p('riod (1929-:38) nrc re
c:)l'drd in table 8, und thr climatic datu un' shown in table 15. 

Ji~l Crtlt,1'Q is lo('nt('(l in tIl(' Imperial YI1,11r)" of sOllt\rr1'll Cnlifornia. 
The nltitllde 1S son\{' 50 fc'rt, below s('t\' level. The soil is 11 silty day 
loam of thr Colol"ildo Hin~l' deposit. The ",iutl'l' dimate is mild, 
dear, Hnd dry-an ideal dimn.te for fln.., whero waLer is sllppli('(l by 
irriglltioll. The n.\·(\l'lIge nnnlln.l pl'ecipitn.tion is less Lllltll 3 inches. 
Therl' is a high pcrcenlttge of cletu' dt1YS, and humidity is low. Al
though Itigh winds often occur, Punjab flax dOt's not simI tt'l' ns it hns 
firm indrhiscent bolls. 

~lt'sH. is locnted in thc' Sail !{inl: Ynlh'Y of Arizona, and Sacaton is 
in tlH' Oiln Hivl'1' Yalky. SOHle 40 mill'S south of ~lt'sa. At ~lestt, the 
ele\'ation is 1,245 f('Pl, thr IlVemge llIlllUal pl't'cipi tation 8. i inches, and 
tile soil is Lll\'('('JI siH loam. The soil at Sneu.ton is composNI of fine 
sllnd and silt of n.llllvial drposit. Cli11111tic conditions al'e similal' to 
thost' ilt ~lesn. TIl(' flax wns grown und('1' il'rigntion nt. both stations. 

Dn,ta Oil thl't'(, \'arieties of flux grown in 193:3-34 at Snn Jncinto, 
nell!' )lrxico City, are I'('POl't ret in table 8. Although Snll Jncinto is 
SOlll(, 700 mill,s south of Sail Antonio, Tex., its highl'r altitude (8,000 
feet) gi\'cS it Il \,'illter climate somewhat similar to that of southel'll 
Texas. The Illrnn allnunl prl'cipitntion is about 29 iuchrs, most of 
which O(,Clll'S during the 5 months ~1ny to Septmlbcr. The mean 
temperillUl'(, for ,Jnuunl'}' is nbout 54° F., nnd for ~li1Y (the wannest 
month) it is about 68° F. Flux is sown in October and ripens in 
March 01' .April. 



't'AIJI.g R.- Acrl' yidd, /c8L weil/hl, weiuht 1)('r J ,000 ~ced8, oit eorlll'nl of 8ud, lodiue -ntl/(Ioer of oil, and crude·prolez'n amieni of meal of 6 
vllrielic8 of flax grown at 3 .'lation.~ In California, Arizona, and Mexico 

~, 

o Acre yield 'fe.st wctght Weight per 1,000 seeds-. 
~ HlntlUnallll crOll YCl\r ---,-~ I I 1 1 AbYS'~ -'--1-Ii-Ii-'- I IAb)'5'j I I J I IAbys.L Lluotn ~f~I,; ITIlson I' Rio Punjab sinian I,lnola ~f,~.; Jljson Rio Punjab sinIan Linotn !;rg; D1san TUo ]'llnJab slnmn 
~ I ~ Yellow C Yellow 0 Yellow

1---"-----------' ----.------------ 
:.~ ~:I Centro, Calif. (Irri· 

gatr.<I): BII. BII. TJ/(. Bu. 131t. I 131(. Lb. I Lb. Lb. I M. Lb. Lb. Gm. 

ry 

Om. am. Gtll. Gm. Om. 
1029...... "......... 16.914.5 W.tl 18. Ii 26.8 20.9 5.1.3 SU) 62.0 60.8 3.6 4.1 5.4 6.5 ................ 

1931.. ___ "........... 22.6 20.5 18.5 18.2 .,,_ .••_..... 5:1.0 5.1.5 62.3 60.2 3.7 4.3 4.4 6.4 ................ 
 ~ 1~
1932-. ....... _"'" 128.0 1~6.1 121.0 27.5 ~0.5 :l6••~ 53.6 (.2.9 51.4 50.6 _'_"'" ..... _. 3.9 4.6 5.7 0.1 6.0 4.0 
 .'1933... __ ..•_. __ .... 2[,,2 26.1 30.4 21.1 32.:1 23.0 53.1 [,a.8 1i2.R - (,{).6 51. Ii 1i1.9 3.8 4.5 5.9 5.4 5.8 3.8 

10a·1. .. _.. ..... _ 125.0 33.1 27.8 33.a 3:1.8 38.7 M.4 63.9j 52..5 53.8 53.6 3.6 4.2 5.7 5.2 Ii. 8 4.2 

1935...... 27.2 2:1.8 27.7 20. Ii :13.1 27.6 "'''-'' ....... - ..•. -...1.-.. -... 4.3 4.8 6.0 6.9 6.5 4.5
o' .. _ .... , ~ 
J036....... __ ........ 28.7 31.7 40.0 32.5 48.8 33.7 .... __ •• __•• _ __ ................... _ ........._...... ........ 5.2 5.1) 6.2 4.1 :/;
t!l 
J!/37 ......... _... _.. 19.4 18.-1 20.2 21.0 32.S 29.3 .........,_ •• _., 5:1.5 ...... __ 54.5 M.O 4.2 4.7 6.0 0.4 0.1 4.3 ,
1:1.1038................. 31.2 31.4 27.4. 34.1 51.8 45.4 fj(1.O 56.0 M.5 M.O 55.5 55.0 4.0 4.0 6.1 6.0 6.7 4.7 
 :. :=9'.Awragc_.... .... ~?_,.._25.J I 2!i.1i _.:".21 37.t~l_ 3I.~ . 63.8 63.9 =-52.01_ 51.4 5~1!.. b:l.6 3.0 _ 4.5 5.6 6.0 6.21. 4.2 Z 

Q 

Mesa, .~riz. (irrigated):' r j


10:11 .......... ""'_ 10.9 .10.2 15.6 13.1 ..... , ..... ___ 62.5 02.4 51.8 50.5 ........ ........ 3.8 4.5 5.S 6.8 0.1 ......... 6 


JO:l2•••••••••• __ .. 10.11 15.4 12.() 1.~.2 • ___ •.. _....... 51.7 51.9 .'JO.S W.O ....... _ ........ 3.8 4.3 5.2 0.0 0.1 
~
s ,~1113:1.. ........ _.... '27.:1 J 24.5 25.7 25 •. 1,..... __ ........ 47.6 48.2 48.0 45.6 .. ____ ..... _.... 3.8 4.5 5.6 0.4 O.a rnZ 


lII3·L........ ____ . 5.0 8.5 5.7 ·1.·111;'; ........ 40.0 46.2 47.tf 4ti.O 51,0 ....... 3.3 3.7 4.6 4.0 b.8 ....... . 
 t!'!!IU35......... ".".. ••.•••• ........ ....... ........ 311.\1 28.8 """" __ ........... _ ''0'_''_ 51.1 49.0 ........ ........ ..... .. ••••.••. 0.0 4.1 
 t!l ~!
1030_ ....... _....... 13.8 ........ H.2 15.0 ~~l.i 18.2 ..... .,_ .• __ ................................. 3.S ........ 5.0 5.6 6.0 4.0 
 Q
19:17....... _................................. _ .... _.. _ 2'1.4 24.2 ....................... _ " ......... " ............... " __ ,.,, ........ ........ 6.5 4.0 o '.j

W38... ............. ........ ........ 26.2 14.2 23.3 8.4 ............ _.. 47.0 47.0 52.0 49.2 ,_...... ........ 5.4 5.6 6.0 3.9 :~
~ 

Average........... = 16.:. 16.2 = 16.6. 1:-~j_ 25.2 19.0 00.2 40.7 40.0 I 47.81 51.41::- .I\I.~ 3.7 4.2 5.3 5.8 6.1 4.0 t"1 

San Jacinto, l\[exlco: I J I j 
.;1 

19: ...................--.-- 10.0 18.0 23.0 ................ "'-' .............:- --" •• T .. · .... I........ ....... 4.3 5.0, 6.31'...... '1'..... .. J

'::1 
"'~ Sell footnotes at end of table. 
~ 
:j 
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-------------------- --- -------------- ------- ------- ------------- ----------

TABT,E:S.-Acre yield, tcst 1veight, weight per 1,000 seeds, oil content of seed, ·iodine number of oil, and crude-protein contOt of meal of 6 w
variet-ics of flax grown at B siations in California, Arizona, and Mexico-Continued ~ 

011 content (basis. 8 percent moisture) Iodine number of oll (WUs) Crude protein In meal' t?1--_.--------_. a "" 
Station nne! crop yenr Abys· Abys- Abys- SI I I I I I 

Linotn ~rgg' Illson Rio PunJnb sinian Llnota !:~~lg' Bison Hio PunJah siniHn Linota ~rgg: Bison Rio Punjab sinian !7. .....Yellow Yfllow Ycllow a
;.

m Centro. CalJf. (irr!· t" 
1:11t"d); Pet. Pel. Pet. Pet. Pel. Pet. Pet. Pet. Pd. Pet. Pel. I Pel.. 

ID29............ ..• 34.·1 30.7 :10.4 38.8 103 194 182 17n .•.•.•• ........ .. ............. a
1U:I1 ....... "........ :IS. 0 :Ill. I :16.4 :lU.3 ••.•. .. 180 1112 183 185. ....... •. .... .•. . .............. 

1932................. :15.2 :16.4 37.8 38.1 a9.6 :10.4 191 191 181 175 1~4 197 .................... '" ~. 

1033.. ........... 3·1. 1 :16.1 I 37.3/' :Ii. I 40.:1 30. Ii 192 194 181 181 186 106 •. ...... . '" ............. . t?1 

193·1..... ..... ..... :14 2 36.3 :lR.I 38.4 37.6 a5.a 19:1 JOG 18'1 176 178 192 :15.2 34.2 41.2 :13.0 ............... 

19:15.......... ... 36.3 35.9) 38.2 41.0 39.1 :10.2 198 Wi 186 1$6 190 197 3i.2 36.4 :i7.1 38.7 ._........... . 
 ~ 
]O~!i...... ....... ... ... • 37. ~ j a7. I ~O. 5 ~7. 0 ...... 'I liO 1~9 185 l!I2/"...... .. _ ~? 6 3U.5 3? ~ 33.6 Z 
1037............ _. 37.1 38.2 ·10.3 42.0 .19.1 .18.·1 19U !fiu 101 IS6 188 197 30.9 31.S 33.3 30.4 33 I 21.1


1 0010:18...... -. ....... 34.7 I :W.4. as. 0 I 3i.3 38 4 37.2 194, lUI 186 169 188 197 38.2 38. S 42.0 39.0 38.1 nli ... 
... 
~Average.......... _ 3.~.11 :Jo:!d 37'2,1 38.8 30.-1' 3S.0 10:l! 194. Isa li8 186 195/ 3.U 35.3 38.~ 35.5 35.8 :~U 


"Ic-n. Ari •. (irrigatccl):' I . ~ 1931..... ...... 35.5 37.0 :19.2 ·IO.S 42.3.. 189 ]{IO 193,' 176 182 ............... _.... ..... .. .............. 

10:J2.. 35.9 37.3 :17.4 38.1 :l~.2 100 192 184 liS 182 ".. .. ......... ..... ..... •............ rp

lOa:J. :14.5 3i.:1 as. P I a8. i 30. u .... 195 104 188 180 1&7 ....... .. ..... ... .... . ... .••.. ........... 

1Il3·1 :15.3 30.9 a8.4 38.1 41.1..... 196 HJ4 1911 185 1811 .... .,.. ........ 32.4 35.0 ....... _............ . 

1Oa5 • .._... ... ;...... :\9.2 38.5..... ...... . ........ _.. 183 106 .................. _................... .. 
 ~ 1030 . 3·1. 6 .•. - :1Il.9 38.1 30.6 :Ii. () 18U... ... li5 17n IS3 101 33.6 _.... 38.8 :H.7 :11.0 33.3 
lOa?... • '" • ....j :10.8 :18.1 ........ ........ ....... ........ ]85 106 ........... _........ _...... :14.2 :1:19 
W3L. .. - ...... ~8.0 1 38.8 40.31 3i.3 ..... ........ ]80 180 18.~ 192.. ••... ..... 3U-4 34.8 :J1.6 32.8 ~ 

oAy~rag~.... ..... 35.21 37.4. 3S.1 !_ 38.81 40.1 I 37.7 _. HH 102 185 - ]79_ 184 194 3:1.6 32.4"-37.7 :l4.8 32.: 33.3 I:j 

;..E'nntv~~i.~t~•. ~I.C~~i~~: .. J__..···1 sO.n 38.5l 40.0/--·· ..·1....... ...... 189 180 170 ................................................1......_. o 
::tI 

I I nt~rpolntrrl yields. 
: GrowlI at SncMon. "\ri7., 1035. 1036. and 1038. 2 
, Crude protein (XX(i.21i) in melli. bnsis of 12 percent moisture nnd 4.5 percellt oil. ~ 

Cl 
::tI 
t?1 
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FLA."\SEED A~'l> LINSEED OIL 35 

SUlnlAUY Of UEGIONAL UESULTS• In onl('\' lo compill'l' tltl' resulls for thl' four YI1ril'Lics fl'om the se\Tcn 
difl'PI'pnt l'l'g-ions, till' dnlll. froUl cnch J'l.'giOllluC sU1I11l11lrized hl lnblo 9, 
Thl.' hig-hest It\'Pt'!lgP yidds WNe Ol)tfliul'd under inign.tion in ~[ontnnit, 
Idnllo, l'tnh, Cfllifol'Jlin, llnd Ariz.oJllL The HfLX WitS fnl1-sown ill the 
two IMler Statl'S, Low yi('lds \\'('1'(' oblail10d in the nortill'1'1l Great 
Plnins. IUl Ill'l'll of limiled- rainfn'!l. III gl'llel'lll, tlll'l'e wus little or 110 

signifiC'llIlt dilf(,l't'IHW in lite yil'ld belwePll till' foul' Yilrietil's tl'sted 
t'x('ppt jn tlw ('Plltrn.lluH.l Enstel'll regions. whpI'£' the (,11rii('I' Ynl'ietics, 
Linotn, and Hl'dwillg, WPI'P 811Pl'I'iol' to Bison I~nd Rio, lind in southern 

: ~ 

".,'l\'Xlts. wll('I'\' Rio n.ppl'tu'l.'d lo !ll' Slll)('l'iol' to til(' othol' \'Itri£'ties, 

• 

'l'hl' tp8L weight P('I' husli('l nnd ,,-('ighL P£'I' 1,000 s(,Nls nYl'l'ilged the 
higlH'st in till' Cunadinn nnd Intel'mountain regions, where t,he cooler 
elimal(' fn"on'd lite full (kn'lopIll0nt of llH' se0d, Drought and re
p('11I('(l high tPllllwrn turps, ",\t('I'('\'l'I' tlH'Y oC(,Ul'I'ed, cHused ])I'elllfLture 
l'ip('nin~ imd shnll\k(,1l Sl'l'd of fL Io\\' I('st weighL. In gt'Il('l'nl, the smnJl
50('([('(1 '''IITie'lil's, Linoln 11II(l l{(,liwing, shmn'd higltcl' Lest, "'rights 
Ihnn did Bison ilnd !{io, 

In oil ('ont('1l1 lInd iodinl' nUlnIH'l' of Ih(' oil, the highest Yn,lue's Wl'rQ 
ohln.inl'tl from Lhl' Intl'rlllounln.in I'('~ion, All1ska nlld Cnnndll, and 
the ;:.\ouLltw('sl('rn I'('ginn, hI t\tps(, n,l'en;:; the' fins WIll', grown und('l' 
ft'lrrt.in'ly ('001 conditions, du(' to hi~h [lilit,uell's ill til(' IIlLcnllountain 
region, Illll'tltel'lt Intilll'll(,s in ('nnnda Itl1\l Alnskn., iwd to ,,"intl'l' crop

"ping ill ('niirorllil\.. F!axs(,l'd gl'own in lt1('sn r('gillns conLnined from 
~ to 3 ]WI'Cl'llt mon' oil, a.nel tJU' iOllinl' numbpl' ol tit£' 011 ,,-ns SOI1H' 10 
points higlH'1' than in S('('(l]II'O(\I1('('(\ ill titt' Gr('nL Plains alld XOl'thel'll 
Pl'ilil'i(' l'l'glOlls, Tit\' oill'ontcnti unci iodin(' nU\lll:el 01 flnxsc('d grown 
in southl'I'n 'I'{'X/l5 "'PI'l' infpriol' to thnt !!rowtl in Cnlifo1'l1ill for l'ensons 
not ('lttirl'ly ('IPII,I', ' 

TIll' oil (:olltl'nl-'nf Llt(' Inrgl'-sel'llrd Yill'it'lips, Bison nnd Hio, ",ns 2 
01' a lH'I'('Pllt mOI'\' than Lltnl of lhl' smnll-s,'('(lc'lt YiLl'irti('s, Lillotn. fmd 
J{('(lwing. ",lwl'ens Llw iodinp numhel' of thl' oil WitS SOI11(' 10 points 
lowl'I', :-::'illl'e LlH'Re I'l'hlti\~e diffl'I'I'nC'('s pI'('nli\ed in all I'rgions :tnd ilL 
most IOl'Hlitil's, it may 1)(' n5S1I1l1l'd thn.t the oil (,OllC(,llt of fln,xscC'cl and 
lhl' ioelilll' 1l1lmb('1' of oil lIn' ddlnite' \'nl'ie(:1\ C'hnrftctel'isLirs, ~Jorc
(Wt'I" tltl'S\' ,-n.ri('t:t\ ('\tlll'llC'tf'ri5Iies "-('I'(' J'('In.Lin,1\' ('onstnn\;, How
l'nl', bOlh o'il ('onkltl l\.IHt iodilW lllunhl'l' of tll(~ oil ""('1'(' 1ll0dif1t'd 
gt'(·i!.th- by w('nl\t('I' (,Ottditions. ('5I)('einll~r 1t'l11pl'mtlll'(' nnclrnoistu!'C', 
dUl'ing th\' gl'owing S('115011, In the' Xorth('1'!l l'mil'ie l'Pgioll (Utblc 9), 
[Of' ('Xfllllpl(" tIl(' n.nrng<, oil content of Linoln tlll(l Rio "'ns 33,2 nnd 
:~i'A Pl'I'('('liL, respeNin'l~-, n sigllifiennt \'11I'i(,tnl (Ufl'C'!,(ll1ee of 4,2 ])e1'
('('Ilt. whC'!'(,l1s \,hc' ('XU'Pl1lP rnngp in oil eonLC'nt, duC' to s{,ll.sonnlllnd soil 
conditions. t'x('('('(\('(\ 1:) Pl'I'('('111; il1 (,Heh Ya!'iety, Li!n'wis(' the iodine 
numb(l!' of Linotn difl'l'I'('cl f!'om Hio by \) poi nts, on tliC' iI, n~l'ng(', WlWl'('ilS 

tlH' ('xln'nw rnngl' ohs('I'\'('(] in this region ,,'nS 48 points for Linotn find 
45 points fol' Rio, 

http:Intl'rlllounln.in
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:l'1'A1I[,£ 9.-Al)P,rage Ilcre yield, lest wel'ght, ~veight per j ,000 seeds, oil content of seed, iodine number of oil, and c;ude-prolein content of meal 
of 4 lIarieli1.!8 oj flax grown i?~ 7 spedfied rcgioll.8 

l 
jc.:I 

0') .j 
J 

\rre ,·j(·I<1 'I'('<l \\·(·j"hl t W('I':I~L -I)";~ ::~::'I- -;)i/ ~:~--rlO';;I;:::;:-~~-:;·I'~:d~l~roteln In meol l '.:1 , ." . n In,. !(hllsIS.8IJ('r~~nLm()JsturCJ, (WIJs) . ..; .,.~
to:1H('glon 1 

II,ill' . H('d· HI· i Hi" Ill· lUo f 1An·l Hed·l Ill· . ltio I Un· I Red-. Ill· Rio Lin· I !tNI· f Ill· ; lUo £.ill- 'f H~d· ill. Itlo d 
,-''',- . -';'- i-I' .-. --:-. . - -; . -.-;-..--~- ·--/---;--'1---1-

.~ 

f (Jll\ 'Will!, ${)II 1 son oln : wing I SOn , I 0111 • wing son filII wing s~n. 1 otl1 / wlIlg! SOli m ..... .: 'T-- . -I--:---;-~-; -. -..-,--~~~- ~--~--t -- f-~l~·-~~-- 0 
;.-

.~ 
Alllskt\lIlHI ('MUltl,,; 11/1. i /Ill, nil. U/(. J)J. Lb., Gill. 0".. Om. l' Om. t Pel. - Pd. '. Pel. : Pet. 1 I ' j Pd. i Pel. j I'cl. Pet. t·~t"':-\II)11b"r of Idnls ':18 1·11 !m :J(I :),~ :!Il I :18 .j] ao. ao I as i·J! ':10 • 30 ' 38 \ 41, :19 \:10 tn, 22 122 Hi . ,.~

JlI~lll'st , 21Ui i al.a ;11.·!' ~7.4 ":1 M.II r lj,·l 5.U n.\~ 1 9.0 40.0 l'IL2 ; 41.6 '4:1.0 200· 206, 2(10. J9fi \.11.7; ·j:I,4 : 44,(\ 42.2 t:I:I/'ow"sl.. I 3.0: :1.2. :I.!I· 2 n: 51.0. W.O 41 •.16.0, VI !l.tl 4.8; 5,b :IU) J a:!.G: :15.;1 :17.0 178 I' .ISO, 11111 j169, :19.0 I' :It,.I l :12.7 au jdAwmgr. iH.S 11i.·j:JoI·j't·l.n 5UI,lil.O ;'2.0 52.4, ·1.1 ·1.0 U.O' (,I 35A,311.tltaR.2 ;m.o 19~11\l2' 184 IS·II:17.tl.;1ll.6.1·1O.4 37.7 .j
Pal·lllc :\o)'th,,·.'st I ) f 'I i I I i E= "~ 

tlluI1I1tl'rIllOlllJlnin: I : I I I I I i I I I l' I to:1
Numlwroftrinls .. , 52 52 «2 ~ 5t 41 1-to 41 ·10 ~ {)~ 50 F,2 ! [.() 52 DO 52 '50 52' 50 j 62! 00 21 _ 22 2:1 20
11I~lw~L.. I' ·12.1; 45.0 4a.6 ·17.1 m.o, 50.0 55 S 5!i.r., 5.11 5.5 7.2 i S.O :IO.4j.IO,:I 41.0! 42.0 200 I 202. lli<J I IOU /40.0 41.(J IH.r. 40.0 ti 
Low"st • l.!J' 1., 2. a! 2. I 17.8 m.·1 .f~. 11 4n.O I :1.·1 :1. II :I. i I 4.5 aa. [} :1·1.2. :10.0 :jll.:l 180! 180 i Wl. HI5 \ 18. II 211.8 :11. -I :10. tl z 
,\ \'t'r!I!:e ••• I 111.2 : IX.7 20. >\ • 20.·1 5:1.". 53. U . 52.7 52.1 4. I 4.5 5.1l 0.7 3.5.8 ' 37.0 3S.•1 au." 189 I JOO lSI I 181 I 35. II 13,.3 ,aO. I :11J. 0 

(lOO"~llr. Pl"llls: 'I : , I I 
SIJUlbrr uf lriuls ) 52 ·17 5~ 52. ·12 l.1O ! 42 ·12 l 5!1 ,Ii 5!\ 52 $1 1I 47 5:\ 52 52 46 52 51 I J. 1:1 Ii 17 
11 Jg:llrst. l2·1 •. j [22.11: 25.:1 22.:1 5-1.51 f>.I.51 5:!.5 :;:1.0 I ·1.5 '1.8 fU I i.11 a8.0·, as.4 30.r. 41.1! 105. loa 1811 187' 43.1 i 42.S. 44.2 41.8 . "" ' ,
Lowl'SL... ._1 .1! .:11 .:1, .1 :!6.0r41.f1 4:\.11 :!H.O 2.~ 2.7 28 :1.821).° '30.4 20.:! 27.51161\ ltl2 141139 32.0 j H9'/33.7 30.4 
Awm~.·, • \ G.I i 5.6 i fl.S\ B.O 52.0 15~U 151.5 w.ol :1.:1 :!.S 5.0 u.S !l2.7 :14.0 :10.0 aa.5 180 t 181 169 lIi9 38.7 1'~lU.O 40.0 38.31 ~ 

Xorth"rll I'rnirll': I I I' I 1I I I 
>Ii. 

XUUlIl!'roflrillls 1,1[) 41 '·11 '·10 :!5 :37 '37 35 37 41 141 t36 :li 1,41 41 :ltl :17\ 41 41 :11l Ii 21 2: H r ~ ~ ~i11I~lll'st_ .. l2i.r. 2:1.5 1. ~I.l.(l ~t;.5 51i.1I j 55.S 15-to 15-1.0 .J." '1,1/1' Ii a I 7.11 38.81 n:l :j8.0 400 IIU:l! 1112 186 181\.42.:1\42.1 42.11 41 0 
Luw..~t. ..1 .211.1 1 .il! .1 :1O.2,.trJ.3j:l7,a :12.0 2.1 2.11 2.8.3.2255.26.828.126.8 145) H7 t:!41HII~:J.(\ :15,3 :H.7 :15.5 

A\'(lruge.. ~ t3.{J i 12.t1 r 1~~ 41 IS. 1 53.41 5:\.5 t 52.~~ j fiL4 a.7 4.0 o.;J i 6.5 a:1.2 ¥ ~4.:$ 3H.O a7.4 180 IU'! f ,,,, I 'hi 0
I Iml I"~~" i ~ vv i If. 40.7 38.S 

to:1('('lIlml IInti En~I!'rIl: I I I I I I! f j : I ' ~:. '\ ~:. 5 
XliII/her of triuls -' :It; ;l\J i ;J7 211 :11 :12 1;\0 24 i as I 40 13U :1I as \ ·10 I 40' 3ll 31 i5 10 

IlIAlwsl.. .1 18.:1 j 20.1)\17.:1 1,111.0 5Ii.1l 1if>·S IM.O ,5-1.0 I ·1. Ii ,'5.! G..Il S.I 37.6: :IS. 8 f.' W:I IIS:I 
 18u 40.1 t 40.S 41.0 :19.1 .~ 
JJOWl\sl _ .. _.. ~' .7 I~l i .0 I .0 :l2.7 1ai~2 a~.4 :il.·' 2.1 2.8 a.5, ~.6 !H.2 i :.w.fi 1 165 15(1 152 :1:1.81 30.:1 37.1 a!!. 2 
Al'l'mgc -... '111.(llll·~ I 0.8 I n.' Ii!.\), 5,!.2! W.8I-lU.II 3.7 4.1 5.3\ 0.1 a:u I :14.7 I :15.9136.9 • IHI 182 1(\8 170 !l7.4 38.6 :19.6 37.3 0 

"IiSont.h 'I','xn.-; 1 J j' 
17 19Xllmb(·roflrinls. I\l 110 ! IS . 111 5 :1 5 5 18 S 17 l!l IS S I is 81 17 III 

12 
11 13 ;..nt~I1l'SL. • •• __ \2:1.4 \, lli.7 '. 25.0133.5 1>1.1! 51.1 I[.:J.G .J:l.Ii 4.J.1·1,-I 0.0. 7.5 311.2/ :16.01 :18.0 :l1I.1l uo 189 182 lS3 40.1 1441.8 41.5 41.6 

],oWeSI " 0 1) 1 0 1I 51.1 51). 7 W.8 51).1) :I. I a.2 4. a 4.•5 :U.6':l2 r.\ H.2 (j6 17a 155 15(1 31.0 :la, II !l4.t 32.0 0"."'1 3:1.41 ::0A\'(!rn~r, ••. - , HI. 51' 10 0 I' 0.7 I 13.2 i';l. 1 f>~. 8 ! 52.4 51. 5 :1.7 :1. i I f,. 0 [>'\) I:It 4 :11.7 :16. i 37.4 83 182 li3 173 35.5 :17.2 38.4 :li.2 .... 
'.;t,ROllthwrSl"r/I: " I 0 

Xu!n~).('r of IrlnlL !·I ~ !:I ! 16 '.1Ii ,0 l!~ !2 r. 11 13. 1~ lq I l~ . !~ )3 III 16 13 13 lU 16 5 5 \ i d 
10.3 42.0 98 197 19a 180 38.2 38.8 42.0 39.0 

Lo.,~e"~,'." -.. "n.b I}'r I.""! I,,4.:! ~~.~:! :~:.:; t··!1 4".6 :!..I .1.. 4·t ~.h :1~.1 ?~.Il' 30.4 f :17. I 86 189 liS !fig ;10.9 31. 8 3!1.3 3.1.0 E3I!I!;~'~ .sL. .. -,.. 'j31. ~ . ,I.I.! I 4~. ~ \ .H. I a~.1l I ~~.!! ,,!..1 ~!. 0 :1. :! ~. ~ I fJ.! h. I! I iI" 1 :!~. 0 I I8 

A1Crugf ...... _••1.8 .1..1 .•101 .1.. U •• _ .l••••11.3 41UI 3.8 4.4 5.0 (1.0 ,1.•. 1 .\ •• 0 :17.0 38.9 92 103 184 178 35.0 34.7 38.3 35.3 d 
Rumlllnry of all trillIs: I . ::0 

NUlllht of tri"l~ ... 251 2H 255 12!l7 100 2(l1 2/)5 18. 240 2·/0 257 234 2·10 240 ~ 57 234 248 239 256 2:~~ 105 103 117 116 to:1 
l1igllcst.·_ ........142.1 4fl .O!4:l./i14,.1 511.0 5.1.5 11.2 .'i. II 0.11 4(l.O 41.21 43.0 20ti 200 200 43.1 43.4 44.6 42.251\.2 51i.8 7.2 U.tl 199 

J,o\\'esl , .... "I 0 II 0 0 :12. i :\i,2 32." 31.·1 2.1 2. Ii 2.S !l.2 24.2 2(1. R !i.7 20.8 145 H7 ]:!4 1:19 28.91 20•8 31.4 30.4
.) , ." • 0' .• • 1:.) r.' t:I, 0" t; r: " 'l ...1: r:A".rtl£~, .. _ , .• 1,1.• 1.1._ J3..1 1,1••, " •• 0 .1.l.t .1•• 0 ul.. 3.8 4.. 5... Ii. a ,H•• ,1",4 nil :l7.9 185 j 185 li5 175 :17.3 38.3 39.8 37.:! 

I , 
--~----- _.. ,_._- - '~-'-~"""'-'. '~.~'''-'----''----- ..--~ ... - .......... "._._-* 
 ."... 

1 Ctutl~_ pn)t • .'lu (~X(;.'!5) il1 l1wal. basts of 12 porCl~nt lnoisture 1111(1 4.a JH~rc~nl, nll. 

• ~ 
'1... 
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37 ·"FLAXSEED ANDLL.~SEED OIL 

The wide tange observed in the crude-proteiu content of the meal 
under differeDt climatic conditions is not easy to explain. Under 
gencmlly cool humid conditions, as at Nappau, Noya Scotia (table 2), 
lligh acre yidds wem obtained, the seed was of high oil content, and 
lhe iodine number of the oils was high, whereas the protein content 
was low. The same was true at Aberdeen, Idltho, and at Corvallis, 
Oreg., in 1936 and 1937 (tl1bIc 3). 011 the other 11all(1, a J'elatively 
higll crude-protein content of the men} Wl1S associated with high acre 
yiQlds, high oil content, and high iodiDe number ill flax grown under 
irrigntion at Bozeman, MOIIL., nlld Logan, Utah (table 3). In 
general, menl of low crude-protein content was obtained hom flaxseed 
grown Itt EI Ocni;ro, Calif., and nt .Mesa, Ariz. (tll.ble 8). 

CLl~lATIC :FACTORS 

The ('limn,Lie facLol's .. thnt W('I'e titbulated because they appeared to . 
be most dosply nssociated with the :ri(>ld find intrinsic Yfi.luc of 1lll.xseed 
we\'(\ the nnnunl, erop yC'ar, SlIIl(', nnd .Tuly preeipitntion; the mean 

36" 

o· ~ •.. ' .... ...... 
" .......... 


.. ' 

20" 

FWPIlE 5.--.\nllUIlI p('ecipillltion lind Ult>11Il .July temperatures of the principal 
arl'1l of 11llxsct'ci p!'\ldu~tiQn in the Fnill'(\ State:". [Map /,pclrnwlI, with some 
modificatiOll, [r'O/11 Yt>/U'book of Agriculllll't', ln41, Climate :tlld i\!all,) 
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tmd average ma~imum July temperature; and the IIJuly excess tem
perature," that is, tho total sum in degrees of daily maximum tem
peratures above 90° Ii'. (Seo tables 10 to 15.) In the northern f1ax
producing region July is often the most critical month in flax pro
duction, as it usually co\~ers Lho period from flowering to matmity, 
which is the cri ticill period in the growth of the Jinx plant and the 
development of the seed. In southeastern Kansas, June (mean 
temperature 75° F.) rl1tlll'r thlln JUly ma.y bo considered the critical 
period (fig. 5). In T('XIlS, Culifornia, and Arizolln" where flax is fnll
SOW'Il, April is considered thl' critical seed-gTowth p('riod. 

TADLl> 10.-Clilllatic alld vegetal;'!!) period dall' for Alaska anei Canacia 

Precipitation I,July temperatures!'. I II 

',-----,-.--I I' Dn 8cClIJ First 

StoUou aull) Nlr , . , • i I., l t~ of ing Iblool1l 

, f ! ; ! JUIIl' I A ,·cr· .\"cr':1'otni! fir,t Ito • to 
; .\11' , C:rop ; June Juh-, lind; ngo . ngo. ,\Xlo p.: bipQIIl rille I ripe
~ ::unl • ~ei\r , : Julr 'menn! IUnXi' cx('('ss' I 


........._____,'__ t I j__,~j_'_r___I__; __ 


---- \'.!, ! I J I 


Fnirbnuks, ,\Inskn: I II!. ; III. ! III. : III. ! III • • ' F' I of'. cp, ' ,Day., 1 Days 

192\)•.• "... 16.00 15.95 1.,,' 3.S2, 5.59, 50· ." 0 Julr H 1 11O! 6S 

N"orlllll!...... 11.,°111,.6 1.a2, 1.8513.1.; GO~ .2, ' , .. ). !" •.••• 


lIIntolluskn, Ainskn:' . . I 


1931 •• ,... , IS.0:1· 10.43 ••2 1. ·12 i 2. 1·1: fS '07 0 ' Juh' IS' 1.20 I '.\ 


NorlllllL HUll, 15.01 : LOG: 1.87 . 2.9~, .'is O' '. J •. : .•. . ... ,.......
'0", •};UI1IOUIOIl, ,\Ibi.'rtn: 

1030...... ,.., H.M 13.:19 2.:19 3.!.iS! 5.6, 
 .6 . 4 Jul~' 17; IH I (i,;
l~IL - ~ ~ ... "'" . !..I)~I.' _,I~_~ , 20. b·l ~. ~,() ~. ~13 t lt\'!3 i 7:1 (I , .Iuly 11; 112'; .18
1032.... • ...... . H. f,~ _. _7 __4! 4.01 ! 72 0 1.Iub' lU IHi 41
19:13........... . W.'IS' 15.30 3.:12; :1.03 i 6.3.'>; 
 73 :~ t Jill:," 0 133 72
1934........ . IS. (13 21. 52 ; :l. 0·1 ; 2.1l7 1 5. iI : 
 ;2 0 ; Jllly 5! 124 I 02
103.5. .... .... •. . ~~l ~'\l 2'2. 49 4. 09 . J. S3 5. 92 , 75 7 ; ....<10 ...11 12() , 101

19311.......... ' .. 15.7. IS. 80 1.1Il· 1.52 2.(;2' 
 ,!I :I ! July 3 I 122 i iO
193,•••• ,... •..... 16.17 m.ls, .1>'!J 0.20 7.0!1' i·', Q .IUM!.!S, HI' .019a5........ ......... I'.SO IS.23· 4.19 ,2.54 0.73 

...·0 1 ' 1- 11 1- 11 3.09 I 3.25 6. ',!-, ~6 i 0,.' JUII~' 2!1 II.(~ I 6l!


Fallr;,.Al~;'in:·'··'·": •. I'" . ,.. .... · .. 1 Jull S I_U I 06 

193·1................ 18.03 21.52 3.0·' t 2.6, .i.71 

1930~. __ .~"~~ ... ~ .. ~~. 15&77 1 IS. 80 1.10 1.52 ~tli2 
 ~! g;',iiiG''''S'i''iI2!'-'''ii2N"Orl1lll!... ". __ .. ' 17. lJ I Ii. 1I 3.09 3. !.!S 6.37 

Buskntoon, Saskntch".. : ,4 ;.................1,.....\...... . 
i ,I\\:~8~o.._.............. 11.$5 10.12 2.S3 1.1S .1.01 
 SO 14 July S i 123 I 67
1931............. " 1:1..0: l!l.i5 :1.39 1.:1S 4.77 
 7S I JO JUil'].I I 9!l I 45 


77 ; i' July 10 t US I :IS
~ru::::::::::::::::~ g:~ 118:~3 3:.~! J:~g ~:~ i 
 SI i 2·1 July .5 i 82 i ·Il
1!134.................. 12.8:1: 15.63 -I.8U 11.22 G.OS I 
 7~ ! ~ I JtJl~: ]~; 91', ;l.5193.:L.... ~~.~~ ... " .. ~." .• , 19.~2 f J7.0I ..t(}.l) t 2.i~: 7.43; S_ , '. Juh 1_ I 94, 51
11),16........... ,.. .' 11 ••0 ' 13.21 2.80: .351 3.15 ' 
 S6 I 25: Jull' 8! is I 32
1937.. _.... .... '11.4:] 11.2.5! .5.'; 1.27 1.82 84 1 3.' .July 0 IuS. .1(;
was............ .' lS.il' l5.,';o 1.4(\ I I.S.I' 3.3(1 i 
 SO 6 : Jul~' 4 87 I 42
::\"orlllnL... . H. SO . l4. SO 2. 51 . 2. flO i 5. II 

?r"rd~!I, ~[nllitobll: :. ' ': ii j .' July 91 p" 45 


11~1O. ....... .. .... 1'.!l:J 20.92 i 4.38 1. III ' 6.2\) . 70, ~l i II: .lUlIl' 25 ]oo-l 
 061!l:1J ................... IS.S2 H.OS I I.OS : 1.$.'; • 2.\1:\ 69 I S~) i 32 ~ June 20 lOa: ,)$

19;12....... . ... 19••4 W.·1f> 2.4:1,2.35 j 4.7S Gn ~ 
 52 I 27 t Juno 21 8.i ' 40
19:13.......... ... IS. 79 ,IS.87 .9.5; .su 1 I.SI 71 
 S6! .J!) t .Iuue 23 ,ii " 3:119:14 ...... _ " 13.S!: 1'.:1I 3.•2 i 1.llIl , 5.41 iO 

j 

87 I 3.; ,July 1 87 30
.19:~;......... .... 21.59 I 1 .4 So'i i 2, L ..00....1 9:1 i 45
21.47 , 5.41 ! 2.80,8. 21 

1936.... • .. ..... 13. tlfi I 13. (j.; 2.70· • ,s ; :1.4.5 94' 208 i .Iuu~ 2\)! !J.l i 52
1937... :?iO:I· 24.11 '5.48; 6.S9 ,12.37 


82 i 14 '. JUlie 2S '!' l!4: Tl
1II3S .. '" . . Ii.oo 19.59, 2.24 4.2ti O. iiO 81 !I do... Ill: 50
.Normal. !9 .• 5.1 : W.5.1: 3.16 . 2..1l i 5.95 8-1 Junl' 27! OO! 50 


S·, I '1 -I I sn 1 

Ottawfi, Ontario~ : ; i 


1934..... ... 34.13 . ?t.~i , ~.17 : 2.!1! • ?n 70 , . nne' :"'1 I ;:. 1 ;~;193.i....... .. :14.24 . 34. _.j , It. 00 I 3. 2ll .1.28 71 : 
 S! 0 Jul~' 21 l!t! 45
19311.. ... . 3s' 42 3:1.711' 2. 02 'I ·1.27 O. ~'\l 07 , 7!l , S JuO(~ 2S O(i I 
 4.'i1937...... ... 3 •. :13 37.13 i 3.•1'1 , 3.911 , 7.C.:! 70 : 45
51 :I Jull' i. Ilti!193$............. .. :~.{jO - '16 '~1 ' ., ·13 ' 5 '><1 ' 7." . G9 . 
 so : 0: June 20 I 92 I 45
N"ormn!... ... al.3·1 . 3.1:34 ' 3:45 i 3:iiu : 7: 14 80 ' J une ~~l - 96: 43
Sappau, N"0\'8 "cotin: . I,. 69 


1934... ..... ........ :18.2;) ·16.01i 2,,;1. 1.116 , 4.4. 64 • 
 76 , 0 1.Tuly 1;1 Ill! 55
IIl35 .................. ~4.IlU 42.59: 3.i;(1 2.!16 G.·Ill! Ii.>, 
 ::9 _ 0 July 12 !Ii ' ·12 

:~~~::::::::.:::::::: ~U~ ~ jUa i g~ , l:~ ! ~j:l' ..I i 0 i July 20 110, 


'S . 0 .July 12 02 ,
193$............... " ·12. Ii 45.3S. a.32 .j. C,7 S.!)<J' 
 73 0 . Jull' 10 82 i

:;.;orl1l:1L........ ...... 36. J5 3ti.l4· 3.04 . 2.0:1 5.97 
 74 July 13 9S • 

llnt~rpOlilwd. }'h\x killl'<i hy [rosi Au!!'. 16, SOU1\' 20 dnyS bdon' ril~. 

http:2.4:1,2.35


FLAXSEED AND ~SEEDOIL 

TABLE ll.-Glilll(ltic (lnd Vf.get(ltive period d(lla for the Pacific Northwest and Inter
mountain regions 

i Precipitntion. IJuly tcmp!!rutures . '! I Dato 01 Sce\!· First 
Station un\! ~'car t 	 I Juno Aver· AV,er. 'rotnl first iug bloomI' 

, An· . ~rop Juue JUI~'I nnd I sgt) age..90° F, bloom to to 
nunl )csr JUI\'lmcsuiIU11X1·'c.,eess ripe ripe

• 1GUI11 

\-c-or-\-~-Il-Is-,-O-re-g-:----i --;:- -;:: --;;: -;::-r;';-:-j 0 F.!--:;- -:;--- DaV8 Dara 
19~'9 ........... _... :14.45 :11.5 1.28 '1' 1.28' 67 80 2 July 2 98 36 

1930... ....... ....... !!'J.6S !!i.2 .94 0 .941 fitl 81 7 Juue 30 93 38 

Hm ................. !l1I.13 2i.2 3.25 '1' 3.25 69 85 30 Jllno18 98 44 

11m.................. :!tI.94 41.0 .24 .61 .85 I tH 76 0 Juno 12 97 36 

1!l3!!. .................. 42.50 39.0 .54 0 .84 67 82 7 June 18 109 41 

1934 .• ,.. • •.••.•. a5.42 32.0 .24 .:!61' 50 I\S ii I June 7 97 39 

!!l3S ................ ~'6.a5 as.t .21 .51 .i2 66 SO 35 June 9 1M 45 
1036 .. .• ....... ••• 3:!. 11 as. {} 1.70..!l0 2. co tl7 80 2 June 11 107 47 
19·J7.. 5S. 011 40.6 3.58,. OS 3.66 6S 81 8'51 Junu 17 100 46 
IO:IS ... "" •. " ........ :l2.(H H. i .OS'I .17 I .2., iO 86 June 10 102 45 
~orllln\.. .••.•... ,.... 40.2i 4(127 I. 15 t • :13\1. 48. 661 81 Junu 16 101 41 

Vnion, Oreg. (sublrri· t 

I,;lIt<l<l): I I19:10.", ... , 1:1.51 13.0\ 1.6S ,0711.i5. 67 S:I 	 13 July I Jl5 52 
I\);H, 9.8.8 11.28 1.50 'I' 1.50 as Sli 41 Jul~' 3 111 .. 
1032. 1l.:!6 t:!.:11 I .57 .?~ .i9 64 82 7 July 10 100 55 
1\13:1. 12.09\11. i2 . 1 •• 10 .~'9 ! I. ill '.. t\ll! 85 31 JIII~' .. 1211 86 
1035. .. "j 8.M 10.52 \ .91 t .5811.52! 1\6 S3 	 27 July 10 98 52 
1036. . 9.80 9.SH: 1.81' .n:.I, 2,'''' 6S! 85 35 July 4 94 47 
103S. 11.7i 12.I!l,I.IG! .an j l.5.i t "S· 8., 32 July 5 00 53 
"orllllli 12. 14 ! 12. H t 1.3.1 I .5.i 11. s.~ ,I 66 I 84 _.........do... 107 56 

PUIlUUlII, Wllsh.: t 	 I 
Was. . .......... .31 1.·131 71 84 	 211 JUIIC 15 115 48
(.I.2$! 16.20 ,1.12 
~ornllll... .. 20. ·11l ~'(l. 49 i 1.2S .·19 1.7i 6S: 82 

Pro,s~r,Wush. (Irrigntrd): I l' f • 
was. ....... .... i.OI I 9.!IS I, il .(XI; I. 74 75\ 93. :~~~~J~~I:I:e,';' ';~~. 40• 

:-<orlllnl" . , .. ,f i.39 i.:191.:16 .li'.53 ]2, III 

;o.(osro\\·, hlllho: 	 I 
lOas . 16.45\19.91 1.27 .31)·1.57 71 85 43 I JUlie III 114 
Normal ....... 21.84121.84 t 1.3S .m. 1.!19 67! 82 ...... ! ....... 

Bozemllll, MOllt. (irri· I !. I 
gnwd): 	 1 - l) 1 fX!: -\ II}
19~ .. , .... • ....... 16,01, 1~. ~3 _~! 1. ·1. , ....V! 66; B2 .. I Jul)' S 114 52 

19.10....... . ....... 1.1.1il\, •• tl I .!)oJ I.!H j' 2.-19" fo61 81 122 51
5 July 6 
1931.. • ........ 14.84! 15.97 1.46 1.46 2.92 ns S3 30 I July 1 112 52 
W32 •••. .......... Ii. 34 , 18.0.1 3.29 1.5-; 4.84 66 SI !I I July 8 12:1 64 
W33.. .... ...... ..... 15.89115..16! 1.13 .-IO! 1.5:1 iO r Sf> 23 I Jun" 30 \JO 45 
193-1.. .............. I IO.M f 10.96 . 2.35 .~~!~. i? 6S 84 21 1Jul~' .. 96 46 

$:\ S Jlllv 12 95 47:[:L:::::::":::::l :g:~g j :t~; ki~ i~; ~:.·O~ ~~ 5i 	 26 I .TulY 9 100 5-1 
1.937................. j li,O\l1 17.21.1 3.90 u u 6i 81 :I 'Jul~' 4 116 116 

1!l3S ................ ~>Q.r.0 119.57 1.1'2 I. 20 :1.02 lit is o I July 12 118 il 


--IJIIIY 6Normal. ,... . 1O.i-I 10.7·1 2.22 1.40 3.62 G6 79 , •. 109 55 
Ab('C(lt,on, Idaho (irri,! ! t 

gated): I I ! I 
92 1103fL ..... ~"._ .. P~~_."'. G.3(i't 7.10 .. 00 0 .00 711 92 I .LUIIC 2.1 120 6i 
91 lOS i30:\ l' Jllne ?2:~~;:~:::::-.:.::; lVJ ll~:~ :~; I:j~ i::lil f,~ I 86 4 112 5746 .lul~' 

~orlllal. '''1 8.S!! \ 8.S!! ••1 .52 1.23 iO, 80 "I JUlie 26 113 66 

LOg~9~rt~~' (irri~lIted): 1 16..12 120.:14 1.19 .!l2 2.11 i2 i· 86 S 1June. 2S 06 53 
19'11..... 11.01110.116 .rr, .2:\ I .!!'.l il.\! 91 102 : .Tulle 14 127 67 
19;11 .. j 1l.'9 I 10.11 .S7 .:11: 1.21 7il ~.UOo 'I 'in 1 ~rn)~ 2:1 1211 71 
19'\5 la.'" \14.92 . M 0 .1." is I " :\S ! JUIl.' 17 1!Iii 60 
1916 ... \18.:31 16.5.'; ••1 • flO , 1.-10: ;0 i PO II 	 iO ; JUliO .. lOS 54 

48 1 .runt' r; , 10i 50~~~I1;nl '.I iUi i:]}JI :i~' 1:~i :i:~;' ~~ i ~~ I 	 '."1 June 12 t lli 59 
;o.rurm~·. n",h (irrigal.,!!): ," ii, I 

1912 __ .,121'" 13p55 2.Ot1 .35 ~ 2.·14 7-t 02 	 so 121 
193.1 .. . ... \' 11.00 11.90 T .:1.0: .35' 

1 

SO 9. I 	210 112 
1911 	 ,. . 1I.3!! S.~1 LIS I.H 2.fl2 78 IlS, 236 1:\8 

IliG 120~;;IIl~1 . I n:ri~ ,}~:~; :ig :g~; l:~~ ~~ gr I. 123 
Fort Durhesne. \' t a h I r 

(irrlitnINi': 'i i 
1!~'11 3. i4 i :!.~ i .Oli .05 .10, iO .~~ II 96 11-1 59 
lQ:J2 : fi,31! 1.:..1), .2,r) 1.3S '. 1.b"3 '\' 71 I"!lJ ·IS 132 61 
llna . :'1 'I. n: "'!S' .!!!!' .39; .4S, .4 051 If>! 115 
1931 '3Ili' 4:I'~: .,~ .'I,l.'W; .·1 93 ' 121 125
~O~lIlql.., U:ig l 6.,SI .37 .50' ,Si il 90 122 


Fori (,ollin~, Colo. 'Irri· , I 

g')f~~~: 15.1i· li.9511.50 : 1.00 ., 50' ,0 85 :10 

1931 9.1'8 I !J.1l3: I.fiO I .10 1:60' i2 87' H 
1932 12.i9! 13.82' 1.11 • 2.1:1 3.24, i2 11 ·Jnne 19 112 39 

lg'l
103.1 IS. C,5 1:1.61 . ().) • ;1 • ,I) 72 Sf> 22 June 211 ! 03 3G 
10a·1 . S. Hi ' 11. 21 1. 25 1. ~3 2.5.'; '; i-l 90, 6S .JTllllllll~ 1.,3 i 90 3'; 

_••)':,?..':!1!U! __ __ :....!..02.'_~~·.5.1 !Gil 319 __ S_·I_'____ 0 O~ •·_,I__ ,_._ 3i 

http:li.9511.50
http:21.84121.84
http:16.45\19.91
http:12.I!l,I.IG
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TABLE 12.-CHmatic and vegetative period data for the Great Plains region 

l'reclp,ltation July temperatures 

Datil ot Seed· First 
Station and )'~~r C June Aver· Aver· Total b?~~l Ir~ bl~mAn· rop June July and 'ago =1.00. F. ripe ril!Onupl year July mean mum oxcess 

-------11----------------_______ 
Havre, Mont.; III. J1\. Ill. 111. Ill. °1\ OF. OF. Dau, Dau. 

1000.............."" 8. S8 9.37 1.64 0.1l1 2.25 72 88 70 Julr 5 78 SI 

1932.................. 15.29 14.111 4.50 1.32 5.82 tm 84 30 Julr 6 79 36 

111:1.1,.. ............... 15.16 13.84 ') 55 .34 2.89 i1 S8 85 Juno IS 84 38


;2 S8 46~~:::::::::::::::::: 1~: r! 1~:~~ ::~ i:f: ~iA 	 till 'j~n0'28' '''s7' ..·..3982 11 
Norma!.. ........." .. 13.311 13.311 2.82 1.76 4.58 	 69 82 JUliO 29 81 35


l<Ioccl\S!n. Mont.: 
1929.. ................ 13.28 9.0.1 1.86 .62 2.48 68 85 3!1 July 12 113 31 
19:10.......... .•••••• 12.18 H.40 • III 1.37 2.28 \19 84 22 JUliO 25 105 43 
tOOL.. ...... ..... .... HI.71 IUlli 1.30. '.!.48 3.78 tiS 81 49 July II 106 50 
19:12 ....... " •••. " ..115.09 15.67 3.63 2.12 5.75 	 ti6 81 II Julr 5 88 31 


~,1933 ... ~..,. __ .. " ......... ~~"'.,~" 15.i9 16.55 2.,·t:i .29 2.;2 69 86 48 JUlie 28 S3 31 

. .193-1.............. . 9.57 9.40 2.70 1.38 4. tlS fl8 S~ 2\l Juno 19 100 43 


10:16.,................ 10.07 IO.O<J 1.74 .35 2.O<J 76 {l2 121 Juno 24 78 28

NorDlnl ............ 14.M 14.IH 2.84 1.68 4.52 66 80 July 1 0:1 37 


Dlcklnsoll. N.lJllk:.~ :1.39
1928.................. 15.30 18.21 :1.52 (i. 91 117 79 7 July 3 94 41 
llY.!'.l.... ••.• .... 17.21 13.4S 2. SII .54 :1.43 70 87 i8 July 5 78 :!Il 
19'JO................. 1:1.79 15.29 4.31 .OS 4.:111 72 89 92 July 7 77 31 
1931................. 111.17 15.32 3,4U 2.80 6.211 69 84 103 July 2 93 4L 
19.12................... 17.24 18.81 5,Hi 1.02 6.18 70 86 r.s June 30 74 31 

11133................. lI.bO 12.51 I.~~I !!.tl3 3.89 72 SS lOS June 24 105 35 

1934................ 7.91 8.91, 3.SS .71i 4.\\3 72 S8 85 July 13 77 39 


• 1935 ............. 15.00 14.70 2. 14 2.0:1 5.07 ia SS 66 Jul.,. 3 80 29 

• Normal' ........... 15.80 15.80 3.37 2.17 5.54 tiS 8:1 __ .".....do.... 85 35

Malldan. N. Dak.; 

19~'Il. ...... .......... 14.22 11.32 • <J<J 1.20 2.19 73 88 91 July 11 86 46 
1930....... ....... 17.38 15.l.l'l I.M 2.40 3.00 74 89 92 July 4 SS 40 
11131 ................. 17.44 17.33 1.65 4.26 5.91 i1 84 82 JUlie ?II 96 51 
19:12................... 15. i6 18.81 :1.3.1 1.90 5.23 il 85 49 JUlie 27 89 44 

1933................ 11.91 12.40 2.18 1.80 3.98 73 ~7 74 Jun~ 21 87 44 

11134.................. 8.1:1 8.86 3.78 1.10 4.SS ;4 88 64 July 1:1 76 37 

11135.................. 18.30 17.75 2.&'\ -t.n 7.M 75 S8 38 July:l 86 38 

193i•••_.............. 10.09 15.80 5.65 1.S3 7.48 72 &5 32 JUIlt! 24 ]02 52 

1938.................. 14.42 15.13 3. II 2.00 6.01 iJ 84 13 June 26 92 47 

NormaL............. 16.02 16.0'2 3.:!Il 2.38 5.67 70 8:1 ...... July 1 89 44


Sherldlill, Wro.: 

1<J30......... ........ S.OS U.82 .58 . iii 1.34 74 02 J~ fuoo20 • M 

11132•••_.............. 19.!!7 20.09 2.90 . Si; 3. iii 72 89 i6 JUlie 28 81 3,'i 

19.~1................... 16.25 IS.68 1.23 .7S 2.01 74 91 121 JUlie 29 82 42 

1934................... 111.40 S.ti9 1.:lti .:l2 1.68 i5 9;\ 152 lUll!> 2S SS 34 

1935.... ..... ......... 13.0:1 14. M 1.27 .75 -. 0') 75 M 143 ....do.... S3 33 

1937.................. 16.97 17.20 2.47 2.97 ;:44 il 86 44 Jul~'" 10 88 
 36 
1U38.................. 17.72 18.59 2.00 2.30 4.39 69 85 21 JlIly 5 82 42 
Norma!................ 15.18 15.18 2.02 1.3\1 3.41 ;2 811 ...... July 1 84 :I 

N'\lW~I\. S. Dnk. (irrigat~): 
1<J28................. 15.95 15.tH 3.38 4.89 8.2i iO 8:1 S 
1929•••• ,.. .......... 2'2.:15 18. tl3 3.05 3.2'J (1. 28 	 73 87 57 'Juiy"s' : ....·35 


75 no 100 ........ .. 81
{~~?:::: .. ::~:::: ::::1 I§:M J8:~1 H* g~ U:~ 	 i5 90 147 ........ .. S5 

1932.................. 110.24119.28 u 1.1, -t.93 	 74 ss 80 ......... . 93 

193:1. ................. , HI.~1 JO.llS 1.22 1.51i 2. i8 76 91 128 

1935.................. 12.19 14. il 1.71i .48 2.2'J ii 9'2 115 'jili~='i7' '''97" • ..··54 

1930. ......... .. .... t 10. all ItIi .50 1.09 1. liS 81 us 269 Jul~' 2 89 :I 

".NormaL,............ , 15.70 !15.70 2.5t 2.3ii 4.86 7:1 87 ...... .......... 88 ",,,. 


Af(It~r~, S • .onk:,: '1 1. '." \I 	 I
1.••,0............... , 15.71 . 14.38 '.iO 1,,\ 7S 94 188 ...................... 

XorlllsL ............ j 15.90! 15.90 2.65 2.19 4.84 7a 8t1 ............................ 


nays, KaliS,' : : • 
192iL ...............12f>.5i 121.24 3.35 1.54 4.811 il 84, 62 June 2 I(J.I 32 
NonllflL ............ 12:1.69123.69 3.46 4.10 7.56 73 86 ............................. 

Woodward. Okla.1 ; 
1934................ 23.61 19.41 2.02 4.04 6,6tl 82 95 J60 "'" ...............,
Normal............... j25.10 '125,10 i 3.3; 3.27 &.tH 77 J Illl ............................ 

Delltoll 'I'ex,': I 
19:1:1'. ................ \ 211. (J.I ...... I 6.22 .05 5.27 SO 93 130 May 17 90 34 
1934, ............... 1 ~.:161....... 4.24.\.23 4.47 85 9S 208 Ma~' 9 93 36 
1935..................1·to.24 ....... 11.52 5.27 Iti. 791 77 87 If>6 May 18 108 44 

19..'lII.................. : 28.85 ....... 7. 77 .O~ 7.79 82 \l6 liO May 7 101 43 

193i................ :.1 25.92\ ....... 1.00 4.10 5.10 81 91 M May 12 102 51 

1!l3S............... ; 30.71l ..... 2.34 3. OS I ,5.42 I SO 91 65 ...................... 

xormnL.. •...... •.. l32.4S I 32.48 1·1.11 13.2'2 I 7.:1:l i SO 91 ...... ",lay 13 99 42 


I ~rl\y alld JUliO pr('cipitlltiOIlS nnd June iClllllCrntures. 
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FLAXSEl'lD AND LL.~SEED OIL 

'l'ABLl'} 13.-Climatic and vegetative period da(a for the Northern f'rairie region 

Precipitation July temperatures 
1---.--.--.-----;---1-----.--.---1 Date of Seed- First 

Station and year A.ve 'f t I first lng bloom 
·\n- ero" June Av~r- -a~er- OO~Fa blo nl to to 

• . l' Juno July and age e..·. 0 ripe ripe
lIuBI year July OIeall ~~~ excess

1-----_._-- -----------------------
Fargo, N. Dllk.: In. 111. In. In. III. °k\ OF. OF.lll29 ____• __ ._._•••_••• Dava13.89 11.08 0.30 0,04 1.24 72 41 Dar'

1030••• _____._._._. ___ 84 Juno 30 95 4.16.25 17.64 2.70 ,48 __1931. _. __ .,_._•• _,_. __ 3.IS i4 87 57 _ .tlo.._. SS 4719.18 17.97 2.79 5,10 7.98 72 85 tl4 Jun\) 20 05 461932_ •••_._ ........._. 1:;.05 16.56 3 ,')
2.16 72 2'J193:1. _....____._ ...__ • 1.36 87 56 JUDe sa 3115.2.1 15.331034......____ • ____ ••_ 2.13 1.44 3:57 74 80 49 June 18 9, 53ma.), .._.•__________ __ 13.97 H,42 3.03 .80 4.73 iJ 85 42 Junu 26 86 3719.07 19.85 2.13 70 S7 2S 31036••• _____ •• , ___ '_" :1.01 5.14 July 86 388.87 10.()t; .48 .42 .00 80 94 198 Junu 25 85] 937_. ___ ., ...... ___ .. 371\1.89 18.81 2. tiS i!? Jllno 911935_ •• __ ._ ._. _______• 1.89 4.57 84 :10 29 4416.21 15. 'iG 1. 04 I. Otl 3.00 it sa 15 JUliO ZlNornHlL.... ~ __ ~ .... _..___ .. 88 4123.34 23.34 4 OS 3.43 7.48 60 81 JUlin 26 89 43 
19~~L , _______ ._..._.__ 

Crookston, AIJIlII.: 
14.06 12.51 1. 2S 2.23 3.51 70 84 June 30 423') 07lU3U ..• __ ._••• _•. __.. Ii. 13 15.07 2.17 1.69 3.86 72 86 34 JUlle 28 Of 4319:11. ••••. __ .• _•__.... 17.20 17.07 3.06

1032. __ •• _•. _._ .... __• 
.) 6-t 5.71l 71 84 51 Juno 27 00 39 

l!~13. .., .... ,,_. __ •__ 
15.21 18.23 i:so 1.49 3.29 72 86 5:1 June 18 85 40
17.49 15.S5 :1.00 1.50 4. iiO 72 86 25 June ~'O 103 4,10:1-1 .... _......... _... .. 17.-15 17.59 4.05 ') 3') 7.27 70 
 84 18 JUliO 26 01 39 

19:11- __ ...... _•• ___•• 
18.12 20.90 2.llO 4:-17 7.37 i4 86 Ii ._..do_::__ 91 39

1035 ... _____ "., ••• __ • 
17.78 19.n7 l.41 a.05 5.36 7n 82 1l June 2\l IOU 60W3S................... 15.82 14.94 1.20 2.96 4.16
NormnJ. ___.. _, _..____ ..... .. 69 80 4 JUly 14 80 37 
~'O. 63 2O.li3 3.35 3.07 ti. .J2 eo 78 -_____ JIIIIC 28 94 43

1\lonls, l\Iinn.: 
19:10.•.•_ • _____ ...._. 25. -18 23.49 4.67 3.98 8.05 74lD3L _ ........_. ___ ._. 87 32 JUlie 23 106 54


19. 22 21. 25 2.113 2.38 5.21 i41932......___ •• ______ _ 89 104 JUlie 19 84 33 
3.32 5.30 i2 60 40 

1935. ___ •• _. ___ . _. ____ 
IU3:L •• _.._•••••____ .. 87 June]5 89l~:i? i~:~g ~: ~~ 1.22 4.01 75 00 8.'i _._.do ___ • 97 42 

27. tl8 32.30 4.43 6.52 10.95 if SS 63 JUlie 28 04 4410aO. _•• _ .____ , ....... . 
 17.41 ,H.12 1.SS .34 2.10 78 03 162 July 1 109 451937...... __ .•• ______ 2(1. 54 128.75 4.45 4. :141938. ________._._._._. S.79 73 85 37 Juno 24 8S 31
23.06 20.39 3. 62 2.80 6.42 71 2~ornmL••__.... ~_ .. __ ~ __ 83 June 21 SS 37
23. 94 23. 9·1 4. 04 3.56 7.00 71 82 -.____ JUliO 22 04 41 ' S!. Poul. Minn.: 

1930.••••• __ ••_______• 24.16 22. S7 6. OS . 92.1931.. ______......_. __ 7.60 75 86 43 June 17 104 38 
1932.. _______ . _______ _ 22.03 21.-19 4.78 1.12 5.90 7i 87 76 JUlie 21 84 Zl

23.39 26. 14 1. 56 4.361933.•. _.. __ ........._. 23.21 2.16 
5.92 75 85 50 Juno 14 91 44


2:1.65 1.31 3.47 77 SS 39 JUDI) 11 S1 351934_ ..._......__ ...._ 22.73 2. an 3.70 2719354 ~ '" .... _~ ..... __ .. __ ~ __ 14.60 1.40 76 87 ti.~ June 89 38
27.50 39.115 4.82 2.59 7.41 EO 00 ,60 •__.do____ 05 381!l.16...__._ ........ ,._. 
 18.4i 22. 25 2. 2\l • 11 2.40 81 92 162 June 18 75 301\l37.... _.• __ ......._. 
 22.50 22.40 3.lt .48 3.59 77 SS 49 June 21 sa 2\l1113S_ •• '_""'" ____ .. 26.75 27. os 2.96 3.36 6.32 74 85 19 June 22 98 43NarumL....... 'M __ _ 
 27.66 27. 66 4. ~'2 3. 73 7.95 72 83 - ___._ June 20 89 36Brookings, S. Dnk.: 

1935 ••••____._.... ___ _ 17.45 2'2.33 2. 75 1.66 4.41 7111936.... _••. __ ._ •. ' •• 16.92 1.'l.00 3. 13 . 20 3.33 82 ~ ~f ·jiID-~-i8- ---72- -----27
1937. _ ._. __ ... ____•.. _ 16.19 15.71 2.39 1.16 3.55 76 00 04 JUlie 27 81 2\llfl3B.. _..____ ....... .. 
17.20 5.49 74 87 20 June 19 84 

.----- .Juno 21
NormaL__ •••••. __ .•• 26.54 ~:~ ~:~I ~:~i 6.54 70 83 79 

r-
0:'IladiSOIl, Wis.:

Ifl3S.....___ ._~ ... ___ _ a9 34 35.28 4.24 3.43 73 0 15 477.67 81 June 96NQrmnL....._____ '"_ 81 ___________ _ 31.10 31. 10 3.1'6 3. SS 7.64 72 
1 

liOil78-43--6 

, '. 
"';4~::' ,",,, 
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'1'.-\111.£ 14.-Crimatic anci vegetative period data fol' the Celliral and Eastern regions 

l
.Precipiultiotl IJuly t('mpel"Utures

j" Date of ileccl· First 
Station all(1 l'otlr J \. 1Aver· 'l' I flrst ing bloom 

An· Crop I _ 'I UUC ' \ ~r'l age ~ta bloom ~o _ ~o_nuul venr! JUlle Juh and ngf..1 ma~(- 90 F' 
I 

ripe ripe 
_______________• __1____ ~I~ =IUllir:r CXCCSSI __________ 

Liucnlu, Xl'llr.: III. I III. In. 111. III. OF.,' .0F. of. J)uys DC/Vs 
1033. ~ ~~ ~ 27. iH 2'2. Sf) 2.3:\ 5,21 i.54 79 HI 84I 

193,L •••. , 15.·11 Iti.12 2.12 .36 2.48 SS \ HH 444 :::::::::: -"iJ:*" ::::::: 
1935 _ • _ 21i. M 26. 58 4. Hi 3. 80 7. Or. 85 08 2:17 
1937.... ........... \9.42 20.H a,5,1 3.S:1 7.37 SI !H HiO .......... "'8;j' ...... . 
1~3S_ .. __ ~. __ , ___ .~ __ . ~)}!.13S ?)~.S:J 2.:1~ l.Ui 4.32 ~l ~6 2'.?ti 8.1 
Normal. ... ... _1.9,1 _/.9,1 4.•1_ 3.85 8.17 18 SO 87 

~rnnhntlnn, KtU1S.I: : 
19a7..... .. ....... J 21. 81 25.8U 2,42 3.3il 5. SI 76 SS 121 Ma~' 28 UO 35 
10,38..... .. •.. I,J ~~).8~ 26,80 7.UO a.2i 11.26 i4 80 20 ~r.ll' 30 110 aT 
~ (>rmal .. .. .. . . .1_. Ob 32. Uti 4. 4:1 4.69 9, 12, 75 8(1 May:!ll HIO 3li

l\Loran. KUliS.'; 
W30 .. :12, Si 2li.:l0 4,12 (i. 03 10.15 7:1 83 IS 119 
193L. :12, ·Hi :10. !IO 3. 07 3. I() n.77 78 811 fi7 
1032 27. S2 :U.27 l. {j·l :1. 01 1i,1;5 in 86 8 

107 
110

193:1 ..... . 35,91 28. (ll 5.18 .73 5. !ll SO oa 150 IU!J
193,1. ...... . :H. 59 37.80 5,74 I 5. II SO 113 200 ~~{ji(~~~ 112

-'J19:15.. . ~I ·10.51 -15.IH 12.08 7.50 19.581O.8b I .- 82 o .May 25 132
1936••.. 122.:11 2S,IlO I ,I. au I .sa 5, 19 78 93 153 June () 88
19:17 ...... .! :14. (H :18.50 I 5.27 7.07 12,3,1 iO 86 52 .Junc .5 78

.1938.. " 37, :12 3S,53 , Il.(i2 I .1. 98 ltj,60 74 H.i 5 .\fny 18 III

XorlUtll. .. 
 3S. 10 I:IS. 10 I4.7,1 5.28 10.02 75 85 )'Inr 28 Wi

F~tloJlin. KHIlS.I: 
1929•• __ . 1:IS. 85 40. 96 I O. 10 3.39 l2.o49 8:1 10 ...................... .

1031 .. . 37. [)3 3l. 96 '4.li2 2,117 i.59 77 88 ..................... ..
Ii:!
1U32.... .. ~'9. UI 40.3U 2.44 8, 49 10.0:1 in 87 

W3S••.. 33.93 38.57 7 .• iO 5.12 12.68 74 8·1 1~ :::::::::: :::::: :::::::

Nurnlui 37. 25 37. 25 ," 02 5.08 75 8510.10 IAmes, rowa: 
1932... . . _I 33.5,1 -17.12 H.W 2.82 8.98 I 70 ~! (i7 (""................ .
193:1...... . .",25.00 24.3S 1.02 2.8U 70 

NOrJunl , 31.00 31.00 4.21 3.2U 3.8S7.47 I' 74 


Urhalltl, III.: 
1932... .. :t57 5.98 : 7730,49 I29.54 2.41 : -:~f::':::~~ :~:::: ::::::: 
1933 ..... . 34. -17 37.30 I.I!I .61 I. SO 78 

1935.. .. 37.21 ; ·11~ 5; :I, Iii 4.12 7.70 78 
wao .. . !lS.09 t 2n. III 
 . ·17 I. :I.i 1.82 8:1 ~~ z~! 1::::::::: :::::: ::::::: 
1937 !l7. (;5 I 42. 00 5. ,13 2.4:1 i.S{) 74 
Xormnl .. 35. ;;7 35.• ;7 :1.74 3.20 6.114 75 ~~ ...~2J::::::::: :::::: :::::::

\\'oos((-r, Ohio: i1930... , 28.7S :11.20 2. SO I. 71 4.57 I 74 90 lU9/... ...... 101

m:!I .... . :l5. 6li :13. nil :I. 411 2, 07 10i.' ',!ISi I 7U 811 53 ~. _~_~+ __ _ 

1O:!2. ~. :1,1.57 :1,i.77 3, H a. H ". 72 85 
19:13 ..... .. 3:1.,53 28.oa I. 67 1.7:l 3,40 j ;·1 88 20 I·.. ·...... ",9"oi' .:::.'.'.'.:'.'

0
1\)31. ... . 2\1.1m 141i. :13 4. 50 2 .• i5 7 05 I 70 811 ~i I..~ ·.·.·:·:::: 77 ~~ .. ~_~.Xormnl •.... :17.78 37.78 :3. US -t.50 S· ..... "' "1 . 72 84 

~l'W IJrunswif..'k, XA- .I.I~ 
1!l2S••• 45.52 5ti. H. I .;~ I 7. IS II. 001 us 7S 
Jil2U.•• 

-ry 
~~·l!:;;;··::: .::~~: ;;;;:::45.03 :19, sa 3.113\. 5. :17 Il. 30 71 8:1 

W:lO ... " 32. UO :17, W 2. M 4. :II) Ii. 93 1- 84 15 ..................... .
1931 .• :l5. 77 38. 07 3. 24 .1. tiO -;. S·' " 70 82 S . ,June (l 92 ;is
1932•.. 4~1. I(i :11.20 2. Oil 4,07 6. Hi 1 70 80 
1933 ... .. ·W.95 155.0U 0.80 i 2.85 !l.li,) I 71 82 1:; ['jiiri';":j' · .. ii:j·I··· .. ~3 
1934. ..... ' .12.40 !a(i.30 .1. 07 f 3.112 7. UO 7:~ 16,.............. .sa , ,......
1035.... .. 41.:17 40.40 2.17 i a.li2 5. ill I (in o !.lulll- : !14 II HlU3lL. • 45.97 , 47. 12 j' 4.33 I 4. U2 1I.2.)! ()U 7 i ,Tunc I Il\l 53
l!!37 ... . 4?~ 75 1 ·17. 19 2.45 i 3. a5 5. so 71 81~~ I 2 i ,JUlIC : 87. ·10 
l!l:I~... . ~S.r.7! ,11 • .01) • 3.55 I 6.03 U.58 , t\8 78 o 1.1tuw !If.i -tn
XOrtlml .15.47 45,47 13.6n! :I.liS . 7.:14 ill 

1 
51 [. ,. i :runt' U4 1 43 

1 ~[ny nnd .runt' pn'cipirntions and JUlll' temlx'rnturps. 
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TADL~] l5.-Clil/wac and vegetative period dala, for southern Texas, Cal1'Jornia, and 
Arizona '1 
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The crop-yenr pl't'cipitlltion in the NOI'tiwm Stutes is for the 12 
months t'l1ding August 31, when' July is the criticnl month, For 
southern T('xns, the cn.leudnr-ypnr prceipitntion is used, 

TIH' dnht were ('ompilcd fwm reports of the United Stutes W('llthcl' 
BUl"{'uU or of the coopemting stntions, In all ("USt'S whel"(' possibil' the 
llormnt 01' long-tim(' IW('I'ngc up to nnd induding 1938 is giV(,ll, 

Th(' growing ppriod (s('('ding to muturity) of spring-sown flnx WIIS 
96 to 120 days in Alnskn., Canndn, and the Intermountain ["egion 
of l\'Iontunn, Idaho, lind Otuh; H.lld from 85 to 94 dnys in tht' northel'l1 
Great Phlins tlnd in the NOl'thpl"ll Prnil'il' l"('gion. The length of till' 
growing S('lli"un Yl1riNI. grcntiy from y('nr to Yl'lIr nt nn)' 0110 stntion, 
depending on wC'ut.\t('r conditions 11I1d, to SQnw ('xtellt, 011 the dntL' of 
seeding,

In southl'l'l1 Texns Illld in Cnlifomiu. wlwl"(' flnx is fnll-sown the 
length of tIl(' growing p('riod dep('ll(led IUI'g('Iy upon the dn.t(· of seed
ing, as flnx sown ill lIIill-Odob('l' oj' in Inte De('('mbl'r telldNI to ripell 
nt nbout tIl(' SlInl(' tinw; thnt is, ill lute April 01' pnJ"ly .Mn~y, At Sun 
.Antonio, Tex., till' period from sPl'ding to lI1i1tlll'ity l'nng('(1 from 97 
to 150 tlilYS nnd nnl'tlged 118 dnys. At EI C('lItI'O, Cnlif., whpl'p the 
<lute of s('('(ling \VIIS npproximntply Non'mb('I' 15 el1ch senson, fhp gl'Ow
iug period l'nngNI from 157 to 1\)1 days and iI.\-erngN! 177 dnys, 

llELATIOi\ BETWEE:\ CLBIATIC FACTOHS AND THE YIELD 
AND cO~rpOSITIO:\ OF FIAXSI':ED ·\ND LT~SEED OIL 

The <intn. for th(' yt'ill'S in whit'h nIl 4 vill'il'tit's \\'(,I'e grown nt the 
indi\-idulll stn tions wen' uSNI in 11 stlltisticul nnnlysis of the f:wtol'S 
rein.ted to till' yidd Hnt! ([uulity of flnx nnd oil. The I'l1l1ge 1111(\ nverl1ge 
of HIP c1ifl't'I't'Jlt (,rop Jnetors nrc' shown in tnble \), Dntn \n'r(' nendy 
compietL' (or 154 lIonil'rignted lind 4(j irl'igntpd pXI}t'riuwnts, The 
test \n'ights WI'I'P not I'l'{'ol'tlec\ on nil snmpl('s nml the protein \\'ns not 
dett'I'milled in tIll' ('nl'iit'r y('nl's of til(' expprinwllts, In tIl(' stntistienl 
eomplltntiolls of HI(' ('xp('l'inH'lIts under irl'igation tht' test \n'ight l111d 
the ('rudp-proh'ill (,Ollh'nt W('J'(~ omitt('d Ilnd the {'I'OP fnetol's W('I'(' not 
('ol'l'dntNI with pre{'ipitlltion. 'I'll!' YllhlPS for (']'udp ])1'ot['il1 in thl' 111pnl 
weI'(' llYn ilnbh' fol' (,Ol'l'Plntion studies frolll only {H t'xpt'l'in1l'uts 011 
nonil'l'igntl'd stntionR nIHI, of thpsl', h'st wl'ights we\'l' hU'king ill 11. 
Test \\~('ights fl'om 1:;5 lIoJlilTigll h,d tl'inls Wl'l'l' \lsNI for cOIT('lntioll 
computn.ti.olls with nil flletol's other thlln cl'ude protl'in in llH'ul. 

The stntisticnl ('omputntioJls induded cOI'l'l'lntion codfiei('nts Ilnd, 
in 11 few {'uses, n.'p'pssio!1 \'quntions togethN' with the sbllldnl'd elTOI' 
of estimn.t(' of the dependcnt YIll'illblt'. 

The following stnndnrd methods of stntisticlll clticulntions wel'e used: 

., ,. 1~·Y2_liJO
Stnu(h11'd de\'lllilon=, -.--..

1/-1 

COI'l'ehltion coeftieil'nt= ,,~~;"~'~}]TI~~{;;\f2''''':F
"\ (-,.\-I/Jlr)(-,l-nJf~) 

/~}'2-- 1/ lU 
Stnndnl'd el'ror of ('stilllah'=, ::' .. _-::-_:2 (1-1' ..2)

'1l-2 r. 

In pl'l1etiec th(' regr('ssion N(lllltions \;'('1'(' enl('ull1.tl,d by thl' llH'thod 
of lel1St squlIl'es, Ilnd till' ('prrl'lntioll codliei('nts wpre thpn l'nl('u\nted 
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ns t.\w sqllnTe root of the pl'Oduct of the regressioncoefficiclltS. This 
method is algebrnlcnUy equiYI)ient to the fonlluitl, given abo\'('. The 
signifiellnt'P of the ynlues of the COITl'liltion. eot'ifi('ipnts WllS detprmjned 
h'om it tnb\t' given byWnlinc(' and Snedecol' (22). 

'1'11(, mnge, l\lPiUl, Hlld stnndard d('vintion of each of the climatic 
and ero}) fndors w('rl' ('nieulntl,d, but not all nrc givell in detail. 
The U\,(,l"iIg(' daily 1'imge of tempemture in July for nil stations wns 
npproxi(l1nt('ly 20° Ii'. The surnmntion of .Tuly duily t('lllperntures 
in ext'l'SS of goo WflS n highly vill'inble ehuTncteristic, runging from .' o to 444, with n UWUI) of 52,6 IlIHltl stnudlll'(1 dcvintioll of 62.9. The 
crop-yell!' pl'{'cipitil.tion also showed 11 wide mng(\ For 154 crop years 
ut til(' 1I0niITigl1,tNI stntions it Yilried hom 8.9 to 56.1 inehes and 
I1Yel"llgpd 23.3 inehes with it stnI)(hud deyintion of ± 11.3. Proportioll 
filly, till' ,June und July preeipitiltions WCI'(' us vilriuble. .' 

Among til(' :3 eroll fnctors eonsidt'n'd (tn,hlc 16), the test weight per 
bushel and the oil eont{'nt of thl' sped. showNl til<' lenst variability 
ill terms 01 tilL' IlWllll VtlItH'S. 'fl\(, \'lIl"iabilit.r ill WL'ight per 1,000 seeds 
nnd till' iodilH' llurnbpr of till' oil were grpl1tl'r for the Bison all(L Rio 
\'i1l'i(,ti('s thitn fOl' Linotll, nlld Ri'dwing. Thl' iodillP numbcr of Bison 
nllt! Rio ilPPC'I1J'Nl to 1)(' 10wpred mort' by lldn'l'sP dimntic conditions 
thnn did thnt of thL' otliel' 2 \'tlrieti('s. The grentest vnriability oc
("un'pd ill yield 1ll'I' n<:n' und in iodinl' lltllnbl'r of the oiL 

TAII!.I~ I(i.-Co/'n'{(/(io/l b<lu'i'ell IL'fa(her allli crop factors ill 4 varietie,~ of flax 

Correlation (.'ol'Oll.'i.:uts (or puin'ti factors imlicnted, in "nriety 
.,--, - --~'->--,-------- -~--~--~ 

\\.('>ulll'r or eroll factor Al'r<' yi~t<l lin b\lsh~ts) of- i W~ight (I~rl.000~~ds (grnms) 0(-

UnOlll > RiQ~\~rr~~~ ~'~~;~~ ;--~:i:--I::}: I ~\~~~ !Bison 

-~-:-·-·--·--·-I-i--
.\"ollirripalt'[.,/atiolls 05.1/-.". , 

Iln'('i,)jlHrinu ~indlf!$¥~ l I·! 
('rop Y~'nr . +0.24". +O.!!.'i" +0.2:1": +().~'I· +0.35", +o.:~'i"1 +0.2.'i" +0.1.;
Jlln~ . +. Ii' I +.17". +.10 : +. Ji> +.OS! +. J!! +. Ii' +.12
July +. 2ti". +. ~'\" +.21". +. 18 +. ~~I'" +.25" +.4n" +.30"
JtHJt' lU1I1 July +.:?t;'" +.25" + It)" ._. +.-->.,••!+ . .,••I.,1 + '14" + ~5"".; + .~...i .-- ... 

July h\ll1l)t'rnturp t.:J{o''''l: 
A\'l'f1\l!t.\ IlU\XinllUll -.57"! -.50"-.40", -.·10" -.:~~,.I - 40'.1 -.flO" -.40" 

.,;\vllm~l' IIlinimUltl. -.03 -.O!I I -.OU 'I -: 1\ I -.:\0'" -.:11"\ -.IS· I -.2'2" 

.:\ \'tlru~.w mt\lUl -.:11)" -.:Ill" -.:10" -,:II"j -.51'"! -.50'" -.40"\ -.42" 

;\ Vt'Tngll duBy rnngl' -.:.>tj" - ~•• -.2('''; -.2'(--1 -,.2!~•• ; -.2ti""; -,:U"f -.27-"

TOCal f'X('l'SS_ • 

Weight (1<" 1.0\:0 ~!'l'ds (~rtulIl 
'l",'st w~i~ht (potllt"l'., . i~r t~~::, f~:: tj~::I~::::J :::::!·:::;;I·~:;~;;
Oil rQltH'1H lI)('rCt'ntl., +.52") +.5l'·i +:i1 j + .. 'iI"1 +.l'.'i": +.'li'·I. +.1;1"1+.,0"lodhu.' tlUlnher _.. +.;1!)"1 +.10 ! +.;1;""1 +.:I.;·"} +.n.jU: +.t~~··' +~.j4·· +.-W"
Crlldll protl'in i l)t'rcl'ut)3 -.15 ' -.24' ~ -.14 . -.2:1 j -.42"j -.W'! ,(Xl 1-:1' 
Jrrigul;li. slUlioll~ (;6 I~.'I.'\ 

Juty tl'lIIt)('mturl' (OF.t: 
.A ""fOgC.' lIl!lXill1tllIl._ f -.IS -.21 I -.2"2 -.on I -.2S i - .. 32"; -~ !.~.I. j -.12
A vprng,,- mmimUlll -.tl" -.-lj" -~",a" -.:U- 1 -,31" -.3~·l -.:!'J' II -.05
A \"(\fagt'\ nwun -,:tl' -.:15' -.34' ' -.21 I -,:4:2"; -.3n" 1 -.:1"· -.12
A n1f.'lg'{' dnih'" nUU!t~ . ...L., n~~ +.01 +.m +.1:1 -, 17 i -. I(' ~ -. 13 ) -.10Tot!lll'Xl't·ss _.. , -.W i -.2'.! -.~" -,1:1 -,43" -.H·', -.45"1 -.43" 
.tll sluti01l8c te/)!I tut,r} j I I 

July l<"Ullx'ratun', I i 
.A H'r.tJRt' 1lJstdmum -,~\I" -.19" -.17' -. J-P -.4:1,,·1 _.~!::' _.ail.. l -.:iu"·
A \ l~l"!\gll miull1lUltl -.~.;.. -. :!iI" -.2:... ·, - '1:1" - .•1,1 . - <l;j.. t - <)l"·
,;\ Vlinl~l' lUt.'tlll _ -.211" -.28" -.25": "io.. - .. -ttl"", '':is,,.! '1.a·· 
;\\'('rnj,tt' tinily fUn!!"" +.!l5 -.l~l -.Oll : =:·1:1 ' -.(lS : =: II ! =:14' 

I ()tllll'X('\\$~ -,(:1 -.?.!•• ·tI)·· -.-10"·; -.-17 U -.·H··~ -.AS··


i\\\'))!ht I"" I.om "1.'I"t$ (/lTnm) +,fm" +.m·' +:;;r.... , 
Oill'(\nh~nt q>4:n'('lltl + .. \9" + 1)<)" +.-W··~ -1.. -ti··~ +~70··; "+ {jt}"·i + r,s;;
tn.till<' tHllnh,'r +.'\4" +:~G" +. ail··,~±;J·~~~:_~ +. t)2""· T~il::.~ +: -\S~· 
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TAllL.E Ill.-Correlation between weather alld crop jaclors in 4 varieties oJ jl(lx
Continued 

--------~l 

: 10dille lIuml)('r of oil (WiJs lIIethod)
W~lIth~r or ('rop ['1('tor 

.-I~!:;~r::o~'~-:'i':-; ~,,:T I~~I.+ If-:-o,~i-:~o-
, WUlg t " !. I \ wing • If 

,,___,__ 1,_.~~...........- __ )_-....- _____ ' ~_ _ ___ i_ ---~-~-'r ....~_.__ !~. .".~ __ ._ 


I I ! 
Noulrrlglliell ,'II/tiall~ (l54Ie,'/,,) 

! \ 	 I 
I'reeipilAtil)1I (illehes): 

('rop yenr, , , +{},-IO.J +0.:17": +t1.~I" +t1.2'~": +0,201"; +0,2,;"; +0,'" :+Il.Ifi' 
JUIU.' +.01 i +.05 . +.01 ! +.(H ! -.07 i -.1:1 \ -.12 t -~ 11 
July, _ ,-' +,1111 . +.Oll +.08, +.13 .CO; -.02 I -.07 i +,e2 
J tltl(' allll J ul~' +.20' +.OS +.U5: +.lG , -,IH ; -.10 I -.12 j +.OU , . j 

Jul~'lcIllIK'r!llUn' \01'.);
.A \'~'rngl\ llluxhllUJIl -,Ii:I" -,5.,".': -.r)",,··: -.5'·· -.{m....! -.t~~··i -.{H...... 
,.\xl'rngc millhulllil -.41" -,Ia" -,~I'" -.50"1 -.ti:!'" -~.17"-.'"''AV~rng(!o menu -.flU·" -.-5U··l - . .5S'·;1 -.5t··! -~ltl.,··' -~7"··' -~li9·· 
,AY('Tngl' dllily rIllIgl' -.2'2·· - 17· j -~ 15 . -~:\7": -.17' I -.11 : -,OS 
'rotnl {'XCl'SS -,n;!" -:5U": -.~W,,,·: - ..~:;...: -.H2'·1 -.115'" -.(~)"

Test \wight (1IOUlld12, • +.H" +.~4" +.:H"· + 5-'" +.:W'l +.3:1"i +.~;\"
lo(lim,' numlwr +.S2·" +.78" +.75"'; +:75·· 
Crudl' prolein (per<'c'IIIl' -.·10" -.m··. -.u.s'.' -.2n" -.52~·t- - ..,j..! -.37·· 

I 

irriyCl/"/ "III/io". \~6 If81.\ 

Jul~' tC'IIIPl'fjIlUrt' (oF.l: 
.;:\ "l'rn~(' mnxhmllll -,OS -.(1;' -.4ii'" - !!!i 
.:\ '''l'fUgll minimum -.2;3 -.2:1 -.IiU··j -.40·"', 
.AYl,'rng(' Itll'lll1 -.I!I - .. 2'2 -.lij"~ -.'IH"~t 
AV(lrng'l' dnily rnngll +.11;\ + IS ' + ",'+'.1 2•T'otnl ('xC'c's.,,,, _~ -.3:\' - ..10 -:45'": -.27 

All "IClt/QII.' (~I}() /f"I,,) 

July ll'lIIlll'flllure ('1'.): 
A V('ragl' IIIUxinlUJJ1 -.·11" -.~t" -,4(" -.aj.. ·1 -.5f~.' -.51· ... , - .. ;;:1··; - ..I)')-•• 

An.'rngl'minillllllll -.:~~" -.4:1'" -.·15·" -,,;iU*-: - . .i0" -.,il··' ...... 00··' -.5.1"1
Avt'rngl' IIwnn -.·17·' -.50'" -.51 .... -.-1,""" -.m)'" -.no··: -·titi.. -~62'" 
.A \·l.·rH~l· dnily rnngp -.011 +,01 .un -.02 -.01 i -.Oll -:01 

1'I'DtHI (':H'l'S." -.~U" -.·I'i": -.,17·· -.W' -.55.. -.52··; -.55··:I -.05 
-.53" 

H\dinl' numlwr_ +.75"· _tJ 	 I +.72·· + .• ,1". 

I 


+ --'" 

;,Yo(lirrigfl/et/ ~,tlllioll.f.t 

I'n'clpiqlliOIl (ill('hl'$I' 
('rop y4,.\ur +'1.21' +Il,~~l' +!l.P' +0.11 _0.,1:1'" -0.08 -(),:~~":-Il, 31' 
JUU\1- -.('2 -.\:-1 -.OJ +.,\\\ -.15 -.22 -.11 -.25 
July +.11 +,12 -.n:! -.O:! +.(:2 -.OS +.08 -.05 
JUIW nut! July +. 05 +.01 -.O\! -.OJ -.Ils -, IS -.0:1 -.IS 

,July t"'"I~'nllllrc' \"r.l: 
A \~llrn~ll 1111l,'\:illllI111 2:\'. -.2,1" -.Ill -.25'" + ..)1" +.W" +.~4" +.14 
An'rng(l Utluimlll1l +.(11 -.0(1 -.I~U -,14 +,:H" +,:H'" +.:11' , +.21" 
,;.\ "('rng\~ llll'nn -,1:1 -.Hi -.1\\ -. 2:\~. +,fo()" +.5:1" +.44" + ..\1" 
.A \"(lrHl?;l' daily rntl.l.!l! -,2:J'. - .2"1' -.011 -.1Il +.2'2 +.2U' +,1.', , +.15 
trotnlllX(ll"~:: -,27'" -.2>-" -.27'· -.!m"" +.:1:1" +.41" +.~!fi. 

-
+ ."-,_. 

('nul« prot<'in {1X'tel'ntl l .0,1 -.OU -.Ot -,07 

1 ·~Ignilkflnt;·" .::-:.. hi~hJy-signific.\lIll. 1135 	 tr:'I$. ~ 50 tt'SlS. 

In lltt' llOl1iJTi~:1t('d t('sts, thl' ('I'OP-.P'IU· pl'('('ipitntiol1 WtlS posilin'ly 
('OITPI:1t('(1 (ill 1I10st ('flSPS significillltly) with Hem yipld of s('('d, lpst 
\n'igltt (WI' busilt'l, \n'i~ht (WI' 1.000 st'{'ds, oil (,O'lItl'nt of s('('d, nnd 
iodim' IlUI11\)('1' of oil Imd WitS lll'''ntin'ly l'on'l'lntpd with l'I'lHlp
pl'ot('in ('ont('nt of tlH' llll'nl Thp" ('oITl'intion bot.WI'l'll (,l'Op-yPlll' 
pn'('ipilntiol1 und iodine' llUl1Iiwl' wns mllll'l' smnll. July pl'p('ipitn~ 
tiOl1 WitS llositin'iy ('ol'l'l,lntl'd with nl'!'!' yil'ld unci wl'i~ht (WI' 1,000 
sP('(is unci \\'ith thp tpst w('i~ht of til!' Lilwtn Hnt! Hl'dwill~ Ynril'til's, 
but show('d 110 sig'l1ifieHllt ('oITt'lation with oil (,OIlI:(,llt, iodinl' )lllmlwl'. 
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• or pl'o(t'in ('on(rnt. .lUll(' pl'('('ipitntion sitow('d small nnd, in some 
('I\::WS, sil,;uifi('lInt positin' C'ol'l'l'latiolls with !tn(' yidd nnd weight per 
1,000 sm,ds lind slllnll bu t not sil,;lIifiennt ll('gntin ('oIT!'lntions with 
io(\i11(' lllllltlWI' Hlld pl'otl'in ('ont('nl. ;rU11t, pl'l't'ipitn tioll wns not 
('oIT('lntl'd wilh tl'st \n'ight 01' oil ('onlt'nt. 

High .July l<'lllp(,l'n.tl~n's ill (he lIollil'l'iglllt'd t('st.s t('W\N\ to be 
llt'gntiHly ('OI'l't'lnl('(1 with i\{'J'(' yidd, te'st wright, \\"('ight IWI' 1,000 
s('('ds, oil t'ollt('nt, Hlld iodill(' lIlllll!>t'I', but \\'('1'(' positiYl'ly ('ol'I,t'ln,t(,d 
with tht' pl'o(('ill ('O\l(t'lIl, of t\lt' nll'nl. 'Phl' lowl'st ('ol'l'l'intions with 
,July lll!11[lt'l'ntul't' \\"('I'l' with tt'st wpight unci !t('n' yit'ld, Amoilg the 
difl't'I'l'llt 1lIl'i\;;UI'(lS of .July lempt'l'utlll'P, u\'('rngl' IIlllximum, 1l\'PI'nge ,~', 

i 

III l'!1Il , nnd lotlll l'Xl'PSS uhoVl' 90° F" in gPlH'I'nl, I,;nn' ('ol'I'l'lntion ..: 
, 

" 

('ot'iliei('ntR of similnt' lll!lgllilUdl', EX('l'sR tl'mIWl'!llul'l' showl'd highly 
sig'llili('n'll (, lll'g:\.( i no (,(lITl'lnt io'lls wi (11 yit'ld in t hp 1I011il'l'il,;nt('c\ tc'sts 

,~ , 
unci ;;IlIHII lIon;;igllifi('il1lt ('ol'l'dutio'llR ill thl' il'l'il,;ull'd (I'sts, The 

~ 
~ 

U\'('I'!lgl' tlIillimulli 1l'lIlp{'l'nlul'l' W:lR ('OI'l'(,IUtl'd with 11('1'(' yiPld in tho " 
i 
~ 

il'l'igutpc\ t{'s!s but not ill (hl' Honil'l'il,;tlt('(1 tt'sts, nnd tIlt' ('ol'l'elntion 
of lIIinilllulll ll'lIIPl'l'illlll't' wilh tilt' otJll'l' (,l'Op fn ('(0n; wns less thnn , 

';,thnt 1'01' tht' othl'I' tt'lI1IWI'lltllJ'(' !1wnsul'(,s ju;;t IlwnliOlH'd, Avel'age , 
millillllllll l(,IIlPt'I'ulul'l' W:lS Hot ('ol'l't'lntpd with L{'st wl'il,;hL All of " 

i:tJH' ('01'1'('\111 iOll ('Ol'fIi('ieH ts Iwt W{,l'lt (hl' n\'('mgt' tin ily nlllgt' in July , 
ll'nlJ)('t'ntun' nnd till' Ylll'iou;; ('I'OP fnt'lol's W('I'(, smnll, but in some , 
('ll;;l';; l!H'Y \\'('1'(' signifil'lInt. 

Th!' ('t)l'n,lntio!l c'ot-meit-Ilt il1\'olying thl' (,I'Op factol's of H('I'p yi('ld, '" 

lpst \q'ight, s('{'d w('ight, oil ('O'lltt'lIl, nnd iodinl' HumlH'l' W('I'(' nn <, 
~ 

posi(i\"(' ':11 Il I , with a 'fl'\\' ('X('('ptions, \\'('1'(, hil,;hly signi(ieltnt. This .. ~ 
shows thut tlll'Sl' f:l('tol's IlI'l' do:wlv ill(Pt'l't'lnte(\ and that wpnthl'l' 
('OlHlitiOlIS fn\'or;lhlt, 1'01' II high yil'ld o[ f1nxsP('d I'pstilt ill (Ill' dpnlop
nH'll( of plullIp s('l'd" ('ollt!lining l\ high ])(,I'('pntnl,;(' of oil oj' high 
iodin{' IIUIllIH'I', 'rithin l'neh \'ul'i{'ly tilt' hight'st ('OI'I'plntions wpre 
I)('lw('('n oil ('0111('111 lInd ('itht'l' iodiill' lIumh'('I' 01' \\'I'ight 1)('1' 1,000 
8('('ds, Thl' I'l'ln tion Iwt \\'(,('11 .lel'{' vil,ld and s('ed size is shown 
gl'1lphi('t1I1," ill figul'l' G, . 

Th(' siY-t' nnd pIUIllPllt'S8 of thl' sl'('d is ('OIlSic\PI'I'd h.'~ f1nxs('('(1 hUYI'I'S 
11S :111 illdicution of thl' oil ('ontl'lIt. Thl' dlltn show n dos(' I'l'illtioll
sltip bp( \\'{'('II s('pd siz{' :Ind oil ('on[f'n( with ('ol'l'('I:I(ioll ('ol'fIieipnts 
ot' "':"'O,().j (0 -+ (l.~;j, Thl's{' ('ol'l'I,latiolls nl'(' sufii('i('lItiy hil,;h to WUI'-
1'I1lI t t hi' ('ollsidl'l'n \ iOll of ,w!'d siz!' awl pi um pm'iiii ill j IIdgillg the 
\'HItH' of difJ'l'\'('lIt SlIlIIpll's of flux$c'l'd of iI know11 \'al'id,y, Th(, 
gl'llphi(' ill lI:;t 1':1 tiOlI of thi;; 1'l,la(iollship (fig, 7l, how('\"('I', shows tbat 
thl' fi~ul'l's .ll'l' too \'nl'illhll' to Ill' us('d 1'01' i1('('ul'all' pn,diC'lioll pUl'pOS('S, 
Thl' ('ol'l'('lntioll t'lll'fIi('il'lIts I'M oil ('ollll'nt lind ioC\im' l1ulIllwl' ill i1 
I,;inll \"lIl'ic'ly I'nng('d fl'om +0,74 to -;-O,S2, '1'hiR I'plntionship is 
showll gl'llphil'nlly in figlll'I'~' Within n \':ll'il'ly lhpl'(' is u dl'fillitc 
g<'IH'l'nl l'('\nli(lII b('1 \\'{'l'lI oil ('oH«'nl nlld iodinl' numlH'l', but this is 
subj('('( to l'01I;;idl'rn\)ho \'Ul'i:lbilily, lIS i$ ('"i<il'lIt fl'om til(' gJ'tlph . 
•\1ll0lH! Ihl' 1'0111' YUl'i!'lil's, lh(' I'Pin(ion 1)('1\\"('('1\ oil ('Ollll'nl 11lId iodine 

lIumb;.1' i:; stl'ikingly difJ'l'I'l'lIt. Thus, in Linotu s('l,d with nn oil 

('Olltl'lll of :1;") Pl'J'(:Pllt, till' oil might 1'('llSo11nbly bl' <'X1W('(C'c\ to hn.ve 

an iodill!' llllllllwl' of npPl'oximntt'ly IX7 on th(' :lTC'l'ngl', wlH'J'('ns in 

Bisoll ;;l'l'd of :{.) j>l'I'(,l'lIl oil (,OlllP'nt the' iodi:lH' Humlwl' would bl' oIlly 

nbout In;>, COlISl'CjlH'lltly,:1s l.H'twl'l'1l thpsl' two \'ul'ic'ti('s, 1,;1'0\\'11 


IIlHI('\' thl' ".11111' {'ollciiliol1;;, thl' iodill(' Ilumlwl' t(,lllis to bl' l\('~atiYl'ly 

nss()('iu 1l't\ ,,"i th oil !'Olll1'1l ( lind s{'l'd SiY-l', 
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WEIGHT PER 1,000 SEEDS (GRAMS) 	 • MEAN 

FIGURE 7.-Relation between weight per 1,000 seeds and oil content of flaxseed o{ {our varieties of flax: A, Linotai B, Redwingi 

a, Bi"on i D, Rio. 
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"(canu) 9.-Rclat.ion between Lhe weight per 1,000 seeds and the iodine number of the oil in four varidies of flax: A, Linotaj B, Red 
wing; C, Bisoll; D, Rio. ' 
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The correlation coefficients involving iodine number and weight per 
1,000 seeds ranged from +0.44 in Bison to +0.65 in Linota and 
Redwing (fig. 9). 

The ('tude-protein content of the meal in most cases is negatively 
c01'l'elaled with acre yield, weight pel' 1,000 seeds, oil content, and 
iodine number/ but shows Jittle or no association with test weight. 

In genel'aJ, the relationships between weather and crop fnctors were 
simi1l1l' for nil (OUl' vnl'ieties. However, in the lal'ge-seeded varieties, 
Bison und Rio, the correlntion between weight per 1,000 seeds and 
eithel' lLere yield, test weight, oil content, iodine number, or protein 
content was less thlln in the smull-seeded I ...inotn and Redwing va
rieties, The iodine number of the oil from Bison and Rio wns more 
vill'iable thilll thnt from Linotn nlld Redwing and, since differences in 
iodin£' lIumbel' (U'c Ilssocinted with temperco.iurc, it uppears (fig, 10) 
thn t the iodine numbt'!o of Bison rnl! Rio oil is mere responsh'e to 
1('IIIP£'I'111Ill'e dill'el'Clll'es than thut from Linotn und Redwillg, 

I.ONG-TIME RECORDS AT FARGO, N. DAK. 

The sensonll.} vurinbility in weuthel' U t fl. given locution and its effect 
upon flux is w('l1 demons'tmted by Ule record itt Fnrgo, N. DU,k" for 
the 22-yel1r period, 1917-1938. During this time the Agronomy 
Depul'tIllent of the NOI·th Dukotu Agl'ieultuml Experiment Station 
cO/l(ludNl flux nU'ielni trials, whieh were continuous for the vlU'iety 
N. D. H. 114 3 tll1d included Linotn., Redwing, Bison, and. Rio for 
shorter plwiods (tn ble 17), 

During this l){'dod the prceipitntion for the Cl'Op yeur ending August 
31 vn.ri('d ftom HU to 26.0 inl'hes, being itbove the long-time normal 
of 23,4 inches only in 1927 nnd 1928. Preeipitation during the grow
ing senson (April 1.0 August, inelusive) vnried from 3.8 to 18.5 indIes 
und the ,July prceipitn.tion from 0.4 to 7.2 inches, The driest yeal' on 
I'('('ol'd at the stntioll wus 1936. Appl'oximn.tely 75 percent of the 
iUlIHln.l prt'l'ipitn lion oeeu)'s during tJle 0 mOil tlls, April to September; 
indusive. nllt! ('I'Op production is Jlll'gely dependent 011 the amount and 
disu'ibutioll of pl'('('ipitution dm'ing this period. 

TIH' yt'ndy vilrintion ill July tempel'nttlre dming the 22-yenl' period 
mnged from 6ll.00 to 80.2°F. fOl' the 111('UII, 76,3° to 94,0° for the menu 
lllllximllm. lltlll54.90 to {lOA ° fot' tbe lIl('un minimum, The totul daily 
('x('('ss tempcl'lltul'£' nbo\'l' 90° for July vlIl'i('d fl'om 0° to 198°. 

':\orth Dllkotu Hesis~lIl1t Xu, IH,fllrJll.'rJ>·llIl j",portllIltCOllllllcrcilil "lIrj,·tydon:'l(/Pcd fly II, L. Doll~~', 
:\urtb Dllklltu Agrkultuftll ~;XP\'rllll(\ut ~llltiun, an<!lirst (H~trjbnted about 11112. 
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t, TABLJli':'17.-.ilcr6c yields and other characleristics of certain jla:r varieties 
, " 
~i: 

ClllIrRClcr lllUI vllflet~· 1017 lUIS 1919 1920 1921 1924 1025" ~ {::::- ~-----------1------------------------ 
'YleI<{ per ncre in bush~ls: 

N. U. n.IH.......... 10.S 21.2 18.9 15.9 i.7 15.4 11.\1 H.2 12.4 

Lhwla,_.......... __ ...... __ ""-'" __•. " ....____ .. 12,0 211.0 10.3 20,4 14.11 

Rerlwin~ .............. __ .... , ................ ""'" -....... ........ . ••• .... ........ 1:1. I 

]Ii50n........ ,. ........ , ....................-........... -.......... -••. -- .................. .. 

Il!o ............. , .......... " •••• , ........... _...... - ._-..... ........ ........ 20.4 17.0 


Average................__ • "" __ ' ....... _ •.•.• _.. 0.9 20.5 15.5 IS.3 14.3 

========-=--

Dnto or lull blo~m: 
N. D, H,lH .......... July 3 June 30 June 27 June 25 Jnne 22 Junu 24 June 2(1 July 13 July 3 

'Llno\8 __ •• _...... _.................. , __ •.•• __ ........ Juna z.~ .•do.._ ..do......do... _ ..do... . 

Uedwlng... "....................................--.. ' ..........__ ., __ •• , •• " ...........do .. . 


~~i~~~:::::,'" ... ,. , ....... " .. ::::::' :::.:::: :::::::. :::::::: ::::".:: jiil'y'io juii~'27 


A'·l'rl\~e .••. _..... .lilly :\ JUlU' 30 JUlW 27 June 2'i June 22 June 2·\ JllO(' 211 July 11 July 2 
-==== --=-=== =.=;:::= = 

Days seeding to rlpeninl! 
(mllub~r): 

N, D. It. 11·1.. ...... " 00 lUI i8 811 81 02 84 00 lOa 
Unolt\ •• ,,- .• ill 9i 8S 95 HH 
Iledwln!; ....... _ 103 
Bison........ -.. - ........ _.... ::::::: :::::::. :::':::: .::::::: :::::::: · .... iiiO .... i22
RIt.............. , 


Averago ..... " .. "' ...._~ ..... so 95 86 95 108 
========= 

Pnys lull bloom 10 ripening 
(number):

N. U. H.114...... ..... 34 43 3(1 3$ 37 42 34 36 43 
Linotll,.... . ........ '"'''' ................ _..... . :14 47 38 11 44 
nNlwln~ ,,,. .. ...... -...... ____ ."'......... .. 43 
Dison.' _' 
Hlo ... _..... .... :::::::: .::::::: :::::::: :::::::. :::::::: :::::::: :::::::: ''''''47 

A \'l'rn~.' ............. --T~-:-------- ----w --4[, ---:i{i --:iii --44 
===-======= 

W~ighL pl'r I.UmseetlS (g\fJ.): 
N.D.B.IH.... 3.i 3.9 _............ . 4.2 3.7 3.8 4.2 
Llnotn....... -............ 4. (\ 4.0 4.0 4.4 
Umlwing... - 4. Ii 
Bison....... ' 
fUn... ,,, .......... :::::::~ -::::::: :::::::. :::::::: :::::::: :::::::: .... ·ii~4 


.... _" ......1.- ................ -.... ....... ,;.4

=1=)=======

nil ron tent 01 se."l (pel·t't'llt. 

culculnl".l Oil II busis or S 

ll<:rL't'ul IIlQislllr~ ill the 

s('cd)! 

N.D. H.ll·' :12.8 33.5 ..... ' 34,0 32.0 34.2 :14.7 
Linot" , . 33.S :13. ! 33.5 :~5. 2 
R~tlwinJ: 35.4 
RisQII . 
Itl,).. . _.:'" ...::-.: ........ ::: ::::::::--::::. :::::::: .... ~il~i 

--~ 
A\"(\r1\~~ I ~ -~ .. ..~ ~ ,-' ~~~ ....-~. 3t,,4

fn,IiMllumbcroroil(Wijs): ===--=1 ====== 
N. D. H. 114...... li, 1841 185........ .. IS:; 181 ]82 Inn 
Lillotll, ... ..... • . .. ••.. '. . 18:1 181 184 1116 
nl's~~~i~~_ .. ". -- .... . . I ... .. ..... ... ...... lOti 

,,~;;;;;~,;~;\;: ,'"1\=-1""1\: I ~::l f -::1 
Aug.:11) • . I~. ?~\ IS. Z~\ 22. 8~\ 2!1. 2~\ 21. ~~I 19.1\i 2t}.4?'! lfi.87\ 2'1. 7~ 

.\pr,lto.\Ue.. 31. -l ,...lsf Hoi.! lfi.Vhl. 1.1..;•• 12.11 11'])1 10.IM 13,40114.19
July ..\ .81\ 2. fiSl 5,/l1i1 2.921 a.oR'1 I.Ii.S 2.3411.2.; ·1.35 

'fl'mpCnlturt'S til Jllly (0l-'.J: .! Ii. 
~relln nlllxillllllll 85. , AA.O' 84.2' 81. O~ 81.2f 7S. al 82. !I, is. :1\ 811. 4 
~tt'nlln\l\ntl, 72.;): {j7.7: jl.~'l n,".\}, 70.'H G7~3' i2.fil ';G.t:' nS.2 
)lI.l un miuirnum 5H.!{' ,~5~·( 50.S! +ifl.!J' 59.-; 5(i.3: fi2.1! !i.t!}1 511.1 
'PotnJ £'oSl'1'$5 nb{)\"I' ~~no 5.1 

'Ii 

13' !!.j, 0 2.; , 2 t 0 i (J t 21 

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

http:13,40114.19
http:N.D.B.IH
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F~XSEED AND LIlS'SEED OIL' 

compared 1trith weathCl' conditions at Fargo, N. Dak., during the period 1917-38 

Ii. 7 13.3 17.0 15.1 13.0 17. ; 15.4 H.9 13.0 10. II 1.4 13.9 16.9 
22.8 18.3 21.3 17.5 13A 18.9 17.1 17.8 15.1 19.4 1.3 17.. 2 20.7 
19.5 12.4 21.1 15.8 12.0 18.7 16.5 15.0 14.9 li.O 1.5 15.4 19.0 
25.1 17.0 ~'O.6 16.0 HI. 9 ~'!l. 5 16.7 18.8 15.3 19.5 .8 17.2 19.8 
25.11 20.6 20.7 19.0 17.1 17.5 10.5 18.0 13.5 22.1 '.1 19.1 23.8 

22. I 16.3 ~'O. 1 HI. \I 14.7 18.7 16.4 W.9 14.5 18.9 1.0 16.6 20.0 
=::;-=---- = ------------------- --= 

Jllly 3 Jllly III July 2 July 5 July 4 June 25 June 26 June 22 June 30 July 7 Jun~ 28 July 3 July 2 
July 4 July 18 July 3 July (I ,.do•.•••do......do.... JUDe 23 • do......do-.. Juno 27 ..do•• July 3 
JIIly 2 July 15 July 2 July 4 July a Juno 24 JIl110 2\ June 21 June 29 July Ii ••do.... July 2 July 1 
July ti July IS July 4 July 7 Jllly 0 June 27 Juno 27 June 24 June ao July 8 June ao Jllly 4 July 3 
Jull' 7 July iO July ti Jun" 28 July 4 JUliO 21 JUlle 28 June 20 July 3 July 7 July 2 .•do•• June 28 

July 4 July 17 July a July 4 July 4 Juno 24 JUlW 20 JUlle ~'2 JUll(' 30 July 7 JUlie ~~l July 3 July 1 
============= 

U2 \/2 101 r,2 88 94 82 97 84 84 82 87 87 
115 lIa 10·1 9\ SO 9\ sa 97 85 86 82 \12 88 

I I~~ _ Ig~ J~_ ~X ~~ ~__~ ~~ __~ ~ ~_~_ ~ 
98 95 loa 94 \11\ 83 97 8,'\ 86 84 \10 88 =--------- = --------------------- ' 

3S 47 48 39 43 40 a2 ·19 31 :12 31 311 35 
40 46 50 411 41 411 :13 48 :\2 34 32 41 35 
40 
41 
[>4 

·18 
50 
55 

48 
52 
45 

411 
42 
41l 

·12 
40 
47 

40 
:{S. 
48 

3'>32 
a5 • 

48 
47 
53 

al 
32 
33 

a3 
33 
38 

32 
31 
a5 

37 
40 
40 

3.5 
35 
41 

---.\:i  411 49 42 ~ 4at--:jj ---:l:i=:--:W ---3'2 - 34 32 39 -~ 

3.8 4 ,> ·\.2 a.5 3.7 3. \I 3.7 4.0 a.5 3.7 2.3 3.5 4.1 
3.7 4.3 4.4 a.5 a.7 3. \J 3.5 4. I 3.3 3.8 2.2 3.4 4.2 
·1.2 ·1.'1 4.7 4.1l 4.0 4.2 4.1 4.5 3.8 4.3 2.6 4.0 4.5 
6. 1/ 1>.4 6.7 5.5 5.2 6.2 5.4 Ii.! 5.2 5.5 3.0 5.2 6.4 

__.!.:!! __.!.! _.-!:! _~_~__~~_-2~__5:! __!~::::.::.= _~-.!:!. 
5. I .1.5 5.5 4.7 4.7 5. II 4.6 5.1 4.3 4.8 2.5 4.5 5.4 

1='-=-=========== 

1 :15.1 :11.8 :33.ii 34.2 :tl.S :11.0 :tl.fi 34.5 33.8 :15.1 27.1 34.9 36.S 

~l:~ Ut8 ~:U ~:~:~ fn ~U ~lU fl:~ ~U ~U ~:~ fU in 
35.n :17,'11 :18.0 a7.1 36.5 :14.7 35.8 aO.5 :15.0 :l7.n 28. I 37.2 39.2 
36.5. as.4 39.2 38.3 37.8 36.3 37.1 37.3 35.4 a8.0 __ ..__ ._ 37.S a9.7 

-3.'i:l)\I--:l5.11- 30:1r-i5:3 - a5.a - 3:1.2-:14.8 --35. a -34~4 - 35:9 --;;:9 -35-:8 --31-:8 

18:1 195 187 179 183 181 177 188 178 lSI 148 180 193 
IS5 1OO ISS 177 18a 18:1 177 187 178 178 145 185 194 
lill! 1\13 ]88 lill 182 185 177 188 179 181 147 186 192

I 1751 IS2 179. Hifil 171 170 162 176 Ifll 166 134 178 lS4
177. 182 182 lI\S 172 17:1 155 170 1.58 166 ___ . __ ._ Ii7 185 

r-lst\--ISS - 18.,:-- 174,--}7s -- 178 170 182 In --174 --142 -IE; --100 

f I ! I I: - I
I w.OS!! 2.;.5., 211.031. II.nsl 17.1\4 17.97l Iti.5ti 15.33, 14.20 19.85 10.06 IH.81 15.76 
I 	 1'.85 13.47 IS.5o'i! 5.11 8.tH. 12.24 0.11 8.911 8.70 14.00 3.S2 14.22 11.2H

1I 	 ~.92 1.01 7.17! .9.1, ,4s1 ii.191 1.36 1.44 .80 2.la ,42 2.68 I.IMI 

II 	 &2.21 76.3. 79. a; &1.11 ss.ni 84.01 84.7: 86.11 85.3 80.S !H. 0183. 5 82.7 
;0.21 1l6'~1' 6n.3~ 71.5r 73. HI 72.51 72.1, 73.7; 72.5 75.0 80.2 72.1 71.2 
1\8.1 5,'i,8, bU.:!: 1\8.9!; GO.f> 110.4 59. .'\; til. a, .19."1 (}I.., 00.4 60.71 .'Y.6 
HI I 0 i 0 41 ,,7. 64 .'iI.1· 4\1 i 42· 28 199, 30 1.1 

l ___~,___~_~~_l "_~ 1 ... __t__ ....._~_~"__~ .. ___' ________________ 1'--_-'-__ 
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FIG liRE 11.-Daily telllperat;urc and precipitation records during the period from full bloom to ripening of flax varieties in six distinctive 
seasons at Fargo, N. Dak.: A, 1925; P, I92(ij C, 1927; D, 1928; E, 1932; FJ 1934. 
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Tho YitriC'tal ('xlll'riments wen' conducted during the entire. period 
undC'r the SUP(,lTision of T. E. Stoa, to whom the lluthors arc 
indebt('d for th<'.ngronomie dll tn I"l'port('d in tabl(' 17. As f;h(~ fii'ld
plot l'xp(lrimrnts wert' ('ondueted under ('xC('ptiOllitlly uniform soil 
condit.ions, vilriations in length of the Yl'getlltiv(' ilnd fruiting periods, 
yield of seed, tlnd qunlity of oil CIUl b(' nttrjbute>d largl'ly to vilriiltions 
in wt'ntiwr. 

Th(' yit·lds of N. D. R. 114 vllr'ipd from 1.4 to 21.2 buslwls all ilere. 
The dat(' of full bloom "ilried from .hmt' 22 to ;July 16. 'l'll(' number of 
dnys from sN'ding to I:ipeuing vuried from 82 to 10:3, llnd the p('riod 
from full bloom to ript'ning from 31 to 49 dnys. The Yttrilltions in the 
length 01 tilt' vegd.ntivl' pPL'iod u.n' undoubtedly iuf\uc!lcNl by soil 
moistul'l' supply tlS wdlns by dittt' of s('eding ilnd consl'<ju('ntdiffN'('nCes 
in photoperiod and teJup<'I.'nturl'. 

'I'll(' 1'Il1lges in s('(.'d chunteteristies in N, D, R, 114 were from 2.3 to 
4.8 gm. in w('ight I)('e 1,000 s('('(ls, from 27,1 to 36.8 in pel'('entnge of 
oil ill s('('d, and f!'Om 148 to J06 ill iodin(' number of oil. 

Similal' vftl"intiolls o('t'lllTe(\ in the otlwr fOllr varieties. In general, 
defkit'llt Vl"edpitntion illId high tt'mperittUl'('S reduced the yield, 
shortt'n('d tIl(' vpgetiltive nJld fruitillg ppr.iods, tlncl lowcl'{·d tlw wdght 
of tht' 8('Nls, tI\l' oil ('ont('nt of s('ed, und tilt' iodine ntllnbel" of tht, oil. 

TIll' daily lIlHximum, mean, nnd minimum temperntures nnd t,he 
dn.ily pr('('ipitatioJl foJ' tilt' p~'rjod from fllll bloom to ripening of the 
fin' Vttl"il'ti('s during t'l'ltnin (\istineti,-p SPllsons ni Fnl"go m'p shown in 
figUl't' 1 L 'I'll!' aVt'rnge iodine lHllnbers of the oils in ]925 11Ild 1927 
w('J'e 102 tw(\ 188, ]'Pspceth-dy. 'l'hf'1'I' WI1S nmpk preeipitlltion during 
both Sl'!ISons. Dming tllt' bloom-to-ri pt' l)('rioc\ of growth tht'l'(\ were 
no tC'ln(wmtuJ"('s nbovp lOO°F'. Thel'(' \VIIS it 6-day period with 
l11uximum tpmperatu I'('S of 900 

01' nbon· soon aftpl' blooming hl 1925, 
which folloWNllH'jwy preeipitntioll. In 1925, whpn tit(' highest iodine 
numbers were ohs(lfT('d, th(' lJIuximulll t(,lllp('mtUI'('s w('re b('low 80° 
during til(' InHer j)t\,J't of the pt'riot! of most rapid oil formution. Jr, 
1927, wlirn thp mnximum t('mperntun'sw('J'(·somewhn.t higher in this 
lllHel' IWl'iod, til{' iodine Illllnbt'rs W('I'(' sonH'whnt lower. 

TIl(' hight'st i1.Y(·I·ngt> yield of til(' 5 Ylll"ipti('s nt Fnrgo wns in 1926 
(tnbIt' 17) und tl1l' next highest in 1928. 'Ill(' n,Y(,J'Ilge iodinp uumbers 
of thp oils iu tlH'S{' 2 ."Plll·S were 181 and 185, r('spectivcly, which are 
sonH'whnt lower thun th(' iln'l'Ilgcs fOl' 1925 nnd 11:127, TIH'rc were 6 
days dming HI(' pNiod of most rnpid oil fOl'll1ntion with maximum 
tt'mjwrntul'Ps nboV(' 90 0 F. in 1926, but none in 1928. 

Till' s('nsons of 1932 :ltIcl 1934 wen' dl'fieient ill moisturt', find the 
tlH'rng(' iodine numbt'1' of tht' oils WitS 170 tlnd 171, respectivciy. 
During' ,lilly, pl'{'('ipitlltioH WI)S low ~nd t('mpemtllre high ill both 
,Yl'IlI'S.' :'vlnximurn tempPI'uttll't'S nbo\'(' 1000 F. W(,I'(' I'('nclled in both 
SC'USOIlS timing tIl(' InUt'1" part of the period of oil formation, 20 to 25 
dl1."8 nftt'r flow('ring. 

FATTY ACTO Al\ALYS.IS OF LI':\"SEED OlL 

The iodint' numhpl' mny give only it 1'e\l1tiy(, indier-tion of the drying 
quality of 11Il oil, ns it is onl,v n.mN1Slln' of totlllul1Slltumtioll, Linsced 
oil ('onsists of glycel'ides of snturntcd acids, togethc·r with th(' Ull

s:tttJl'ntt'd nei<is, oleic, linol('ie, nnd linolpnie'. O[('i(' will absorb two, 
jilJokie fOlll', Hilt! linol('lIi(' six iodine MOllls lWI' molt'clIle· of futty neid. 
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The iodin!.' numb!'\' of fi. sumpit' of oil doe~ not indientc in what propoJ'
tions th('i:it' uusnttu'at('tl fatty acids occur, Two oils hnving tlt(' Stum' 
io<iin(' llumbpl' may hny(, diJl'er('nt proportions of futty l\eids·1 nud 1'01' 

tlult l'('IlSOLl Il1ny hiWl' quih' difr('I'C'ut drying: pJ'operties, 
For thesl' l'l'nsons the oils from the gC'l'd of n. S('J'iC's of plot tests 

of tl1(' S(,l1S0llS of Hl29, 10aO, nnd 19a 1 WPI'(' unnlyz('(l 1'01' th(' C'stimn
tian of the ('onstitlll'nt fntty Heids, The fltlXS('('d WtlS growlI undel' it 

widl' l'llllgl.' of elilllntic condition:'i in difl'l'I'pnt plnl'('s in til(' L'nitNl Stntl's 
!llHL ('n nalla, 

For the t':'itimntion of thC' <.'OJlstitllPnl fatty acids the \rijs iodin(' 
11Umbl'I.':'i, the KHUfmtlnn thiocyunog('11 IlUIl1!J('I':'i, H.nd the 1)('I'('C'ntng('s 
of Slltlll':1[('d ileitis \\"('I'l' d('\.('J'll1il1('d fOI~ til(' cold-pl'('ssed oils 1'1'0111 the 
samp!<'s of fltl.XS('('d, Till' Twilchell Ipt\d-slllt-nlcohol method wus 
lIsNI 1'01' tilt' d('t(,J'lninH.tion or til(' saLlII'tlt('(1 ncitis, This pI'o('Nlul'(' is 
1I0W known to gin' slightly low \':tIm's, III mtLking till' ('ulcul:'Ltiom; 
for the dub. PI'c'sPllled in t11i~ btdll'tin, th(' sntuI'n,[('tL adds \\'('1'(, ns
sUll1('d to bp of ('quill pnl'ts of p:llmitic :wd stt'ul'ic ttC'i(\s, 'l'h(' 1111
snpotlifinhl!' m:lllpl' ill lltl' oil waS lIot (\('l('I'miIlNi.. but W:1S Itl'bitn1l'il.'" 
lilli:('l.l liS 1 1)(,1'('('llt in n11 sHmpll'~, H(,{'pnt illYt'stiglLtiolls h:1.\'(' shown 
tll:H titt' U:'it' of tii('ol'l'tienl tiJioeYIlJlog:PI1 YIlLues, as Pl'opospcl by 
l\.llll[mHtlll fol' tIl(' fntty Hcirls, 11':1<1 to S('rlOllS ('[TOI'S in cnlClllntillg tI\(' 
P(,I'('l'ntagl's of fntty 'neids in oils, Hipm(,lls<'illl('idel', S\\'ift,~ :Uld 
Sando lim htl\'(' SlllUllWl'izNI the l'('sult:; I'('pol'ted h,\" l'('('t'nt. inn'sLi
goll.tors :UHt Rugge'st [hut, wilC'1I 0,1 X titio<',\"nnogl'1l Foll/liolls nr(' llSNI, 
tbio('YilnOgpll \'nlm's of ~O,4 1'01' ole'ie Heid, 0::;.0 ror linol('ie acid, nnd 
l!)2,(i for iinol(,llic m'ld 1)(' h'utntiY('l\' URN\. 'I'll (':5(' Y:llU"~s W(,I'(' us('d 
in tbe' PI'ps('nl ('nll-llin lions, SOllll'willlt highel' \'ll.1U(,8 \\'('1'(> suggested 
(1,'}.1 ,,'h('ll O,:2~ titio(',\-nnogl'll solulions tll'e used. III I'('porting the 
I'PSllltS, til(' P('I,(,('U tngc's of til(' indi \'id unl Heids n1'(> ('xIH'es5(,(1 ns 
tl'igln'o('l'id('" in the' oils, It is l'('t'ognizC'ti '-.n.t th(,I'(' hn::; be('tl ('on 
si<i'('I:abk study or :llld impl'O\'('lllPllt in tl.. ml'thods of dl't(,!,lllining 
thiO(T:lllog('n \On iLJ(,~ :1 nd sat II nl ted tH'ids ~;;i IICC t hl' pn'S(,1l t l'('sults 
(1 n:2n-:~ I ) ,\-('1'(' obt:llIH'd, 

.:\. ('ollsidl'nl.bl(' llllmht'l' or tll1l1lys('" of lin,,('('(1 oil fot' tllp p('l'('('ntnges 
of li1(> s(,Yl'rnJ 1ntl~' lleid:'i bn:;p(\ 011 till' usp of th(>ol'eti('ai lhio('~'nnogen 
YtdUl'S un' l'{']lortt'll ill t!tl' lit(,!,HtUI'(" Thes(' n.nnlys('s show cOllsid('l'
nbll'. ynl'intllYll in till' Pl'I'(,(,lltngl's of ('l\('h i'ntly n.('id, HOWl'YCr, the 
nlllhol's h:\\'(' not found a.nY l'('f('I'(,I1(,ps to till' l'll'('cts of Yl1l'iety n.nc! 
w('ll.thl'I' ()!\ lh(' pel'cl'llblg(' (;1' till' S('\'('\':11 fatty ncids l'x('('pt thosi.~ lImt 
might h(' illrl'l'l't'l1 from th(' Yllrintions Ilnd (':IUSt'R of vnJ'illtioll in 10dinl' 
nu;n\)('l' of l hl' oil. 

ThC' p('l'('('ntllg('s of thl' dill'(,l'(,llt Heid" \\'('1'(' ('I1.IC'ulllted in the oil of 
·l stn.ndanl Ylui('[il'i" grown in i\. lob11 of 40 {'rop-yl'll!' lests at HJ wi<il'ly 
s('lllt(,l't'dstntiol1s, Th(' oil ('ont(,l1t or til(' s(>('d, find tllP Heid, iodine, 
fwd thio{'\'(WOg('!l. llulI1h('l's of the oils i\.I'(' giwn in lnbk 18, The 
p(,l't'elltngl's ol" till' illdi\'idllll.l acids ex p I'(,S"l'l I as tl'ifdycl'l'i<i('s ill the 

f Thjs 1::; shll\\ 11 in!l nO{'('flt Urtfch"l hy HOSt:. " .... n •• nntl J.ufIEsns. U.~, Til"; ('OMI'OSJTIO.s OJ.' ~":\·E~ 
.Ul ERIl"A!" l.I~Sr:E(' tlJl~, Oil nnd i'onll I~: 1;;1. 19·11. 

http:ollsidl'nl.bl


.I 

FLA..'(SEED AND LIXSEED OIL 59 

oils 111'0 giYen in Lltble 19. 'rho high fieid number of the oils fwm seed 
grown nt El ('('nt!'o, Cnlit, in 1930 nrt' elm' to exposul'e to damp COll
dition~ in the fidel n,[tel' mulll\'iLy nut! before threshing. 'l'hc iodine 
11llll1lwr amOllg fill the difrel'cnt sHmples varied from 15(j.5 to 197.5, 
nnd the thio(,VH,nogen llumber vnried from 97.4 to 123.7. Wide 
YHl'inJioiH'; in thl' ('HlclIln.tcd percentages of the indi\·idun.l. JnHyacids 
were fOllnd. The slltlll'nled acid;:; vlll'ied fl'om 8.:~ to 12.1 1>(11'(,Ol1t, 
okk Heid 1'1'0111 9..1 to 37.a 1)(,I't.'el1t, linoleit" Heid from 2.3 to 39.(j 
p('I'{'pnt, and linolellie nrid 1'1'0111 30.5 to 58.7 l)(,l'cen\;. 

Th(' I~Y('rng(' ('olllposilion of lhe 140 snmp\(-s 1U)ltly~('d WitS 7.8 pt'l'
{,pnl ::mLlII'lUl,d neids, 2;{.2 pt'I'('pnl ott'it, 19.9 lWre('nL linolei(', lu)(148.1 
IJl'!'C'pnt linoll'nir iI('ids HS ll'igIY('('l'id('s, Appnl'l'lllly some abnormnl 
olls "('I'I' pl'Odul'P(\ in tilt' ll'in\;;;, '1'1I('s(' StlIlll' snmph's of s('cd W('I'(' 
\lsl.d in th(' gl'IH'I'nl stud)' of' lhe ('rl'p(,\ of dill1uLl', thl' elimnJie condi
t.ioll:; during till' growth ppl'i(Hllwing gin'lI ill tn.I>I(·:; 10 to V5, inelusiv(' . 

..\f; thl' ('lillllHk dHUt In.buIaLpl\ gi\'('f; U\"('I':lgl' tl'mjWI'HLUI'l's, it docs 
not indi('n,~(' lin' IHugnilutil' :uu!. c1l1l'ntion of ('xtI'NI1(,S in Ll'llljH'I'n.turc 
thn.t might il1l1\1('1I('(' llLl' nn,tlln' or llIl' oil IHi<1 (Iown ilt O'w s('ed. It is 
11l'Ol>nl)I(' tIm! L\t(' lilllP of O('('UI'I'PllCP of high !l'1ll1H'l'aLurl's (luring the 
:;,'ed-fol'I11ing 1H'I'jod is of gl'l'ltl imllOl'llllU'l' in influl'll('ing Olt' qunlity of' 
till' oil, 01' 1,1l('1'(' Illuy 1)(' n, cl'ilieill stngl' in thl' (,Iu'ly I'ippning period 
whpn l'X('l':;:;i Vl' !(,IllIH'I':1 t UI'P:; HI'(' IIIos t d!'ll'i nH'ntn I. This is lll(\icft,tt'{\ 
hy til!' \,ill'ia!ions in th(' I'l'ftelion of the rom \'Ilridies as shown hy the 
pl'l'(,pnlng(':; of til(' :;(,\,(,I'n'\ II.l'id:;. .\11 foul' \~nl'iplil's dirl'l'I' sompwhnt 
ill Y ('gl' til Ii \'t' chn.metprisli(':;. Linoi:l :lnd Rl'(\wing iU'p Nl.r1y \'n.ricti('\S i 
Bison if; rnit\:;eason in tIln I uri L)' H lid IIHS I'pmnrlmble \'('gptativc vigor i 
lutd Rio is HOl'lIlnll.\· n·lntl' \":ll'i<'\;Y hll,Ying n long period of flowering. 

Oil l'OlllllOSilioll :tPIH'nl's to I)(' I'l'lnl('(l sOIUP\\,hn,t to yu,ripty. The 
oils of Bi:;on Imd Rio 1l,\'PI'ngpd 17;i in iodinl' numlwr and those or 
\.inola I11\(\ H('<iwing lSi) (tnhh· \l1.TIH' t\\'('I'ngp iodine nllmbe1's for 
till' oils rl'om tlw S:1.lI1pl(,,; of th(';,;p Y:ll'il'li('s n.nnl)'z('(1 1'01' faLLy ill'ids 
WPI'(' nbollt tht' :;al1l(' as lho~w eit('d (lable 18). The oils from the seed 
of (Ill' Rio ,'al'idy l\\'I'I'Hgpd di:;tinctly hight'I' i.n salurn,t('d ltc-ids than 
thos!' of tIll' t1u'('l' otlwr Yil.l'il'!il's. ThoiW fl'om tll(' s('('(1 01' the Bison 
\,tll'I!'!," nn'I':lgl'd. 11 ig\tl'l' in olPit Mid. 'I'h!' 1l\'l'l'ilgP pl'I'CenUlgc of th(' 
Ii noll'ie add for the foul' Ylll'il't i('s \'n l'iN\ nppl'oximatcly one Hni t. 
'I'll!' oils fmm till' Bison anel Rio \'l1l'i"ti('s ltnrngl'd nbouti tlIp sn.ml' in 
lll'l'('pntngl' of jillol('nic I\('i(l lInd \\'(,I'C dis l in('(I)' 10\\'('1' thnn those Jf 
till' Lillotn nnd Hpdwing \'lIl'i('(,i('s, This \'Hl'iC'tnl I'eltttionsllip was 
similur to thtlt IoJ' iodinl' ntllniwl'. TIll' difl'l'l'ell('es in Lhp fn.Ltv acids of 
t hI' oil::; throw sOl11e light, 011 tIll' (\iffl'I'l'IU'('S ill ioc.line nllm\)C'I:-1Jllt clo('s 
1l01l'Xpl:lin why the \'nril'tips I'NI<'l difl'(·I'l'lltl)-. 

'I'll(' 11lt1"1)-,,ps \\,('I'P ('ompIPl(' fol' the fn tL), neids ns tl'igly('el'ides in 
l\t(, oils from tlH' :;('eel of Lh(' 4 \'nl'il'til's for 22 ('I'Op )'pnrs at 14 stn.tions 
llnbl(' 1\n. Thl' f'oI'l'l'\:l,lioIl ('()(lflicienls for the relll.Lions lJl'twpen thC' 
spl'eifil'll !.l'I11IWl'HtUI'I' fn,('(o I'S , LhC' pC'I'('('n!ngl's of the individual Iutty 
ndlls fol' llll' c! YI1I'iptiel", nnd th!' I1Yl'I'ilg<'S of th(' \'ul'i(·ties lire given in 
til hll' 20, 
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8 :1TAlIJ." 18.'-Oil ('ontcllt of jila:sclJd find IIw (Lcht, iodirw, !md lhiocYflTlogm TL,ullball oj the (lils Jrllin the ,~cc<l groum under different cl,:/IH-"t!c 
CO/l(Utions (md '/lsed for hay (lcid analysis .• ,j 

H j.Oil contcnt (llI"~ls. SIWrCI'IJllJlol$lIJr{'l Aci<lnumtwr Iodine llumlwr (WIJs) ThloCYllnogljl! numbrr t'1 

H~'.I· , ~- ... - '" , -.- .• ,-... n 

1,\· \ Hl·".1 ", i J' 'AV('t.' Ll·, ](l'd'\ll' " I 'A\W' Li· wing IJiSOIl Hio ; ,\s~r· ' zEJHUH ion IIJ1(I crop ),("Ir ~ 

I110111 i willg I IJI~( II I tlO Ul(l' 'lOW' willI! , I SOil It {) Il){~ nOlll ; 3:';0 .... 1 
~ ',4 

"dmonton. ,\ III('rlll: /':/. Pel.' /'rl. t Pel. Pd. . ; 1 l !:"' 
!!lao all.t) ail. IJ :Iii. a; ·HI.7 :li.n L 22 0.00 : 1.011 I. a:! .\.~I '101,.4 102,j 185.~ i IS?,r, 189,~: 1~9.~, 111!.n 1 1I4,~ 115.41115.9 1 
11/:11 • a."i.~ ;11). (/ 3U. a .JO 2 as.o I.UI 1. 31 i 2.7:1 :!.29 ."It i 10_0 l\15.~ 1I11.!; 1.,.1 191.1,123.1 I 11~.61 117.( u.s. I lIS.S 'Cd 

<:;j ~ Sn",t;kntoon,otL'ikntdlcWHU:
11I:l(j :J1.!l: :l5.0 ~;.2! 3:ih t 3tt!1 III 1.55 · U9 • jj l. 10 . 1~9,8 1~6.4 172.7 liO.O 182.2 111.1.6: 1l·1.:1 (111.9 11:1.0 113.·' 
HI:l1 :I.i. Ii, an, Ii I as.3: :l(I •. I; :ii. ,I L 21 .Hfi · SO I .I;U ,VO'IIIIi.·' Wi.S IHi.S la~.O 1\12.4 i 123.2; 120.111 IIS.2 llli.O lIS.n ~ 

l!'l
~[onl,·n.~llulltnl)t\;

!!lao :n:1 ar..1 I 37. () :1 •. I ;15. Ii' ,I. II :!. :Ia ; 1.5;; , 1. 3:1 2,:1:.1 11;1.5! IS·I.2 17r. 11 
1 

173.5 1i8.4 I IOS.7 1'115,0111:1..1 112.0 112,\1 ij
1!!aI :I~IJ I :11. I :lIti 3 •• 0. :15. ~. 1.11) 1.05 LOr. 00 1,(11 183.1; i I~.; I 174.6 J7,1.8· liO.3. 110.1 III!. 1 113.0 1I(l.:!. 114.0 ~ 

('on·lIlIis. ()n·~.: j 
'" 

1\12U :W, H ./0, fl ' .8~ : •uo I lUI. 6 : HU. 7 I .!. _" . j 114. 2 113.0 L"" ... 00 
w:m ab.2 ! :lItl :15. 2 :1\). S :IS, I ;I. flU : 5,70 i. -1.1 ! 3.,1:1 5.01 191.5 IUS. a 1~9.0 I bO •. :; ,102.2) 1I0.n I 1I0.V 111;'01111.11116.8 ... 

II/al :lll.:I a7.1.1 :W, (l .55 • fj~ ~ .il;1 1111.7 IS'.5 l IBn, I I ".; ". II!!.:) 115.;1 114.2 .• '" ... 


l·nioll. Oreg.: 
wao au. Ii I :J7~ u ! :IS. Ii , 1.11 1. 221 : ISi.2 100.i 170.0 jI , . ,i· 1116. 0 ; 116.1 115.5l •• "I'" ,,," ~ 'AW:II I :17 UI :lS. U ·10. {) :. .01 .&'i , i.20 1 m I 180.:1 1,4.2 I • I'· ! 113.:) 110,0 '1' 1l:l.O .... ,

lIo7.1'mlin. ~rOnt.; I t l
.) r)7 [nIII2\l :1.L8 i :IU 2] :10.2 :\,.1 i 37.1 i I.On I.:m I. 51 I 1.[15 i 1511.0 1000\ l.S2.S 178.01.' 185'''l IIS.7 1119.2 II(Ui I' tl4.:I!1I7.2 

11130 :1I.7 :15.8 :l7. ~ :.I~.O, :111.7, 1.4·j LOO • I. 55 i: 77 t.60 I 18i. I IS>.2! 174.0 ! m.9 I 181.!; ,. 114. {I 1110.4 110.2 109. Ii 111.3 
W:II . ali. 5 I :15. S 40. () , illj .74 I .80 180.1: 178.'2! 17\1,\11'" ,,_ ... ,/116.4 11:1.2 1I3.b t::1 ; 

~Ioerllsin. :-\'Olll.: j l!'l 
J{l20 aO.1 !~~. ?, .- ~ j' ~ ". l I. ~~~ 2.01 : 2.01 ! ; m. \) 178.1! Inll i,_ " • -[- , .. ,I 110. .[ 1011. i 11:1.6 •. " ' • "CI ..,~ ,:12,71
111:10 . :\.1.2 a5.0 .1/. _, ,IS. "; .10.·1 I. __ 1.11, 1.22 j I. 22 I, 10 ' ISO.1i ISS.3 17.;.7 17S.0 I m.o., 117.1 II Ili.3 10;,1 105.,(\ 112.0 ~ ',.'j

Dickinson. S. Dllk.: I . I i 
III:!!/ '1" :W. 71 37.·1 I :1·1.0 . 1m 1 20 1 1.11 I .0:1 1.06! 171,·1 174.2 liO.:! 171.8 17:1,.1 1100.0,110.·1 107.6 107.7 105.2 o:13,,13.", I 1 ';j11130 • ;li: fi I ! as. 5 :11J.4 I :lti. 7 I. ,II I. i7 I I.H 1.5, In·1 HU,li lSI It 170.4 180. Ii 11IJ~.4 1115.:1 112.·1 105.5 lOa. II 

.J.\landnu\ ~; .. IJllk.: :: ~;~I' 
• -

;..HI:!!) ao. H :11.0 3/i.8! 3/1.n I :H.U. 1. 20 1 "1 ! 1.:12 1.2S 171.·1 175.4 172.1! 170.0 17:l.21107.01111.2 I07.llwo." !(I'.1l '~ 
1\1:11 . :12. I at, :; :lIi.l I' :.18. I ! :15.2' 1.1:1 1.-15 1.06 I 

i I. ill 1.4~ 176.8 1i0.:1 W5.~, In.r. 174.0 Illz.a I 1I0,.j 101. Ii 1()5.2 tIl3.2 ::aScwl'lI. S. IJllk.: " 
1\)29 a:l.-I :11.0 37.1 :11l.S :l5.3 t 1.;12 2.81 I I. 21 I 1.22 1.1)1 I~~.:I 17G.1 171.51\ lOS.7 17fo.2 112.6 I113.2 1(.1.21' 105.S 1111.4 §lII:lO . ;15.7 i :1O.n :17. fI I :111. i I a'.4; I. H 1.:1~ ! 1,3:1 I .1l~ 1.2; liI.:1 180.:1 1>0.3 lin. 5 1:;;2.6 116.0 114.(; 110.:1 107,S 112.4 
111:11 :11.7 :111.1 :m.:I) ,,-1- t.:l2 { 1.:11\ I.flli 166.5 162.6 i lli'I.4 ...... ' ••••• 103.8 103.0 102.0 ..... t:'I 

1-'argo. S. Dnk.: I 
11120 'l'1 • l :H.I aft·, I 3i.0 :i5.51 1.28 1. 21 I un I l.:itI I,;I~ 17fi.1l ISO.3. 167,6 i 170.0 173. i j 113.6/' 115.2 105.0 )105.51111.3 a 

:I:I:{, i an. 2, :17. 2 a5. a I liS.51I1U.s 1/)7'°1106.1 !lto1030 .,. • .. :ItO I.H 1. :13 I 1.·11 : I. .5;' 1.44'180.2182.5,170.11100.2 113.5 ::a 
Crookston. Minn.: l!'l 

19'.!\l. a:\.f. I :1[,,6; .• ' \ :lU.l 1.;I(l .so l. ! .811 ,o.IIS:I,$ 181.0 j.".../17li.3 •..1114.81115.8 ...... '. 112.4r.r:""tlIIao .15.0 I .1,. I I :10.4 1. thl I 1.2·l "1 •• IS6.0 li4.4 I ISI.1I " .' ••• ,,: 114.2 100.0 11:1.5'j 1.41 I 1 f)')1931 :14.8 :\5. \l 30.0 L .liU 1/4 ,.'. 180.01172.7,107.4 •• .I,.,jIOO.7,1O;.1 1(15.9 



~ 

Morris, .'linll.: 
lOan :15.2 a7 ~5 ml aD 2.77 I. 44 1.55 I. 2~ 1.74 ISIi.5 182.4 J!.!. a : I'!.:l. '1 179. 1 : 118.0 'U?<?: 111' 411J3.11 I Ill). 9 
1\1:\1 .0 ~6 m2 !.SuI J. 3:1 1. at; 189.2 1,0.4 1,9.5' ,11.l.{ 100.0. IOS.8 I .,. 

lit. I'lnil, "I lUll.: j 'I;
lUau :l:l.I; a;" ·f 35. .5 ;i;.. '7 ~i5. (j 3.:1:1 i I. 55 I I. 22 1. 21 I. &:1 182.2 181.9 lIlii.!! ; 16~.5 m.o I 112.1 • 111.6 104.2 i lO:U! 107,11 

~\lomn, Kuns. 
W30 :\5. fi :17.6 30.8 I. a3 f 1.'22 1.'77,.,.IS2.S i 180.7 J73.{j .:J 11~.9 112.8 I' J07.21 ...•• 
I II:! I :\5. 0 :\5, h :m. U .1)9, 1.l2 .no! ; .. ,1177.1 )f>6,5 157.8 '\' '..1 lOll. 9 \10.7 97.4 ..... 

F((ldollin, Knn:; : 
J I, f I I IIU2U :m,o ;),H a7.3 liS n :\!i.7 J.lti .\19 f 1.77 1.21! 1.281182.8! 19:!.2 171.2,171.1 i 177.1 \113. I l1I5.i ,109.4 107.4 111,4

WuU.'!'·f, Ohio, 1 

lUau :t!.:i I a,!. a! :14.'1 3~, r, 3:\ n .99 1771 .1111 1.~2t 1.2.11181.6 I8:J.4 1Ii5.2{159.:J!172.4ilH.U.1l7.JtJl6.6 117.0 116.4 
~lUl Atltoniu. Tp.'\., I , j , , I 1 I ! 4 

fO~!1 :1:1.71 :W.2,' ;JI),7, 45,1 a.18: i m.4 !HO.O ;1113.0 I i 114.5 ( i 108.3 104.5 ~,
W:\O :1:1.:1 au. I. 1 2.2'll I tWU.I .... 158.61 I jIUI.8', ,1I7.4 .. .. 

JU:U ' 35., :ri.·1 :iK [, , j 1.54 J.l!0: 1186.1.. J71U 177.5' • IHl.8; 11I3.4! 113.0, _... . ~ 


EI (',-IIIW, ('uHf , I i I I"'! ;1 • 
lU~U :\tI, U :IH. ~, as. s . 110 I .ssl 1.091 .9:\' 107.a 104.4 181.6 179.1 j ISS. I 'lIS.1 1118.1 i 111.8 Ill)"! 114.0 ~ ~! 
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'rABLE 20.-Correlatioll between percelltages of fatly acids calculated us triglycerides
iII the oils amt J1l1y temperatures for 4 ~arietie8 of flaxseed growlI in 22 field tests 

July tNn)l('rnturo and flax '·lIrlet)· Saturnted t"II Oleic 1 Linoleic 1 Linolenic 1 

-"---~::;::;;:,:;;;----------l----"-
f ------

Llnot»......... " .... I -0.080 i +O,:l26
Redwin!:........ .. .. . ". +.1)6:1 +0.158 -0.475'

+.:15:1 -.0:11 -.3U!!Dison.. ..... ........ ..... . +.0Sii I, 
+.0·11) -.:118 -.490'Rlo_.......... ......... +.288 
 j ..h11i7A,·ernges ...... .,. .. .. +.071 +.Ii2 -.570·· 

.-\ vcragllltllnlllllUII (0 F.): I +.284 +.260 -.581-' 
Llllotll.... ' .. ! 

- H:> . Redwlllg ............ , I +.44U' -.144 - .. 1:11
+.2.\() ;Dison. . .••••.... +.40S· -.290 -.r.55· 
.RIo..... , ..... __ .•.. +.:104 i +.3i3 ~.II!l -.Im; 
A.\'ern~es.~. ~",~ ~. -.311+.050 +.40:1 -.1211 

.A\'c~u mean CO F.): -.217+.153 +.536" -.2:19II.lno(a. ••...•. ( 


Redwlng .. ., ..... . +.0211 -.428'
-,047 +.r.05' 
11ison.. ,. ........... . +.240 I +.528' - .. 185 -.355+.210 +.273Rio ............. .. i +.lliU -.521

+.3()) +.300 
'rotal excess tl'mI)(!-rnturc~ ··1 +.025 - ••58...I •• 

.A "ern~('s ............ .. 1 
+.OJIi - .. 609··


+.241 .+.556" 
Llnotll ..... ;......... . !+.Oti2 +.31~1nedwlng......... .. I +.lIiS -.5:U"
... .I 

I 

+~Z2i +.1!l2 
+,013 +.120

Ulson............. . +.148 -.502..53-··Ulll ........... . :t- 438' - ,

+.470' -.ms.Avenlgcs~_ ......... ' , .227 -.515'
. : ·:1 +. :!63 +.113 +.381 -.639" -------------------------- J- ._--

The cO('fJicients lire in 110 ease sufJieientiy high for snfeprediction 
purposes, bu t the trend is wry sigllifielln t in relation to the eft'ect of 
high tmnpl'l'atUl'es during the oil-dl'\'elopment period of the growth of 
the flaxseed. 

The coefJidents fOl' t,ell1fl{'I'n.Lure 11I1d pel'centage of saturated acids 
arc gcnel'lllly positiYe, bllt in only one c!tse is the vnlue significnnt. 
All but one of the cocIricipnts for tell1pel'llturp and percentage of oleic 
acid arC' positi\"e. 

1'110 corl'e1ntions bctwppn temperntul'C nnd pel'ccntag(~ of linoleic 
acid m'e not significunt; some of the con'elation cocfnciell ts n.re negati ye
and SQmC' III'C positi \'C. 

The effect of tpmpe1'l1tul'c on thc pCl'centage of linolenic ncid wns 
more pronollI1(,pd. The 20 corl'Platioll coefficients computed were nIl 
negative; 7 of them W('l'e highly significant, and 6 WPl'e significant, 

These {'oIT('}nlion dnJn, fUl'theL' pmphllsizp the impOI'tancQ of tcm
ppratul'(' dUl'ing tllP ppl'iod of oil fOl'mation in the plant as a factol' 
determining the iodinl' numbpl'. High telllpprn,tures appcltl' to in
('I'pnse the proportion of oleic aeid and of thc more saturated acids nnd 
n'duee the' propol'tion of linolenic ficid, rcsulting in an oil of low 
iodinr lIumi>PI'. 


DISCUSSION 


}) The ('"uct PI'OC(,ss of oil fOl'mation ill flaxseed Illld other oil-bcnl'ing 
seeds nnd fnlits is not \\'('11 und('l'stood. LiLth> is Imown of the 
chnl'llt'tl'l'isti('s of til(' indiddllallipnscs that function in the metabolic 
PI'OCC'SSl'S uy whieh fn.tty neids and glycPl'idrs al'e synthesized in til(> 
spcd. Till' kinds nnd l'elutin~ Pl'opol,tions of futty acids in the oils of 
ditl·p('('Il{; speds are ('hnl'llct('l'istic of pnch spceics. HOWC\TCl', the 
l'eiati\'p P('},CPIl lng-rs of th(' fntt~T ncids IllIL)" hl' modified by selection 
of YIlI'i('lirs within n sJ)(>('il's and by eOlJditions of growth; that is,
by eli.mlllie 01' wpanwl' ('onditiolls" 
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•• ' JFLAXSEED AND Lh~-SE£D OIL 

Sl'l'gius IYano,' (12) observed that oils containing glycerides of 
uflsnt'umted acids with one double bond (oleic, erucic, or ricinic acid) 
Ill'l' little affected by dimntic changes, wherells, in oils having futty 
neids with thn'c doublc bonds Oinolenic ndd), the iodine numbers 
dt'('rclls(', with in(','cIlSl' of tempemtul'c, thnt is, with growth of the 
plilllt in Wlll'lll('I' et'giOllS; nnd oils with two double bonds (linoleic 
typc) III'C illtcnncdintc in response to tf'mpcJ'ntllI'C, 

Theis, Long, Ilnd BC'lll (20, p. 770) found It llliLl'lw([ in('t'l'I\Se ill Ute 
i(ldinc nllInbl'1' of the oil in flitxs(,l'd fl'om 10 to 20 tlnys fl.ft.l'I' floworlng, 
w1ll'II Itt the snme l;u1l' therc WI1S a 1111ll'kt'd inert'ltsC' ill iillo\C'nic acid 
(Hlree dOIlOI(l bonds) nnd It mUl'k('(1 deel'ellse in ol(lic acid (one double 
bond), In l'('gtnd to thl' PI'ogl'eSSiYl' changcs in thC' fatty acids t]}ese
lIut-hol'S statc; 

\\'hell the ('lIrves nr(' inspected togethel', it is observed thnt ns Ule degree of 
\Il\snlurntiol\ increllses the percentages of linoleic nud linolenic [ueidsj incrcllllc and 
t.hosl' of olde Ulle! l'\enric dCl·relli'il'. Tlli$ suggest!; thnt us the seeds mature, 
(!('';lltllrntion procl't'Cls through the stnges I5tenric, oleic, linoleic, 1.0 linolenic, 

Thl'Y ohsl""'l'd, n.lso, tba'!' enzymn.tic acti,-ity of thr. seeds decrcnscd 
us litt' 1H'1'('('nf:ngt' of oil ilH'\,t'i\sed, with It mnl"in'd (/(,cI'('l1s(' imllwdiatnly 
H fl('1' llJP J)priod of rapid oil forml1lion. 

Thl' growth of flnxsN,d f,'om flOWt'l'ill~ to matUl'ity hilS been studied 
by Dil!mnn (6'), ,Joilnson (16), and IJ('hbcl'g ct HI. (17), who ha\'o 
"hown thtl t the deposi{ion of UH' oil OCClll'S most l'flpidly from about 
tilc fifth to til(' twC'nty-fifth day nett'l' /lowcring, nlthough the total 
oil conte'lIt eontinlll's to incl'pns(' until tIlt' maximum dl'y weight of 
thp spcd is l'l'ilCltpd nl 30 to :35 dnys. TIH' finnl ripening 'process 
is rhidly II mnth'l' of <./{,hydrntion, 01' loss of moisture from the seed, 
tht' rapidiLy of drying dC'PI'IHiing 011 w<'Ilthel' conditions.. In hot

l 
dry 

w('ntht'l' the wholl' pt'I'iod of growth nnd rip('nilJg of Uw SCt'd may 
not cX('('NI ::\0 days, w\1l'rCHS in ('001 wt'lIthCl', with n(lequn,te soil mois
t 111'(', till) IH'I'iod from (il'st bloom to ripening mny ('xtcncl 50 days 
or J.101'(,. If n p(·riod of hot, <lIT w('lltht'l' oCc'lII'S during thn (.'l'jtical 
1)('l'iod of >wt'd growth Hnd oil formation, it rt'sults ill the production 
of shru.nkcn R('('<I of km- oil (,011('11(; lind n ]0\\- iodint' Ilml1bl'I' of the 
oil. TIl(' dnln p1't's('nted hprc ('onfil'll1 this intCl'pl'l't.II.tioll. 

(YIIII()V (II,) sug~l'sts that in mild dimntcs, where then~ is little 
I'll ngl' in !illY Imd IJ igh t t{'1lI perllt tlrcs, thc "main prod uet 01' the oil 
building prO('t'ss if; olck Heidj in thc rough northern eiimntc, with shl\,rp 
eitftngl's in thc tcmpcratur(' of HI(' dlly nnd night, ullsntlll't\ted ndds 
lin' (,1't'lltcd. Such elllmgt's * * * produce more 1in01enic neid." 
The nuthors ynn hHt'(lIy Ilgn'(' to this il~tc,·prl'ln,tion. It seems more 
Itk('ly thal lugh tempcl'Hturcs lind parttnl 01' scvero dl'ought tend to 
~hort<'n thc growth pl'riod of thc seed Hnt! fOl'ee C'itl'ly ripenillg, tlius 
limiting till' pcriod of oil synthcsisnnd ndversely nf1'c<~ting the enzy
millie pro('l'SSCS by whieh thl' morc highly unsaturnted neids, pm'tic
ula,rl}, linolPHie neid, nrc synthcsizl'd. At li'l1i/'l>flllks lind l\lntnnuslm, 
.Ali1skn; Edmonton, .Albcl·ln; Bozt'mnn,l\font.; and Nnppnn, Nova 
~kotifl, tl'rnpenltllr<'s of 90° F. l'Hrcly o(,(,lIr dlll'ing t!Jp growing senson, 
nnt! llnifonn\v high iodillc l1lunlw]'s in oils I1I'C obtnilJ('d fromflnxseed 
prod lI('cd nt "thosc sl nt iOlls. Tltl' menll 11111xill1uI11 ll'mpen1 turc for 
,Ju\y is 07° nt l\Jiltf\l11lskn, 72° at Fnil'bllIlks, 74° itl Edmonton and 
X tli) pUll , :Llld 7go nt Bozpmnll. Thc Iwcrngc daily J'llllg<' nt these 
stntiollS is rcl:ltivl'ly naITo\\', l1tul is, f,'orn ISO to 25° in ,July. The 
pr(>nliling tnt'tlll (C[llllernttlr(' <lul'illg tilt' eriticul pNiod of sc('(t growth 
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appeUl'S to be UmOl'C important factor thun dnily r!lnge of tcmperature 
in rclaLioll to iodine. number of the. oil. 

On the olhel' httnd, in the Grent Plains und in the North Centrul 
Sttttes, where hot, dry seasons were frequent during the verioc! of these 
e:xpcriments, oils of low iodino llumbers were produced. In these 
urCtts the m(,tln mnximum temperatures during .July rn:ngcd from SOo 
to 90° F., nnd dnily Illllximulll trlllperntUl"rs exceeding 100° were of 
frequNlt oeClllT('nt('. 

Drought !1ppeilrs to hn,ve lhr snlll(' efl"t,C't as high tell1prl"H.turrs ill 
rrducing thr oil eontent fwd lowrl"ing the iodine llumbrr. Ind('ed, 
dl"Ought ilnd high lrmp('mtuJ"{'s nm ('olllll1only Ilssoein.ted, lind it is not 
easy to «('terrnine lhe injuriolls ('(fl'et of eneh sepllm.tely. The dntn 
indicil,t(' thtH, in sl.'nsons when tho Ilnllun1 precipitn,tion is If'sS than IS 
inchcs ilnd whell dilily telllperntul"{'s ox('eeding 90° F. IU"e frequent, 
flnx production is h!l;t,j)nlolls both f/'om the !"tnndpoint of profitn,ble 
nc/'c yi('l<ls nnd qUlllily of ,1il. 

N. N. lvnno\' (9) foulld /'ell1Liycly litllc yarintion in lhe prot('in 
content of {)axs(,l'C1 gJ"()\nl und('/' different CI1\'ironmcllts ns compm'cd 
with thnt of wheat gro\\rn under thr snme ('onditions. In the p['escnt 
illV('stigntions the ('['lIdo p/'otein /'n,ngl'd from 289 to 44.6 porcent in 
the linseed menls of Jour YILI'ieties. A pnrt of lhis rnnge wns due to 
vnJ'iely, ns the mcnL of til(' Bison Yill"il.'ty wns nbout 2 pcrcent higher 
in protein thnn thilt of th(' oth('r thr('(' ynJ"iclics. In genernl, lligh 
1)['otoin vnlues wpre n550ciil,I cd wHh low yi('lds d ut' to dt'ficien t, precip
itntion nnd high !pmpcrn!uJ'es. 

Sr;\1\URY 

Agronomie lind ("ill'mienl <Intt\. On -t vnriNil's o( f1n.x-Linottl, Red
wing, Bison, nud Rio- ('()\'ering I) pt'rio<i of 1 10 10 erop sensons at 
cilch of 54 fil'l<l stnlions in ~orth "\ml'ri('n nrc prescnted. The gco
gruphiral lo(,ution of tlll'Sl' slutions rnngNI f!"Om nbout 19° to 65° 
nO['n, In,Ulllde nntl [mill ()4° to \·U)O west [ongiltl(lc. The clevittion 
rnngNl from 3:3 f('et bl'low St'll levpj to S,OOr) [eot nbove scn. lev'o1. 
'l'hc i\lIlum[ pr('("ipitn lion l'iltlged [rom R.O to 56.1 inchcs for the (,I'OPS 

grown lindl'!" nntul"lll J'llinJnll. 'I'he II\'crngl.' ll1enn lI.'Il1)J(,!"Il.tures for 
July, til(' el"ilient pcriod of ~('('ll and oit [ormation nt the northern 
stn.tiOIlS, rnngi.'.d from ;)2 0 to SSo F., witlt tIl(' ll1elln mnximnm te/l1
pCl"atlll"rs nmp:mg up to 104°. 

Th(' \TuriOtJ~ f'llctors, t\t(' ['l.'lnliolls of which we/'c studi('(1 statistic-nliy, 
were ilcre ~Tirld, Irst \\"('igh t pl'l' bushel. wcight of 1,000 seeds, oil 
content of s('NI, iO(lilll' llllluiwl" of oil, nnd ("J'udl'-protein ('on tent of the 
mcal; crop-yen.r 1111d ,JUIll' nml .July pre("ipitntion; the Hve/'ugc mnxi
mum, minimum, n,nd Illl':ln tempe/"lltl"'l'S; lhc dflily rnnge ill tcmpel'lI
tuJ'(" nnd th(' "exc('ss" lrll1()('rn.lurr durillg ,July. 

Ther(' WfiS no signifl(,:llli difl"l'l"('/]('(' in the nc/'(' yield of l\w four 
yftrieti('s bnsed OIl ilH' Itye I'll gl' yield nl nil stilt ions. A. yi('ld of l\.pproxi
mittely 11 bU5h('ls P('J' llCl'e wns In<ii("al('(\ for nn Ullnual pJ'{>eipitn,tion 
of 2;~ inelH's. Ynrintiolls ill l'1l\'il'ollll1enlal conditions l'('slJlted in 
yields from 1e:=;s t IHI n \ hushel to 20 bushl'ls 0/' morc p('r nere for the 
crops p:/'own IInder Illltumi rnillfllll, n,nd up to.tO buslll'ls or more und('/' 
il"rip:ntioll, Tlte IH'1"l' yirld is p()~i ti n'l~r ('ol'relfl trel wi I:h crop-yenr pn'
cipi(ntioll find /H'glltin'I~\' ('on'plllU,d with ,July tpltlpel"lltlll'(,s. 

'I'll<' ('omi>inn lioll of dimltli{' 01' \\'PtlLhl'r fn<"tol's, /l1ttinl~r llt'fiei('nt pr('
cipi In lioll n,nd I'X('1'5:-;i n' .July ll'nlIH'1"II ( lJl"Pi'. which l'('duc('(1 th(' yield 
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pN' acre, also CIHlsed a decrefise in seed size, test weight per bushel, 
oil content of seed, find iodine number of the oil, but an increase in 
the cl'ud(l-pt'oteill eontent of the menl. 'With thc cxccption of crude 
pt'otcin in menI, thcso fnelors Wcr(\ positivcly ('ol'l'elnted with crop
yt'l"U' lH'ceipiLfLLion ilnd lll'gaLinly cOl'n,lllted with tll(' avernge maxi
lllum, iLV('l'ngc .Il1PILn, nnd July" t'xcess" t(lmpern.Lurc, ,Tuiy precipita
tion n.ppl'fu'pcL 10 jnfllH'llce matt'rilllly oni~T the flcre yield nnd Lhe seed 
siz(', 'i'lL(' (,I'lHie protein in mpn L wns lll'gn ti n'ly ('on'elated with the 
l'l'Op-Yl'ar pl'l'('ipilil.tion unci positinly ('ol'l'C'in.tPlL with Juiy tpll1p<.'l'n
LUI'ps. As 11 (,Olls('C[upnce of thes!' ('ommon infltH'11(,('S, positiY<.', and 
in lllost east's hig\tl~- signifi{'llllt, con'pinl.ions Wl'l'{' found bptwCl'n ncrc 
yil'ld, wpigitt 1ll'1' 1,O()() spcc\s, oil. ('ontpnt. of s('('d, iodinp number of oil, 
fLltd U'sL wpigilt 1)(1[' buslwl. The ('l'ud('-pl'otl'in eontpnt of menl WfiS 

IH'gn.Li\-piy eOlTc\nit,d wilh Ihe olht'I' heLot's, l'xe('pL test weight per 
bw;\tpi, lhough lIot sO signifi(,iUltl~-, 

The. oil ('ontpnt of t\tp IUI'ge-sl'P(LPd \"nt"idil'S, Bison !tnd Rio, wus 2 
lH' :~ l)('t"(,l'llt hig-ht'1' I han thnL of tite smHll-sl'l'(lpd Ynl'i('tit's, Linota and 
HNLwillg, 'rhp {'ol'J'('inlion bl'tW('('ll s(,pc\ sizc nnd oil eontcnt, due to 
enyirollU1t'nLni ('olldilions, wns highLy signiJiennt for nil Ynrieties, the 
('ol'flll'ipnts rnnging from +(l.fi4 to +0,85 for l'n.eil vnl'ipty, Seed size 
and plumpnl'ss of s('('(\ nppl'IIl' to bp thp lH'st indien,lion of oil content, 
As fin Iln'l'flge of nil t(lsts, LIt(' wpight of Lilwtn. wus :~.8 gm, pcr 1,000 
s('('ds, HNLwillg 4,2 gm" Bjson ii,5 gm" and Rio 0,:3 gm,

In g(ltH'rnl, th(l slllnll-sl'c(\pd vflripties ~-il'ld oils of highe], iodine 
llul1ll)('l's Lhnn (ht' Inl'gl'-s('('cil'd Yllriptit's, As nl1 IWl'l'H.gC of nIl tests, 
t.lll' iodil1l' numhl'I' of HIP oils of Linota nnd ]{NLwing was 185 and of 
Bison nnd Hio, 1(1), It npPl'lll'('(l thnt the (ladie]' YIIl'il'ti('s, Redwlng 
n.nd .l..ino([L, \\"('I'l' it'ss nfl'l'cll'd by llnf:lYOI'H.hlc wl'nnWI' conditions, 
l'sppcinlly h~' high lpmp(,I'iltlll'('S HillL drought, thnn tIt(' latcr varieties, 
Bison nnd Rio, 11owp\"('I', within Nleh Ylll'ipty thC'l'c wns n positive 
('oIT('\n tion jH'l\\"t'('n s<,('(1 size Hilt! iodine numlH'l', Thp ('opflicien ts were 
lUi5 fOt" Hpt\\\"ing, O,()2 1'01' Lil101n, 0.49 for Hio, and 0.41 for Bison, 

.As thp titr('(' nU'HSUl'pS of ,July 1('mp('l'lLtur('--tite mPIll1, IlmximulU, 
H.nd tol:I.L pxe{'~s lI.hon' flOo F. -~n 1'(' 1'pln.(;('(L l11pnsur('s of px('('ssive tom
pl'rnLul'(" tlll'Y g-IWP, in gPllPl'ni, (,OI'I'('i:ttiOll ('o('fIieit'nts of similar mag
uitude, It is f(llt thnt llt(' lotal PX('(I"S tl'lnp(ll'fl.LuI'Ps n.bovc 90° F. 
(luring thl' s('('IL-filling l)('I'iod shoul(lrdlpct most f1.(,(,Ul'n,tply the injul'i
ow, ('11'('('1 of t'xtrl'llwly high ((llll}ll'mLul'p Olt tIt(' yipld and quality of 
flnxs{'(I(L EXCpBS lC'lll]H'l'il.ture ShO\\-Nl ltigh lH'gatiyo eOl'n'lntions 
(- ()..I~ to -0..1(3) wilh yil'id in Ilw ('x1)(1rilUl'nls condueted lUlckr irri
gn t ion at X ('wplL, t', lh.k., "\\"hpl'(' soil moisture' ,,"ns not n.limiting IndoI', 

Th(' 22-yc'lu' 1'('('01'(} (H117·-1938) or flnx tpsls nt :Fargo, N, Dn.k., 
shows, in g(,lIpI'n.l, ('0 l'l'l'ln.t iOllS 1>('1\\"('('11 till' s('n'I'n.! wcntlwl' n.nd crop 
[aetors similar to tbosp l'owring llll sta.t.ions, In ndditioll it ·~hows 
tly\.t, on'l' 11. ]wl'iod of Y('tlI'S, e1imatie fadol's mn.y ynlT extl'Plllpiy jn a 
glVPll nr(,H.. 
~. 'I'll(' ('oITl'Lnliolls bpl\q'PIl the pl'I'(,l'nt:li!:('s of lhl' clifl'('I'C'nt In,tty acids 
in till' oils Hllll .July lpllll}('rutu,'ps "how thil.t tpIl11H'I'ntuJ'('s during the 
oil-fol'mnlion lH'riod nl'(' J1('gntiYl'ly l'ol'1'l'Iat('d wiLh linolenic neid and 
positin'iy ('OIT('\lltl'd with tIll' snttll'nt('(\ :1.11d ol('i(' n('ids, The ('ol'fli
eit'nts \\"('1'(, small. hut I\U"- ('onsistl'IUh- shm\"('d thl' inf\u('nec of 
t l'm (H'rll tUI'P, ' , 
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