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c.-, Q INTRODUCTION---~.~--~--------------------------------------------------­
"ariedjUates of planting affect differentially the yielding ability of 

va~tiei many species of plants. In soybeans differential responses 
a~xhi ed particularly by varieties that vary appreciably in date of 
m~rjt erformance of varieties differing in earliness is important, not 
on'tY for~aking recommendations to growers as to choice of variety 
but also in comparing and interpreting experimental data from plantings 
at several dates. 

In view of the increase in accuracy of phenotypic determinations 
afforded by refinement of experimental plot techniques since 1935, and 
because of the increasing emphasis on composition of soybean seed, a. 
comprehensive experiment was conducted to measure the effect of varied 
dates of planting on agronomic and seed compositional characters of soy­
bean varieties that differ in earliness. 

I Submitted for publication April 25, 1950. 
l This work was performed undl'r an allotment from the Special llese!lreh Fund 

authorized by Title 1 of the Bankhead-.1ones Act of .June 29, 1985. 
sThe experiments were conducted by the United States Hegiona.l Soybean Labora­

tory, Urbana, Ill., and the agronomy departments of the cooperating agricultural 
experiment stations. Test 1 was conducted lIS project Gii9 of the Iowa Agricultural 
Experiment,Station, ur.d this publication constitutes journal paper ~o . .1-1605 from 
that station. The authors wish to express. their appreciation to .1. L. Cartier for his 
advice during the course of these investigations and to W. O. Cochran and Oscar 
Kempthorne for guidance in the statistical analyses and interpretation of results. 
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PREVIOUS INVESTIGATIONS 

Varied dates of planting wel'o I'('cognized eal'ly by Gal'Tl('1' and others 
(6)4 as a means of altering conditions unciC'r which plants matun', thereby • 
permitting a study of the factol's aff('cting :;('cd size and oil content of oil­
bearing seed crops, 1"0111' val'ieties of soyfw:llIs thnt difI'cred wid('I." ill 

em'liness wem plant('d in W('st Virginia. thl'Oul!;llOut n 2-nlonth Iwriod at 
intervals of 15 days, In I,l,'pnc'ml, tilt' lai:('l' t 1](' s{'f'd was plant('d tIlt' gl'pn /:£'1' 
was the reduction in oil content in th(' bean:; hal'v('sh'd, Th(, authors 
state this trend was not confil'rtwd ill oth(']' tl'stS, No dcfinit(' l'('lationship 

., between seNI size nlld dnfl' of planting was l'stablislwd, III :iddition:tl 
studies the authOl's found no COI'l'('int.iun bl'twP(ln f.\(,C'(/ size' and oil eon/pot 
of beil-nS taken from tl1<' sttm(' plallt~, TJwy cOl1elu</pd that "hl'l'('dity is 
a very important". fnctlw, not only witll I'('sp('e( to till' si;w and oil eOlll('nt 
of the seed but; nlso as I'egal'ds the ('xft'n t to wh ieh rh('s!' eharact<'rs r0spolld 
to cha.nge in environment." 


The period f!'Om gCl'lnillfLtioll to blossoming of foul' varil'tics of SO,\' ­


beans, growll under SUIIlIlI{\f' dnylight conditions nt Wnshington, D, ('" 

by Ga.mej' and Allal'd (5), r:lnl,l,'C'd frum 27 to 105 days, WIH'II the dnyligh i 

was shortened to :I 2 houl's, JIO\\,('\'('I', tlJl' \-:1l'idif's a II bc'came ('tl ri",­

maturing and blol:;sollwd 21. to 28 days aft,'1' g<'l'111 inat.iOIl , TIl(' blossoming 

time of the earli(,st vari(,ty was l'eduCl'd onl,\' slip;htly by tlH' ~hol't('n('d 

day length, whcl'eas tlmt of til(' In tC'1' v:lriety, Biloxi, \\':lS radica lIy 1'('<iUCl'(1. 


Composition of b('anl:; of thl' HafJ('ria.ndt v:ll'ic,ty plantl'd at foul' dif'fl'l'­

f'nt dates in one ve:lI' and at six clifh'rC'ni: dat('s the JH'Xt: \,(':11' in SOUtll 

Africa was I'epol't:~'d by Viljoen (13), Oil cunt('IlI; dc'c'n'asP(1 and protein 

content incrcns('(1 progrcssin'ly ns til(' plnntin~ date I\'as </('lay('(1. ,\,,11 
 :.content dCCl'ea8('ci ~Iightly with de1ayC'd plan ling, :,. 

Chemical compo:;ition of sC'('c1 of 10 Ya.l'i('l ie's or soybeans gruwn in :) 
States fol' 5 sllcc('~si\'(' yel1rs was studied iJ~" Carlll'I' and Hp./lPI'1' {I), 
Variance' contl'ibutl'd by "uridi('" \l'llS npPI'('c:in.bly greufpJ'.J,h:ln .that 
attribut('d to loeations 01' yrtll'S in sced size', pl'Oic'in P('J'c\'nta~(', oiilX'r­
centage, and iodil1!' nurn])C'r of oil. In t'tI('h of thl' ., eharactt'l:;; \'f\.l'ietjpf' 
internct('d with yenl'S to :l gl'eatC'I' extent than with loeations:' 

Yieldi; and rnn/ul'i!,)' dnt('s of sC'\"(1I':11 \Caridies of soylwans '/JInnt:ed at 
differcD t tinH'S in ::\1 ississippi 1\"('1'(' l'C'pol'ted by IJellf'OIl mHi ('lilT (r). 
Yields of 1)(,<1n;; from plots jliantvd ni s('Yl'ral da/ps priol' to ('tId,\' ,Jun!' 
did not diJTrr si)2;nifieantly, lI'iJPl'('L1S till' yit'ld fl'OlIl pl:llliing;;in la/(' .JUI\(' 
was apprc'eiably l'('dll('C'd, '-l\ri('(i('S ll1atuf'['d diJTl'l'('ntiall,\' ill rf'ltifion to 
various pinntillg d:ltps, "'fl('n plan ring: WtlS dC'!:IY(,(/ frol\l April ]:J to ,JUIl(' 
4, the nmtlll'ity of f,lip ('ariiC':it yari(,t,~' \\':lS I'('tanicd 2G days, II'hcf'('[\s all 
plantings of a. lalpl' varic,t,l' 1Il1ltlll'('d within 2 dtt,\'s, A ::!light {]('('I'{'II1O(' in 
oil con ten t of ill(' t){'anb;rorn late'l' plan ti ngs II'U,~ (J b;:;C'I"\'('(1. 

,PC'J'forrnanc(' of fi n' soylwHn V!ll'it'lit'::; plnn / C'(/ nL 20-da,\ in t(,I'\':!I" ill 
sOllfJWtlstcJ'n :\Ii;;;;oul'i I\'as J'('jJol't('d h,\'F(';\:>iC'J' (4), Wht'J1 plullipd ApJ'il 
20, tlH' eal'liC':>t and latest V:tJ'il'Li('~ in Ulf' pxp(,l'illJ('nf: ditrt'red 62 day:; in 
date of maturity, wlH'I't'{ls tlw diti'('I'('I1(,(, ill m:liul'ity datp or the ;,:nlll(' 
varieties plant<'d on .July J0 was only J.! days, Y:trip! it's 1'('11('t('([ ditrt'f('n­
tinily at the s('\'('J'nl dalc's of planting ill yic'ld, pJ'Oipin, oil ('OlltCllt, and 
iudinr llllrnf)('1' of oil in t/H' bf'ani:i, ~liL,inILlIll \'idds 1\'('1'(' obtained fl'om 
late-maturing vari(,ti('s II" Ii ('II. plan«'d ('arl,\', an;J sOIl1('wi1at laU'1' plnnting 

4ltalic 'lUlIlbers in pn/'l'lJlbeoc... I'cfer to LJ\t'I'alllI'P Cited, p. ;{!J, • 



AGRONOMIC AND SImD CHAHACTlms .IS SOYBEANS :3 

• dates gave maximum yields for the ('arly-matlll'in!!: vnrieties, Oil content 
of beans for each variety was higlwst ai tht' dat0 of plnnting giving maxi­
mum yi('lds, Tn !!:cneml, a slight dpcl'('ase in oil ('ont('lIt occurred at th0 
lakst dates of pinnting, Pl'oteil1 conf('nt lell(\(od to "ary inven;ply with oil 
eontt·nt, thr lowest protpin contpnt oecul'I'in!!: at tl)(: planting datc's giving 
maximum viplds, Iodin(' nurnl)('1' of tlw oil int'rpaspd with latrnpss of 
planting, ' 

'I'll(' effpet of l'lwil'onnwnt on tJw ('(lmposition of finxs('NI hns b(,(,11 
i"tndied pxtC'll"ivd~', Only stutil('!'; l)('rt:1,inill~ to Variation" inducpd by 
delayed planting ",ill b(1 l'rvipw(ld, III nil (lxTWrilfH'llt by ,Iohnson (8) oil 
('ont('nt of s('('eI of fivr val'i('(i('s of flax \\':\1' found to d('crp:lsP "lightly 
with d('lay('d plnntinl!; in on(l srasoll, whpl'l':ls in n sc'('ond SI':1S0n no con­
sistent ditl'rl.'('Jlc('S WPI'(' obt aillC'd, IociilH' nurn 1)('1' of oil frOIll one variety 
in a, single s(,lIson {t('('1'PHsrd slightly with dday(I(\ planting: no signifieant 
changr I'('sul tr(\ in :I s('('on(\ \'a riC't,'" TIl(' "tlld,\" slll.q~rst ('(I d ii1'l'rrncc's in 
Y:.u-icf;al ]'('flpons(' to dC'lay('d planting', 

MATERIALS AXD ~IETllonS 

'I'll(' diu n I'('POI'! (1(1 \1"('1'(' rolipc{(,(\ on t. \\"0 :,;('pal'at" S('fR (If field plant.­
ing::, \\~h iell will iJe' (\('"ignn,tc'd :1;; t(';-;I I nne! t('st 2, EX))!'l'iml'lltnl rrsuits 
from thr two I(';.:;t:; will be' pl'(1::('n1('(\ I'illlllltarH'{)lIsly, :ll' thry invo.lv(' a 
cPl'in.in drgrl'C' of duplication, 

• 
Trs/· 1 ('onsistrd of fin' YlI.ril'til'i'-,Rithland, :\Iukdell, ~landC'\I, lllini, 

nnd Dunfield, Earh v:ll'idy \\':JS pian(p(/ :.\Inyl, :.\1:1,\' 12, :'\Iny 2:1, ,hlll(,
:3, fmc! ,/UIW 14, 

Thr 2i) ('on1hinatioll;;of ,) Yal'iplip!:-\nnd:') dalpsof pl:lIliil1f,( \\'('1'(' :l1'r:1ng'cd 
in a. {) b~' I) Intl.;('C' ~qllal'(' dC';-;i,u:n with:l I'Pplie:ltinll;;, 'Fin' 1';1(';,:; of plnnting 
\\"('1'(' SlllWl'inlpWwd on thi~ dpI'igTI in n Rplii-plot :lITallf,(C'llll'rd, :L slIbplof. 
('on,<.;ic:ting (If :l ~iIHd(' 1'0\\' Hi [('Pt long: :In<l ;;p:H'('d ::;2 illC'!lPS fro III the' 
adju('rnt ::ulJ]lIOI:'1, Data I'('p0l't(·d, IH)\\'('I'('J', llf'l'tnin nnly to the IIwdinn 
r:lf.(· of plantinp; (uPPI'OXilllatpl,\'Li hllsJIPls pl'l' ;H'I'('}, ill(' otjl('I'·1 ::uhplo/s 
l)('in~ ('on;;i<il'l'pd hOl'ciPI' l'CIW", .\ll ngl'nllolllie 1l1(':1:~11J'rlll(,Il(~ m'l'(' rnad(' 
on in(\il'idllnl pl()t~, nnd nil (,('IIl)lo"ition,1i dp(l'1'I1Iinnliof)" \\'('1'(' Iw\(!r on 
l'1'jll'f's('n!(I{il'!' p(ll'tio!l;~ of ;,(.pt! 1'1'11111 ::in!.!;ll' plot;;, 

TI'~t 2 (loll"i:-'(f'd of \·(ll'j(,(." X dal('-of-planting ip;:(" ('(Jl1r\lH'{('d ulli­
formi,l' ,hIl'ing In·IO, IH!I, unci 1f)·I:? al A111<':-:, Io II':! , Crlmnn , 111., and V. 
Fayptl(', Inri, Of til£' ;) v:u'il'ti(·;: ;:(,If'c{pd for tl';;1 2, ;-: 11'('1'(' til(' "arnc :1;: 

tho,';(· u;.:p(\ in it'S! J-,-Blc1:land, ;\lukdf'll. (111(1 DlllI!Jc'ld I nU'iply was 
lIPPI'('('inhly ('IlI'IiPI' in Illa/lIl'ity -:'d:tlHln)'in~- nnrl I lnt(11' in IlWilll'ity­
HoOlH'. Til(, rin(ps of planting \\'1\'(' as Ilpnrly iriI'IHi('al wiih (h()~(· of (pst I 
:hi eiimaiie ('onriiiiol1" all(J\\'l·d. ;~ingJ(> plo(" ('oll:-.isiPd of ;:: 1'011';':;, It) fr(l( 
lOTI,!!; and 2·1- to :~2 ilw11<,1'i Iw[ \\'('C' 11 I'(l\\'!-:. U:UH W('I'!' ('oll('('ted on ill{' ('ent0\' 
1'011' onl:\', .Ball' of plant ing WtiS :lpPl'm:illllll(·ly 1 \'iniJk ))(':.111 pN lillf':ll' 
inl'b of ]'()\\" III (':I<'11 ipst l'llf' 2:) il'paillwllt (,!11l1hil1afinll~ \\'('1'(' fll'I'nn/,wrl in 
n ;) by :) 111 tt jet' ~(PU'_I'I' c1pl'iip;n wit h :1 I'f'pli('nfiolls, 

As ((oM 2 was ('ondll('tC'd ttl whlplv ,"cnttp),pd IrJ(':rtionl', :t Slll1l1n.:1I'\' of 
pl'l'rilH'lli climnrolog:i(': 1 dlll:1 at !·;)("h Irl(':\tinl1 is pl'C's('nt!'rl (IO, 11, "2), 
Geogrnphir:d loc:l(ion and laiC'l1!'sl' of ::('IlS0n, prpl'('r\i!'d nr-; fil'::( killing

• frol'it, for 11H' tl1n'(' IOl'ation:< :u(' gi,'(·n.in tab I!· I, and 11)(1 monthly :1','(,\,­

agfl~ of llH'tll1 <luil,\' tpmpl'ratul'('s for :\1:1," till'Ouf,(il O('tollPr :11'(' shown in 
tnblc 2. 

http:gi,'(�n.in
http:cPl'in.in
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TABLE I.-Geographical location and latenes.~ of season as indicated by date • 
of killing frost for 3 locations, 1.940-42 

!..:\pprOXirn:ltc. ~coltrnphit;nl 
Fir~t killill&; fro:!t. in aut.umn location 

Viner! I 
' t A ,,geraQ;e 

_~______ l.ondI1ll1,· I_l,"~_~_I__I_n_"_1_1_,_10_",_2___rlll_t_rl_ 

_\m('~, 10WII._ . ___!93°31)' W. '" 42°00' X. :'\0\" i iOct. 28 Oct. 6 

\.'rballa, 111.. ____ -' S8°l4' W. ·tOCO.5':'\. ,_ .. do .. -t- __ do _ •. ;-:epf.. 2S 

l,n FayeHe, I nCI...1 80c5l' W. 140026' X. j Oct. Hi IOct. 29 

, Menns fer 62, 37, and 50 yt'tlr" fClr lown. :Illinois, and Indiana, respectively. 

TABLE 2.-Monthly averages of mean da'ily temperatures for 3 locations, 
J[ay to October, 1940-42 

1'1:1('<' lInd ~'~:lr ; , , I 
,111M 1 .July I ,\U:';U51 I!"','plrmbrr i Orlol)ll:''...--:~-..--. ,- ~--~r l---'~ 

Alnc~! j()wn.: ep. :-:P.. cp~ cp. r cpo It '::P. 
1940 ___ • _____ • __ .... [Si.G 71.1 i.'5..1 I GO./l, {i.'J.O 56.n 
1941 ____ .. _... ___ .. ____ ; (j ..j~n nO.8 'i-LO 1 74.2: 65.2 ':.'4.0 
1IH2 ___ . ______ .____ 59,5 un,·1 ia.6 i 71.4; 60.S 52.2 

.\\wa~C' (o:,!YC'Il,rs) :-1l0..'i (\0.:2 7Zt~,~--7L,;i---6:i:21 .51.9 • 
~..;'__ ~~~..:;=:-;::_.:;:;.:.~~ ...::::;;~:'~....:. ..;;,.,;. ~c:.;;;..::,=::--:::: :;;;-:~ -- ,.::;:..;~...;.= 

L-rb:1I1u, Ill. : 

J!).!(L. ___ ,i~..'i i'.J.n i!l.n ,'.1.•51 no.o (10.0

I!)·IL ____ .,' liH.n ,"2.' 7,;.1 ,.!..! tiDA ;ili,n 


~ ~HltL. - .. . li:.!.·[ 7J.!1 ,ti.:l i"2.1i Mi.O ,).1•." 

,\Yt'r:l!!:[' r J(j yl':l/,' I tiL,1 in.Ii 7."i.fi ';{.:l tlG.' ;j·I.S 
.~--.'_'~_...-' ~r 

.::-~ ..~. ;".- .=-..;:~: ""-'-'-- ~.. ..,.......,.,..-"---, - ~---';;--"':= 


L(l FttYHtl*1- lud.: 
l!J40_ •.. , •. , ~ ••. IiO,"2 i:{.n I'.() iii.-! Il{i.~ t)()J\ 
10-1L ..... liH.:! .:1.<1 ,G.'> iii."- i l,tj .'io.s. 

.- 0)lO-1."2 ...... na."'- 7"1.'-' It.D 7a.!i fj·1.2 ,)/._ 

,\j.·(·ruf;p W2 'y,'ars I Ii I."- iO.\! i.l.1i ia,l (ii.O .iii.O 

All a/lTonomic data wp]"(' collrrt('tl at thr thT!?,P locntk,nR in a mannrr 
as nrariyid('ntical aR poi;;:;ihlr. S(;,pc] siz(>, nil pNcp.ntagt', prot('in lwrcent­
a!!:c, and iociinp numbpr of oil \\'Prr drtPrmined by the Cnitpd States 
Regional Soybean Indul'rri1l1 Productl' Laboratory5 aftN al\ ::amp\('s had 
bc('n stored in a conditioning charnfwr (ioa F. and 18 pf'rc('ntrplati\'e 
humidity) long enough to attain uniform moisture. 

ii Sow known us the l"nit!'tJ ;-Itatt's Heginnnl ;:O:oybcan Lnhoratory. Ff?lkral agencies 
('oopt'rllting in the iormer 11lborntIJry \\'cre the Bur('llu oi Plant Industry and th.~ Bureau 
of Agricultural Ch!,Jtll$tr~' nnti .En,lrineerw;:. The fP,,(I(ir('h phases ('ondu('it'd by the 
l:ltter Bureau w('re lalrr lran.'!iem:d to the :'\orthl'rn Rt'gionnl H.es('arch Lnboratory. 

• 



5 AGRONOMIC AND SEED CHARACTERS I~ SOYBEANS 

Data were collected for each of the following: Maturity date, plant 
height, lodging score, seed yield, seed size, protein and oil percentages of 
seed, and iodine number of the oil. The methods used in collecting the 
data were as follows: 

Maturity Date.-Number of days after August 1 when 90 to 100 percent 
of the pods had ripened, as evidenced by their dry appearance. 

Height.-Distance in inches from th(' ground level to the highest point 
of the mature plants. 

Lodging score.-Determined at maturity by assignment to each plot 
as follows: 

1. All plants nearly erect. 
2. All plants leaning slightly or a few plants lodged badly. 
;3. All plants leaning moderately or approximately 25 percent 

ludged badly. 
4. All plants leaning more than 45° from vertical or more than 

50 percent lodged badly. 
5. All plants nearly prostrate. . 

Seedyield.-Air-dried, threshed plot weights converted to bushels pt~r 
acre. 

Seed size.-Wcight of 100 seeds, in grams. 
Chemical aTialyse.~.-:\lethods of ch('mical analysis employed by the 

• 
United States Regional Soybean Industrial Products Laboratory were 
described by Cartter and Hopper (I). Oil content of the seed was deter­
mined as percentage of total lipid!S 011 a moisture-free basis. Protein 
content was (il'termined by multiplying percentage of nitrogen by 6.25 
and is reported on a moisture-free basis as: percentage of crude protein. 
Iodine number of oil waS calculated from the refractive index of the oil 
according to the equation developed by Major!S and Milner (9). 

Statistical treat.ment of data consisted of conducting an ana.lysis of 
variance for each attribute of each experiment with and without recovery 
of interblock information. When a gain in precision accompanied removal 
of row and column effects, the analysis with recovery of .interhlock infor­
mation was used. However, when no gain in precision resulted from re­
moval of these effects, the randomized block analysis was used. The 
combined analysis for an attribute was made on treatment totals, which 
lacked adjustment in those experiments analyzed as randomized blocks 
but which were adjusted in those experiments in which interblock infor­
mation was recovered. The cOTrrlation between variety-date means 
introduced by the lattic(' square method of estimation is sufficiently small 
to justify the analysis of these totals by ordinary methods. The estimat(' 
of experim('ntal ('rror was obtained by determining the mean error mean 
square of the individual experiments. Tn experiments in which interblock 
information was rrc()wrcd, however, error mean squares Were first 
weighted according to the efficiency factor of the particular experiment. 
Error degre('!S of frc'edom for the combined analyses were obtained by 
adding those of the s('parat!' (lxrx'riments, an approximatif'n which is 
dt:emed reasonable. 

As an aid in interpr<'iation of the analyses of \·ariance, estimates of 
variance components were (;alculated according to the method describ(·d 
by ('nImp (3). Tn thil'l proc('durt', th(> :Iti.ribut(' is regardNI alS made up of 

• 



1 
TABU: :l.-Mean I/umba ilf days 10 maturity after .4ugust 1 of 5 variet·ies of soybeans planted ott jj dates for 2 years (1939-40) 0) 

at 1 location (lest 1); and (If:; t·ariel-ies plaT/led Oil jj dates for 3 years (1940-42) at Sloeatt'ons (test 2); and analyses of variance 
for locatioT/.~ .., 

a ~ ~h:.\~ :\I'MBKR 0.' DAYS TO MA'rURITY 

-. 
i 	 =2!

Xumber of days to maturity (aher Aug. I) fur variety planted­
1.(lI·:lIjoll~ y.'nr. aud \·u.rh~'y I 

.-~- .... 	 -a 

-I ..... - -.--.,---	
MeanI 	 >

.\Iny I :\fay 12 :'of,,}' 23 .June :J June 14 	 t"--.--- _.....----_. 
~.--~ 

.Ames, Iowli (lest I, 1~;W"4(); 	 c::= 
llichll1nd 	 -t-­.j:U 46.2 48.7 52.7 57.9 49.8Mukden .. 46.9 49.3 	 55.352.6 	 57.7 52.4 ~ Mnndcll 48.2 .50.4 56.7 57.3 60.6I1linL __ 	 54.6 -51.7 53.5 58.7 	 56.256.6 	 60.4Dunfield 51.6 53.3 57.2 .58.8 62.7 56.7 

.~-,-- -.-~--------	 -0 

~ 

Melln 	 4SA 50.5 54.4 
--

56.5 59.9 53.9 ~ ­
:-..;.;;;"~ 

__\IIWS, Iowa (to:'si 2: If140 .12): ~ 
Mnndlirill a4.0 . 35.6 38.7 rn50.3 ,'>3.3 42.4Uichlnncl. 47.3 48.7 53.4 	 t;)60.4 64.6 54.9Mukden .'i6.2 57.9 59.9 64.0 iO.7 61.7Dunfield ,'i9.1 64.1 64.6 69.3 77.1 66.8Boone .... 	 ~ 75.2 	 75.•5 80.4 83.5 88.2 80.6 

- 0Mean. -.~..!HA 1-	 ~.56.3 59..1 65.5 70.8 61.3- -	 ~ 
Urhlllla. III. (t.]~t 2. W·W-.j:?): 0

Mnndarill_. _. 23.41 	 ~28.4 33.2 40..1 45.6 3402U.ichlnnd. 43.0 46.1 49.9 	 58.2 -a52.3 	 49.9Mukden 4:J.6 46.4 49.3 	 59.2 c::52.9 	 50.3Dunfield 49.4 51.0 53.8 	 61.9 ~58.1 	 54.8Moone,_ 
··i 65.4 67.0 69.1 73.7 78.0 70.6 c:: 

1-· . - ~ 
MeaD .. t:".l45.0 47.8 51.0 	 60.6 

• 
--I 
i 

--

• 	 • 
55.51 52.0 



• • 
1.11 	 F_ayettc, Inti. (tcs! :!, I!HO~'2): 

Mandarin., • _ • 31.3 34.8 40.2 5S ... 59.0 43.7
Uichlllnd. . 	 - ::1 55.7 57.3 110.0 1\6.3 67.7 61.4Mukden _ .. __ r.4.8 61.0 62.1 67.Z 69.5 62.9 ;..Dunfield " __ _ ~l (i5.6 67.9 08.9 70.3 71.8 M.D o 
HOODe __ ..• _ •., I 	 =c78.0 81.5 86.3 88.6 H4.2 85.7 

__ ."" 0 •_.~_~,__._._- ---, 	 o 
--,-~- ~.- ". zMean. ", 57.1 60.5 li3.5 69.2\ 72,4 645 o 

i :::: 
"--~""''''''- a 

;, 
;\;-;.\I.y".;S 'w \·.\IU.'X".~ t'VH LC:II'ATI'-'S:< 	 Yo 

t:;! 
rIJ

·r.,!l.t. ::! 	 r::: 
tr;T,>,;t I In.qt t: 

1.:,,,'11.,o.;t)u rC'~' oj .. :t I'i:. 111111 	 Illiliois. I'ndiuuu (1
ll~.·gn·f,~"r 	 ,~.. ~ " 

~ 

Ut'~"i'~'ri ,'if ! ~\I'ja II ,"ari:lIll'" , tn·,·\lollI :\h'an \~1II'iHl\i'f\ I ;\1 f'll 11 ~Ienn f \.arianl.~I: ;.. 


(rt·.>tt')1II tiqllUfI' ('Q',I"U'IIII'I\I li(jUan' ('O!llI,Olh\lIt, :"quufI' := 

_.. I ;..
~~~-~ t-~:'~"~~:~ 

(1..,Varkties 	 ! ·1 2·12.!l8 . 7.17 " I !1,OOS.:iU I I\JO.-Iti 7,(i5-1.S:~ i \ti7.:~5 111,282.-15 ; 225.24 t:r:D"tc~_. 	 I ·1 I (i31.8-1 I HUfi ' ., :!,Oli2.11 I "\.lit 1,'27.S:! :H.!lII 1,7fll.-I-I a5.45 ::c
1 	 tr. 

1\'fiJ":;.... _ ••• _. _ I Ia,a'-I, ,4S\ 4:J.\I' 2 -101.18 -:!.5tl Hi:.I.I; ; -1.0-1 7\1:i,S-I 	 \1.15 
VlIrietil';; X tlales" .. _ ~j l(i I ii.52 1 	

­.:;1' Hi :U.IH l .:1:1 15.S-l· i Ui~ 122.:17 !1.20 ~ 
1 

Varicti~s X Yf.'ar:' .•• 'j -I 25.77 I S -Ia·t.51) I '27.10 \0\1.48 I ii.55 (i:U.l ' un fS 
1.-1::1 I 	 j """:Dute" X yl'ar~_ 	 ·1 I 55.\1 i ~t;19 S 18(\.511 10.57 J.l2.71 8.76 ",.j 4" ., 9" 

".1. ,) I -.' - t= 
I trl 

Varil~lil~8 X dnles X \'..iII'". -1.27 .82 . ;.. 
Error ,, ___ .... __ • __ .,:' - - --I !g I 	 ~J2 28.08 7.' , 11.25 I ~uo :m.59! lU;.t ZI.S2 1.821 '72 -I.a6 -1.::16 Ulli j 

1.9(;1-	 rIJ~.~H Ii 4.91) 
Codficlcnl, of \'aris\iflll (I.wn:ent)_ ') - ::1.-1 2.7_.(1 --- .. -~---I--"'" 1- . ",:,J ~~._"__"...~~_ 

I 120 (ltlg~8 (I( fme(\olll f(lr Iowa. 
-.:.J. 
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contributions from variety, location, ycar, and so on, and the variance of • 
each conLl'ibution is estimatcd, The ml'thod d<'pends on the assumption 
that varil'ty, location, and year, for example, are randomly chosl'n mem­
bers of popuilltiom;, Without such un assumption general conclusion!! 
eunnof bl' drawn, TIH' COll1poH(·ni.s of vHI'ianel' ntl'ai"U1'l' thl' relativl' impor­
t.ance of (~ach possible contribution, 

AGRO.:\OMIC HESP01\SES 

MATl"RITY DATE 

\'arid]!'s in test I did 1I0t cliffl'r /!;rC'at:iy in datI' uf lIlaturit.y, As IIlllny 
ehul'Ilctl'l," appNlI' to 1)(' associated with earliness of soybelm val'i(·t.i(·s, 
ti\l' "lIJ'it'ti('s in !t'i"t 2 W('J'(' chos<'11 to .I'('present the maximum range in 
gcn('t.ic llIatul'ity thnt ('ould be utilized commercially in Iowa, Illinois, 
or Indiana. To fucilitat{' comparisons us to earliness of thl' varil'ties in 
Ill(' two h'sts, 1I\('all IIl:dul'ity dat.es at fiV(· dates of planting for tests 
1 Ilnd 2 at Ames ill 1940 ill'l' pn's('llt('d, Maturity elates of th(' two tl'sts 
are rl'asonably comparable fOl' Ow Il'sts, though conc\uct('d s('paratl'ly, 
TIH' varieties Wl'l'e grown in adju('('nl (u'c'us and planted on til(' sanll' daff's. 

TEST TEI\T :2 
~IHturil.Y (tutf' ,~I:lIUriLy d:llli 

\~ariejy: IJlroll ;Ol".j pial/tlllllt() ~ ,'[U'icty; .\len1/. Ie',. fj JJ/(J1Itill(J.'fl 

nichland ;"':ept. ::!;{ I ~lllndlll'jll ~i·Pt. 1:; 
~Iukdcn_ :O:('pt. 25 !li('hl:ifld. I"il'Pt. 2.t 
~1!lndeIL. :O:"pt. 2H ~I \lkd(:11 Hept,.2(;
lIIini. __ . ()et, I Dunfh·ld. ';:(11'1" :{O
Dunfil.·ld _. ;o;ppi. ao Boo J1l' Oct. Ii'. 

Yaril'ties ure list(·d in ol'd('1' of ('arlin(';';::::, with the l'Xc('ption of (llini •
and Dunfield in test 1. Although lllini matlll'('d 1 day later than Dunfield 
in 1940, 111('1111 date' of lIl:lI;lIl'it~· of Dunfield for :3 :'('llI'S was slightly l:ltcl' 
than thut of lllilli, In t;('st I OIP 1':1Il!!:t' of IlIntul'ily elates of til(' vnricties 
was 8 days; in h'i't 2 i1 was :~t() days, 

Y('an number of days to 1IJ:l(urity:tft<'r August I for (,HCft lo(:ation of 
test.s 1 and 2 and analys(·r:; of variance' for locations nppl':U' in table 3, 
Meall nurnbf'.J' of days to "lfItllrit~· aft('/' August 1 for all Y('aI'8 and loca­
tions of h'st; 2 find :malysis of va l'iullel' Uppl.'llI' in tahl!' ", 

D('la,Y('d dulcl'; of pl:mtill~ !'('stJlh'd in progr('ssiv('iy lat('1' datI'S of 
maturity, TIl(' IIwan tI('lay in lI1:1tlll'ity of ill(' \':lI'ic·tj('S in t('st 2 at th(' 
thn'l" lo<.:ations WHf; ('oll!';iHtPnt; a totul d('lay of 4·1 days in planting 
reslIlt,('d in n:·{.arding maturity apPl'oxirnutf'\y Hi days :d. l':H'h location, 
\11*nitude of dda}' ill l'ip('lIing ,":tried in (iiff('r('nt y<'arl'. :\ delay of 4;1 
days in planting r<'i.ard('d Illnturity D,:) days in ID40, IS,5 days in 1941, 
andl9,H days ill 1942, Th('s(' obsCl'\'ations an' contil'llH:d in the c:omhim'd 
analysis (If vnrilu\('(' (tabl(' 4), as variance attributable to date'S X y('ar!'; 
is of ItPJJI'('ciablc magnitud(', whereas that varian('(' contrihuted by dates 
X locations is ncgligibk, Furthermon', at all loc!ltions (table :3) com­
ponents of variune(' attriblliable to datps X yt'urs intt'radions W(ir(' 

appr('ciahl(' , 

• 


http:gcn('t.ic


9 AGRONOMIC AND SEJED CHARACTERS IN SOYBEANS 

TABLE 4.-Mean number of days to maturity after August 1 and analysis 
of vaN'ance of ':j varietie.~ of sO!Jbean.s plantf?d on ij dates at ,'j location.s for 
3 year.~ (1.940-42) (fcst, 2) 

-, ...._,~"'" .... ;.e, __ ~ ___,_ _.~_...~.~.. ,. , •• _~.. ___ •_~ ~_. 

" DCKree. of I Mean I \'"ri:"I(:I.· 
__ '_.._frc~~___ ~~'__~-.~~~I~lL 
!, .--

Varietie!;. 	 ,I :.W,G(i(i,i):3 Hli),68
Dates. _•.• 	 -.I 1 5,5W.5.5 :l\),01

:2 ! 14.'Ui.l -_,llYears•.. _•..• 	 'J -­

• 
Locations ___ .. 	 2 9,5;-~t2tJ 40,44
Varieties X dnteR. 	 lG 1 120,85 :l,aoi 

Varieties X years.__ . 	 S I, 2Hi.-.lO ~.4"
Varieties X IOClitiOIlS.. S ! 139.5,5 -1.33
Dates X. years_... . 8 2;j:I.~IO a.15 
Dates X locations _.•.. R 1 liAII 	 -1.69
Years X locations. _ • " ... 	 4 I 60f),2!) 4.62

i 

Varieties X dates X Y(·llrs•.. a2 .; :27Ai . H) 
Varieties X datfls X locations :32 :"'1).45 AI
Varieties X "ears X location!;; W 1!)5.tJi 11.33
Dates X years X IO{~flt.ions .' _. .. 16 SH.il 4 ,.,-
Varieties X dates X years X locution;: 

,_I 
64 25.7:) i.3::! 

Error. 264 :l.i(i :\. iii 
-..,...,~... ------- --= --.... ~--,......-..- I ,...--L____ 

In test 2, varieties rcspondl'Cl differentially to dates of plunting with 
respect to time of ripening, Although the varietal differential responsl' 
was consistent among year8 and alllong locations, as indicated by low 
variance components attributable to varieti('s X dates X years and 
varieties X dat('s X locutions (table 4), it was of low magnitude when 
compared with varian<:(' ('untribut('d by ditft:'r('nccs among varieties. De­
layed date of planting tl'nti('(i t? ref,ard maturity of th~ earliest v:1l'ict.v 
more than that of the latcst: vandy. ~\It:'ans for all locations and all veUI'!" 
(table 4) r('Ycal that a, dC'lay ~f 44 days in plnnting (,l1l1s('d th(' mnturit~: 
of Mandarin, the carltest "fmel,y, to b(' rctard('d 2:3 days; maturity of 
Dunfi('ld and Boone, t,h(' IntNlI, vsridic·s, was retarded 12 and 16 days, 

• respectiv('ly. ]o'rost hastened ripeni~lg of 130011(' planted at the laif' dllt,(' 
at certain location!!, but Dunfi('ld, 111 gt'nl'ral, Illlltur('d normally . 

http:2Hi.-.lO
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TABLE 5.-Mean Iodgl:Ug .~coresl fol' 5 varieties of soybeans planted on 5 tUlles fol' 9. years (1939-40) at 1 locat£.on (test 1) and o '""" 
5 ro,.ielies l)lantcd on IS dates for 3 year.'i (1940-42) at 3 lorations (test, 9), and analyses of vat'?:an.ce j'OT locations 

~ 
MEAl' 'LODGlXG SCORt:i; 	 (1

::: 
--'-~-----'---' 	 -----.~....•---- --- ..--- ---'.--..,.---- ­ zI 	 (5I.()'i~i"" ",· .. r~ ior \·uri~t.y "iBl1t",i' .--------1

1.0(":\tiOIl. yrar, Rud '\·ariety .)t t!3 II 	 )0­
t"' _...___	I__!<'uY 1__/ ~"'Y I:! L!~Il~ __ ~C:J I June 14 
§ , I I t"'Ames, Iowa (test. 1 ,Ul:\9-tO): " I '. . ,! ,> ~I.Richland, ......... __ . __ . 	 I.ij 1 L~ : 1.3 1.6 I •.0 1.1 ­~ Mukden .. _. _ 	 ~.g ( 2.8 : 2.5 I 2.8 2.8 2.7 -:''''1Mandell ... 	 :\.0 2.9 • :i.2 :j.7 " 3.7 :S.3 -Z

IlIini. __ ", . 	 :.1.5 a.:-; I a.8 4.5 4.7 4.0 
Dunfield 	 __.:~ _____:3.:1 ___~__ ~ ~I____~ 3.7 :> 

MI.':UI 	 ··1 2.9 2.9 2.9 3.:3 I 3.4 3.1 '. 
Ames, .Iowtl (tc.':!1. 2, I!HO·":'!): -:nMandarin.. 	 1.9 2.3 2.7 2.2 t 2.6/ 2.31

UichllUld 	 1.6 i 1.9 1.7 , 1.9 , 2.0 1.8 c;! 
Mukdell 	 ._ :1.1 l :Ll :.U; . 2.3 ! 2.7 I 2.8 :r: 
DUllficM 	 :1.6 : :.1.4 , :3.2 3.6 4.1 I a.6 ..:; 
Boone•• ":~I------::l.~l'--- .:~.S __ ~ :t7 _.____ 4.6, ... _._.. _ 3.8 =­

Meall 	 2.7 2.9 2.8 2.7 a.2 ! 2.9 ;; 
'"l 

=====: 	 1-===== .~ 
l:rbana, III. ft.:"t, 2, 19-10-42): ::MandlU'in_________ •• _ e 1.8 2.1 I 1.6 1.71 2.0 1.8 -cRichland _. _ .. .. . 	 1.2 La , l.l 1.1 1.2 ; 1.2 ~Mukden ... __ .. __ . .., 2.3 2.4 ; 2.0 2.1 :,u ! 2.2 t:""',

Dunfield __ ... __ .... 2.2 2.4 i 2.6 :u I 3.1 2.7 ...:j 
8oon~. ___ ... _. _. __ 2.8 ;{A . :3.4 , :~.8 , a.6 i 3.4 .-

iCI 
t:lMealL _ _. . .... _ 	 __ , 2.1 J _.. 2A I' 2.•-i--- --2.41--'-2.41-- 2.3I - J -.--='=---~'.~=! !====:==== 

http:vat'?:an.ce
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---------

La Favette,lnti. (to':;1 2, 194(}-·12): 

l\flWdarin.... ... . _ 1.0 ' 1.4 1.2 1.3 1.7 1.3. 

RichllWd._ 1.3 1.6 1.1 1.3 1.3 
Mukden•••. 2,1 2.0 2.3 1.7 •.P1 2.0 >
Dunfield, • _. 	 2.2 2.3 2.3 2.1 2.6 2.3 oIBoone__ •••... 	 -I 2.9 2..tj 3.0 2.3 2.1 2.6-"'_._-- ~---+-~-._-	 ~ z

Mean_. " .... 	 .1 1.9 2.0 2.0 1.8 1.9 l.9 o, 
I 	 ~ _..__..... ----"'---- ­ .... o 

>z 
AX.\I.\"1'.:8 en' \·... RI.\SCE .·OR LOC.HIOSS o -------.- ..-. 	 r:n

1 . 	 t"l
T",,~ 2\ ____: e.t I-J","':' ~ 

I ,- 1 Iowa Iliinois Indiana 
S~urce of \'arlRtioH )

i Oegrecs{J( I .Mt·un Variance Degree8(Jf 1:1: 
freedom ~tean Varianee Mean Variance Mean Variance >_._______I-="!lI i 	 ~ 

o 

"'Iullre component If'luare component square component square component 

Varietics_____ • ____ • ___________ .1 4 26.02 O. im) 	 "'i 
o .. 32.10 0.697 31.53 0.585 16.15 0.330DatA."S_______________________ --., .. 2.06 .020 	 to1.. 1.65 -.040 1.03 -,004 .55 -.011 55 

yeal'!!__________ • ____ • __ •• _____ _ 	 ....1 9.57 .oss 2 1.23 -.029 30.27 .329 13.96 .165
\'arietics X tlatcs _____ _ ._- 16 Al .026 1ti .79 .004 .64 .020 .63 .014 	 Z 


w 

\'arieties X years__ _____________ 4. 	 o1.81l .108 s .il -.003 5.03 ,305 1.18 .045 
Dates X ycllr;;__________________ 4 l.:n .0iO ,-s 3.43 .178 1.04 .039 .92 .028 	

~ 
b::: 
~ 

\'arietics X dat.~s X yeal'!!_______ 16 .25:J .018 32 .i56 .180 .459 .063 .506 .113 > 
y -~ .199 .199 2120 .217 .:.H7 .270 .270 .168 1.68 r:n 

:,~~~~~~:~;;~~:i~~ ~~~~~~~~~ ~ - -- -~ ~ -	 -... ------- 21.4 

Z 

r - 14.5 	 16.3 23.0 

I Lodging scores from 1 (('n~t,) to 5 (prostrate); see p. 12. 

296 degrees of fret~dom for Iowa. 
 --
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~~mG • 
Mean lodging scores for each location of t(!sts 1 and 2 and analyses 

of variance for locations appear in table 5. Mean lodging scores for all 
locations llnd years of test 2 and antilysis of variancc appear in table 6. 
A considerable range in lodF;ing was ('xhibitrd by the varieties grown in 
both tests. In general, lodging increast'd with genetic lateness of variety. 
Association of lateness with degree of lodging among soybean genotypes 
was noted by Weiss and CIJWOrkel'S (14). Among 248 F3 nnd 127 F.lincs 
derived from 17 crosses and tested in different years, correlations of datc 
of maturity with degree of lodging were +0.68 and +0.65, respectively. 
In the present study an exception to this association was found in tilP 
varieties 'Mandarin and Richland of test. 2. Although MllIldarin matured 
earlier than Richland, it exhibited a higher degree of lodging ill most 
test.s. The exceptional lodging resistance of Richland has, hO\\'('\'I'!', br!f'ln 
demonstrated over a p(·riod of y('HrS in many "[iridal testf'. 

TAHLt: 6.-Jlean lod{/!IlY 8COl"J8 and analysis of ,'ariance of 5 NI1'iel-l'es oj 
soybeans planted 0/1. •j d(lle.~ 0/ 3 locot-iol18 jor .'J yeo/'s U940-4?) (test .''3) 

.\1 f:.'~ LOI)G!~n <"ieoflf];:i 

1.(Hl~ill~ ~('()I'~' for ,"Ul'illtY 1>1;lllt!'!1 
.\II'Ull 

;\!ay ! .hll'" II 

:'>Iantinrin. l.li . 1.0 Ui 1.7 '2.1 
Hic;hl:l.IHi. U I.G l.a ,i U 1..1 
~Iukden ~.;) '2.;j :!.3 ; '2.0 

,) - .) -Dunfield ~.i -.1 I -.1 '2.n •
Hoonl'. :".0 :1.3 ; aA I 

:~.:i 

.) II 'J ­:!.·I 2.a -.,) _,oJ 2,:'; 

J){'~r(>('~ of :'\Iettll \'nri:uw(I­
:-:our('(' or \"nrinUou fr('pdOJb "f)lllPQllflJ11;~quIU'j' 

V Ill'ietie.'i._ 1 7u.24 0..')35
Datcs ___ . ·1 1.6u -.Otl. 
Years_ ..... 17.8i -.003
Locat iOlls______ . .')0.2,; .W:.! 
Varieties X dllll·~. ./, -.OOi 

Varieties X yellrs. .. :l.\J:l .lJ.l7 
Varieties X locations. I. iu •DO:.!
Datcs X years. ___ _ ;l..l\l • [);j() 

Dates X locations •. .ill -.007 
Years X locations., .. l:l.7ll .Iilii 

Varieties X dates X ycurs. - •. .7 . .., .!)a4 
Varieties X dates X locat.iolls. .li·1 .Olll 
Varieties X ycaTS X locatio liS. _ 1.-1(1 .Ot>'.., 
Dates X years X locllt.ions_ •. - - -" ... .95 .oa:! 
VarietieH X elates ;< y<'ars X locILtIlHl.q. ~\~ 72 .OS:; 

Errol' __ . •~W) .:'!IH • 
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• Date of planting had no appreciable effect. on the degree of lodging of 
nny of the varieties in any of t.he tests. 

Lodging was affected to a greater degree by seasonal variation t.han by 
the widely scattered locations in test, 2. However, lodging at the location~ 
was not consistent among years, as indicated by the appreciabk vnriancp 
component attributable to years X locat.ions in tablf' 4. Thl' Ilwans 
constituting this interaction were as follows: 

Location: 191,0 1941 191,!!
IOwll_____ __ __ ____ ____ ____ __ __ __ ______ 2.9 2.7 3.0IIIinois_ ____ __ _ __ _ __ __ ____ __ _ _ __ __ __ __ 2.0 3.0 U!Indiana _ _ __ _ _ _ _ _ _ _ _ _ _____ _ ___ _ _ _ _ _ _ _ _ 1.4 2.:3 2.1 

Lodging ill Iowa was consistently severe i at the other two locations the 
season of 1941 was conducive to heavier lodging than the seasons of 1940 
and 1942. The consistently higher degree of lodging at the Iowa location 
has been substantiated by other tests grown uniformly in the three States. 

• 

HEIGHT 

Mean plant heights for each location of tests 1 and 2 and analyses of 
variance for locations appear in table 7. Mean heights for all locations and 
years of test 2 and analysis of variance appear in table 8. 

Moderate differences in height resulted from varied dates of planting. 
Although the variance at,tributable to dates was not large, definite trends 
were established. :Maximum height, .....as attained at the second date of 
planting (May 12) and diminished successively at later dates. This trend 
was fairly consistent throughout t.he locations and years of these tests . 
Interaction of varieties with dates of planting was apprpciable only iu 
test 2 in Iowa. At this locat,ion, Mandarin, the earliest, variety, exhibited 
linear increase in height with lateness in planting. In no trial was the 
height of early varieties reduced as great.ly as that of late varieti(·s at the 
later dates of planting. 

Varieties of both test.s varied in height. As previously mentioned, 
varieties are listed in order of earliness in tables 7 and 8, and, with excep­
tion of the variety Dunfield in both tests, height varied directly with 
lateness of varieties. Correlations obtained by Weiss and coworkers (J 4) 
between maturity datn and height in 248 Fa and 127F~ lines of soyb!'uns 
wPre +0.55 and +0..58, respect,ively. 

SEED YIELD 

Mean seed yields for each location of tests 1 and 2 and analyses of 
variance for locations appear in table 9. Mean yields for all locations 
and years of test 2 and analysis of variance appear in table 10. 

A study of trends of seed yield can possibly best be initiated in table 
10. Variety means in test 2 for three locations and 3 years indicated that for 
all dates of planting, the earliest variety, Mandarin, and the latest, Boom', 
were lower in yield than the varieties intermediate in earliness. Varieties 
that utilized the major part of the growing season but did not incur frost 
damage tended to give maximum yields. Mean yields for all varieties ut, 
the first three dates of planting did not vary greatly. Yields at the last 

• 
two dates were progressively lc';)tcr. The performance of individual varie­
ties with respect to date of planting, however, was dissimilar. The yield 
of Mandarin, thi:! earliest variety, varied only slightly at the various 
dates of planting, whereas the yield of Boone, the latest variety, de­

http:great.ly
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.....TABU~ 7.-:~lfean heights oj 5 varieties oj soybeans planted on ;; dates Jor 2 years (1989-40) at 1 location (te8t 1) and 5 .~ 
varieties plant~ on 5 dates Jor 8 years (1940-42)1 at 8 locations (te8t 2), and analyses oj variance Jor location8 

~h;AN PL'ST HEIGHTS 	 r: 
:I: 
Z 

'Plant height for variety planted- (5
LOI":lliort. y('ar. and ,":\riety :\Ienn .... 

~ )lByl 	 )lay 12 :\Iny 23 June :i June 14 

.----------- --- ~ 
~ Ames, Iowa (test, 1, 1939-40): . 	 Inches Illches I Illches I Inches Inches Inches 

Richland _____________________________ . 	 §;31.6 	 :32.5 31.0 i :31.2 :30.3 31.3 
~ukden_________________________ _ 	 ..:3/.3 	 as.6 :~6.61 :{/.9 :~-t.2 36.9 
~andeIL ____________________________ _ 	 :~.5.() 37.6:U3.6 	 :W.l : :;8.6 a6.4 

~ 
Z

:W.li ; ?9.~ i :12.5 I :3~.2 :36.1} 39.0Illini _______________________________ _ 
Dunfield __________________________ .. _ :->7.2 i 	 ;3S. I , ;3, .4 .3::>.8 :H.!l 36.8 ::: 

:{7.~ I' ··-----------1-MeroL _________ _ 	 .--- ~roJ)I--- ;35.9 34.2 36.:3 
., 

36.81 	 ,--;
I 	 =======i======= 

Ames, Iowa (test, 2, HI4G-42): 
~andarin_____________________________ _ 	 rn

25.7 	 26.9 29.2 aOA :32.2 28.9 
Richland_____________________________ .. ____ _ I 	 o;{3.6 	 :33.9 33./ :31.9 29.1 32.4.1 
~ukden .. 	 tri40./ 	 -titO -to.6 39.1 :36.1 39.9-I 	 I"eDunfield__________________________________ _ -to.1 	 40.6 -to.O :38.1 :34.7 38.8Boone ______________________________________ •-! 	 ~ 

-t2./ 	 -t:U 41.4 40.4. 4U. 41.8 o 
l\ICIIIl __________________________ .. ____ .. _ 	 37~'j-r--':36.7 	 37.0 36.0 :l4.7 36.4 :;;.. 

~,'1===== 
Urbana, 111. (tt~~t 2, Hl40-41): 1 	 sal\landariu ___________________________________ _ 	 .)~ - : 29.2 26.7 28.7 .....28.8 1 	 aO.2 nRichland ___ .. _____________________________ _ ao.a .. 	 30:~ I 30.2 28.2 26.:3 29.1 

~ukden___________________________ ... ____ . __ _ 36.0 	 :!8.2 36.7 33.3 :l0.8 35.0 ~ Dunfield ______________________________ _ 
:36.0 	 :36.5 I :35./ 33.5 :30.8 34.5

Boone __ • ____________________________ .. _ 	 d40.3 	 41.8 ! ·U.8 a9.7 40.8
40.51 	 ~ 

t=.:
:\1(>:111. _________________ • ___ _ -----,·34.31---;31)·1 .j'-­ :34.9 32.9 30.9 33.6 

. - =::-:-.~ = 
; 	 I I 



• • 

I 

f,W' 	 '•.. 

J~a F~~~~~I~~.~t~~~ ::.~~~~~~)_:. __ _ I 

:!7.1l 2x.2 :W.l 29.7 27.7 28.5Richland__ _. ____________ • ___ _ 30.3 ;~2.(1 :31.2 29.7 27.8 30.2Mukden ___ .. ___ • ________ • ___ ,_._. 39,4 ·uI.a :J!lA 35.8 34.0 37.9 ;..Dunfield. ____ . ________ . ______ _ :17.2 :~8.7 :.18.1 33.3 :12.1 35.9 oBoone _____ . _. _.. ___ .. ____ _ _~Ii 	 ___._,_46.6 47.1 45.3 43.4 41.1 -14.7 -, 1---	 ~ ---,---- . I I ~----'--- ­ ~Menn _.. _. ---- r~- :Ui.3 :17.3 36.6 34.4 112.6 35.4 o 
_.--,--------	 -... ---------~----. 

i=1 
;.. 

ANAI.YSEti (w VAIIL'NCI, t'OIl LOI'A'J'ION>i 	 Y­
O -.----~- --'~-"'-'----------
7~..,..TCHir:! 

TeHI,:I- ....... lowa 
 ---------- t:"l 
o~tJllrq' or .... arilttioll Iowa, Illinoil'li (JUliana 

~--- :::o~~:;rl~~I~'I---- -. ·-I-·~- -I----·-~----
Degret'llu( IlIIelill I \'ariance )'lpllu Vu.rialU!e I ~leaJl \~nriunC'e llt~llII Va..illnce ;..
freedom ! Hf)Ullft~ component :.HIUarf~ "(,mpOUt'llt E'luur... ('Ofllponent S'Illltrt\ 1~()IUIJOIumt =0--- ----"------ ."---	 ;.. 

Varict.il.'f;. _ 	 4 :l55.52 8.14 4 1,345.12 28.0(\ 747.a8 :?4.81 1,88liJ15 41.32 Q 
Datl~fL 	 trl4 55.11 1.66 4 51.1i\l .05 !12.58 :1.07 Hi2.58 3.02 

~ 
Years_ 	 1 526.40 6.85 2 581.00 7.40 I-5- ')1'/ :?0.6\l 2,2Hi.61 29.01 ....•a n.... )Varieti(·s X <lak:;__ _ Hi a.20 .08 16 4,!.35 3.113 fiAll -1.05 1!i.fI~ -.17 Z 

u: o 
Vurieti,'s X yeal's_ •• __ ._. ___ ., -J 10.8(; .5·t 8 	 ...-:flAI -.22 2!UlH .83Dates X yenl's________ • 	 19.m) .8U I t:C-I -t.n .14 8 14.12 ,41 11.71 -AO 28.:i1i .78 t'j

;.. 
Varieties X <inks X yenrs __ 16 2.71 -.46 z32 	 12.78 :1.00 Hi.OU 4.81Error____ .. _.. _.. _... ____ ...... 	 7.99 1.52 I rii48 4.08 4.08 12 	 .1.97 1.97 2.17 2.17 

Coefficient of variat ion (percent) •. i' .. ------ 5.6 ----_ .. --- -~,------

:::4 ____ ~~:~_ 4 '.> 	 ·1.2 

~1For Illinois (tellt 2); 1940 IlDd 1941 only. Col" 

~~:~ 

http:2,2Hi.61
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TABLE S.-Mean her:ghts and analysis oJ variance of 5 varieties of soybeans 
planted on 5 dates at S locations for S years (1940-42)1 (test 2) •

~h;AN PLANT HEIGHTS 

-.--____ • __~_~ ...____ • _____.___' __4 ....... ~_~ T 


SuurN' of nu"iuticnf 11)(,loCrf!f!S oi frl'(>dOfll! .:\ltHIi :-squaT(' 
----.-.---~-~--------- ~ . -- -- -~-.-.~-~-t-- ---- -.~"-- -.......--;.-,. ~ _T. _____ 

Varieties ___________________ ._. ___ .. , _'_'" "_' 4 I :1,SI2.11 
Dates __ -- --- ... _.' __ ••. " .• - ....... _.. _..... :~ I 2Si.6S 
years_. ______________ ..•. "-" .... ' 2,:3S8.7aI 
Locations.. _____ ... ____ ... "'_' .. _... ., .-, :::141.16 
Varieties X dutes _____ ... .. Hi . 4i.2:3 

Varieties X years ___....... s' 50.44 
Varieties X locations_ . si Sa.6i 
Dates X years __ • _. ___ ..... Sf 10 . .'>9 
Dates X locations.... __ •. . . .. .• S; 9.5:i 
Years X locations.. __ . ___ .. , .. _ :.1 .. i!H.aa 

Varieties X dates X years ....__ ._ _ ... T") I 9.()! 
Varieties X dates X locations ... ___ ........ . :12 I ii.sa 
Varieties X years X lo('ations_______ ., .. __ . 12 .. 2.21 
Dates X years X locations __ . ____ . __ ._..... I" . 2:3.49 
Varieties X dnt.cs X Y(,lIrs X IOl'ntions ___ ..• 48 : 14.H4 

Hl2 2.60 

I For Illinois (tcst 2), 1940 lind 1941 only. 

creased appreciably with delayed planting. The sharp decrease in yield 
of this late variety when planted at the two latest dates was partially 
attributable to occasional frost damage. The Inagnitude of decrease in 
yield with delayed planting for the varieties intermediate in earliness 
was indirectly proportional to earliness of variet,y. 

:\Iean seed yields summarized by location in table 9 indicatNI similar 
trends with respect to differential responst' of the varieties differing in 
earliness. Among locations, the variance attributable to varieties X dates 
relative to error variance was lowest in Illinois, the most southern loca­
tion. The low interaction in Illinois was undoubtedly influenced by the 
relatively hi~h yield of Boone at t.hr latest planting dates. In test 1, 
although thr vllril'tjl's did not diffN :;0 grr:l/ly in ellrlin('ss, the yield of 

http:2,:3S8.7a
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AGHONOMIC AND SEED CHARACTlmS IN SOYBEANS 1i 

the carliest vnri(·ty, Richland, was not, reduced as greatly at. the last 
two dates of planting as was tit£' yield of IlIini 01' Dunfield, the Intnst 
varieties, 

A relatively large vari:lnce atf.t'ibutable to the interaction of dat;(, of 
planting effects with years in t£'st 2 (table 10) is of interest, The Illeans 
for years contributing /;0 this inif'l'aet.ion are shown in table 9, each ,,:1111(' 
consisting of the IllPall of fi,'p varieties replicated three tilll('s at 
thn'(' loca tions, 

Tn 1940, considl~l'jng all Vlll'idics and nil locations, mean yil'lds WI' 1'1,' 
unaiTf'cted by dat<' (If plant'illg, In 1941 decrcasp.s accompanied latf'IH'sS 
in pinnting; in 19,12 this trcnd was more pronounced, V:U'iatiOIl intl'O­
dUcf'd by s('ason:d vHriationR of planting date effects W:lS gl'l't1t('I' thall 
that contributed by o\'cl'-:1.11 difi'crences in planting dutes, 

TIl(' high val'ianc(' attributable to varieties X years X locations jllfl.'l'­
action may br' of inteJ'('st, R<'Iul'Iling to the analyses of val'ian!'(' hy I()ca­
tion ill tahl(' 9, it may h(' s{'('n that a considerable portion of this val'iall(,(' 
was ('ontriblltf'd by till' high val'il'tif's X years interaet ilm at tiI(' Iowa. 
locution (table 11), 

Thc' 1l1('fIllS by yelll's indieall'd that the vlll'if'ties responded II1l1ch difl'('J'­
('ntiy in the' 1942 S(,:180n th:ln ill the 2 previolls yenrs, In 1942, nwan yil'lds 
(If Ntrly val'i('iil'i'i, ('onsid('rin~ all dates of planting, r:xc('edNj those' of t h(, 
2 Pf('\"ious ,p'ars; on the ('ontmry, t he yield of 130011(', til(' latl'sf vtll'if'fy, 
WllS til(' lowt'st of the ;{ SI':1s(}ns, St'asonal int('ra(~tion sccnwd IlJl!ic:1l, in 
that killing fl'Os!.s ciminI!; tJlf' seasons of 1940 and 1941 oeeu/'I't'd :::2 awl 22 
days lateI', I'('spe(·ti vely, than the long-timt' fLv('I'ag(', '.I'ht'rt'fol'(" il.(',~l' 
;;('aSOI1S w('n' favorable for the dC'\'dopll1('nt of 1'(llaUvC'ly latl'v:ll'iC'lies 
('\'('n at ddaYf'd plantin~R, :h:illing froHt 0('1.'111'1'('1112 days ('al'ii('J' i hll~ 
the long-time llw'rngcill 1942, tiH'l'eiJy I'('(itleilll!: ,,-iplds of Ule l'f'iativ('ly 
laiC' v:1rictic's \\'11('n piant('d at dpla,w'd dai'(,R, As It tlJw'wquC'n('r', \\'11('n :dl 
£Inks of planting W!'r(' pnokd fol' 1942, til(' v:lI'i('ti('s yiC'ldt'd 11101'(' 11(':11'1\­
in ol'dpl' (If ('arlinesi'i, ' 

SEE/) SIZI; 

.:\1(':iJ1 s(,l'd siz('s, ('XI)I'('ss('il ill !!;1':1I11i; pel' I()O s('('ds, for <'aeh lo(':tt ion 
of tests I. and 2 and analyses of v:1rianee for locations :1ppe:1I' in tn bll' 12 
Mean seed sizes for all loeations and y('urs of test 2 and anftiysis of vari­
ance :tpp('ar in f:lblc I;~, 

Varieti('s difi'Nl'd in s('('d f;ize ill both t('f;ts, HOW(,WI', v:1l'idal diffl'l'­
('I1I'('f; \\'('r(' no/.: consistent; fOl' loeations (f('st 2) 01' ,)'(':1I'S , Th(' int('ractioll 
of Yaridi('S with locations was largely :tHl'ibutahlc lorC'lativf'iy l:uW'j' 
11I('an s('('d siu's of ('ariy YHriri.i('s and SII1:1I1('I' IIIran seed SiZ(,R of !aff' 
varil'f,.if's whrn grown a(, lh(' Iowa location, As a, ('onscqIH'n('(', wl1r'll 
grown in Iow:1, rariin('ss of Y:lridies s('('II1('(1 ('ol'l'<'Iat('d with lal'g(' s("'('" 
size', This association was not ('vid(m/;, how('\'('I', at, pilher of t.lw (lihel' two 
locations, Variance att.I'ibutable to vari('lies X years was also of appl'l'­
('iabl(' magnitude, but no consistent trend waR ('siablish('(1 by ditTN('ntial 
seC'd size of the vari('ties in different ,\'pars, FurtJwrrnort\ in i('st 2 til(' 
difi'!'rential )'('sponsc of varicti('S to yf':lrs was not tonsist('n t at th(' tlm'/' 
locations, as evid('n(:('d by 01\' rnagnitudr of Ow v:ni:IIlr'(' nt! rihlltahk tl)
varietif's X Y(,HI'S X i<)('11I,ionf:, 

http:o\'cl'-:1.11


()r)T.UtLE !J.-Ml'iII/ sl'I:'d yidd.5 per w.,.!' oj ii "urieties of soybeans planted on 5 dates for 2 years (1939-1,0) (It..l location (test 1) ­
alld ij t'arir,!-i"g ,}Imltcd (11/ ij d(lII.'1' fur 3 uears (194lh~2) at 3 locations (test f!), and analyses of lIariam:e for lorations 

.-.,....M E,'X HElm Y It:l.D;;--.---.---....---~.---"".'" -~ -~---....---.------...............-~- :I: 
Yield for "ariel)' phUlh,I·~ Z 

. ..J ~le:t11 
LOl'A,ion, Y'\1l1', ""d \..:tril'ty C 

;..._1\ __.~I:iy I .._~I:~:"I!!,.J._.~'Is):':~. J . ...:'~U ..~I.J -':="_~.I~--,- ..- .... ­
:;: 
c-: 

B/I.~/nol., Bushel" 	 II uxltel.. 1I/1,~"cI.~ I BII.sllI'l" HII"/II:L,
AI11('~, Iowa (ti'~t 1. 1\1:'1\) ·U)): 	 'r' \ .,,- 8 'r ~ (,~ (. '" - .,~ •_.J. _,J. . 	 - (.,) ""). J _ ... 1 -"." ::;

HichlJuu\ _ 	 -:. 2:J.7 25.S 15.1 25..'; 211.8 24.2 
Mukdtlll 25..1 26.2 :'W.S 21.7 22.4 24.5 -Z
MILlltJcll I. 27.2 28.!J , 25.2\ 2a.5 19.!I : 24.9
lIIinL. _. 2U..I 27..1 ( 2s.a 22.f. ( I!U 24.6 e 
Dunfidd L.. _., ..<-, ..•. --, -1···· .. -~- -	 --1----­" --I·

I '>r 2\ oJ" 8 'Jf f I "38 1 "I 'l 24.7 '. 
:\tCIUl. 	 """"~"'_~':::-I"""..:",,-=·:J· J ,- --~I=--·-··;==--"'I=,"",.-'''''"'==- .'.'1= ~=..";;). 	 -' . -:: 

, I tJ: 
:\J111!5. Iowa (It'lit 2. lIBn·.!2): 25.1 2".2'.!2.:l 2Hi 	 25.0 2:1.7 I 

~·;:!.2 ~ .S , 0.;M antJarin -I 	 "6 ". :!:.I.2 28.7
:10.5\ :m.tiHichlwlIL 	 .'\ .. 2ti.2 21.5 I 29.1 ­a:Ui :{2·.. ' ., ." i

Mukden .. 	 :12.7 I 26.;) 2'2.0 29.4 3.:H.:l :.:1.7
J)unfi~l.t _ 	 :1 I 11.:.1 titSlIi.O-i 2".5 21.4 j 20.7 I 	 cliQlJllc_ I' - "-'--.- .-.. -	 1 " 

. .1 2H.l 28.1 ! 	 :.­~1 ..:uL 	 ~S~_~t ,,"'"=~ .?:3.81~-==_':'O.61-:.=~~".36.01-· .-_.._-'" ...
I.1rltlulU, 111. (1t~~1 2, Hl·ln ·12): 1 

30.1 :10.5 28.6 i il1.2 ! 2s':.\ 29.7 f;-Mandarin ",t 	 :.I..... :H.I ' :H.7 ! :\!i.a :14.9:.15.7 	 CoHichland 	 :35.H 1 :)0.6 i !:!5.a , a2.7 :i4.0:.!5'" 	 ...;Mukden. 	 :\5.0 ' ::!:t7 ! a:ta a.....:35.9 :J3.U
Dunfield .. 	 r-:­~\5.ti :{2.7 ~ 	 :.12.7 I 28.5 24.6 aO.8 ...B....) ... ! .. 	 • .. _·1 . -, 

~~4.fil-·::!a.51 a2.2\ ::12.7 ao.s \ a2.7
M,'all 	 ~~~;'~<t~'" ;::,.~~;~~ ~." ----..::. --:-;:.;:;....:;:.=-.:.-:._;..-::::=:,:;"'---""'=I":-'-:~"·'="'=I- " .• ' 

• j 
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• • • 
1.11 	.~~y(:Ut·. Ind. (1t':;1 2. 1!'4'.1 42):

Mandarin 2;;.!1 2".7 25.1 
I

2U 2".7 l 2".(1ruchl~fld. :10.5 29.4 :10.6 30.0 28.:i I 29.8Mukden 	 a:u :J:!.3 :i3.4 :J2.7 32.6Dunfi(~ld :m.7 	 :m.31:la.7 30.1 29.a 27.5 :W.3 :.Boone ••• :10.0 27.0 22.0 20.1 26.11 
MI'IIIi , :10.2 2tJ.a 27.7 ~.:~~~i 

20.2 28.tl.~81,= 	 Z 
,.:;-.~-:::.:;:-.---,.;::;~-'==I"'" c.\II':lIIs fOI' \'\':11'" (1(,,,1 21: 

W41; ,)- -	 a::
_at;' ~:i.fi :.!5.6 :t,'i.6 25.0 25.4IMI 	 c=3~:O.O 29.11 28.0 28.0 I 25.7 28..'1

1I1·t~ :{S.I :15.5 	 ;;."1'" 27.0 a:l.5.;~t):~J .._ ., ~'~J 	 z 
~ 

,,\N.\I.Y,;.;S 0.' ,'.\Iu.\l';Ct: t'OK LOCATION'; if. 
to: 
to: 

·I...·:il.!! t; 
Tt'iH I 10\11:' ,.... 

:--:iHln:t i p[ \:II'i:IIII,U loaa illinoi. Indiana ="L"'~n"'" or' >rn·t·dnll~ 	 -----~--
U.~.,r•."(" of M,,"all Varlu.u·" 

I 
~l'ull "-,I-"uriltllce Ii -'Jeau I "arianc.r Mea.. I Vuieaee 

::c 
~ frt~'otll I ~'!'quUf(r OUIOI)ont'lIt ~ 	 > , .t'qUUT". ,~~~I.-I:~,I:~ ..... !llluare I ('t'flllmOt'nl ,!114IUZlrf~ r.urppone:lll

! 	 Q 

-
~ ,'ari,.·1 i('" ·1 S.26 I -1.14 ·1 {I:m.Sii 11.25 239.66 ..~.~-r'-~~

".:.!!I I' 
I ·)~~· I _ 

Oal"s, 	 ·1 1,:i5.85 I ".2Ii -1 600.4r, 10.47 i 86.a7 ~.7!1 .... r.liI •28 ~ 
~fl'aJ''' •. ___ • 	 -15.0:; 'JI :1.411.98 I 	 579.li!.I 1.58 , .I ,592.:n : 111,72 1,1127.811 I 2:U7\' ari"j i.-" X d:ll,·,.. 	 Hi; . :!O,S:.i I 2.50 Iij ! :jS.:H ·"SO :lS.a2 l 1.88 a7.7n 2.30 ~ w:

I'{ t _.J. _ _ ." al'i(~i ic;; X y'~lu~_ 	 4; 27."1 U .. :J90.41 I .• ~ 0" i ''95a I .54 	 ;·i.02 til112.4.'1 IDail's X )'I'lll'l;._._. .. 12.9.1 : 047 S 	 t"'lS'UH I n:J! IOIU5 I 5.5S !12.57 5.03 > ..., 	 Z~~'ar~cti~$ X t.1:,t .. ~:: )~ .' ~·!H·~ H, l - 8" i 	 ...,.. I'!'. - , ..15 .)- 15.11 I .).- 21.40 1 ".Oli I~.I! I ".01 (IJ 
1',1'1'111' • _ _ , •• _ .•. ~') I ,).•17 , :').:$7 Iliti . 5.40 ! :"i.411 ; !1.2'l.-	 !I. 22 a.OI I f).07 

Ctwttic·i.'nl !.f V IIrl:t I i~,~. !I'('!~._ \1.4 	 ,":.!I ...-.~- ---". -...--- ... =....-_--- H.a 	 7.9 
I 72 .It.-JtJ'l~8 IIf frt.~·jlo!l' rnrl ndi:lI.a. -~ 

http:1.411.98
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TABLE to.-Mean seed yields per aCTe and analysis oj variance oj 5 varieties • 
oj soybeans planted on 5 dates at S locations JOT S yeaTs (1940-42) (test S) 

MEAS SEEIl YIEW!; 

Yldd for \·Rri.~ty JlhUltt~l- \. 
\·"ri... y '--.---C'-----:-l-----,j----,----! !\Ienll 

--------·--1 ;:I:::;L~II-;::~:~::':I-;I,:::i:~: I-~'-'::-:h'''-e-:~-I-J;-:-:-~e-4ls-!II-B-l-'R·-h-els-
MantlariIL •• __ ••. _.l 25.5 2tUi 26.2, 26.5 26.1 26.2 

Hichland ____ ._ •• ___: 32.2 :31.5 n.3! 30.5 29.0 . au 

Mukden_ .... - ••• --.! :H.I: :i:i.H aUI :31.4 28.2' :U.\I 


f 'J" j' '\" 1 'J') ,. "98 "7 6 "1 '\ O"nfie«II -' - ----.---; :;(")"! I ~~·O' :;ti~'~ ; ;;_2' '.?_ -. i .) .'. 
noonl'•.. ____ .........__.)_.•'_1_-.::.:..:.. - ." _____1_._1_8_.7 ___:"_'5:. 


Ml'"n. • a1.2 ! :30.6 :~O.O 28.1 2!)JI. 29,1 

IJf.·l(rt:'·~ of !\!,,"n '~tlri"n(.'t! 
~'Iur('f' of \"H.rilldon (rt!•.,dom j M1luare c f,llnpOI1f:'llt 

.-------------- ­
1,368.30 7.\18Variel ie;; .... " .' "4 627.36 2.04Date!;_ •• _. - . 2, 3,726.49 14.52 

2i 2,580.55 1O.:J7
Years ___ ..... 
Locatiolls_." •• "•. " . 1(\ . 89.67 2.aOVarielief! X d:I1PS • 

225.08 1.Ii9Varieties X "!.':II'~. . • 147.14 -.Oti •Varieties X IOCIlI iOIl',-" 226.18 4.27Datcs X yel\r~ ...... - ... !)2.60 1.28Datei! X locatiolls ••• --­ 18ti.1i5 I .40Yt:ars X locations.. • •.•. 


21.:39 1 .;;9
V"rid ies X uate.'! X VCllr~ .61lVariclit,!,\ X dates X locutiolls. 22.:i7\ 
143.66 S.5t)Variet it:;; X years X locatilms .. 


DlLtm! X yelU's X l«)cuti(llllL. . .. . - " .. 28.77 I $1 

16.12 ; :usVarieties X dates X )'f'UrRX locat jon!'. - - . 

li.57Error__ . _. 264 6.1)7\ 

In ~1'lwral, dl·lnYl'd plilntin~ t'f'sultcd in dr'creased s('c<i sizt~ in t('st 1. 

In h'si 2, tim(' of planting hud littk I'fil'ct. on sl'l'd siz('. Howcvl'r, in 

, ('st ] Ilnd at a 11 loca lions of t('st, 2 S(.'('d siz~' of varieties was afil'cted 

difft'rl'ntiaJly hy tillH' of planting. Thl' dificn'ntial p('rformancc of varieties 


• 
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21 AO~ONOMIC AND SEED CHARACTERS IN SOYBEANS 

• was largely attributable to the failure of early varieties to' be affected a':! 
much by delayed planting as the later varieties. In test 1, seasonal effects 
on the seed size of the varil'ty Richland were pronounced (table 14). 
Delayed planting caused progrcssiw decreases in seed size in 1939; it 
caused progressive increases in 1940. No explanation is proposed for this 
inconsistency. In test 2, S4'ed-siz(' variation attributablt· to locutions and 
years was slight. 

TABLE It.-Mean seed yields per acre of 5 var'ieties of soybeans 1Jiallted on 
<i dales w££h 3 re'pl-ications at Ame.s, Iowa, 1940-42 

, ! 
8,Mhel." BlIsheL'i B ilJlhel"l' Blishel., 

3.t.2 2.t.2:\iaudllrill. .IS.!) 19.5 t 
25.8 26.2 at.o \ '.!S.7-<Hichland ;;2.1 1 2!l.125.3 29.8 
2(\.0 :l1.i 30.1) 2!H

Mukden. 
Dunfi"ld 

20.1 2:3.1 1:3:.:! 18.SBoone 

SEED CO~IPOSITIO~AL RESPO:\SES 

PROTEIN CO~TE~T 

• ')lean prolPin content for rach location of tests 1 and 2 and flllalyst's 
of variance fOI' locntions app('ar in tablr 15. ?\kan prot('in ('ontent for all 
locations and y('urs of {('st 2 und analysis of \'nriancc' appt'nr in tabl(' Hi. 

Varieties in both t('sts differNI in protrin content. Rrmllrkably low 
variances attributable to dllt('S of planting and the varietirs by dntes 
int('raction in all test.s indicllkd a drtulllly complete nbscm'c of ('ff~'ci. 
on protl'in conl('nt of single y:nieties or groups of vllrietirs by dull' of 
planting. Protein contt'nt varif·d with yt'llrS and with locations. 

O. L CONTENT 

Mean oil content for (':teh location of tests 1 and 2 and Ilnalyscs of 
va.riance for locations apprar in table 17.~'lean oil cont('nt for a\llocll­
tions and y('ars of test 2 and :HlHlysis of varian('(' appear in Inb\.:- 18. 

• 




• • • 

fc1'" 

T.-\Bu;12.-,-Mea" seed lIues per 100 seeds of oj mrieHe.~ of .~()ybe(l"s 1)lutlled 011 .j dates for :? !ICllrs (1939-40) fli I locatioll :g(/f'sl f) and 5 varietie" piml/ed on 5 dales for S year.~ (1940-.~f?) at, S {ornh'on.y (fe.sf ;?), (/lui ml(l/!I.~e.~ of varian('e for locatiom 
..,

~h:.u; SEEII ";IZEI' 

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

s.,.tl ..i.~... ltW ,>a.r\cty l)hlDteti.· .. ZLOC·Hihlu. ~'(':II" ~utd \ :trl~.t.\' = 
~Iean C5~I,,~' 1 ~'IB\' I ~ ,\In)· 2;\'--j~~;=:-l' JUB" 14 ~1--- . ­-f ~ -,---­

'\lIIes. lown. (it'st J, 19:W· 401; 
C:rum~ OrOf1l8Hichla.ul .• " . (;.y,r/UII I i c.._ ~ Gm"..16.69 Hi.6.:; "'.~ 

Mukdt:n. 16,2. 16.39 16.03 16.40 ~ 
M:mdt'll ... .16.01 15.a7 i 14.99 13.88 12.91 14.63 
lIIinL __ . 16.06 16.as I 1.:;.94 . 14.59 I 13.88 10.37 

-Z 
15.29 14.-19 ,))unfidtl _ 13.i1 12.29 11.08 13.37 e16.5a 14.79 


Mellll. _ 

.I~I 13.04 ! 12.13 . 14.46 -I 

ItU2 15.n ! ~~. I:;Ml.~~=~ 13.20 14.84 c:
.;;".4~!.

AJIll'';, Iowa (fl-St. '2. Hi·1O ·I~): 
M,ultinrill :r.

I'" 0') 16.48 ' 15.47 ; 16.~'9 .Hichland. 16.66 16.38 o15:13 : 1.').34 15.90 I 16.71 16.29Mukden. 15.871;,.61 ­15.67 15.18 . ~ Dunfield. 14.82 j 13.99 15.05iii. I:! 15.96 15.61; ~Bo(.nl.· ••., 14.27 13.56 15.10I:!A:; ~6_; _ -~:~J 11.29 o 
Menn •• ~1-- .:.~~--~. "'= 

1:).26 15.18 • H.80 I 14.50 t:U16 . ;0.14.74 
CFriJILlIlI, III. (tt::;1 :!. W·IO 4:'!l: -. ::c1\1 IIl1dllrin. _. _ lii.5S " -- 15~:"'="- --~~a.7:~t 

Richland _" 15.a61 16.38 1.').77 ~ 
15.:.12 J6.1a 16.21 : c:Mukden._ 16.87 ' 17.66 16.44 t"15.99 ,Dunfield •• lii.2:! . 15.13 . 15.:" I 16.34 15.61 ~ 

Hoone___ " , , Hl.2fi ' 16.48 i 16.90 16.82 ; 15.6:J 16.42 c:
.! I:'i.(Jfi 14.42 . 13.82 12.74 :, 11 .•')1 13.51 =: 

Mt.:ltII." _ .,. ------...-

C,' 1.'';.56 ! 15.sa.;;~~~~; .,..c15.591--__ ~5.tH .='-=~=::--===: 15.50 
~ 
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1." Fu\·.~ttc, Ind. (it·". :!, UHf).,":!): 15.22 i lti.-lO 15.721:1,:19 \' 1.~.38Mandarin, '...... ... • .•.• , •.•• ~~1~ , 1ti.42 16.24 17.37 17.53 16.69 
Iliclllnnd._ 15.8216.47 15.8415.S" 15.53Mukdtm __ .• 15.43 \ ;..­16.99 14.86 16.6216.94 16.96 II 17.3;iDunfield __ .,', _ C11.01 12.48
BOHne. __ • 1:t91 I 13.24 12.77 1l.46 

--' ~--~*'"'' ---j- --
J5,(;7 I - 15.57 1--l5.45 15.50 15.13 15.46 Z

)If'!lll._ , c 
:::: 
C3 

.\:>AI;YSt:S Ot' ",\KI.\:>Ct; t'OK LOC.\TIOSS ~ 

'reot ~.~ow:-~~. _I ._" -,.-- , -,--- -"'--.-':;:~'-"~ 
~ 

I 
'= 
w 
~ 
~Iowa~'}Hn'C or ,·:tl'iatiou t:'ID,'aren of .~ ---~,.-- ---.--- -1·----- ­

l)r,ar«1!' or )Ir.an '·:triaUU'f' rrc~tom f1 (')freedolll \ .quar" l..umpo, ... nt )1.·,,,, I \'"riane.! _\leaD : \P:UiOhCr. ~feaD IVorio.nee 
~ : f"HlJllr l ' l rornJlolumt. ~quar.! i (,'omponent 8cluare compone~Jtt 

,--' '." -"~, ~~- ,,- ,..,----.~... -""".-,-~.--- -------------- ----- ;;.. = 
., ISI.2,1 !{.:{:.{ .....1/9 1.14 134.30 I 2.70 >== .. :~S.O{i .1.05\' :mci i~'" -.13·1 I:!.SO .10 !J.I:,I It' 1.89 I Q.1 -I:~.SI 1.~1,Ihit:~, 

~ 
.02I . 1O-I.!3a L~~I ~ .r~.S8 .22 ~.20 .20 S.9:J ',:YI'lir:;. __ ~Hil 2.(\0 .1-1 Hi H.7t; i .ti:~ 7.67 .77 7.29 , .60 

,Oaril-til':; X dlltC";,. ' 
'. z 

~:;}j7 j 1.{i:) li.30 .:H i.18 .35.1 5.72 :.W\' aricli.':! X '·,'lIr,.; " .03 ZAO .04 00.."'").) :-- 2.S:' .12 1.17Dates X years., -l (i.7" C 


.75 1.87 .53 
~ 


\' arici il.'8 X dlltl~S X ye!lr:! Iti 1./5 ,f,li ::I:! uo' "s .1,61 
'Error. __ .• _ . ___ ., , , - -.,

t. .2,1 .:!-I Hi; .:!7 I :17 ~:!S .28 .28 .28 E z3.4 !__::;';i ; _, 3..4 ( .... __ • __, 00
{;N:ffil'il!nl (If \'ariuiioll (pl'Tclmi) __ -- •• _--­ a.:) 


I
.-----.....-..----'-.--.~-' -..-~' 

t>:i 
~ 
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TABLE 13.-Mean seed sizes (in grams per 100 seeds) and analY81:s oj 
variance oj Ii varieties oj soybeans planted on 5 dates af S 10cat'ionl1 Jo/' • 
S years (1940-42) (test 2) 

~lf'llIl 

""----,--------- .-.. --,~-....~. 
MandlU'in __________ " 

16.26 : l:;.S~Richland ___ • __ " ____ lii.ii:! Iii.(i:! lfi.4S 15.!Ui1.5.4·1 ).;.!l7 Hi. I:!Mukden_______ . _ ••• Ill. OS 17. Hi IIi.;la15.42 lii.55 1:,.:1fiDunfield._•• ___ • ___ • 1!i.71i 1!i.:I!l l.'i.IiOHi,44 WAHDoone ___ • ______ •• J(Ui I IILO:\ 1-I.liS 16.0!i- .I3.S0 1:1.:J7 1:l.SI II.:;·' : HUll I 2..1a 
~~-'---

Menll._ ...... 15...7 15.4,", I:;.~n 
"'g 

lii.ln 1·I.S(i 1.,).2:i 
- ...,,--~. '''--'_--..-" 

,\:>.\I.\·SI;' OF V.HII.\~('~; 

'-nrinul'r.:-ioUn'fi. of YUrihtiOIi 
['OIIlP(IJlt'>lIt 

\·I\.fil·ti\'.~ . ., I 

:ll~.!)O :l.!!~
Dntes••.•. ·1 S.:l.l -.12Ycars •• _••. 2 ;'):?IiSLocatioIlS._. ., .10,j.I,.,r. .10\':U'i.~tics X !Iiil.·;- IIi I..,•.s:{ .(i2 


Varie! i•.,s X "l'nc­

2·I.:?O\'aridk·s X I')('at j(lll~ .:JH 
In,HiDnlf,'!j X \,('1\1'.". .17 •·'.7tl .07 
3.:{1 ,()ii 

Dllt.t·.~ X lO(,1I1iO)1>i 

Y"lIrs X IIJ!!lItiolll-' 
II.Oii .Or. 


\'Ilri(.'t.i('s X dlli' ...~ X ,\'('111'$ 
 1.1i.1 .(li\'aril.'tics X dnl.,;; ~< IO('tltioll;-; 1..I,j .OiiV Ilriet,il'S X Y"llr;; X IO('llt iOIl" 7,4:1 ,·WDate>; X yenrs X IOt·n.UII/I;; .• . 
....'0 -.O:?\'nril'ti('ij X dllt,.';.; X ,1'('111'." X /o('mil'lh I.O:.l .~r) 

Error. __ • _•• _. __ . _" _ _. _ " _.. . 
.:!S 

VariC'ti('S ditTrl'rd sigllifkanily in oil mn(l'nt in t.rst laud :111 IO('ations 
of t('st 2. At individllal iO{'tlliolli'i liahle 171, Y:lrian('('S aitriblliabl,' tn 

• 




25 AGHONOl\IlC ,\:'\i) HI:;ED CIHRAC'mnS 1:\ HOYBEANS 

• varietal interaction wit.h years were generally nppreciable, but in com­
pnrisOl} variancNl contributrd hy varietal differences were not, of excessive 
magnitude. 

])('\nypd planting ui'!lIally .had little effect on oil contpnt. A slight tend­
('ncy for 10w('1' oil cont('nt t () h(' associated wilh delayed planting seemed 
('"ick'nt. Diffel'l'ntial)wl'forlll:lI1(,(' of the vlU'il'ti('s at vari('d dates of plant­
ing was noticellble. Oil eon/{'nt. of n'lntivcly late vuri('ties, particularly of 
the Boone variety, t.f'IHlf'd to b(' (\cereascd more scverely by delayed 
planting thnn thnt of ('nrly varif'iies, ('spC'eially in plantings mnde after 
'May 12. 

Variances llttriblltnblf' to .)'(':11':'; and IDeal ions ill tc'st. 2 were large, and 
arc particul:lriy sil!;nifiennt in "if'\\' of til<' small intf'rlH:tion of years X 
locutions. ::\.]e:ln oil (~(JIIknts nt till' lllinois loenJion were consistent.1y 
higher than at {hf' OtiiPI' 2 10(':1 i ions, :.\I1d III(':1n oil r~onh'nt R in 1940 wer'c 
consish-lltly 10\\'f'I' than in tlip nflw!' ::? ~'(,:\I'i;. 

T ... HU; 14 ,-illcan seed size (ill fl1'(IIIIS PCI' 100 sced8) of IN('hland t'n. le,~/' 1, 
.I9BO-It() 

:lltl) I 

I i, I Iti.i ! W,O . \;j.t I 15.i 
Hi. 1 !lUi ! IG.n! 17.7 li.t 

111.7 ' tn.7 i Iti,:) 10,1 \{j,O I ------ . 
I• 

1 

IonISE \ DIIIEIt OV Oil. 

~\I(':i.n iodilH' JillrnlJNR of nil f!ll' ('I\rh loeation of t.('stR I and 2 lIlld 
;ulldys(·s of v:lri:uH'(' fol' lo('ations npppul' in lnl>le In, :.\[('an iodill('llllmbcrs 
for :t\1 IO(,:1{ions and .\'('al'~ of tP::t :2 :Inti analysis of vari:llH:p app(':u' ill 
t:1 hl(' 20. 

Iodine nllllll)('l' of oil of t hp \';lripiks diff('I'(,(\ sigllificanfly ill all fr'sts, 
\'al'idnl difi('J'PIH'PS, ho\\,('\'PI', \\'Pl'(' not: ('onsist!.'nt among yNlI's at. UIlY 
of til(' .\oentions, as ('\'i(\(,I1I'<,1I hy ('()I1:-1isil'ntlr hij!h \':ll'i:III('f'S :lRs(J('iatf'd 
wiih v:ll'iplif':-1 X Y!'(1I's int!'f':I('iiol1s. 

• 
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t,j'1'... BUi :I ;').-Mea II protein ('Olltellt of ;; ,·atictit?~ 4 '~()!lbe(JlIs 1J/mllcd 1111 ;j dales for 9 years (J 939-40) at 1 locat-ion (test 1) and 
;'j !'(Il'ie' ic.~ 1'(Olltf!d on [i d{/te.~ fm' S yeafs (1.940, 4ft) II' S (OC(/I-i(ll/.~ (te.~1 2), (lnd analyse.s of mriam!c for locations O!I 

-l 
t<lM .:.\S PU(I'...:I!.; COSTt;S'I' o 

-_.---.-.",,-,,-~--- ...... - ••..--,.,,--'--- ~.---- + ••~-~.,~-~-'-

Protdu ('!ontt!lIt for variety plauteu- ~ 
Ltwutioll. yf.·Hr~ and '·Ufit,.ty I ~Ican 5 

>­",-Isyl ,lola), J:! ~lay 23 June a JUlie \.J t"! - _.. "-
I ~ ,....;\nw;;. Iowa (tcst J, 193!)-40): t"!Uichland.______________ . __ ......... _......... . 
 43.29 43.40 42.46 42.78 43.79 43.14 B;:jM ukdeu_ • _. _. ___ . ____ .......... . 
 46.08 45.81 45.40 45.70 45.56 45.71

MandeIL •..•.. _•. ___ ..... __ I ·16.70 46.67 46.56 46.75 46.61 46.66 j
IIlinL _. ____ ... _. _. __ . _... ___ __ 

I 42.88 42.99 43.20 42.86 43.53 43.09 Z
Dunfield __ • __ .. __ ... ___ oM •• ___ 40.91 4.1.41 42.30 42.77 42.80 42.04-., e 

l\fc8n. ___ .. ____ ._ ... _.. __ .. 
~ 

~r43.97 44.05 43.98 44.17 44.461 44.1:~ 

:\ mes, Iowa (tcst 2, '0-42): I ~ 
l\landarin.____ . __ . ______ ... _ .......... _.. . 
 47.07 46.81 45.82 45.90 46.09 : ·16.34 rp
Richland.••______ . ____ •.•. __ • __ ... _. _. __ 4l.91 4l.84 4l.92 4l.59 4l.744l.4O I :;Mukdell __ • ______ . _. ______ • _' ___ ..... ___ ... __ 45.16 45.07 44.89 45.70 45.64 45.29 ~ Dunfield ____ __ __. . .. _" _... _'" . _. 40.06 40.54 40.63 40.75 4l.47 t 40.69
Boone.... _.• _•.. __ .•. _.. _.••. _•_ _ _ .. _. _ 42.24 42.14 42.79 42.57 42.6!l ! ·ti!.49 ~ 

-- '-I-~--l\feull .••. ____________ •. ___ ._ ._ 43.29 43.28 43.21 43.30 ·!3.4(} j 4:1.31 ~ 

:;


Urbana, Ill. (test. 2" 1940-·J2): ! o
Mandarin________________ ._. _. __ • ___ ....... _ ;::c
43.87 44.27 43.32 42.57 42.90 I 43.40
Richland ______ .. _. _'" __ .. _.......... _.. _... ,_ 'W.03 40.52 4l.44 (5
40.42 4l.32 i 40.75Mukden _______ ._ •• ____ • ____ .• __ ._ .. _____ . __ 43.03 42.64 42.20 42.34 42.72 I 42.59 ~Dunfield ______________ •• _________ .•.•. _._ t:""39.26 39.31 39.73 38.58 39.801 39.34
Boolle_____ . _____ ._ ••••••.•• ___ •..•.• , •••.. __ 4l.00 40.52 40.66 40.61 4l.05 I 40.77 c:-l ----- ----- ~l\fnull ... ____________ '" ._. ________ • _______ __ 41.44 41.45 41.47 40.90 41.58 [ 41.37 trl 

• • 
! 

•
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-- ------

LII F~~~~~r~,~I~~_~t~~~ _'L~ _~~~~~)_:_ ------------------1 46.74 45.49 45.37 44.43 45.58 I 45.52 
Richland ______________________________________ I 41.70 41.6241.50 41.67 41.21 42.03
Mukden ___________________________________ . __ : 45.62 45.66 -15.8146.37 45.44 45.97 
Dunfield _____________________________________ J 41.70 40.82 41.19 ;;

41.39 40.88 41.17
Roone _______________________________________ -1 41.49 40.94 41.04 41.38 0

42.13 41.28 ::c 
0 

43.63 42.95 43.04 42.95 42.96 43.10 Zl\IcILn_ -- - -- ---- -- ---- -- ------ -- ---- -- - - -- --I
1, 

0
a:: 
(5

:\:';.,\LYSES Ot' VARIANCE FOR LnC.'\TIONS 
;0. 
ZT ...t2 0Tt-@t t-Iow:l 
iT. 

:-:i)l1I"I'f," of \·u.riatioll lown Illinois Indialla t"'l 
t"'l 

! 0
:dean Variance !'>Ieun VarianceDpltr~.... ofl !\lean Variancf' Degrees of Mean Variance 

rreeUorn squart>: component freedom square component square componen$ square component 0 
---------- :I: 

;.. 
:;;:3.62 260.09 2.53 247.62 5.27\-arietil''' ___ ---- -- -- -- ---- -- -- --I .. 114.8!) 4 5.59 118.18 

Datf.'s _________________________ 4 -.12 3.15 -.14 3.89 .04 >.. 1.23 -.53 .37 (')..., 
1 151.48 1.72 2 139.96 1.70 141.34 1.72 161.88 2.01 ~ye:u's_____ - ---- -- -- ---- -- -- -- --I

\'aril'tit'S X tlatcs _______________ 16 1.41 -.05 16 1.80 -.02 1.99 -.04 1.8.:> .02 ::c 
rn ....

Varieties X yenr;- _____________ J .. 6.67 .33 8 8.63 .45 4.83 .17 10.48 .59 Z
Dates X )"I.'nl':<__________________ 4 17.57 1.06 8 6.00 .27 9.94 .51 2.09 .03 IlD 

0 
VaritJIil's X datl's X \'ears _______ 16 1.72 .28 32 1.95 .36 2.32 .40 1.64 .34 
]':rror______________ =___________ 196 .86 1.12 1.12 .63 .63 iii96 .87 .87 1 . .86 ~ 

Coefficient of \":U'int ion (Jlen~enl.)__ 2.1 -- -- -- ---1-- -- ---- 2.1 --------- 2.4 --------- 1.8 ---------
;0. 
Z 
00 

I i'lliegrees of freedom for Iowa, 120 forIllilloi~. 

~ 
---J 
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Delayed dates"of planting resulted in a substantial increase in iodine • 
number at all locations of test 2; in test 1 no differences in iodine number 
were attributable to dates of planting. Varied dates of planting resulted 

TABLE 16.-Mean p1'Otein content and analysis oj variance oj 5 varieties oj 
80ybeans planted on 5 dates at 3 locations Jor 3 year,~ (1940-42) (test 2) 

M EAN PnOT~JIN CON'I'ENT 

Protein percentage for variety planted-
Variety Mean 

May 1 ~IIIY 12 May 25 June a June 14-----1-------------------
Mandarin __ --IRichland _____ 
Mukden ______ 
Dunfield _____ J 
Boone________I 

45.89 
41.1.5 
44.8.5 
40.23 
41.79 

45.52 
41.:34 
4.4.39 
40.24 
41.31 

44.84 
4.1.53 
44.35 
40.51 
41.64 

44.30 
41.35 
44.56 
40.34 
41.37 

44.89 
41.47 
44.67 
40.70 
41.59 

45.09 
41.37 
44.56 
40.41 
41.54 

Mean--l 
1 

42.78 42.56 '12.57 42.38 42.66 42./)9 

ANA[,YS[S OF VAUlANCt: 

DelJ:rl!f'H of :\[CIIII VltrilllH.'p
~ourec of \':triafion fn·t~dorH squarl.' cornpollf.'nt---_.=,.------------_. ---~---- ---------- -----

Varieties _______ ._. __ .~·_ .• __ - _____ ._ '.-.--1 4. ,';90.35 4.19Dates______________ -- -. -- - ___ . _______ . _____ I ,1 2.92 -.03Years ____ -_______ .. __ _ ____ . . _.. ____ .. _.. I 2 :346.00Locutions__________ . . . _______ . 1.28 •
2 2.5.5.69 .88Varie1.ies X dates ______ ... _ 16 2.87 .oa 

Varieties X years ___________ _ 8 12.00 I"Varieties X loca1.ions ____________ .. __ _ 8 17.77 .27Dutes X vears ________ 
c 

__ __ R 8.8:3 .08Dates X locations_________ _ 8 2.2':-j -.04Yenrs X )<)catiolls ____________ " ____ __ 
48.59 .53 

Varieties X dates X years ______________ . __ . __ ! " a2 2.42 .0;Varieties X dates X locations ________________ j !32 1.:38 -,04Vllriet,ies X yea.rs X lo?at.ions _______________ _ 16 5.97 .28Dates X years X IOllaLlolIs ____________ • _. __ _ 16 4.60 .19 
(\4 1.75 .29:::t;~.x.u,,:~X.Y:"~~I"~:t'"".~:..:::::I 288 .87 .8i 

------- -----_._-.. --.-.--'-----'--------''--- ­
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AGRONOi\nC AND Si'JEl) CHARACTERS IN SOYBEANS 

in consistent differences in iodine number at the three locations of test 2 . 
Throughout years, however, variances due to date of planting were not 
consistant in test 1 or at the Illinois location of test 2. This interaction is 
thought to be attributable to differential mean temperatures occurring 
during the soybean developmf'ntal period throughout thf' yC'urs of Hw 
tf'sts at these locations. 

Interaction of varieties with dates, in general, was of low ordel· Inag­
nitude at each of the locations of test 2. In test 1, however, varieties 
interacted considerably with dates of planting. Iodine number of the 
('urlil'st. variety, Richland, dccreased with lateness of planting. Varieties 
int('l"ll1Ptiillj,n in maturity, ~Mukden and Mandell, showed little change 
in iodine numbcl", whereas the latest varieties, Illini and Dunfield, exhib­
ited little change throughout the first four dates of planting and e\'Pn 
a small incrl'as(' at the latpr::t date. 

Among til(' locations of Lest 2 relatively high iodine numbers were 
obtained at the Iowa location, and among years higher iodine numbers 
rcsu\tf'c\ in 1942 t,h:m in tlll.' tWI) previous seasons. Deviations from these 
trends, hO\\'('vN, a.rC' indicuh'd by appreciable varianec attributable to 
til(' interaction of ."('/US with locations. 

:\CCl'HACY OF LATTICE SQUARE DESIGNS RELATIVE TO 

RA~DOMJZED ]n~OCKS 

Helative to randomized blocks, quasi-factorial types of experimental 
designs have been shown by numerous workers to facilitate accuracy in 
comparison of treatment means when variation within replications due to 
environmental factors is of appreciable magnitude. The higher df'gree of 
accuracy in quasi-factorial designs is usually accomplished by reducing 
the size of the experimental units among which variance attributabk 
to environmental factors may be eliminated. In lattice square designs, as 
used in these experiments, an estimate of the variance among columns 
and rows of the square or replication is possible. The accuraey of tIll' 
experiment relative to randomized blocks can be estimated (2) by com­
paring the effective error mean square per plot (with recovery of inter­
block information) with the eITor variance obtained when the design is 
analyzed as a randomized bloek dpsign; that is, the squares are treated 
as random iz('d repl i('a t.ions . 
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TABLE 17.-A-lean oil contents of 5 varieties of soybeans planted on 5 dates for 2 years (193!J-40) at 1 location (test 1) and 5 
varieties planted on 5 dates for 3 years (1940-42) at 3 locat-ions (test 2), and analyses of Ilarianc.e for location~ 

-----------~,-------

I.cJ(:atioll. ~~f':1r, arHi ,·ariel)" 

----.• ."---~---

Ameiu~hl~a~~_t_ ~~ !:~l~::~!: _ 
Mukden __ •___ .. -
MandeIL •• _.. __ 
Illini. •• __ . _. _ • 
Dunfield. _. ___ __ 

Meall. _ ..... 

Ames, Iowa (tt!st 2, 1940-42):
Mandarin. ___ .. ___ . _. _ 
Richland.. _ 

Mukden... __ 

Dunfield 

Boone_ 

Menn 

Urbana, Ill. (tl'~t. 2, l!l40-42):
Mandarill. ___ . 

Richland. 

Mukden... 

Dunfield 

800nt:_ • 


Mean.. 

• 


~It:"x Oil, Co~'rt:ST;; 
---------~----~-----~ 

Oil ('OI1H'l1t, iof' ,o;,lfil!i.\" planh·d­

~Ia~' 1 ~lay 12 ).tas 2!;I 
• 

J~_:~~l:~:__ .1---,,------ - --- ·_··_--------1 

J!).5S lll.tiS 19.74 
mas HI.I4 18.94 
ISAli .18.40 18.26 
19.1i2 19.3a 19.21 
20.a9 20.:)8 :!O.14 

~ ~,,,,,,c·____,_---~.~ 

HUH I!I.:;!) 1!1.2H 
o.;:-~ 

19.:34 IS.57 IS.17 
20.19 :.W.2S 19.89 
HUO 19.09 18.98 
21.22 21.09 21.26 

___ 20.98 20.76 20.06_ 
_I 20.17 19.96 19.67l
i~-~-= 

W.SO 1!l.ifi 19.50 
21.21 21.21 21.63 
20.78 20.84 21.17 
2'2.54 22.36 22.22 
21.98 21.82 21.70 

21.211 21.20 21.30 

• 


; 

19.57 i 
18.56 i 

__ I ~I"'III 

__~~'-~~_,_, ____>< 

17.72 ! 17.6!1 
1!I.31 I 18.7:! . 
19.71 I 1H.5:1 ,------1---------1--­
)9.03 IS.li7 

-.-- t ---i--.-= 

I17.n liAI 
:m.lO 20.1:J 
19.02 19.21 
20.91\ 1 20.38 
19.381___ lS.79 ->...-­
19.-14 19.18 

19.82 19.73 
21.38 21.21 
21.0S 2O.9:J 
22.39 22.20 
20.88 20.12 

, 

HI.:!:> I 
IS.21 

19.62 
18.85 
IS.I0 
19.24 
20.0:-1 -~-' 
19.17 

IS.24 
20.12 
19.08 
:m.98 
19.99 

19.68 

19.78 
21.33 
20.96 
22.34 
21.30 

21.11 20.84 21.14 

• 
 ~ 
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I,a I~:!~~~I~I:_:tl'~~~, 1~~~~4~).:_ I 

IS.66I' 18.79 18.48 18.44 18.16 18.50 
Richland_ j 20.58 20.68 20.42 20.48 20.53 20.54 
Mukden --j IS.94 19.39 19.14 19.32 19.43 19.24 
Dunfield. 20.S6 21.17 l 20.86 20.64 21.03 20.91 :..-IRoone__ 20.91 20.90 20.40 19.51 18.79 20.10 o = oMellll 19.91J r- ,.- 20.18 r- -- -i9.861---19.68 1-- 19.59L Ul.86 

~ 
~ ......,~,..._~. _____ ,.".__ .~ -,-._.. <~_._ ,.,_____ '''_,.._4__ . ___ ,.__ ,",- ______ .". •___. ___~ c':.;.... 

AS.\I.n'ES (w \'.\HIASI.'f; n", LOI.'ATIOSS C 
:.­

Tf.:'!it.:! ~ 
:;:,Tt'~l I luwa 

w 
,HOIlf('I- ~A \"ariat 1011 lo,,'u 1Iliu~lit'J India..u. 

-.-- ~ 
---~,-----~~ ~ 

~~.::;r·~ ~I,·tlll '1·"~KI'f·.'a ufl' \·"ri~.IIl·t: I,'nripu('c \ ..arialu:t' e'"llriaIJC'f' ~lt"tlll )Icu.n !\l .. "" 
: (rt~edom squaT'" N'nlJlIJ'Jf'II~ frf;'Pltnltl "funponent

SqUltrf' ~r: _,~:<Iun~ ~~~~~~ ~~_~.:~:~ ~ 

-------:- 16.aS - --~~J~- ._- -I-I ! = ;0. 
VlIrietitls__ -IH..')I\ 1.02 :18.05 (1.80 ·IJ.16 0.87 ::c 
Dates __ -I ;U:~ -.16 -I I ti.!lti .08 1.sa .00 2 . .'i6 ~.05 ;0. ,..... 

I ~ 
YCIU'S _ I .23 -.05 2 47.H) .57 79.97 1.04 flO.75 l1 

.73 rr: 
VarieiiNi X da"'~ __ HI -I.IJG .76 ; Hi 1.80 .09 1.18 .11 1.6.1 , .11 ::: 

rio' 

'-arieties X "I'ars_ -I 1.21 .05 ! ~ ~.8.'i .13 1.25 .07 a.os j .17 
;,.0:

DateR X ~'{,:Irs_ . 4 :.J.~n .IIJ 8 2.72 .12 .75 .04 a.66 ' .20 
'I: 
C

Varieties X d[\h~~. X rl'ars lG .()lJ :.12 .97 .28 .16 -':
,421 .'1 I":' I oliO IError.. ,__ . 48 .).t .1·1 Uti .1:i .n .11 ::r 

COl'ffici"lIt of \":trilliioll (pl·rCI,'IIt.). '. ___ ., 1.8 :0-
UI r .~;_3_L __·1_~_.I.._. 1;1 1.._,__ 

rr: 
~ 
rr. 

~--- .. -.-_-_._--- "l 
~ 
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Owing to the additional computations accompanying the refinement of • 
the quasi-factorial designs, it is customary to remove block effects in 
only those at.tributes-yield, for example-t.hat ar(' critical and in which 

TABLE I8.-Mean o£l wlIlenls and analysis oj variance oj ;j varieties oj 
.~(jyben"8 II/allied 0/1 Ii dale.s at. 3 location.s Jor 3 lIeal'S (J .940-42) (test 2) 

~It:.,s 011. Cosn;sTS 

Oil content for \'l1riety plantecl- ,j 
! i ~fe.n 

l-~I:\·'-:-i-~~~LMaY-=I_!_~~~_~~_1_4_;___~. 
Mandarin 
Hichlllnd 

• Ifl.:!i ' 
~OO' 

1f1.04 
~nl 

Mukdt·n 
Dunfield 

H).fil 
21.54 

I!l.ii 
:.H..'54! 

Bnnn(' 21.2!) :!l.Ili 
~.--.-'. 

~!,:aJl :!OAi ' 20.45 ; 

AX.\I,YSlti 01' 

Varieties, . 
Dates ____ . 
years ____ • 
Locations... 
Varieties X. dllh,'~. 

Varieties X years, . , 
Varieties X location~ .. 
Dates X years _.•.. _ 
Dates X locations, .• _ , 

'Years X I()eation~ .. ___ . ' 


VaricHes X dates X vears. _ ' 

Varieties X dates X [ocations, 

Varieties X years X locations. 

Dates X years X locations__ _ ' _; 

Varieties X dllt.e$ X yelll's X 1()(':lIIOII,,_ 


18.SI, 18.fii 18.43. 18.S4 

~MI ~Mi ~~ .00 

.In.ili I 19.81! IH.86 ID.7fi 

21.44 t 21.aa :!1.20 21.41 

20.i2; 19.92! 19.2:! 20.4ti 
- .. ~---l.__~_, '_'___,__ 
20.28 i :W.OS . 1!).8; 20.2:i 

\'.\/tI.\XCt; 

jf)"{:ree. ofI 
r fret·dom 

'"...., ~'-!-" 

.\ 12i.::>-I 0.91) 
'\ .s.~O .O:{.,
.;. IS.'i.IO ..-'1 

1-12.8:.1 .t):~ •:I.S.t .I~ 

:.!.S:j .01 
I.(i2 -.01 
1.72 .01 
1.1~ .00 

•.1 i 1.'11 -.02 

",:) .O:~ 
~;-HJ -.01 

'2. Hi .11 
1.0(i .04 

••:"'JJ_ .1:3 

--I :.!8S .12:! ..12 
f ------, 
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variability due to environmental factors is eonsidered to be apprt'ciabk. 
In other attributes, such as muturity date and lodging,. variability condi­
tioned by the' ('nvimnrnent is cnnsid('l"('d of such low map;nitude that frl'­
qu('ntIy 11l('USlII·('Ill{'nts arc mud(' in only 01\(' rcplieation. In composition 
analyses, df't('rnlinations on bulked sllrnples frolll the replicutes an' 
fn'qu('ntly considered t(j p;iw sufficient l1ccurac~·. When individual plot 
data hav(' b('.:'n c(11k-ded for such :lttributt's and it S(,I'II1S desirable to kam 
the signifieance of differences among trentlnent means, fIuu'Si-factorial 
designs arc frequently analyzed as randomized blocks. 

As all data in t.he expcl·iments reported were collected on individual 
plots, eompHrison of the attributcs as to precision when analyzed as 
latti('(' square:,; r('\ativ(' to randomized blocks was considered of interest 
The nccur:Lci('s of the experiments, when analyzed as lattice squan's rl'ln­
IiV(' to whrn nnnlyz{'d as rnndomized blocks, appear in tabk 21. 

It: is important to notc that the mean relative accuracies are consider­
ably low('r than usually reportcd. In practicc, when accuracips of lattice 
::qnnn' experil1wnts by random chance arc \o\\'('r than wh('n analyzed as 
I"Hndolnized blocks, row and eolumn E:'ff('cis arc pooled wit.h ~'rrQr vari­
ancE:'. Whel1 sueh a syst.C'1I1 is practiced no ('xperimcnt can huve It relati,·{' 
:lccuruey If'sS than 100 Iwre('nt. In ord('r to indicate the truf' I'dati\"(' 
:le('lIrll(,y of the \attie~' sqlla!"!' d('sip;lIs, tlw "practieal" mean accuraci(>s 
are pn's('nted in til(' bottom lill(' of table 21. In determination of thes!' 
IMans allllceuracipii 1('88 than that of mndornized blocks wcrc considered 
to bp 100 p('r('('nt. An analysis of YHrinlj('r of thr- r('\ative accuraci('s .is 
Rhown in tab1(' 22. 

As e()IT('iatiom; ha w' hee!l established among certain of the attribuh.'s, 
lI:5e of analysis of ,'arianet' in an {'xamination of the mean accurnciC's 
Inip;ht well ·be (ItH'stioned. As LhC' C'xfwrirnrl1ts X attributes int.eraction 
would 1)(' bias('{l downward b,\' Stich (,OITPi:ltiOIlS, ho\\,('wr, it is of intcl'pf<1 
to note' that 1l1{'nn (1(,(,lIrac-i('s of attribut(,s did !lot t('nd to diffN signifi­
('!lIIti." whrl1 ('oll1p:1l'pd with this ini£'l"aetio!l. 

Of fllrth('rint<'I"l'si iR t1w appl"Prin.hlp l"(·latin· :l('('ul':l('yof oi\and proteill 
('ontpntR, \,:Irlabl(':-( upon which ('ndrollli1('nt is ("on:-:ldrrrd to han' lit.f.h.' 
!'fT('ct as ("{Jlllpnrl'<\ with that {Jf yil'lrl, a ehlln1e{l'r known 1,0 bl: ll1atrrially 
infllH'Il('('d by ('nyironlll{'nt. An:liy"i" as latti<'e square's I"platin' to analy:;:is 
:1:,; ran<iomiz('(i hlock" ("ontrilnli(·d pprp('lltihl to tlw :HTur:HT of c('rtain 
{'xl)('rillH'nts in all aitrill1ltc,s ':judiP(\. ConRid('rin!! all nftribllf('s, r('latin' 
:l('('ura("irR tendl'd io \'ar~' 11101·(' 11.\" ~'('ar:; thtHI!,.\' lo(·a(ions. 
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T.o\8LE 19.-Mealt -iodille numbers oj oil oj 5 varieties oj soybeans planted on 5 elatesJor 2 years (1939-40) all locatioll (wstl) ~ 
~nnd 5 l!arieUe.s planted on 5 date.~ Jor 3 years (1940-42) at 3 locatiolls (test. 2), alld analyse.~ oj varimlce Jor locations .., 
0 
~""-1t:AX IOlllx.: Nl'~IIH:1l1i I).' 011. 
cz: z

lu~lint· flumh,:r· fur ":irlf·ty t,l:ullt.t!L(H'o:ltiun. ,)-'tlltl'l lUll! ':\t'lI'l.' -----,"--,-- .! ,:\I.'ull -0 
'~lflY I ,I ~1:tY I~ J_.. :'I~)' 23 ;, UfU~ a .rUII'· t·, ~ 

0: 
Ame". 1<)",1I (te,-t I, 1\I:ltl-"IO): I ! 

! 

r: 
t"Rir.hland 127.0 12tj.4/' 1~:i.4 12:1.1; 122.!1 j 125.0 t"

Mukden t:l127..1 1:.!7.:\ 126.8 126.6 I ..,I:.!O.H ~ 127.0Mandl~l. 

1:11.0 
1:.12.S 

1:10.4 
la2A! 

; 1:31.1 
lao.!} 

lat.:.! ; 
laOA I 

la:u -ZlIlini. __ . I:U.O I:U.5 
Dunfield 1:n.2

12·1.:1 12:1.8 I 1:.!4.0 ; I:.!....'); 127.1 124.S 0 ........1 .
----""1--
M'~l\1I I:!R.:) 128.1 ·,:'-·:-1 ., ­127.6 1... /.,. 1 12KO i 127.9 

-====1"'"'- 1= ~C-= 'v->::~==:-; r.Ames. lowll (t~'~i :!, I!HO .J:n: 
M IIndllrin. I:lO.:! 130.8 la2.7 

I~ia.s rc,~' tlJ
1:14.'1 1:i:l.4Hichland 127,4 127.8 129.0 I 28.!i 128.S 128.3 0Mukden 12!1.:,1 129.9 130.1 131.0 131.c) ::rlDunfield 1·)- - 130.4 

_LI 128.0 128.5 130.a "C
Boon.)_ 130.5 129.0l:i:UJ 133.4 ~133.9 134.8 13.';.5 ; 1:i·I.:J 
~fcan "':1~;7-.1 ~1:10.0 [~._ 131.0 J- .- "i31.7--··_I~!?~f1j ____ lao.~ 

:..t.:rblUlB, III. (tcet:.!, HHO .J:l): C
M Ilndarin. . . ~2S.r,----;-"--128.2-1-·· -128.8 j lao.n-·--I;:2~1 r --._-" 12!:; 

0 

=: 
Richland. 12:i.S l 125.4 124.9 : 124.9 , 126.a , 125.5 -I".
Mukden. r:12!iA 120.1 . 1:.!7.2 ' 127.2 I 128.5 i 126.9.Dunfield _ -,124.0 124.:1 124.1 126.2 ' 127.S ' 125.3
BooDlL, ••• 12U.:; 12tH I 1:10.:1 I 131.6 132.5 130.7 c:: 

. ., '_---, --_.j " ... -'-- .,. - ,--, --- ~ 
MCIIII .. ..~121;'7 I, 120.81 127.1 I 128.2 129.4 127.6 

"-~-:'=~"'-='===""'=(·=-=,c;=-i==="-== 
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I.a )o·llydh.'. Ind. (ie.'!t :!, 1\),10-42): '.l\fandarin~,.., •. I:W.!l 12!1.' I:10.i 1:i:l.!J , 129.6 

Richland. 121l.S 124.S 1~6.:i 127.i ' .126.9 
1,'- -

Dunfield •• 125.S l:li.i laO.1 ! 126.i > 
Mukden ~I,I 12S.:j I:lS.1 129.61 US.3 

·1,-
I:;)

UOI)IIf' •• , :~nl 1:32.1 • I:J3.11 132.9 

-~-. -"~~i-- ~ 
M,'un f 12iA -I I:,!S.I 1:!!I.4 131.2 128.i Z"'1 0 

" a:: 
;\I\.\LYS.:S 0.' \'.\ ..I,\;o.;e.; t'l'1I LOC,\TW;o.;;-; -C':l 

HT_ .... ___ >
ZT,·!'!t:! t:1I .- -_ ...... -...­'1'.,.,1 I-low:. . , rn 
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, I . : ~ 
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Daif:"; .. ! 6.50 -UH ., 4tl.iS I .119 62.60 I 1.13 114.93 2.49 >

C':li ! ~1.88 .! 

\.ariel it·" X dnt ..." w i.SS I .(,iO WI :.1.5i -.'~i 4.6!l .20 5.89 -.30 
Year", :iOS.iO ! ;; r:.:, 2 2;~ij.2n ' 2.6. 18i.64 j 657.62 i.84 t::l 

~ 
\'arieti,'1j X Yl'III'''. ., 14.02 I ,.77 S :JIL'i6 '} 04 . :l9.87 2.46 73.04 4.30 -Z., 'J')'V\ I Hti ! Ql
Dat.'s X Yl':m; .1... .;" I.!)!I S "::ioj H.80 .46 1>'37 -.21 

\'urielif.·" X dale:, X .\'I'"r.-' Iti :!.4S 1 .tj!) :~2 ii.9S! 
f 

l.i3 2.91 .n I 8.56 2.66 
0 
~ 

]·:rJ(.r ·IS .41 ' .-II 1120 .i!1 I .i9 .59 .59 I .5n .59 = t::l 
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TABLE 2O.-Mean iodine numbers 01 oil and analysis 01 variance 015 
varieties 01 soybeans planted on. 5 dates at 3 locations lor 3 years (1940- • 
42) (test 2) 

Mandarin 1:.18.5 129.0 laOA 1:l1.8 1:l:l.1 130.0Richland. 126.3 126.0 l2U.:? 126.6 127.6 126.ilMukden 12i.5 12i.n 12~.i 1:.11Ui 129.7 128.ilDunfield 125.1i 126.0 126.1 12S.1 129.4 127.0
Hoon..' , I;n.(i 1:31.0 1:,~2.1 1:{:~.4 l:i4.6 
 132.i 
".~- ...,,-­ "--~- -*.. - ~.--

12i.!1 128.1 128.i 1:.19.; 130.9 129.1. 

I f ~I i \"ltrianr~'fP,R,,'e','j"o:!,.," ,;. • eRn 
. f ~qtJllrc t romllODellt. 

-'·---·-"-··---·-I--~--· 
VBrielie!!. ·1. . Si4.Oil f 6. liSDates___ . 
years •• __ ., 1 208.21 I 1.4l)

.) I il97.32 1.73 
Locations•.•... .) tH3.99 1.86
Varieties X dale,;. Jjj ; 10.40 i .OU 

Varieties X }'cars. Iii ' :~2.95 j -.i2
Varieties X IQCalioni': S . 10.06 , -1.03
Dates X vesr:; .. •., .5.24 I -.20 •Dates X locutions. ,Ii . 8.0il .Oli 
Years X locai ions 4 '.!4 Uil I 2.40 

Varieties X datcs X y('nrs :1:1 10.44 ! ~iVarieties X dat,eli X location:, :!2 1.8i , -.18
Varieties X \'ear$ ;< 1')I:at io 11.-, ;Hi 58.26 a.6.')
Dates X y~·:irl! X IO('ationl)" •. 16 i.l\) ), .2.:;
\'arieties X !llIif's X .n'tt".~ X loratiollS, (\4 Ia.51 .95 

l~rff)r .... :lfiO .llilal .fi;j 

• 




• • • 
TABLE21.-:Accliracies of erpcn:mclIls when a1lalyzed as lattice square designs relative to randomized blocks 

A~cl1rllcy pr­_T ~_~ _,~"____""'~__ ",.. "" 
I~Xpt"friJU(,U~ > 

l.odi;lII>; II ,·ight o~ltltltrilY! Ywld I j';"cd I Oil I Prot"in ! \(I(linc I Mean
:it'f\ril :=(Illiu , ___ ~__ ~~~__ ~~~~~:~~~~ "_~r:::t:~J_~~'~~"':~_____ 0.>'_ 

'l'cBll j '0 
z 

10WII r'f I'cl'lIl Prrcelll 1'('rl'('/11 Percclli /)ercclI[ /\'(fI'1I1 f>crClml ::I 
o 

In31)." ..._••• __ . Pr:rcel!l; .1\):l.~ llii.~ I.OnA j H2.U I)ll.1) 108 .. ; 101.1) i 105.1 (5
Into._ •.. _. __ .• ____ . I!);.:.!! l:3!i.~ i !1fi.:3 JO·!.::l .12·1.~; 105.1 1:'i~),S I 12!1.2 

Test II ! o 
> 

l'm';1 
.~ 

19~O._. ____ ._. !):!.~ IO,jJi , 10;).1 12H.2 ' 1"6.0 
! 

120.2 ! lIH.1 ~IO~., I 
Z 

1\)·11 •• _.. • lOa!! HIt.!1 '15.5 131.7 1 102.1 , l'7.n • .10.).• , 100.1 ~ 
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IIhlloi::; I ! 
>HUO __ ••.• !l2.2 ; I·II.X, 100.2/ ];,6.1> i 110.2 
= 

121.fi 1 .1·17.9 
~ 

II!HL•• _." W:!.:) lO:).1 nO.5 75.9 !lti.:l]OJ.n I ",.0 I !)G.u 1 102.4 i :..
I!W!••. ,I!., 1J2!!.n

! IOG.n 100.0 I lIO.!) I 105.:, I 01.-1 114.5 n....,
i 

t'lIlIdwlI'. ::c19-.10." _. \)1),7 I UO.!! ! iH.n I 131.H I t:n 
W-rt ••. "_ 1O-I.l I IHU) I \0:3.7 5G.(;
1\}42._ ..... 99.H 117.9 . ~., 150.9 I13' '5 ~ 

o 
~ 

--: 
::.:! 
:"j 

> 
Z 

I :-iupplied with missing plot h-ehuiquc. m 
2AccurIt!'i(·s les.~ thtln 100 1ll'r('CUL ei)lL~id('red 1.0 be 100 pc-recut. 

~ ..... 
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TABM~ 22.-AII(llys£s of I'Oria/lCC of J'cf(lfit'e orCll1"ocie.s of e,l'1Ier£menls 11)/WIt 
analyzed as /all-ire sqlln1'r dn'i{jn,~ 1'I'!(lh'l't' to 1'Olldomi:rd Mocks • 

l)r1~rt'p", oi 
rr(1t~dOlH 
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Sl \1.\1:\ BY 
Two exp('rillJC'1l t:; 111'(> ]'rJl(]l'lrd in n Filld," of :lJ,(ronofn ic nnd £'('('(1 (,OIn­


posit,ional chn.raetrf . .:; of f;oybNlI1 I'l1ri('fjCH plnntrd at di/Trl'rnt. dat.es. Ttl(' 

first irsf: was ll1nd(' on OJ(> Y:1l'iC'(i£'H Hidlln.lld, ~'ll!k(kn, ~land('II, JIIini, 

aDd DlIllfkld, plnntrd on :\'ny l tlnd (Ill fOllr :;lI('('('('din~ dUfrs, ] I. duys 

apart, dur,ing 2 ~'('nr:; n.i Anwf;, 10\\,:1, Thr l"('('ond tC'st was madr on 

Mandarin, H.ichlllnd, ~rtlkd('n, Dunfi('ld, and BO(J!)(I planted on 111(' Sllm0 

datrs as the .first tN;( nt thrC'C' l{l('n(ion:;-AIllP/ol, IOWIl, Crbnna, 111., nnd 

La FayC'ttC', Ind.-for :>, iiu('('C';;:-;iw ),('111'8. 1'))(1 followinp; attrihllt(,f', \\'rl'r 

studied: ?\:latlll'ity dutr, lodt!:inj:;, J)(>j~ht, sC'rcl yipld, !';('p(\ sizr, protein 

percentage, oil pE'!'('rntagJ', tlne! iodi!lr numlwr of OJ!. 


Maturity <iMp W[lR rp{n nl"d njl]1I'(Jxirnai('lr I d[l,~' for rn('b ;1 <iny;::' 

dday in plantinp;, but ilH' c1pc;r('(' of l'Pll1l'dari(ln f1l1('/lItltNI \\'ilh yf':trs. 

?\latul'ity of gC'l1PtiC'[lIIy t':l!'ly ,'nri<'(i(,:l \1'11:-; )'('(al'<1('<1 11101'(' than thut of 
 •
la tc "ari(lti('S, 

I.odgin~ Waf, not np)ll'P('iabT.,' afTI'('IC'd lJ~' daic' of plnniin/!., and llwl'!­
wns Ii t;tI(' difkrc'n Linl ]'(';-;POll;-;I' (If Y:trj(·( iI'S t {J da 1(1 of pllll1lin~ in tII is 
resprct:. 

::\'laximutn IH'ight was attainl·d at tllt' ,"('('find c1:-ttt· pf pln!1ting: und 
diminishrd with ::lll('('ps,:;inly lal!'!' clair-s of plantil1,g, lIpj,!!;h! oJ laiC' 
vari('tiC's was (/('('l'(I:lH(,(/ ]'l'ln! h'p),' 11l01'(' ilmll iliai' of pn,.h· ,'nl'il'iiC'P nt the' 
laj('r pl:1ll t'in~ eln t(';~,' • 

Hi~hrRt S('pel yiplrl~, ('(JTl;-;id('l'ing all <III {(·s tlf plan t ing, \\'C'rr' af.(:1 iIH'r1 
by 01(' vIll'kti('£' thathnd tIl(' prrlJWl' gPlwtie nmtlll'i[y (0 utiliz(' til(' c,ntir(' 
growin~ ,,('[tSon wirhflHt ir1!'lIl'rln,!:.!: fl'll"! cl:.lInn.p;(', ('on;::idrring all VIl riC' Iif'l" , 

progrr"Ri\'{·ly leJ\\'p!' yield" \,\,1'1'(' o/Jtnilwd [II date';:: of planting Ruhs('(JIH'll( 
1;0 ::\II1Y L Ho'YPvpr,\'a ric'! h:; !'('l"pnndC'd difre'.l'Plli ially i(l t.in1/' 1)( pJ:ll1iing 
in thaI; til(' yi('ld of the· Ntl'liC',,;! "arie'!" did !lot dUrrr ,'.;j,!!nifi('nnUy nt ttl[' 
various pln;lting: dat(-s, \\']l/'l'r[1"'; yip](!;; of (Iw laU'si Y:l rirty dpcl'r:lscd 
progrcssi\'('ly \\·ith dr]ayrrl planting, ;-.!PHsonal ditTrrrll('rs also ('onditioned 
the ctT('('/: of planting dntp on yield. 

:Profcin ('ontcnt of thC' srp(] II':1R nf)( <lffr('ird 'by clair of plnntin~. 
Although thr Yllric(irs dit1'c'r£'d app.l'r{'inhl~· inprot<'in {'on/pnl, tlwr failf'd 
tA) r('spond difTrrrntinlly io\'ariC'd dairs of pInnting. 

Oil tontr[) t of tlH' 5('('<1, ('onsidNinj:; all Yfl rirtf('~, WrtS drcrcrtSNI sligh i1y 
by dcIay('d planting. although slI('h d('('rrflS(, Wll:'; not ('onl'iRtrnf nll10ng 
var,ietip.s, Oil conirn! of rrla i h'rl~\'la j(' \'arifltirH wtls rk('r(':lsrd morr • 
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, 

• severely by (1PIu,\'C'd planting than \\':\;.; that of th£' earlier vari('ties. Oil 

content vflriNi Jl('I.'(·('ptibly with yl'Ul';'; :mel with loctltion;;, 
lodilH' nundJ<:J' oi (11(' oil (·f all nt!'ir'th'!' WtlS ltiul('rinllv incrPHsrd by 

delnypd planting. with !ittl!' dirfl'l'''nrial rt';;POllSf' by tIl<' ,'arit'!i('!', -
Tbl' DecuI'u't'i('!" of lid tie!' !-qU:tl'l' d!'si.!!;u'-' !:j by ;j. rt'l:ttivp to randumized 

blocks W('!'(I pxulliin[,d with )'p"pr·('t (0 tIt...J a,!!l'Ol1omi{' and :3 composi­
tional attl'iill1t(·!, studi('\l. Litth· dim'l'PIH'(' il1l'plati'l:1' Ut'('I!I'~H!Y WLl:-t f'yicknt 
among :Ltt dbutp<\. tillnlysi;; u;; !ttl til'" O'IIUtm·, ['(lui ributing ar1Tln'cinhly to 
the nccurm'y [If Il'l·tain ,,;xPI'l'illl('ll~:; in ~d! at! dbn!!'.':) :-tudi{'\L 
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