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INTIODUCrIOII

The objectíves in a.r5r cereal breeding progra:n are the production

of new varieties that equal or excel the standard vcríeties in quality

and in yielding ability. It would be of great val-ue i¡ srch a breeding

prôgran to establish more or less consistent associations between charaet-

ers. These assocj-ations could be used in selectíng for characters that

are difficult to neasure such as yiel-d a¡d quality, by selecting for an

easiþ rneasured., assoeiated character. fuch association if known night

make it possible to select for yield and qualíty on an j¡div-idual- plant

or line basis. Tt uould also bring out the ùifficril-ty of tzyíng to con-

bíne two desirable characters rqhen the tÌro prove to be negativel¡r corre-

Lated.

ït is well recognÍzed that quality characters ald yielding

àbility are greatþ infloenced by envirorr:nental factors " They behave in
ÍnherÍia¡ce as qual:ltitative eha¡acters w"ith nary genes ínvolved..

This Ínvesiígation n-as conducted i¡ an effort to detereine if
there is correlatíon betr¡¡een a number of the agronornic characters of barl--

W, Ðd to determine which characters if argr, could be used as a¡ì ajid in
seleciing those new barl-ey þbr:ïds s¡hich have superior quality ald yield-
íng abilÍty.
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REI{Tgtr OF TTTM,ÀTTJRE

Co¡relations of yield'øith vgrious pl"ant characters have been

reported. by a number of i-nvestigators for rv?reat, corn and oats, but very

few have been reported for barley.

Sir Hunphrqr Davy (l) in 1821 rernarked, rrlt ís u¡fortunate

that so na¡y high yielding grains prefer to Iie upon the ground.. rl

Garber and Olson (2) reported tJrat they found. no sigrrificant

correl-ation between yield and l-odging in a stu$r ínvolving 15 strains of

bar1e y.

Kohls (6) as rev-iewed_ þ leasure (Z), working ¡¡¡ith seventeen

varieties of barley, found positive co"relation between yield and test
rreÍght ard bet¡reen yield and height of plant.

Àt the Colorado experiment Station, Rotertson a¡d Koonce (1o)

found positive correratíon betr¡een yieJ.d and test weight and between yie ld
and height of plant in a'test involuing LI barley varieties.

Kiesselbach et al (5) in a s.tuff ón ba"fq¡ found no correlation
of J,:i"efd with either plant height or lodgíng, but they did find positive
correlation between yield ancl test weíght.

Ieasure et, al (Z) calculated sinple correlati_ons in barJey fcr
yield with each of: plant height, l-er¡eth of head, breãfting strength of
straw, â¡d test weight. They found that no character was associated.
cfosely enough to be of ¡mrch value in selection.

Neatþ and tr{c0alla (B) in a stu$r carried out on various test
plots throughout Al-berta found high negatíve correlation between yield



-3-

and protein conienù in both '¡heat a¡d barl-qr.

Quisenberry' (9) observed pcs itive correlations between yield

in wheat ¿¡d each ôf: the number of heads per unit area, the nr:mber of

kernels per head, length of head and 10OO kernel weight.

Sprague (l:l+ ) foun¿ positive correlation between yield ald

each of: length of spike, ferbile florets per spìJ<e, test weÍght and

straw yield per cul:lr in bread w?reats. He also found vg¡iatíons j.n the

e4pression of dr aracters under different cli¡natic conclitions.

Srar,¡ a¡rd loorris (1]) obtained high correlations ín corn betv¡een

yÍel-d and each of: stalk height, stalk ùiarreter and ear size.

Schíl-dt and .{kerberg (12) in an experinent Ìvith rye, Õbta:ined

positive correlation between tillering and total- nurnber of fl-oyers per spike

and between the number of seeds per spike and the number of flonrer s per

spike. Tkrey also found negative correlations between the number of steril-e

fl-orets per bpike a¡d the total nurnber of fl-orets.

Tfarren and Hayes (15) working with rye poþcrosses, found positive

correlation between yield and eaeh of! fa1l growhh vigour, tillering, days to

heading, test weÍght and percent fruitful-ness. They also obtained negative

correlation betr reen yield and poIlen sterility.
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i{ATERIA],S At\lD I,IETHODS

ltris experi-rnent nras corducted in 1950 at lleaclingly, I{anitoba, änd

repeated in 1951- 'in the fíe1d plots of i;he Diri sion of Pfant Science of the

ürriversity of Ma.nitoba, Fort Garry, L{a¡ítoba.

The lines of barley used in this stuff were taken at randon from

a Montca-l¡l by Vantage cross, fron whích the ste¡n rusi susceptible lines

had been eliminated. Selection for stem rlst resísta¡ce had been ¡oade in

the F2 generation. The resístant lines had been bulked atrd continued

through to the F5 þ the bulk nethod, at which time the rnaterial- rras re-

selected for stern rust resist,ance a¡d continued þ the pedigree rnethod to

the F5 Beneration, when these 2OO lines were randomþ chosen" The parent

varietíes were also included in the er¡reriment.

The reason for using such cl-oseþ rel-ated material- was to have

the genot¡çes of the l-ines differ þ relatively fe¡q characters ín order

that ¡rost of t-hem could be included r,uiihin a nanageable series of parbia].

correrations. rt was hoped also to bring out more accurateþ tÏæ relation-
ship existing between the characters, than would be possÍbl-e urith ¡nate¡:ial-

that uas genotypically more diverse.

The erperiment consisted of tvro tests with l_uO l-ines in each.

Each test was desigrred as a par.bi ally balanced lattice with four replicates.
Ït later developed that the variation beiween blocks a:rd test,s l,ras negli_
gible and the t¡o tests lrere tirerefore combined alcl anaþsed as a simple

ra¡domized block.

Each plot consisted of one rod row, vrith a¡ extra foot at each

end to ¡rlni¡'úze the borcrer effect. The prots 'rere spaced one foot apârt
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and seeded at the rate of JOO seeds per pIot.

D¡ought ín the spring aÎ I95I waé responsible for uneven

gerrniriation rd:ich resulted in a¡ uneven gtand in one half of the experiment.

?.eadings on the nuaber of ciays from seeðing to heading r¡ere takqr

at two day intervals. .1. plot was considered headed when 5Oiã of the heads

had ernerged fron the sheath.

The number of fe¡tiIe florets and basaf ste¡ile florets per

head vyas deterrnined by the average count on ten raldom head.s pr pl-ot.

For the deterrnination of test weight per bushel an averâge üas

tåken of tlllo deterrai-nations on the seed frorn each p1ot,

The saccha.rÍfying values were d,eterni¡ed by the laboratory of

the Barl-qr TnprovenLent Tnstitute, l,ïinnipeg, ifan:itoba, on a conposíte of

the four replícates for each l-ine a¡d reported for -,,he 1950 crop onlJ¡.

T1ne I95A results are nôt available at the tirne of vr-riting.

An anaþsis of varia-:rée was caLculated to deterr,É¡.e the sígnific-
ance of differences bêtr¡een lines for each of six of the characters studie d;

but .'úas not possibte for saccharífying activ-ity as the determ:ir:ations were

nade on a composite sarnple of each line.
simple and partial correr-ation coefficients were calcur-ated for

both years for a-11 possible conbinations of the character:s: yield, d.qrs

to heading, plant heíght, the nur¡rber of fertile fl-orets per spike, basaì.

sterility a¡d test weight on the two hund¡ed lines of bariqr. In ord.er

that the two '¡ears results :night be corçarable, the 1950 sinple correration
coefficients involving saccharíflring activity Ìre"e not included when

calculating the partial correlation coefficients, for as stated. before the
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1951 saccharifling vatues n¡ere not avai] able at the tíne of vøiting.

1.6rJ-tip1e correlation coefficients for ¡rie1d with the other iharacters

were also ealcufated.

The simple correlatíon coefficients ¡rere dete::rrire d by the

nethod outlinéd by Hayes and Irrner (3). Tle DoolittLe rc thod as out-

lined by G. B. Oakl-and+t, Statistical Branch, Dorlinion Scienee Service,

was enrplcyed in the cal-cul-atíon of the partíal and rnrltipì-e correl¿tion

coefficients.

x Oakla nd¡ G. 3. Unpublished.
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RTST'ITS AlI¡ DISCÜSSION

I:e anaþsis of varia¡ee revealed highly sign:ifíea¡t differ-

enees between the Lj-ne s during both years, for each of the characters

studied. This high signiflcance is índicated by the F. values which

are given in Table 1.

TÂBÏ,8 ].

F VATIIES AJ\D I,{EANS OF T}iE CHA,F¿CTM,S STUDTEÐ TN 1950 A¡I] 1951

Characier

ïie ld

Basal SterilÍti
Fertile trllorets

Plant Hei ght

Days to Ëeadí+g

Test trïeÍght

Saccharíflring ÀctÍvity

Iear F Value Mean

I95a 2.69 x++

r95o 7.93 +a? L5.r

795r 2.6o ¿?*

r95o 2.99 x,/,

L951 3.55 x¿(

a95r
T95O
I95Tr95o L.35 '/,ISSL 16.2g +er.

1950
l95L

32.1
75.3
11.3
9.0

6.16 Jê'f 5l+.6
2.79 t^ 29.5

12.8h *¡tr ?( 2

57.9
lrõ

I3.tt.¡Í)ê yo.3
9.6! 1t,( b6.z

7950 )55.5
x ,)l_gn]-l acant at lrhe 5þ l-evel-

lê'É Significant at the lØ 1evel

ÌIigher average val_ues in 1951 for yield, fertility and. plant

height a¡d lorrrer averages for b6sa1 sterility a.nd days to head are ind.icat-
ions that 195f rrus nore favorable tha¡ l95O for plant developnent n

The lower average bushel weight in 1951 was probabþ due to the

longer awn retained by the g"a:in.

sirnple and partial correlati-on coeffieients were c.r-curated for
al-l interrelationships of the seven eharaeters studied. These are given

i¡ TabLe 1l-. The n'1tip1e correlatíon coefficients, indicating the de-
pendence of yield on the other five cha¡acters were aLso calculated.
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The rel-ationship between argr trrro ch¿racte¡s as revealed by

the sirple correl-ation coefficients is frequently influenced Ly

other charact'ers a¡d does not therefore revea-L their tlue relatÍonshíp.

l{ith the calculation of the partial- correl¿tion coefficients þ roeans of Y{hích

the influence of ¿he other characters is h el-d constant, this nasking

effect is largefy eJ-i:ninated. The greater anphasis wifl- therefore be

placed on the par{ia1 co¡relation coefficíents in Ínterpreting these

results .

Severe lodging i! I95A wås probably responsible for the sig-

niJÍca¡t negative correlation between yield and days to head. Dur:ing

1!!0, rdren no l-odging occurred there did not appear to be a.r{f associ¿tion

between these two characters. In I95L the p]-ots lodged rather srrddenl.y

as bhe result of a rain storî duríng the tirne that the crop was reach-

ing naturÍty. The later maturÍng línes rryere therefore rnore severeþ

affected than the eårl-ier maturing ones. lhese resul-ts were in agree-

nent uith those obtained by Sisler (13), wtro found a reduction ín yield

proportional- to the l-ength of tiae that the barle;r was lodged prior to

rnaturity. Hot wealher, r¡¡hicl¡ occurred at the time that the crop was

rnaturing nay âl-So irave had a more adverse affect on the l-ater naturing

línes.

the highþ significant positive correlation coefficient ¡vhich

'was obtained ín IgSA between yield and test weight, indicated that these

two characters were associated. ?his association u¡as prév:iously re-
ported i:r barì-ey by Kohls (6) Robertson et al- (10) and Kiesselbach et a-l

l5). 3.lthough the L950 results did not indj,cate as pronounced a
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rel-ationship as the 1951 results, it does appear that the assocíation

between yield a¡d tesi weight in barlry couLd be of value in selectíng

towards yie1d.

The positive associabion between yíe1-d and the nunber of

fertíle florets per spike was indicated bry the significårìt positiYe

partiai- correl-ation coefficient obtaíned in fg51. the positive, though

insignificant pêrtiå1 correlatíon obtaine d between these two eharacters

ln 195O: further substantiates this associatÍon. Si¡ail-ar resulils were

reported by Suisenberry (9J. Ttie large dlfferences between the sinple

and partial correl¿.tíon coefficients suggests that other characters

greatþ influenced the relationshíp betneen yield arìd the nu,nber of fer-

tile florets per spiJre.

The relationship between yield and pJ-an'r, height was greatþ

j-nfl-uenced by environarental- eonditíons, as ewidenced ty the contr.adictory

results obtained in.the two years. The pgrtial correl-ation coefficient

was positiveþ signifícarlr in I95O and negariveþ significant in 1951.

the simple correl-ation coeffícÍent obtaire d ín 1g51 was posÍtiveþ sig-

nifica¡t, and therefore contra:Tr to the conclusions d.ra1rïì fron +åe

partial corelation. This índicates that othe¡ characters ínfluenced

the expression of the assocj,a.tíon between yield and plan.u height.

A sinilar contradÍction in results between the tv¡o years tras

found i', the partial correlation coefficients obtain ed betl'een yield and

basal sterilíty. The generalþ high deg?èe of basal sterility noted in
1950 appear:ed to have an adverse affect on yield as inclicated by the
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signíficän',, negå.'r,ive correlation obtained. Tn f95ï, on the other hand,

the degree of basaÌ sterility vras rather 1or,'r, and the adverse affeet

that the sierility ïroul.d be eqrected to have on yíeld, was probably

overs?rado-¿¿ed, by other factors. The specific factors ir¡¡olved were probabþ

largeþ ones that were no-r, j-ncluded in this stufu, and -uherefore theír

specific aJfect eould not be renoved.

There is strong support for. the vier,¡ that the ea:rlier rnaturing

lire s contained the tallest pl"ants. this trend, was evÍdenced by the

signifícant negative partia.l- correlatíon coefficients obtai-¡red in both

years for the association of plant height and days to head. Little

inforr¡ation conc eïning -r,his association was availabte from the insignÍ-

fÍcant simple correlation eoefficients of both years. Thís inclicates

that the other characters stud.ied greatþ influenc ed the assocíation

betreen plant hei-ght and days to head.

The later maturing lines v¡ere al-so the nost fertile orþs as

revealed by the sign-ificânt positive association betïrcen dqvs to head

and the number of fertile florets per spike. There r¡ras apparentlJr no

significant difference between the results obÈained frorn the simple and.

parbial correlation coefficients, indicating that other ciraracters had

lÍttle influence on thls relatíonship.

It is diffi cuft to understand, hoir the l-oïrer degree of basal

sterility obtained in 1951 shor¡i¡ed such a high ¡ositive association with
days to head., when the conparativeþ high degree of basal- sterility
obtained in 1950 indicated practicalþ no associa.bion vrith days to head.

This apparent dj-screpancy, is probabþ the result of the greater adverse



affect that lodg:ing had on the later naturing varieties, causing them

to develop a higher degr.ee of sterilíty tha¡ the earlie r lines. That

other factors influenced the expressíon of the relationship between da¡rs

to head a¡d basal sterility iras also i-ndicated by the differences between

the sinple and partial correlation coeffi_cients.

The contradíctory correlation eoefficienùs bet',reen years for
the association of days to head r¡ith test wei-ght inclicated that the

associations obsetved are enviror¡nental rather than hereditazy. The

differences between the sÍmple and partial correl¿tion coeffícíents

indicated that the e]cpression of the association between days to head

and test weíght was a-l-so influenced bür other factors.

Plant heíght inùicated highly sigdfieant positive association

lrrith the number of fertile florets per spike and u:ith test ,,veight. T'he

consistènt results obtained bet"¡¡een the two years indicated that variat-
ions in environmental conditions apparentþ did not inffuence the re_

lationship between these characters, indicating that selecü-on for taIl
plants wou1d, on the average lead to superior material in ter:ns of test
vreÍght and a greater number of kernels per spike.

the variation bets¡een the tr¡.o years results for the association
bet¡,reen plant height and basal sterility is an indication that this
association u¡as too gz'eatly influenced by envj-rÕ¡unental conditions to
indicate arqr heredítary retationship.

A sirnilar situation is found in the association between the
number of fertile florets p r spike and basaL sterility. The contra_
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dictiÕns between years in the association betlreen these characters

indicated that probabþ no heredítary relationsldp existed between them"

The insignifica¡t coßelatíon coefficients between the number

of ferbile florets per spike a¡d Lest wei8ht, for the trfo years, índ:icated t

that this was probabþ an exarnple of a lack of associâtion betrryeen these

charaeters .

Tt vas obserwed tha't, the spikes with the higher percentage of

basal sterili.Ly also contained a larger proportion of smaS-1er, inconpleteþ

developed seeds; uhich probabþ also were l-ower in test weight. This

probably expa-ins the negative correlatíons obtained for the tlYo years

between basal- steril-ity and test weight.

. The,-sirnple correlation coefficients r¡Àich Ínvofved sacchanify-

ing activíty, indi-cated, that it would be ilifficult to conbine nârciÍum

saccharifying activity a¡d rna:ci¡mrm yíel-d in one variety. Earþ naturity

a¡d ptâ¡t height however could readiþ be retained in a 1.ine vrith higtr

saccharjlying activiiy. This Ís indieated Ly tfte highly significant

negative assocíatj.on bet'¡¡een saccharifying actirily and days to head,,

a¡d the high positive correlation bet¡¡reen sacchar:ifling actív:ity and

plani; heigirt. Since onþ one years data are ava:ilable, cau'uion should-

be e.xercised nhen dravring conelusions frorn ihese results.

The disagreernent betr'¡een years for some of the correlatíon

eoefficients can undoubi:edlJr be attrbuted to environrnental- factors.

Th.e adverse weather conditíons of L95O had a d:ifferent effect on these

correlatíon coefficients than the moïe or l-ess favourabfe conditions of

I95f . A sim:il-ar variation vras reported. tDr fiïù¡er and ,frusernus (lr) llvi:o
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founrl differences in the correlations of the sane characters at differenjj

locatj-ons and in successive seasons. The di-sagreenent between years rfas

most pronou,nced in the correl-ation coefficients involving yield. This

is an indication that yield is probabþ iníluenced to a iîuch greater

degree þ en¡rironmental- factors tha:t are alÐ¡ of the other characters studied.

Tiefd is probabþ also influenced þ a larger nunber of genes.

The nmltiple correLation coefficients indicated that onl-v fj
and 2! per cent of the var:iability of yieJ-cl in 1950 a¡d 1951 respectiveþ,

coul-d be accounted for þ its association icith the other characters ttìat

were studíed. Tt ís evídent that other characters whích were not incl-uded

in this study, had a much greater affect o¡ yield. The nasking affect

v'¡hich those characters had on the correl-atíon coefficients rraJ¡ have

been quite l-arge. Tt is quite possible therefore that ¡rore consista¡t

resul-ts could have been obtained if nore characters had been included

ín this study, so that a l-arger percentage of the variability in yield

could h¿ve been accoun-t ed for. Some definite trends hor¡¡ever, vrere in
evidence, and in a few cases agreement betvyeen the two years was quite

satisfac-r,ory.

' More experimental evid.ence is required before a:¡r definite
conclusions can be reached as to iihe use of these agronorlic characters as an

aÍd in selecting to*ard quality and yielding abíIity in barley hrybr:ids.

some evidence ",sas however obtaíned, inùicating that the higher yielaling

lines coulcl probabþ be seleei:ed for on the basis of the ¡'u]rber of fer.Líl-e

flo¡ets per spike a¡rd test weíeht. ?he 1950 results indïcated that probabþ

ühe mosl convenient characters to use in selecting for lines r,/:i.r,h high

sacchariflipg actívity would be d4rs to head a¡d plant height"
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lûeasu¡ementswerenadedurir:gtwoyearsonthe¡ïeld'basa1

sterilíty, nurber of ferbil-e florets per spike, plant height' d4rs to head'

and test weight on 2OO línes of barlqr fron a }ltontcal¡r by vantage cross.

0nly jrr l95O was a deterrnj¡ration made of saecharifling activity"

Theaverageperformanceoflínesasregardssaceharif)rinyactili:ity

in 1g50r and the other characters ín each of tlro yeafs was reporLed. These

indicated more vigorous pJ-ant developnent in 1951 tha¡r in 1950.

llreanalysisofvarianceindicatedthatsignifica¡rtdifferences

existed betlreen l"ines for each of the characters studied.

Simpl-e and partiat correlatíon coefficiíents were calcufated for

al-1 of the interrelatioships of all the characters that $ere studied,

exeept for those invoLvi¡g saccharifying activit¡r, in lùich case only

simplle correlation coeffícients v¡ere ca-Lculated"

Sô¡ne evidence lvas obtained nhich i:rdicated that the mrnrber of

fertil-e fl-orets per spike a¡d test weight night be useful in selecting

1ínes capabl-e of producíng high yields. Ðata linrited to one ¡rear índicated

tåat earfy r.ratunity anci talL plant type l,îere probably the moét convenient

characters to use in selecting for lines with hÍgh sacchar:iflring activity.

The mrJ.típle correlation coeffÍcíents indicated that onþ li

and 2! per cent of the variabiljty of yield ín !95o and ]-951 respectiveþ,

could be accounted for by its assocÍatíon ¡rith the agronomic characters

studiecl.

The con',,raùictory results obt¿r:ined between yea^rs for a nÌüber of

the cor:'elation coefficients are evidence of considerabl-e .fluctuation rqith

envirorment. F\rrther è¡periraental results á,re required before defir:ite

concLuslons are justifíed regardíng'uh,ese associations.



-16-

¿,CI{NOIfi,EDGHmI{TS

?he lrriter wishes to express his thanks and appreeiation

to I{r. S. B. Iielgason, Assistant Professor of Hlant Selence, Univer-

sity of }fanítoba, under r¿hose guidanc e the sbudy ¡,vas conducted a¡d

i;he nanuscript prepared.

The author is indebted to trrlr. A. B. Canpbell, of the

Doniníon leboratory of Cereal lreeding, lïinnipe g, for the helpful

suggestions and critícisrns in preparing the na-nuscript.

Sincere appreciat ion is expressed to L{r. J. E. Dovrd,

lecturer in Statistics, Uníversity of l{a-nitoba, ìitrinnipeg, for his

helpful suggestions Ín connection iuitlr the statistical nethods

errployed.

the author is eraiefulnfor the alalysds of the saccharifying

value perfoøred by the staff of the Barley Improvenent fnsbitute,

}Tíûnipeg, ùbnitoba.

4I*è
LIFFrAf-¡Y



_17 _

T.TTERÂTi]RE TIItrD

1. DAVT, Sir I{urnphrey. Ele¡nen bs of Àgz'ieultt-ral Chenistry,
l,ondon Ed. 3 2 32o. 1821.

2. QÀ!tsm, R. J., and 0LS0N, P. J. A study of the relation of certain
nor¡hological characters to 1-od,ging j-n cereals"
Jour. ¡lner. Soc. ågron. 11: 175-186. L9L9.

3. IIAYES, H. K. , ancl II&,'!ER, F. R. Methods of plani breeding .
Idc Grgr¡-Hi1J- Book Co. fnc. l{evr York. l-![2.

L. Tirfiyf¡lR, F. R.¡ and i.üSEf',lUS, E. R. å. statistical stuff of oat
and wheat strains grovm in rod rov¡ trial"s. Jour. &¡rer.
soc. .Àgron. 23. 118-131. ISJA

5 . Kf ESSELBACH, T. Â., ïlfEBSTffi., 0. S., a¡d QUTS.ü{BERRY, K. S.
I¡arieties of oats, barley and spring urheat in Nebr'âskâ..
Neb. Ag. Faç. Sta. Bu1. 328. 19Lo.

6. KOHÏ,S, H, L. A study of some factors ínfluencing the yield of
two and six rou' barley in Michíg¿n. Thesis.
trlíchigan Stale Colbge A93O .

7. IEÀSURE, J. K., DO]¡ntl, E. E., and BR01fli\1, H. I{. The corre}ation
of certain characters vrith yieLd in barley strains.
Jour. Åmer. Soc. Agron. LLO ? 370-376. 19L8.

B. ltiEÀTB.Í , K, lil., and lfcCAT,LÀ,, :i. S. Correlatj-on between yield
and protein content of wheat and barlql in rel¿.tion to
breeciing. Carr. Jour. Res. 16: Sec. C.I.:1-l-5. 1938.

9. SIIISENBÈRRY, K. S. Some plant characters determinÍng yields in
fj.el-ds of wÍnter and spring vì,heat in L926. Jour. A¡rer.
Soc. Agron. 20l. l+92-1r99. I9ZB.

10. EOBERTSON, D. !ï., and K(JOIrTCE, D. Barley production j_n Colorado.
Co1. Âgr:i. fur. Sta. Bul. l¿31. 1936.

1l-. 5ìI{AT,I, R. I{., and l,oObtrS, r,1¡. E. Basis for the pre{ietion of
corn yi.elds . Ptant Ptr;vs . 25, 225-ùtl! . ].:gSO .

12 . SIJïI;DT, R., and AÌ..ERBBG, E. Studies of tetraploid a¡d diÞloid
rye at the llltu¡a bra::ch si;ation ln 19)+9. Sueriges
Utsadesforenj.ngs Tidskrift 5¿ Zfl+268. 195f . (,Srirma¡y )

lJ. SS L,ER, r$. ïi. .4. study of the ¡nethods of infl-uencing 10 dging inbarley and of the effect of loclging upon yíeld a:rd oa¡ioos
quaLj-ty characters. Thesis. Unive rsity of trfa¡itoba. l9lr8.



-18-

lL. SPRAGUE, Il. B. Correlation and yíeld in bread v,¡heats. Jour.
,{ner. Soc. Àgron. 1B: 97A-996. 7926.

15. lf¿RREl,l, F. S., and HÁÏES, H. f. Correlation studies of yield
a¡d other characters in rye poþcrosses . Sci . Agr . j0:
a2-29. 1950.


