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CHAPTER 1
INTRODUCTION

The_currenf and projecfed world foodvrequirements deménd increasing
efforts’ih the production of basic food Crops; For centuries_wheat has
been a primary worid food source.' One wéy of increasfng WOer food»pro-
duction is through the déve]opment df higher yielding cultivars of this, '
staple food crop. - | | | |

Grain yield in wheat is a'complex‘chéracter c0ntf011éd by mahy genés |
and it ié a character that is ihfernced to a greater‘dfvlesser degree B
by the'énVironment in whiCh the p1anf is grown. Bechse»of’the complex
nature of yield, jndirect Sé]ectionvoh.the basis of certain yield refated
traits may be’mOrevefféctive than se]ectfdnifor’yié]d‘per'sé. “Grain
yield in Wheétrcan‘be éonsidered as a géOmetric represehtation of three

“components: number of spikes/unit érea, kerne]s/spiké, and kernel
weight (6).  If yield is‘the'product,of these componenfs,‘more progress
might be made in increasing yie]d potential byvconcentratingvon ohe or |
more of these components. |

Kernel weight is a major component of yield in wheat. It has been
shown not only to be a character that has higher heritabi]iﬁy,thaﬁ yie]dk‘
but é]so én importanf contributor to yield (13). A]thoUQh genetic var- -

“iation for kefne] weight exists among adapted Wheat cultivars, very

little effort has been made to improve wheat cultivars through selection



for kernel weight (26). It may, therefore, be profitable to use kernel
weight as a basis for indirect selection for yield. |

This study was concerned with a group of F5 lines that had been
previously selected forfhigh kernel weight.' The primary objectives of
this study were: (1) tb eva]ﬁate this.group of 54 F5 lines for yield,
kernel weight, and other agronomic characters, (2) to determine the
presence of genotype by environment interaction for kerne] weight andv
other agronomic traits, (3) to.determine what effect an increase iﬁ seed

Size per se might have on qua]ify‘characteristics of these Tines.



CHAPTER ‘11
REVIEW OF LITERATURE

Grain yﬁe1dvin'wheat is a complexkcharacter controlled by many genese.
and it is influenced to a great degree by envirohmente1 factors. Because
of its comb]ex nature,-breeding for increased yield potential is diffi-
cult. Indirect selection for yie1d based on selection of yie]d-re]ated’
traits offers a possible alternative to selection for yield per se.
~“Since yield related-characters-akevoften more simply inherited than yie1d 
itsé]f,'$e1ection besed on these trafts should be more'effieient than
selection fer yield per'se..

Grafius (6) expressed grain yield as a geometric figure in which
three”componenté‘of yield are represented. The edges’of.thelfigure
represent the number of tillers per unit area, the average number of
kernels/spike, end the average weight of the kernels. ‘Basedvon»this
model, the easiest way to increase yield by breedihg WOuld be‘to inereaSe
the shortest edge of the figure whi]e‘ho1ding the others constant.‘
Considering the re]ative ihf]uence of all three components en yie]d,vvf
Smith (25) emphasized the importance of kernel weight in the deve1opment
- of Great Plains wheat cu]tivérs.with increased yier potential.

| Doha]d (4) proposed that grain yie1d in wheat'cou1d be'maximized
.through the deve]opment of a plant ideofype which’wasubased on the opti-
mum expression of certain yield-related characters. His,proposaT includ-

ed a Targe spike as a potential sink for photosynthate which could be a
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limiting factor in yield. He indicated two‘pOSSible reasons‘why the
number and potential size of the grainé, rather than tbtal'assimilates
hay be 1imiting factors in grain yiejd; Firét, if p]ant parts respoh-
sible forphotosynfheéisare_remqved of shéded, othér‘parts compensate
for this loss 1ndicéting thatvndt all organs are functioning at maximuh
capacityﬁ Second, 1f'gra1h anber is reduced an increase in‘kernel.
weijht does not always occur. |

The impoftqnce of kernel weight as:a component of yie1d has been

demonstrated by McNeaT (16), Amonsilpa (2),lSidWe11 et al. (24), and
knott and Talukdar (13). McNeal (16) found kernel weight to be an impor-
tant component of yield ih a cross befween"Lemhi', a soft white wheat
and iThatcherf; a hérd'red wheat. From a dia]]e]_ana]ysisiof five winter
wheats,‘ﬂmonsiTpa (2)_f0und that kernel weight confributed substahtié]]y'
to grain yfe1d and c0nc1uded that breedingvproééaufés that concehtréte
primarily on kernel weight would be more effective in increasing yield -
than selection for yield per se. Sidwe]] et al. (24) also cont1dded,that_f
kernel weight Wou]d be the easiest yield component fo,improve‘by direct
selection and that selection for kernel weight would correépondiné]j be
moke effective in inckeasing yield than Sé]ection for yield per se. el
Knott‘andbTalukdak‘(IB)'se]ected,for kerne] weight in the progeny of.a ,
' croSs between two spring wheat cultivars, one with wa kérnelxweight dnd
good yield, the othek with Targe kernels and low yield. Large Seeded4
lines Were obtained that were superior in yie]d'to eifher parént.

With respect tb a geometric representation of yie]d, Grafius and
Weibev(7)’stated that selection for yield components should be based on
the expected genetic gain for those components,‘ Seiection should be

made for those components of yield with‘highkhekitabilities and



subsequent high expeoted genetic gain Sidwe]] et al. (24) and Ketata’
et al. (12) reported moderate narrow-sense heritabiiities of 43 and 65/, -;i
reepectiveiy, for kerne] weight in studies with- hard red winter wheat
populations. Johnson et al. (9), working w1th winter wheats, and Sun
| et al. (27), working with spring wheats, also reported moderate to high
heritabi]ities for kernel weight with values ranging,from 51 to 85%.
| Tiller’numberehas also been reported to haveimoderate heritability

vaiues by»Sidwe]]_et al. (24) and‘KetataKet al. (12); Narrow-sense heriéff
‘tability eStimateS'obtained by’SidWe]i et al. (24) forbthis trait were g
1ower’than‘those obtained for kernel weight indicating selection for
kernel weight would be more effeetive than selection for tiller number. |
MeNeal t16) estimated heritabilities for yie]d and various yield compo— _
nentg by regressmg F3 progenies on F2 p]ants He found all va]ues to be Tow.
Johnson‘etbai..(9) also reported 1ow heritabiiity estimates for grain
yieid in winter wheats but moderate heritabi]ities for kernel weight

Severa] 1nvestigators have- reported that kerne] weight is controlled ;
~ by re]ativeiy few genes Sharma and Knott (23) studied yieid components )
in spring wheat. They reported that kernel weight appeared to be con- :
tro]]ed by four or fewer genes. Heritabiiity estimates for kerne] weight :
‘in’this oross-ranged’frOm 37 to 69%. Reddi and Heyne (20) also estimated
the number of genes involved in kerne]\weidht. Inktwo winter_wheat
crosses they estimated thattwogenes were responsibie forvgenetic.yaria_
tion in kernel weight, although heritability estimates from the Sameﬁ
study were 1ow‘to‘intermediate in magnitode. | . | ‘

The importance of additive gene action in the inheritance of kernel
weight has been expressed;by severa]lworkers. 'Parodawanvaoshi (18)

stated that the utility of component'anaiysisvofbyie]d depends on the



re]ationéhips of components to yield and_to‘each other, the~her1£dbﬁ11ty i
of cdmpohonts, and the nature of genetic systems cohtro1Tihg the expfes-
sion of>each cdmponent,§ In a Six-ﬁerent dia11e1]ero$s of Spring’Wheats
Paroda'and-doshi (18), working in India, found a predominance ofvadd%tive
genetic variance for kerneT weight and cenc1uded that selection and
‘breedihg for this trait,éhou]d.be emphasized..’sun et al. (27), working
with spring Wheat, reported additive gene action fo be the mbst important'
type of genetie variatfen 1n'the‘1nheritence of kerne]vweight although . =
| domihence effects were also observed. |
Esttasfs‘Was feported'by Sun et al. (27) for kerhe]eweightvin:a‘
feur year study.of spring wheat when pafents‘differed in kerne] weight. o
It Wés suggested that epistasis.was more important when pafenfs were
diverse. Ketata-et al. (12)‘Were uhab1e to detect the ﬁresence of epis- |
tasis in the ihhbrifénce of kefnei weight in a winter wheat study.”
Heterosis for kernel weight has been reported by Seyeral investiga-
tors. Johnson et a1.1(9)vrepofted heterésis for kernel weight and yield
in a short X tall winter wheat'hybrid. The F, mean- for kernel weight
~was significantly 1afger than that of'either:pé?ent. In the Fz,bhowever;
the mean approached that of the large-seeded parent. Weibel (28)}repor£ed
heterosis forfsevera] charaCtefs in five hardered Winter wheat hybrids. |
A comparison of F1 means .to mideparent‘va1ue5'indicated heterosis for
kernel weight, yield, and plant height; Calculation of percent heterosis
| - for kernel wejght in a study by Sun et al. (27) showed that hetefosis
vahied from -4 to 31% depending on[thevhybrid and the yeaf grown.
_Iﬁterre1ati0hships between yie]dvcompohents>and yie]d‘haVe'been
reported‘by several workers. In winter wheat, Sidwe11»etva1. (24)‘fouﬁd

tiller number to be most highly associated with yield. The phendtypic



correlation for the association between tiller number and grain yield
was 0.68 and positive in sign. Kernel weight had a 1OW‘positive{pheno-
typic correlation of 0.28 with gfain yield. Genotypic}COrrelations were
of lower magnitude than phenotypicvcorre1ations for kernel weight indi-
‘cating that environmental effects or non-additive effects or‘both were
acting on this character.

A s1gn1f1cant positive phenotyp1c corre]at1on of 0.57 was observed'
by Knott and Talukdar (13) for the association between kernel we1ght and
“grain yield. A compensating effect was observed for kerne]s/p1ot and
kernel weight. As kernel weight increased, kernels/plot decreased,
however, the 1ncrease in kernel weight had a greater effect on gra1n :
yield than d1d the decrease in kernels/plot.

In a seven-parent d1e11e1, Fonseca and Patterson (5) found a high
positive correlation between yield and number of spikes, an 1ntermediate
- positive correlation between yield and kerqe] weight and e iow-negative
correlation betweed kekne]s/spike and kerhe] Weight; Based on'phenotypic,
path coefficient analysis, the direct influence on yield by number:of
spikes, kernels/spike, and kernel weight, respectively, were 0.976,
0.718, and 0.317. Working with dwarf spring wheats, Sethi and Singh (22)
found vefy Tow phenotypic'correletions between_kernelfweight and yield.
Weibel (28) reported a high positive association between plant height and
kerne] weight. | | |

Adams (1) reported that the deve]opment of yield components in many
crops is sequential in time. He suggested that yield components are
genetically independent characters but are often negatively associated.
He stated that the negetive relationships were due largely to cohpetition

for growth substances by sequentially deve]oping characters. Working



wifh durem wheats, Lee and Kaltsikes (15) found interdependence‘among
yield components. THey estimatedvthat 62% 6f the phenotypic variation‘
for kerne] weight was determined by the‘influence of spikes/p]ant and
kerne]s/sp1ke1et which deve]oped before kernel weight. Johnson et al.
(10) showed a compensat1ng effect of yield components in two hard red
winter wheats. 'C.T. 13678'vequa]ed or exceeded_ Pawnee' at five Toca-. B
tions for grain yield. C.I. 13678.a1so exceeded'Pewneevfer number of
kernels/spike but was below Pawnee for kerne1'weight et all five 1oea—
tions. Although C.I. 13678 showed a reduction in kernel Weight in reta- -
tion to Pawhee,‘the increase in kerne1$/spike of this cultivar was of
sufficient magnitude to prodece a high yie1d;1eve1.: | |
McNeal ef a1;‘(17) found selection for kerne1'weight and kernels/
spike_to>be effective in ihcreasing grain yield. HoWever, kerheTs/spike -
’decreased AS se1ection’was}made for increased kernel weight. ‘CbnvefSe1x,ee
"it was noted that kernel weight increased as selectioh was made for |
kernels/spike. Yield was altered by selection for yie]d.COmponents”butbl
yie]d’cOmponents were not aitered by selection for yield. ‘Lebseck ahd.
Amaya (14); working with dufum wheats, found similar results andsuggested-.
that seIectibn for kernel weight 1'n.F2 and_F3 would be an effectivemethod'
. of indirect selection for yield and test weighf.‘ wa‘to intermediatev |
positive phenotypic'correlations were noted for the association‘between
kernel weight and yie1d:ahd between p1antbheight and yie]d. Johnson et al.
(9) also observed a positive phenotyp1c corre]at1on between p]ant
.he1ght and kernel we1ght 1n w1nter wheats |
It has been suggested that kernel weight is a stable component of
yield. Paroda and Joshi (18) indicated that kernel weight seemed to be

the most reliable yie]d-contributihg character. eKetata (11) showed that



kerne1 we1ght was the component of yield 1east subject to env1ronmenta1
influences. Asana as cited by Schmidt . (21), noted that kerne] weight r‘
contr1buted to yield and y1e1d stab111ty under drought and h1gh temper—
ature stress On ‘the other hand,- WOrze11a (29) found from a two year | -tn,
study on soft red w1nter wheatsthat1nterannua1 corre]at1ons for kerne1
weight were s1gn1f1cant but. 1ow 1nd1cat1ng that this tra1t was 1nf1uenced
by env1ronmenta1 conditions. |
Transgress1ve segregat1on for kerne] weight in wheat was observed .

by Redd1 and Heyne (20). However, Sharma and Knott (23), work1ng w1th
spr1ng wheat did not observe transgress1ve segregat1on for kerne1
weight and conc]uded that all genes for 1arge kerne]s were contr1buted
.by one parent 1n the Cross: they stud1ed

| In genera1 kerne1 we1ght in wheat appears to be an 1mportant com-b
ponent of y1e1d and there are strong indications that se1ect1on for
kerne1 we1ght mlght be an effective method of increasing gra1n y1e1d

potent1a1



CHAPTER 111
- MATERIALS AND METHODS -
Materials

Fifty-four F5 11nés; the two parents, and four check cultivars were

5
'TAM W-101' cross made in 1972." The four check cU]tivars were 'Triumph

used in,this'study, The F 1ine$_wefe developed from a 'Lovrin 6' X
64', 'Osage', 'Newton', and }Vona'.

Lovrin 6 is an experimental iinebdeveloped in Romania. its pedigree:
is"Fiore]]a'/‘Bézostaia i' (26)."It is a winter wheat but poorly adapted
to>0k1ahoma.» Lovrin 6'was se1eéted*for use in this cross beéause of its
1érge seed size. ‘Of all the 1fnes'eya1uated at Oklahoma Staté Univefsity
during the past ten years,vLovrin_G has been supérior in kerne] weight.
TAM W-101 is a hard red winter wheat developed at the Texas Agricultural
Experiment Station. Its pedigfée'is 'Norin 16‘/3/'Nebraska 60'//
'Meditekranean'/'Hope'/4/'BiSoh'_(19). TAM w—101'fs'med1uﬁ in height .
and maturity and has good milling and baking characteristics. It isg 
currently one of thé leading cu]fiVars‘in Oklahoma. The remaining four
check cultivars were chosen to'represent a rangé;of typésrpresently
grown in the Southern Great Plains. . ' L

The progenies from the Lovrin 6 X TAM'w—101 cfoss were handled
according. to a~m0dified pedigrée system of breeding. F2 space plants

were grown at Stillwater in 1975.- Selections were made among'F2 plants

10
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~on the basis ofkseed siievand general appeafance. Progehfes were grown
as F3,héad row§ in 1976.  Selection in F3 was based 501eTyvoh seed size.
vSeveraT heads were taken from each;sé}écted F3 head‘rbw. ‘Progenies of
selected p]ants,weré grown as F4‘héadrbws ih 1977. ‘These‘F4 head rows
were visually selected on the basis of agronomic characters and seed
size and the entire row Was.hafvested; Kerne Weight_Was measufed on

the rows that were harvested,énd 54 Tines were eventually selected to be

used in this study.
Field Layout

v"The'experimenta1 design was a?randomized cohp]ete-b]bck with two
replications. Edch block consisted of 60 entries. Plots consisted of
two rows 3.7 m in 1ehgthlwith 30.5 cm spacing béfween.rows; The study
was'p1anted on agronomy résearch statiqnsﬁat three 1bcétionsf‘ StiT]wateF,
" Lahoma, and Haskell, Oklahoma. Seedfng dates for the three Tocations
- were: St111Water;27 October@lLahoma, 24 October;vand Haskell, 18 October,‘
1977. Soils for the three 10Catj6ns were Kirkland silt loam, Pth Ckeék
silt Toam, and Taloka silt loam for Stillwater, Lahoma, and Haskell,
respectively.

‘Plots were seeded with a tractor-mounted cone'pTahtérTat a rate of

180 seeds/plot (50.4 kg/ha). Adjdstments were made forvdifferéncesiin
kernel weighfito inshré that the‘same numbef‘of seedSIWére planted in-
each plot. At maturity, plots were hand shortened to 3.05 m to e]iminate
end;of—p1ot bias. The plots were harvested with a’two?rbw.Suzue_binder
at Sti]]water, Lahoma, and Haskell, respectively, on 15 Juné, 23 June,

and 13 June, 1978. Bundles were threshed with a’nge] nursery thresher.
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Characters Evaluated

Grain yield, kerné1 weight,'tést'weight, kébhels/spike, tiller
number, and plant héight were measured on each plot at all three loca-
tions. - Data for wheat protein;:floﬁr protein, f]our'yield, specific“
- sedimentation, mixing'time,'and,mixing curve heightywere dbtained from
- a 150 g sample of grain which wasva éompOsftekof the three locations..

The following measurements were made on the six agronomic characters.

Ti]]ef Number

Ti]]er number was expressed as:the number offfertiTe spikes/30.5 om?
plot area. Tillers in a 30.5 cm section of each of the two rows were

counted just before harvest and a mean for each plot was calculated.

Plant Height

Plant height was taken as thefdistance, in centimenters, from the
s0il surface to the tip of the tallest spike, excluding the awns. This
character was expressed'as an average of the uppér-story,heads for eaéh

plot.

Kernels/Spike

The number of kernels/spike was calculated ffom six'upper—story‘
spikes"taken from each p]ot;k The spikes were threshed in bulk and the

kernels were counted to determine the mean number of kefne]S/spike.‘

Kernel weight

Kernel weight was determined from the six spikes,taken from each .
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_p]ot The weight of kerne]s from the sp1kes was d1v1ded by the number

of kerne]s produced and kerne] we1ght was expressed in g/lOOO kerne]s
Grain Yield

Grain yield was measured as the weightkof threshed grain from each

plot recorded in g/p]ot and later converted to‘kg/hat

Test Weight

| dA standard-size samp1e-ofzgraindfrom each plot was»weighed on a
Fairbanks Morse test weight‘apparatus to determine testkWeight whieh nas
measured in 1b/bu and 1ater'convertedvto‘kg/h1 e |

Microquality determinations were made in the wheat qua11ty 1abora-
tory at Oklahoma State Un1vers1ty A 150 g cpmpos1te of seed from three
Tocations was used’for‘qua11tyvdetermination; Wheat and flour protein
percent, flour yield, specific sedimentatiqn; mixing‘time, and mixing
curve neight were determined for each entry. Samp1eS'were milled on a
Brapender Quadrumat Senior’labpratory mill to determine flour yield. A:'
Ten-Gram laboratory mixographywas_USed to determine dough-mixing prop-
erties incindfng mixing time and mixing curve height:‘zstandard sedimen—
tation procedures were used to measure spec1f1c sedimentation. Wheat and

f]our protein percentages were determ1ned by the KJe]dah] procedure.
Statistical Ana]yses"

Standard analyses of variance were conducted on the six previously
mentioned agronomic characters to detect significant differences among
entries, Tocations, and the presence or absence of genotype byenvironment '

interaction. Ananalysis of variance was conducted separately for each



14

Tocation as well as for the combined ]Qéations. No statiética]‘analyses
were conducted on quality chafacters since these were determined fkom

-cémposite samp]es.u Differences among means wére”examihéd»ih referEnée to -
1eé§t’significant difference (L.S,D.) values; 'Coeffiéients df variation g
(C.V.) were é]so'ca1CU1ated, Fhenotypic corre]atioh coefficfents were
calculated for all two-way comparisons émong charactérs meaSured. Pheno-‘i
typic corfe]ation COéfficiénts}were taken from the toté1 source of varia-

tion line of the analysis ofvvariance printout.



CHAPTER 1V
RESULTS AND:DISCUSSION
'Analysis of Variance

Mean squares for the4six ;grohdmib‘traits at eaéh of three Tocations -
are presented in.Table‘I. 'Differences among gehotypesvwere highly Signif- ‘
jcant (0.01 prbbabi]itY'1evei)'for‘all six characters measured atbeach of -
the three locations. Significant héaﬁ squares for replications Wére.
obtained in some cases: ‘for test weight and plant height at Stillwater,
for grain yield at Lahoma, and for grain yield and tiT]ér number at
Haskell. The significant‘mean‘squafes for replications indicated that
the blocking of the experiment was effective in kembving extraneous var-
iation, thereby increasing the-precisidn of the exberimént.

Mean square§ from fhe combihed;analysisvbf variance for'sixagkonomic
traits are presénted in Table II. Highly Significant'differences among
genotypes were observéd fpr a]i chafécters.' Differenbés among locations
"~ were sigpificant for five of thebsix characters. Tiller humbér was the
only character that did not have a significént meahksquéreivaiuekfor
location. A highly significant (O.Qlyprobabi]itykievel) genotype by
location interaction waskobserved for grain yield, kernei Weight,,tést
weight, and plant height, while the genotype by 1bcation interaction for
tiller number was significant at thev0.05 probabiiity»]eve]. Kernels/
spike was the oniy trait thatididznot.sﬁow a significant'genotype by
Tocation interaction effect. . '

15



A Siqniffcant denotype by Tocationb(environment) interaction-means‘
that genotypes d1d not rospond s1m11ar1y in the different 1ocat1ons
Genotype by env1ronment 1nteract1ons can have 1mportant 1mp11cat1ons 1n ‘
a breeding program ’ They can 1nf1uence the decision to ‘breed for geno-
,.types haVJng wide or narrowvranges of adaptat1on as-we11 as whether ;
’se]ect1on shou1d'be based on performance at one 1ocat1on or at two or
more 1ocat1ons (3), |

: Prev1ous reports on kerne] we1ght 1n»wheat have 1nd1cated that th1s
“trait tends to be a stable character’wh1ch is relatively unaffected by
environmenta1 differences.(ll) (21). Ajpossihle‘expTanationvfor the
’ presence of significant genotype,by'enVironment jnteractiOn'for kerne1_
weight-in»this study could be thatvthe:Tines.used in.this_test were 1
cselected for'hfgh‘kernelrweight;varevious reports‘have:deaTt madnTy_With_

genotypes having standard kerne]‘weightxva]ues. ’TheHTAM'wQ101‘parentvand
adapted checks in this study, in’general,’showed little evidence of geno-
type by environment interaction for this trait, as w111 be discussed |

later in more deta|1
Correlation Coefficients

Phenotypic correlations for all possible twoéway-comparisons'among

~ Six .agronomic traits are-presented in Table III. Correiation coefficients
are presented for combined 1ocations as. we11 as for each'1ocation-sepa-
rately Corre]at1ons between kerne] we1ght and gra1n y1e1d and between
kerne] we1ght and test we1ght were Tow in magn1tude for all compar1sons
and pos1t]ve in s1gn with the except1on of the Lahoma data set wh]ch‘
showed 1ow”negativeicoefficents.'.CorreTations between kerne1 weight and

kernels/spike were intermediate to high‘in magnitude and negative in sign.
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The correlations between kerne1 weight and tt]]er'nUmber as we11 as thosev ’
between kernel we1ght and plant height were genera11y very 1ow in magn1-
/tude -and 1ncons1stent W1th regard to s1gn | ‘ |
' Correlations between grain y1e1d and t111er number were 1ow to
~intermed1ate in magnitude and_pos1tiye 1n,s1gn. Test weight and plant
height had low but positive correlation coefficients; ‘Corre1ations
between grain yie1dvand-test weight were positive in_sign but inconsis-
~ tent in magnitude ranging from low to intermediate. A11_othercomparisbns'
had low correlation values. . |
v Sidwe11 (24) reported a Tow pos1t1ve correlation between kernel

weight and grain'y1e1d, an 1ntermed1ate positive correlat1on.between
: grain.yie1d and t111er number and a Tow negative correlation between
kernei.weight‘and kernels/spike. The;eorre1ations reportedvin this study
agree’with thbse‘bf'Sidwe11 in sign:but-differ in magnitude. The'cbrre-
1at1ons between tiller number and kerne1 we1ght in ‘this study were very
Tow in magnitude. and 1ncons1stent in s1gn Hsu and wa1ton (8) reported
these two traits to be h1gh1y negat1ve1y associated. From'aibreeding
standpoint, the negative corre1at1ons between kernel we1ght and kerne1s/
| sp1ke wh1ch-were of_1ntermed1ate ‘magnitude 1n this study may indicate a

possible problem in the simu]tanebus 1mprovement‘of these two Charaeters}'
Comparison of Means of Agrbndmic Data

"" Agronomic data for 54>F5 1ines and six check‘Cu]tivars representing
means of'the‘three‘1ocationskare'presented-in‘Tab1e iV, Grain yield and
i kernel weight data are presented in this table butfthese traits will be

‘discussed in more detail 1ater in this chapter Test we1ght ranged from

- 67. 8 kg/h1 for 0K78324 to 79 0 kg/h1 for Tr1umph 64. The ‘overall mean
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was 73.4 kg/hl. Loyrin 6 ranked Very Tow (S7th) for test weight and was
5substantia11y below the overall mean value. Kérne]s/spike ranged from
20.3 to 37.5 with a mean of'26 6. The check cultivars, Vona and Newton,
ranked first and second for this trait w1th values of 37. 5 and 37 2,
” respect1ve1y Lovrin 6 ranked 50th w1th a va1ue of 23 3 while TAM W-101
ranked 25th w1th a value of 27. 3

Tiller number values ranged fromb28.8 to 44.0 with armean of 38.4.
In general, adapted cu1tivar checké ranked high for thie trait and were
substant1a11y above the overall mean va1ue Lovr1n 6 ranked last for |
't111er number w1th'a-va1ue‘of 28,8 _The mean for p]ant he1ghtwa589 Ocm
With the exeeptionadf.friumpn-64 and Osage, the check cu]tjvars were
below the overai] mean value. Lovrin 6 andeAM W-101 were reTativé]y :
ehOrtvin stature ranking.58tn_and 48£h, respective]y; for,p1ant hefght.
The highest va1de‘f0r p1ant‘heightk(104.8 cm) was recorded for 0K78337.

‘Comparison of Means of Quality Data

Quality data for'54 F5 lines and six check cultirars_repreéenting.
determinations made on seed composites ofthree]ocationS are preSentedinv
Table V. Of the quality traits examined, wheat-nrotein percent, f]our.
yield, specific'Sedimenation, andvmixing time are of partiCu]ar’interest |
in this study. Wheat protein'had a mean;ofv14.9%-andvranged from 13.2%
for OK78304 to 17.2% for OK78318."As mighf be expected, 0K78318’which
ranked~first for protein ranked Tow (51st) for grain y1’e1d.1 With the .
exception of Lovrin 6, the check cultivars were é]fght]y‘be1ow the overall
mean for wheat protein‘percent. L0vrfn26:ranked 1ow.forvgrain yield and '

i

test weight which might account for its high protein value of 16.9%.
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0K78351 ranked f1rst in flour y1e1d w1th a value of71 2%which was
2 2% h1gher than Triumph 64, the next h1ghest entry W1ththeexcept1on of 
Vona, f]our_y1e1ds»for the check cultivars were above»the,overa11 mean of .
60.7%. Several lines had flour yields of less than 50% which would be
~ unacceptably low for the milling inductry. The‘mean for specific sedi-
_'méntacion was.4.6 Qnits. TAM W-101 was above the mean for this trait
while Lovrin 6:and'Triumph:64 were be]ow the mean.’ Mdsf of the F5 lines
were in the rahge of Tkiumph 64 (4.2 units) to TAM W-101 (5.3 units),
~although a few were below 4. 0 un1ts Mixing time ranged from 2.0 to
4.8 min with a mean of 3.2 min. W1th the except1on of Tr1umph 64, all
adapted check cultivars were above the mean. Most Fg Tines were in the
range of Tr1umph 64 (2. 5 m1n) to Vona c(4.0 min) for mixing time, although

a few lines were 1ower than Triumph 64
Grain Yield Performance

\ Mean yields for 54 F5 Tines and six check cu]tfvars‘at each of théx-
,three.1ocations afe shoWn’in TébTekVI Mean y1e1ds were 2060.3 (30. ?bu/a)
2315.6 (34.4 bu/a), and 2008.4 kg/ha (29 8 bu/a) for Stillwater, Lahoma,
andrHaske11, réspectively[ A]though Lahoma had the highest mean yie]d, -
the meansffof the three Tocations were not greatly different.

0K78322 ranked first for overall yield with a three-location mean
of 2904.0 kg/ha and appeared to be very stable for yield across the
three locations. It was the highesf yié]ding entry atvSf111water and
Haskell and‘ranked‘second'at Léhoma In terms of the L.S.D. vaTue, it »
was s1gn1f1cant1y h1gher than TAM W-101 at St111water and Haskell but was-
not s1gn1f1cant1y d1fferent from TAM W-101 at Lahoma TAM W-101" ranked |

second for overall yield w1th a three-]ocat1on mean  of 2534.0 kg/ha. At
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Stillwater, TAM wf101'was on1y slightly above the location mean but 1f‘ |
had the hiqho§14yie1d at Lahoﬁa. . 0K78311 and 0K78314 ranked third and

- fourth, respeétiveiy, for ove}all &je]d_but they‘wére not s1gnificént1y ,,f
different from TAM W-101 in'tefms»?ffthe’thrée-]ocation mean. ~0K78302
ranked fifth for overa1T y1e}d; This selection was significant1y higher .
than TAM W-101 at Stillwater, sjgnificant1y‘}owér at Lahoha but not
significantly different at Haske11. Lovrin‘G:rahked very low for yield

(57th) and was Significant1y Tower: than TAMvw-101_at.a11'three lTocations. -
Kerne1 weight Relationships

" Mean kernel weight for the F_. lines and check cultivars at each of -

5
the thréeblocations are présehtédkin Table.VII.‘ Kefne] weight mééns

were 41.6, 43.0;-and 40.2 g/lOOO”for Sti]]@ater, Lahoma;.ahd Haskell,
respectivé1y5 Atvé11 Tocations, nursery means éxceéded Triumph 64, the
adapted check cultivar with the highest kernel weight value. 0K78337
rahked first fof'the”three41océtion'mean kernel weight. It Wag QUite '
constant for this trait in each location hqvingVVa1Ue§ of 50;4,‘51.0,‘and';
50.0 af Stf]]water, Léhoma,band Haske11, respecti?ejy. Ih‘terms of L.S:D.
values, this se]ection was sﬁgnificaht]y higher than Lovrin 6, the large
seeded parent, at Stillwater but not at the other two Tocations. 0K78321
dnd 0K78338, ranking second and third respective1y, werevsignificant1yb
higher than Lovrin 6 at Stillwater but not at Lahoma and Haskell. 0K78322,
the fourth ranking-éntry, was sﬁgnifiéah£1y'higher in.kerne1bweight fhan '
Lovrinlﬁ_at'Sti11water; sianficant]y lower at Lahoma and not different

at Haskell. Based 6n'the the three-location mean (Table VII), four selec-
tions exceeded qurin 6 in kernel weight but none were significantly

greater, indicating no transgressive'segregation for this trait. All
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'fourbof these F5 selections nere significant1y higher in kerne1 weight
“than TAM W-101 at each of the three Tocations.

| The,threeelocation mean'kernelfweight,of the 60]entrieS’was 41.7,
" while the mean of the 54 F5 se1ections'was 42.5. This Va1ue(42 S)iS’near{k
the mid—parent value (42 9) and is substant1a11y 1arger than the h1ghest |
adapted check, Triumph 64 wh1ch had a va1ue of 39.9. Based on the
three- 1ocat1on mean, four se]ect1ons exceeded the kerne] we1ght value of
Lovr1n 6 (47.2), the large seeded parent and 24 se]ect1ons equaled or
eXCeeded the mid—parent va]ue Forty nine se]ect1ons exceeded the va1ue

of”TAM'w—IOI (38;5).and‘41 selections exceeded the ya]ue of Triumph 64 ~

for this trait.
Comparison of Elite Lines

Agranmic‘and dua]ity data for eight lines and four check cd]tiVarsetﬂf’
are preéented in Tab]é VIII. - These e]ite'1ines consisted of the four
selections hav1ng the h1ghest mean grain yield and the four se]ect1ons
having the h1ghest»mean kerne14we1ght values. These are" the lines that
would be of particuTar tntereét,in‘a breeding program in which»kerne] :
weight and y1e1d were to be emphas1zed |

0K78322 ranked first for y1e1d fourth for kerne] we1ght,and second
for tiller number. This se]ect1on ranked 46th for kerne]s/sp1ke Part1c-‘
ular attent1on shou]d be g1ven to th1sse1ect1on1n the breed1ng program
because of the comb1ned h1gh values for y1e1d and kernel we1ght - 0K78311
ranked th1rd for y1e]d,_51xth for tiller number but ranked low" (54th) forpf
kernel weight( It was rather,hidh for'kernefs/spike, ranking'fourth for
thiaitrait. These two_lines’had'essentia11y‘ppppSite-responses for kernel

~weight and kernels/spike. 0K78322 had a high kernel weight value but was -
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1eW'feh kerne1s/spike, while 0K78311 had a 1ow kernei weightevaTue but
was high for kerne]s/spike. The fOuh high;yie1ding'se1ectiohs ranked
- high for tiller nhmbehv(second fourth, ‘sikth’ and ninth)" This is :in
agreement w1th other workers who have suggested that tiller number is an
1mportant component’of y1e1d‘(5) (25). However, with the excethon of
0K78311, these‘1fnesAhada1ow values for kernels/spike." Ianlant height
' these four higheyiertng sé]ectionshWere similar to Triqmph,64.‘ In test
weight they Wereahot greatly different from TAM.W-IOI.

| In most caeeS[qua1ity characteristﬁc5~were at acceptable 1evels'for
thesevhigh—yielding 1ines However 0K78314 was’ be]ow the check cu1t1vars
in wheat protein and flour y1e1d wh11e 0K78311 0K78314 and 0K78322 had
xrelat1ve1y short mixing times, be1ng similar to Triumph 64 in th1s regard.;-
' The f1ve F5 selections with the h1ghest kerne] we1ght va]ues had
- yield ranks that were in the range of the adapted checks.  Yield ranks
| v:for these five 1arge—seeded Tines were, 1st, llth 215t 33rd, ‘ahd 40th
': wh11e the five adapted cu1t1vars had y1e1d ranks of 2nd 6th 20th 31st, s

"and 45th (Table 1v). R '

Kernels/spike values were low for this group of high kerne] we1oht

:Tines This is consistent w1th the 1nverse‘re1at1onsh1p observed.for
these two tra1ts in the. corre]at1on stud1es (TabTe III),’ahd suggests

that an 1ncrease in one of these traits is-likely to be accompan1ed by a |
decrease in the other

0K78337 and OK78321 were s1m11ar to TAM W- 101 in test we1ght while

0K78338 ‘and 0K78353 ranked rather low for_th1s trait, suggest1ng_that

some degree of seed shriveling was present in these two lines. Wﬁth the
 exception of 0K78321, these Tines ranked Tow for ti1$ehﬁnUmber.bK78321“

had -a high‘value foh,ti]]er“number‘and also a high ya]Ue‘for,grainjyie1d;
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Plant height of these four Tines varied from short to tall. OK78337
was the tallest entry in the test while 0K78353 was nearly the‘same
height as Lovrin 6. |

The 1ntroduct1on of 1arge seeded genotypes into a breed1ng program
has raised the gquestion as to what effect an increase in seed size perse‘
might have-qn quality tra1ts. Concern has been expressed specifically
in regard to flour prptein percent and flour yield. .In this study
(Table VIII), the differences between Wheat'proteih and flour protein of
the four se]ectipns with the highest kernel weight values ranged from
1.1 to 2.7 percentage ppint51' This_compares with a difference of 1.0,
2.2, and 3.3 percentage points for TAM‘WFIOI,:Newton; and Lorrin 6.
Apparent1y the large seed size of these Tines did not adverse]y affect |
flour protefn percent. In terms of flour yield percentages, three of
the four elite 11nes were similar to TAM W-101 and Newton. ~ The except1on,
0K78321, was qu1te low, having a f]our y1e1d value of 52.0%. DbUgh—
mixing times for these lines were: w1th1n the range of the checks. Ofa
these four 11nes, OK78337 had the shortest mixing t1me Its value of .

2. 5 min was similar to that of Tr1umph 64.

Kerne] we1ght response by 1nd1v1dua1 Tocation for the e1ght elite
Tines and four checks are presented in Figure 1. Lovrin 6, the large-
seeded parent, was 1nconsistent for‘kernel weight across 10cations; being
exceptionally Tow at Stillwater. With the»exceptidn:of"OK78337 and
0K78322 those entries which ranked high for kerneT,weight were variable
across locations but none showed the samevtype of response patterh‘as |
.Lovrin 6. 0K78322 and 0K78311 both of‘which ranked htgh'for yier were
stable for kernel weight across the three 1pcatipns;’ 0K78322 had consis-

tently high kernel weight values at all ‘three locations, while 0K78311v
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had.re1ative1y_1ow kernel weight values, being in the range of TAM W-101.
The adapted ¢u1t1var checks (TAM W-101, Triumph 64, and Néwton) repre;,
sented in Figure 1 were stable for kernel wéight across environments.
Asana, as cited by Schmidt (21), concluded from a étudy of spring‘
wheats in India that kernel weight was an environmenta11y‘stab1e compd-
nent of yield and contributed'fo yield and yield stability under drought
and high temperature stress. The same stability for kerne] weight was
observed for adapted cultivars in this test. However, as shown in
Figure 1, three of the large-seeded lines (0K78321, 0K78338, and 0K78353)
as well as Lovrin 6; the large seeded parent, were‘somewhat'unstable for
kernel weight across three environments. The fact that the lines in this
test were selected for.high kefne] weight may have contributed to sfgnifie
cant genotype by environment interactidn for kernel weight; 1h contrast
torthe report by Asana, as cited by Schmidt (21).
| Mixogram data for the eight elite lines and four checks are presented
ih Figure 2. Newton had satisfactory dough mixing properties while
Triumph 64 had a questionable miking curve. Lovrin 6, TAM w—101, 0K78302,
0K78321, 0K78338, and 0K78353 had mxing curves similar to Newton.
0K78314 and OK78337 had mixing curves that were better than Triumph 64 but
not as good as Newton. 0K78311 and 0K78322 had mixihg’curves‘simi1ar to
Triumph 64. In generé], the eight elite F5 lines shown in Figure 2 were
satisfactory in terms of overall milling and baking quality character-

istics.



 CHAPTER V-

SUMMARY. AND CONCLUSIONS

Fifty-four F, selections from a cross of Lovrin 6, a large-seeded
wheat from Romanﬁa, with‘TAM W-101, an adapted. semidwarf wheat cultivar
were eva1uéted for égronomic and dué]ity characieré in replicated tests-v
at three locations in Ok]ahoma’in,1978; Selection for séed size had been -
- practiced inbthe F2, F3; and F4 generations of this cross. The experi-
henta] design was a randomized completé-b1ock with twb rep]iéations.

Each block consisted of 60 two-row plots. Rows were 3.7 m long ahd

30.5 tmvapart. The test was planted at Sti]]water,’Lahoma, and Haskell

at é rate of 180 seeds/plot (50.4 kg/ha). Grain yie]d; kerne],weight,'
test wéight, kerhe?é/spikeg tiller number, and plant height were measﬂréd' 
on each plot. A three location Composﬁte of seed was'éﬁa1y2ed for qua1ity:
characteristiéso wﬁeat protein, flour prbtein, flour yield, specific
sedimentation, mixing time, and mixing curve height_Were'measured for

each of the 60 entries.

Ana]ysié_of variance tests conducted on agronomic data indicated
significant differences among gendtypés at each location fof the s%x
characters measufed. Significant differéncesvamohg-1ocatioh5wereobsérvéd"
forvfive of the six'cﬁafacters, Tiller number.was‘the only character
| that did not show significant differences among}1ocations. Genotype by
kenvironment interaction was significant atrthe 0.01 probability level

for grajn yield, kernel weight, test weight, and plant height. Tiller

25
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number was significant'at the 0.05 probabi]ity‘]eve] while kernels/spike
did‘not show:a‘significant gendtype by environment interaetion effectg

Associationsvamdng the six agronomic traits were examined by com-
puting phenotypic correlation coefficients“fdr'each.1ocation‘separateTy
asdwe11'as for - combined 1ocations.b kerne] weight was negative1y asso-
‘ciated with kernels/spike and had the highest corre]ation“Coefficients
of all eomparisOns. This comparisdn had corre]atfon:va]ues ranging froh
-.506 to -.724 for Stillwater and'Lahoma,7respect1ve1y;l This intermedi-
ate to high negat1ve assoc1at1on may 1nd1cate poss1b1e 11m1tat1ons for
s1mu1taneous 1mprovement of - these two characters 1n a breed1ng program
Corre]at1ons between kernel we1ght and y1e1d and between%kerne] we1ght |
and test we1ght were 1ow 1n magn1tude for all compar1sons and all were i
pos1t1ve in sign with the except1on of Lahoma data set. Assoc1at1ons '
.between kernel we1ght and tj]]er number and between kerne]?Weight and
p1ant heightywere Very low invmagnitude and inconsiétent with regard'to‘
sign. T111er number was pos1t1ve1y assoc1ated w1th grain y1e1d with Tow
to 1ntermed1ate corre]at1on coefficient va1ues |

One F5 se]ect1on,_OK78322,>was superior in yield td.a]]xother ‘
entries,-inc1nding TAM W-101, the hignest yie]ding adapted check cultivar.
Several se]ections_nad kerneltweight values that were equa1 to Lovrin 6 |
but had significantly higher yield values than Lovrin 6. Four 1ines had
higher overall mean kerne1 weight values than the high parent; Lovrin 6,
but these differences were not statistically significant. Tiller number
~appeared to be an importantvcomponent of yield. The four highest.yielding
selections had very high values for tiller nuhber. 'Adapted check cultivars

also had high values for tiller number..
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The four Se1ectidns with the highest grain yield plus the four"
se1ect1ons w1th the highest kerne1 we1ght vaTues (designated as e11te
~lines in th1s study) tended to be 1ess stable across 10cat1ons for kerneT
weight than adapted check. cu1t1vars However, two e11te'11nes, 0K78337

"and 0K78322 which ranked fTrst and fourth for kernel we1ght respect1ve1y,

f were re1at1ve1y stable for th1s tra1t across three 1ocat1ons The
) adapted check cu1t1vars, TAM W-101, Tr1umph 64, and Newton showed consis-
tent responses for kernel we1ght across three Tocations. ;

Concern has been‘expressed as- to what effect an 1ncrease in.seed
size might have on quality traits, specifica]iy dn flour prdtein and
ftour yield.. ’Examihation of four elite 1ines:in thisistudy having high‘
kernel weight (Table VIII) indicated an increase in seedgsﬁze per se. did
hot adversely affect f]dur photein_percent.’ In terms of.f]dur.yieldb
percentages, three of the four e1ite lines were_simi]ar’to.TAM W-101 and
Newton. The.exceptioh,_0K78321, was quite 1dw,whaving a flour yté]d of
52.0%. Dough-mixing times_forkthese’fOur elite Tines were within the
_ range of the checks. | “ o .

If kernel weight isuan important COmponentkof’yteld,vas it has been
.reported-to;be, then‘seTectiOn tor kernel weight'may be'more effecttve
in increasing yie]d than se]ectton for yield per se. The five F5 selec-
ﬁ t1ons in this study with the highest kernel we1ght values had y1e1d ranks
: that were in the range of the adapted checks. Selection based on- kerne]
weight appeared to_be effective in identifying high y1e1d1ng‘]1nes as
 evidenced by the performance of 0k78322. In this test 0K78322 showed
superiority for grain yield, kernel we1ght test we1ght and t111er num-
ber ranking, respect1ve]y, f1rst fourth, fourth and second for these

characters. This line would be of particular 1nterest in a breeding

program where kernel'weight and yield were to be emphasized.
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CTABLE I

MEAN SQUARES FOR SIX TRAITS FROM THE ANALYSES OF

VARIANCE AT EACH OF THREE LOCATIONS FOR

Corrected Total

34.1

12.

.00

"  79

54 F5 LINES AND SIX CHECK CULTIVARS
Source of ~Grain Kernel Test Kernels/ ~ Tiller =~ . Plant
Variation - df Yield Weight Weight Spike - Number ‘Height
Stillwater ' _ - : R
Replication 1 2.70° 0.97 12.87** 4.41 15.41 - 529.20%*
Genotype 59 - 36.59%* 54,09** 6.56%* - 30.19** 30.60** . 135.83**
Rep. X Genotype 59  13.61 13.60 - 0.93 6.20 16.12 - 13.2
Corrected Total: 119 24.91 - .33.57 3.82 18.08- 23.29 - 78.37
Lahoma = v . : v I
Replication 1 35.75%* 2.85 0.92 . .4.03 66.01 ;- 0.68 g
Genotype B9 T 41,07%* 38.88** 5.05**  27.63** .. B53.87** - 112.30%*
Rep. X Genotype 59 9.01 3.43 0.29" 2.86 . -20.69 1684
Corrected Total 119 - 25.13 . 21.00 - 2.66 15.15 - 37.52 - 64.04
Haskell v : - R SRR
Replication 1 42.60% 10.09 1.30 9.63 - 88.41* . 14.70
Genotype 59 47.04** 60.54** 14.42%* 21.33** 34,19%* - 151.53**
Rep. X Genotype 59 . 7.92 ° 8.08 0.55 4.36. . 18.70 -7.92
119 - 27.62 11 7.43° 82 27

.18

*, **'Significantfat

the 0.05 and 0.01 levels of probability, respectively.

€



"TABLE 1I

MEAN SQUARES FOR SIX TRAITS FROM THE COMBINED

ANALYSIS OF VARIANCE OF 54 Fg LINES
AND 'SIX CHECK CULTIVARS

Source of

Grain Kernel Test Kernels/

Tiller

Corrected Total 359

29.74 30.72 4.85 16.85

Yariation o df Yield - Weight - Weight - Spike Number E;?Sﬁt
Location 2 717 14% 237.16** 43.55% : 284, 94%* 337.63 8442.99**
Replication (Loc) 3 27.04 4,64 5.03 6.03 56.61 ‘;181.53
Genotype 59 83.07** 121.01%** 21.46**  68.18** 69.58%* | 352.70%*

Loc. Genotypé 118 20.83%* 16.25**» 2.29%% 5.49 | 24.50% 23.48%*
Rep. X Genotype (Loc) 177 '10.18 | 8.37 0.59 4.48 18.50- 12.68
. 30.98 |

1120.49

*, Kk Significaht at the 0.05 and 0.01 levels of prdbabi]1ty,;respectivé1y.

€e



TABLE III

PHENOTYPIC CORRELATION COEFFICIENTS FOR ALL POSSIBLE TWO-WAY
COMPARISONS. AMONG SIX AGRONOMIC TRAITS MEASURED

ON 54 Fg LINES AND SIX CHECK CULTIVARS -

Kernels/

Kernel - Test Tiller Plant -
Weight ~ Weight Spike Number “Height
Grain L 265%** . 328** -.045 .368%* -.067 Combined
Yield . .358** L436%* -.088 L464%* - .208* -Stillwater
~-.194* .138 .138 A56%* -.101 Lahoma
L393*x - . 604** .072 L273%* _ L212* Haskell
Kernel ' .128* =.564%* .091 . -.131* - Combined
- Weight .104 -, 506%** .042 .011 Stillwater:
~-.180 -, 724%* =1322%% -.074 Lahoma
.343%* ~.578**. .033 . 005 Haskell
Test .174%* .093 - $244%* Combined.
Weight ~.081 .159 .296%** Stillwater
L171 .152 . .378** Lahoma '
.114 .142 .338** Haskell
Kernels/ .068 076 Combined
Spike -.,070 .082 -Stillwater
077 .159 Lahoma
. =,048 .149 Haskell
Tiller .193%* Combined .
Number .056 Stillwater
.138 Lahoma
Haskell

*, *% Significant at the 0.05 and 0.01 levels of probability, respectively.

. 162

Associated degrees. of freedom-are 358 and 118 for combined and individual locations, respectively.
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TABLE 1V

AGRONOMIC DATA FOR 54 Fr LINES
AND SIX CHECK CULTIVARS

Selection

Kernels/

Tilter

" Entry Grain Kernel Test Plant
No. Number Yield Weight Weight Spike Number Height
. (kg/ha) (9/1000). - (kg/ha) : . = (em)
1 0K78301- . 2349.0(9) 41.7(32) - 73.9(32) .29.0(10) - - 36.3(43) 89.0(32)
2 0K78302 2517.2(5) 44.0(16) ~ 75.1(15) . 24.5(41) -43.5(4) ".97.5(8)
3. - .0K78303 2253.7(15) 45.1213; 74.8(18) . .24.5(42) - "37.7(32) " 77.8(56)
4 0K78304 . 2175.2(?4) 40.8(39 71.9(45)  27.5(24)  42.0(15) 95.2(16)
5 0K78305. - 2169.6{(25) - 40.4(40) - 72.5(39) -.25.8(33) 38.3(26) 87.8(35)
6 0K78306 2365.8(8) 46.4(9) 75.1(16) 24.8(38) 38.8(25) 99.5(4)
7 0K78307 * 1530.5(59) 39.0(47) 68.3(58) 24.3(43) - 36.0(46) 90.2(29)
8 . 0K78308 2074.3(35) 41.5(34) - 74.5(22) .23.8(52) 42.528) 95.5(12)
9- 0K78309 2107.9(34) 43.4(20).- 71.2(2) 27.3(26) 35.0(52). 93.0(21)
10 0K78310 2023.8(43) 38.3(52)  72.4(42) - 30.7(6) 34.8(53). 82.8(47)
11 0K78311 . 2522.8(3) 37.6(54): 75.7(10) -'31.7(4) 42.8(6) 95.0(17)
12 - 0K78312 2276.1(14) 42.9(25)". 73.4(36) 26.0(29) -40.8(17) 90.8(27)
13 0K78313 2248.1(17) 41.6(33) - 73.9(31). 25.8(32)- 40.7(19) 87.7(36)
14 0K78314 2517.2(4) 42.6(26) 76.8(3): 25.7(35) - 42.5(9) 100,0(2)
15. 0K78315 1822.0(54) 43.1(22) 71.2(50) 26.0(30) 37.0(40) 93.3(20)
16 0K78316 2141.6(30) 42.4(29) 69.9(54) 23.8(51) 41.3(16) - 81.5(51)
17 0K78317 2164.0(28) 43.6(19) 70.1253 24.2(45): - 43.5(5) ~83.5(46)
18 0K78318 1922.9(51) 41.1(37) . 74.3(25 24.7(39)" - 39.2(22) 96.0(11)
19 0K78319 1743.5(56) - 36.6(57)  74.1(27) 27.5(23) . 36.3(44) 98.3(5)
20 0K78320 1878.1(52) 37.0(56) 73.7(34) 30.0(7) 35.8(49) . 97.3(9)
21 0K78321 2326.6(11) 49.7(2) 75.0(17) - 23.5(54) - 40.8(18)- 97.1(7)
22 0K78322 2904.021) © o 47.4(4) 76.4(4) 24.0(46) - 43,8(2) 95.5(13§,
23 0K78323 1687.5(58) 38.1(53) 68.0(59)  26.7(27) 30.5(59). 91.5(24
24 0K78324 1872.5(53) 39.1(46) 67.8(60). -28.7(14) 34.3(55) -92.0(23)
25 0K78325 2321.0(12) 43.9(18) - 74.8(19) 31.3(5) 36.0(47) 88.0(34)
26 0K78326 2292.9513) 46.7(8) 75.4(14) 28.5(15) 37.5(35) -91.5(25)
27 0K78327 2023.8(44) 38.8(48) . 75.6(13). 28.2(20) 34.2(56) 88.8(33)
28 0K78328 - . 2051.9(39) 41.5(36) - -73.4(35) °25.0(37) - 42.2(12) -91.5(26)
29 0K78329 2169.6(27) 45.4(11) - 72.4(41)  23.7(52) ~ 40.0(20) 90.7(28)
30 0K78330 - 2068.7(37) 42.4(28)  71.9(47) - 24.0(47) ~38.2(28) 85.2(44)
k} 1 0K78331 2152.8(29) 40.8(38) © 71.7(48) 24.3(44)  39.0(23) 84.5(45)
32 0K78332 2192.0(23) 42.7(27; 69.7(55) - 24.0(48) '37.5(36) 80.5(53)
33 0K78333 2349.0(10) 40.4(41 69.7(56) 25.7(34) 42.5(10) ‘- 80.5(54)
34 0K78334 2236.9(19) 38.5(49) 75.6(11) 28.8(12) 37.7(33) 86.8(41)
35 0K78335 -1984.6(48) 42.2(31) ~72.3(43) 25.8(31) - 37.3(38) 81.7(50)
36 0K78336 2057.5(38) 40.2(42) 74.2(26) 28.3(17) . 36.0(48) '86.5(43)
37 0K78337 2119.1(33) 50.5(1) 75.6(12) " 23.0(56) = 37.5(37) .104.8(1)
38 0K78338 2051..9(40) 49.6(3) 71.9(44) 21.0(59) 37.3(39) .80.8(52) -
39 0K78339 1951.0(49) 44._3(15) 71.2(49) . 24.0(49) 40.0(21) - 81.8(49)
40 0K78340 2192:0(22) 44.6(14)  74.5(23) -26.3(28) 34.8(54) 94.7(18)
41 0K78341 2012.6(46) 42.9(24) 76.4(5) 20.3(60) 37.0(41) -87.0(40)
42 0K78342 2046.3(41) 46.9(7) 76.1(7) 21.2(58) .- 42.2(13) +87.3(39)
43 0K78343 - 2040.7(42) 38.5(51) - 73.9(30) 29.8(8) 32.5(58) 93.5(19)
44 0K78344 - 1995.8(47) 42.3(30). 74.5(24) -27.8(21) - 35.8(50) 98.0(6)
45 0K78345 1760. 3(55) 37.4(55)  72.5(40) 29.7(9) 37.8(31) 95.2(15)
46 0K78346 2169.6(26) 43.1(21) - 72.6(38) 28.7(13) 33.3(57) 92.8(22)
47 0K78347 1934.1(50) 43.1(23) :76.4(6) 28.2(19) 37.0(42)  86.8(42)
48 0K78348 2253.7(16) 39.3(45) - 74.1(28) - 28.8(11) 35.8(51) 95.2(14)
49 0K78349 2074.3(36) 46,0(10) ~ 73.8(33) * 24.7(40) . 38.3(27) 70.3(59)
450 0K78350 2248.1(18) 41.5(35) 74.1(29) . - 28.3(16) 37.7(34) .89.8(31)
51 0K78351 2119.1(32) 45.3(12) " 75.9(8) 28.2(18) 37.8(30)  99.7(3)
52 0K78352 1496.9(60) 39.3(44) 70.6(51) - 21.5(57) 36.2(45) 87.7(37)
53 0K78353 2203.2(21) 47.0(6) 71.9(46) -23.3(55)  38.0(29) 74.3(57)
54 0K78354 2461.1(7) 44.0(17) 70.6(52)  25.2(36) 38.8(24) - 69.8(60)
55 Tam W-101 2534.0(2) 38.5(50) 75.7(9).. 27.3(25)  42.8(7) 82.8(48)
56 tovrin 6 1709.9(57) 47.2(5) 69.0(57) 23.8(50) ~ 28.8(60) 71.5(58)
57 Triumph 64 2466.7(6). 39.9(43) ~79.0(1) 27.7(22) 42.2(14) 96.8(10)
58 Osage - 2023.8(45 27.7(59)  74.7(20) - 32.5(3) 43.7(3) 90.2(30)
59 Vona 2124.8(31 27.4(60) 74.6(21) 37.5(1) 44.0(1) 79.2(55)
60 Newton 2203.2(20) - 30.4(58) 73.2(37) .37.2(2)  ‘42.5(11) 87.3(38)
Mecans ) 2128.1 41,7 73.4 26.6 38.4 89.0
L.S5.D. 0.05 244.6 3.3 1.1 2.4 4.9 4.1

Six ‘agronomic traits are based on means

of three locations.
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TABLE V

QUALITY DATA FOR 54 Fg LINES
AND SIX CHECK CULTIVARS

Entry . Selection Wheat Flour Flour  Specific Mixing  Mix Curve

Ne. - Number - Protein - Protein Yield - Sediment  Time Height
. 3 % s (min)
1 0K78301 15.1(22) . 13.4(23) 63.2(22) 4.7(19) 3.1&31) .-28.5(15)
2 0K78302 14.6(40) - 12.7{45) -64.0{17) 4.6(27) 3.3(29) " 28.0(29
3 0K78303 15.1(24) . . 12.9(37) 56.8{51) 4.3 49; 2.5(51) 28.0(32
4 0K78304 13.2(60) - 11.1(60) - 47.0(60) = 4.8(16) 3.1(32) . 27.0(43
5 0K78305 15.3(16)  13.4(24) 59.2(40 4.0555 - 2.8(46)  29.0(11
6 0K78306 14.4{46) ~12.1(59)  62.4{25) 4.5(35) 3.5(18)  28.0(28
7 0K78307 . - 14.9(26) 12.7(41) 56.8(46) 4.4(38)  3.5(12) . 24.0(59
8 0K78308. 16.2 5; 14.5(2)  66.4(6) - - 4.1(53) 2.9(42) 30.0 4;
9 0K78309 15.7(8 14.1(4)  65.5(7)  4.5(37) 2.9(43) 32.0{1
10 0K78310 13.6(58) 12.6(49): 59.2(41) = 4.4(42) 3.3(28) 26.0(52)
11 0K78311 14.6(39) '13.2(26) 67.2(4) - 4.9(12) 2.3(56) 28.5(16)
12 0K78312 14.8(30) . 13.6(15)- 60.8(31) 4.3(45) = 3.3(23) - 28.0(21)
13 0K78313 14.6(37) 13.0(32) 65.6(8) = 5.2(2)  3.9(8) 26.0(49)
14 - 0K78314 13.3(59) 12.5(52). 57.6(45) -4.6(28) 2.8(47) 26.5(45
15 0K78315  13.8(56) 12.8(39) 56.8(52) 4.5(36)  3.0(40)  26.0(55
16 0K78316 15.7(9)  14.1(5) - 56.8(49) 4.6(26) 3.3(27) 29.0(12
by 0k78317 - 15.8(7)  12.8(38) '59.2(37) 4.5(31) 3.3524) 28.0(22
18 0K78318 17.2(1) - 15.1{1)  59.2(35) 3.9(58) - 3.0(34)  30.0(5)
19 0K78319 13.6(57) 12.4 53 64.8(13)  4.9(10) . 4.0(3) ~ 27.0(38)
20 0K78320 13.8(54) 12.5(5 64.8(14)  5.1(4) - 4.8(1)  26.5(47)
21 0K78321 16.3(3)  13. 6(18) 52.0(57) 5.0(7) - '3.4(21) 27.0(42)
22 0K78322 15.2(18) 13.5(20) 63.2(21) 4.2(50)  2.3(55) 28.0(20)
23 0K78323 14.9(27) 12.6(47) 54.4(54) 4.6(25) . 3.5(19) 26.0(51)
24 0K78324 . 14.5(44) " 12.7(44) - 53.6(55) 4.3(48)  3.5(17)  26.0(53
25 0K78325 14.5(41) 13.6(17)  58.4(42 4.4240) 2.6548; 28.0(24
26 0K78326 15.2(20) 12.7(43) 63.2{23) - 4,7(20) . 2.0(60) 28.0{26
27 0K78327 15.2(19) - ~12.3(55) 60.0(34) - 4.5(32) 3.6(9)  25.0(57
28 0K78328 15.1(23) 13.9(8)  65.6(9) . 4.7(21) 3.5(15) 28.0(27)
29 0K78329 14.8(32) -13.2(28 52.3;272 4.45442 2.55532 28.0(33
30 0K78330 14.9(29) "13.7(12) 60.8(33) - 4.6(29) 3.6(11} 29.0(14
31 0K78331 15.2{21) 13.4(25) 62.4(28) 4.9(14) 4.0(7) - 28.0(36)
32 0K78332 14.8(33) 13.7(14)  56.0(53 4.7523 3.5 20; 28.5(18)
33 0K78333 14.8(31)  13.5(21)  64.0(19) 4.7(22) 3.0(41) - 31.0(2)
34 0K78334 15.6{11) 13.7(11) . 67.2(3 4.4§41 4.5{(2) - 28.0{25
35 0K78335 15.6(13)  14.1(7)  67.2(5 4.8(17) . 3.4(22) . 28.0(34
36 0K78336 14.5(45) 13.0(33) 57.6(44) 4.1'54; 3.0(38) 26.0{54
37 0K78337 14.7(35) 13.6{19) 65.6{11) 4.4(43) 2.5(50) 28.0{30
38 0K78338 14.5(42) - 12.5(51) . 60.8(32) 4.8(15) 4.0&5) 26.5(44
39 0K78339 13.8253 12.2{57 59 2(36) 4.6(30) 3.5 13; 25.0(56
40 0K78340. 14.7(34)  13.1(29) * 62.4(24) 3.7(60) 2.1(57) 28.0(19
41 0K78341 15.3(17) 13.8(10) 64.0(20) 4.1(55) 2.5(54) 28.0(35)
42 0K78342 16.3(4)  14.4(3) = 61.6(30) 3.8(59) 2.5(49) - 30.0(6)
43 0K78343 15.9(6) 13.1(31): 53.6(56) 4.0(57) 2.1(58) 30.0(8)
44 0K78344. . 15.4(14) 13.4(22) 59.2(39) 4.3(46) 2.0(59) 27.0(40)
45 0K78345 - ° 13.8(55) - 13.2(27) 56.8(50) 4.2551; 2.9(44) - 28.0(31)
46 0K78346 15.6(10) - 12.7(42) . 47,0(59) 4.4(39) 3.0(35)  26.0(48)
4 0K78347 14.2(48)  12.3(56) 56.8(48) 4.9(11) 4.0(6) - 24.0(60)
48 0K78348 14.1(49) 13.1(30) 64.0(18) '5.0(9) . 3.0(39) . 30.0(7)
49 0K78349 15.6(12)  12.9(36) 50.4(58) 5.0(6)  3.0(36) 27.0(41)
50 0K78350 15.0(25) 14.1(6)  65.6(10) . 4.5(34) 3.0(37) 31.0(3)
51 0K78351. .  14.5(43) 12.6(48) 71.2(1)  4.3(47) 2.8(45) 29.0 10)
52 0K78352 15.3(15) ~ 12.2(58) 57.6(43) -4.5(33) 3.3(25) - 27.0 37)
53 0K78353 14.3(47) . 12.8(40) . 62.4(26) 5.1(5) 3.1(33) 26.5 45)
54 . 0K78354 14.9(28) 13.8(9) - 64.0(16) 5.0 s;- 3.5(16)  28.5(1
55 Tam- W-101 13.9(52) . 12.9{35)  61.6(29) 5.3(1 3.5(14) . 27.0(3
56 Lovrin 6 16.9(2) 13.6(16 56.8(47)  4.6(24 3.3(26) 28.0 23)
57 Triumph 64  14,0(50) 13.7(13) 68.8{2) 4.2(52) 2.5(52) - 30.0(9
58 Osage 14.7(36) 13.0(34) 65.6(12) 4.9(13) 3.3230) 29.0 13)
59 Vona 14.0(51) 12.6(46) ~ 59.2(38) 5.2(3) ° 4.0{4)  25.0(58
60 Newton 14.6(38) 12.4(54) 64.0(15) 4.7(18) 3.6(10) 26.0(50
Means 14.9 13.1 60.7 4.6 - 3.2 7.7

Quality traits are based on analysis of three location grain composites.



TABLE VI

MEAN GRAIN YIELD FOR 54 Fg LINES AND SIX CHECK
CULTIVARS AT EACH OF THREE LOCATIONS

Entry o Stillwater  Lahoea _ Haskell 3 Location
M. . Sel. No. .+ 2 Reps 2 Reps 2 Reps Mean & Rank
1 0K78301 . 2321.0 2556.4  2169.6 2349.0 (9
2 0K78302 : : 2808.7 2623.7 2119.1 2517.2 (5) .
3 0K78303 2321.0 - . 2405.1 . 2035.0 2253.7.(15)
4 0K78304 2152.8 2522.8 . 1850.0 2175.2 (24)
5 0K78305 2051.9 2405.1 . 2051.9 2169.6. (25)
6 0K78306 2236.9 2724.6  2136.0 2365.8 (8)
7 0K78307 “ 1580.9 1580.9  '1429.6 1530.5 (59
8 0K78308 o -1951.0 2203.2  2068.7 2074.3 (35
9 0K78309 1917.3 2354.6  2051.9 2107.9 (34
10 0K78310 1782.8 2438.7 - 1850.0 2023.8 (43
11 0K78311 - 2018.2 2808.7 - 2741.4 2522.8 (3)
12 0K78312 - 2270.5 2321.0- 2236.9 2276.1 (14)
13 0K78313 2270.5 2405.1  2068.7 2248.1 (17)
14 0K78314 - '2889.2 2808.7  2253.7 2517.2 (4)
16 0K78315 L 1715.5 - 2068.7  1681.9 1822.0 (54)
16 . .0Kk78316 S 2035.1 2472.3 -~ 1917.3 2141.6 (30
17 0K78317 : o 2102.3 . 2623.7 ~1766.0 2164,0 (28
18 0K78318 1866.9 2119.1 . 1782.8 1922.9 (51)
19 0K78319 1597.8 1665.0 1967.8 1743.5 (56)
20 0K78320 1883.7 '1850.0  1900.5 1878.1 (52)
21 0K78321 .2018.2 2304.1  2657.3 2326.6 {11)
- 22 0K78322 2892.8 ©  2892.8  2926.4 2904.0 (1)
23 °  0K78323 1547.3 2018.2  1496.9 1686.5 (58)
28 0K78324 1900.5 2220.1  1496.9 1872.5 (53)
25 0K78325 - 2051.9 2489.2 2421.9 2321.0 (12)
26 0K78326 : 1917.3 2405.1 . 2556.4 2292.9 (13
27 0K78327. 1951.0 .2337.8 . 1782.8 ' 2023.8 (44
28 - 0K78328 2085.5 2203.2 1866.9 - 2051.9 (39
29 0K78329 1951.0 2506.0  2051.9 2169.6 (27
30 0K78330 - 1951.0 2388.2 . 1866.9 2068.7 (37
31 0K78331 1934.1 2405.1  2119.1 2152.8 (29
32 - 0K78332 | ' 2102.3 2388.2  2085.5 - 2192.0 (23
33 0K78333 - 2287.3 2522.8  2236.9 2349.0 (10
au 0K78334 2119.1 2321.0  2270.5 2236.9 (19
3 0K78335 1866.9 2119.1°  1967.8 1984.6 (48
36 0K78336 2152.8 2371.4  1648.2 2057.5- (38
37 0K78337 2152.8 1681.9  2522.8 2119.1 (33
38 " 0K78338 ' 2102.3 1934.1  2119.1 2051.9 {40
39 10K78339 1769.6 2253.7  1799.6 1951.0 (49
40 - 0K78340 2186.4 2337.8  2051.9 2192.0 (22
41 0K78341 2035.0 2304.1  1698.7 2012.6 (46
42 0K78342 _ 1951.0 2253.7 - 1934.1 2046.3, {41
43  0K78343 2136.0 2068.7 - - 1917.3 2040.7 (42
A 0K7834§ 1934.1 '2136.0°  1917.3 1995.8 (47)
45 0K78345 1715.5 2035.0  1530.5 1760.3. (55)
45 0K78346 2102.3 12270.5  2136.0 2169.6 (26)
47 0K78347 2035.0 1984.6  1782.8 . 1934.1 (50)
© 48 0K78348 : 2539.6 2354.6  1866.9 2253.7 (16)
49 0K78349 1883.7 2455.5  1883.7 2074.3 (36)
50 - 0K78350 2186.4 2455.5 = 2102.3 2248.1 (18)
51 0K78351 2573.2 . 1665.0  2119.1 2119.1 (32)
‘52 0K78352 1665.0 1779.6  1025.9 1496.9 (60)
53 0K78353 2236.9 2354.6  2018.2 2203.2 (21)
54 0K78354 2640.5 2556.4  2186.4 - 2461.1 (7).
55 Tam W<101 . 2119.1  ©-3027.3  2455.5 2534.0 (2)
86 Lovrin 6 1345.5 2085.5 = 1698.7 1709.9 (57)
57 Triumph 64 2354.6 2674.2  2371.4 2466.7 (6)
58 Osage : 2035.0 2152.8  1883.7 . 2023.8 (45
69 Vona 1866.9 2741.4  1766.0 2124.7 (31
60 Newton 1917.3 2506.0  2186.4 2203.2 (20
Means : 2060.3 2315.6  2008.4 2128.1
L.5.0. 0.05 496.6 - 404.2 378.9 244.6

c.v. 12.1% 8.7% 9.4% 10.1% '




TABLE VII

MEAN KERNEL WEIGHT FOR 54 Fg LINES AND SIX CHECK
- CULTIVARS AT EACH OF THREE LOCATIONS

“Entey ' Stillwater ~ Lahoma  Haskell 3 Location

No. - Sel. No. . 2 Reps 2 Reps . 2 Reps Mean & Rank
1 0K78301 41.8 42,1 . 41.0 41.7 (32
2 0K78302 47.9 43.5 40.4 44.0 (16
3 0K78303 , . 46.8 43.9 44.6 45.1 (13
4 0K78304 i 42.7 43.9 35.8 ©  40.8 (39
5 0K78305 . 43.8 "~ 40.2 37.3 .40.4 (40
[} 0K78306 - 45.5 47.0 - 46.8 46.4 (9)
7 0K78307 39.2 42.8 35.0 39.0 (47
8 0K78308 . 39.6 44.7 40.3 - 41,5 (34
9 0K78309 : 42.3 41.3 46.5 43.4 (20

10 0K78310 41.8 40.6 32.6 38.3 (52
11 0K78311 38.2 37.6 36.9 37.6 (54
12 - ‘0K78312 41,7 42.8 44,0 42.9 (25
13 0K78313 39.9 45,1 39.9 41.6 (33
14 0K78314 : 46.9 45.0 36.0 42.6 (26

- 18 0K78315 44.9 . 46.3 .38.2 43.1 (22

16 0K78316 44.5 43.9 38.8 42.4 (29
17 0K78317 44.4 46.0 40.3 43.6 (19
18 0K78318 38.1 46.1 39.1 41.1 (37
19 0K78319 38.3 41.5 30.2 36.6 (57
20 0K78320 40.9 41.1 28.9 37.0 (56
21 0K78321 47.9 48.7 52.6 49,7 (2)

22 0K78322 47.8 46.5 47.9 47.4 (4)
23 0K78323 36.2 "~ 43.8 34.4 .38.1 (53

r24 0K78324 39.6 42.4 35.2 39.1 (46
25 0K78325 41.7 -45.1 44,9 43.9 (18
26  0K78326 45.7 45.5 48.8 46.7 (8)
27 0K78327 35.2 41.6 39.6 38.8 (48)

.28 0K78328 43.9 41.9 38.8 41.5 (36)

29 0K78329 43,7 45.5 47.1 45.4 (11)
30 0K78330 43.5 42.9 40.9 42.4 (28)
3 0K78331 . ‘41.0 42.2 39.4 40.8 (38
32 0K78332° 39.8 44,1 44.3 42,7 (27
3 0K78333 38.8 40.9 41.5 40.4 (41)
4 0K78334 37.3 38.8 39.4 38.5 (49
35 0K78335 40.7 - 43.5 42.4 42.2 (31
36 0K78336 41.3 39.1 40.1 40.2 (42
¥ 0K78337 50.4 51.0 50.0 50.5 (1
K-} 0K78338 52.4 51.9 44.5 49.6 (3
k1] 0K78339 44.8 46.6 41.3 44,3 (15
40 0K78340 45,7 45.3 42, 44.6 (14
41 0K78341 36.7 46.3 45.9 42.9 (24
42 0K78342 48.8 47.1 45.0 46.9 (7)
43 0K78343 39.5 39.2 36.7 38.5 (51)
44 0K78344 46.0 . 40.0 40.8 42,3 (30
45 0K78345 35.5 41.3 35.5 37.4 (55)
46 0K78346 44.2 43.1 42.1 43.1 (21)
47 0K78347 43.1 © 44,3 42.0 43.1 (23)
48 0K78348 41.8 40.0 36.0 39.3 (45)
49 0K78349 - 48.6 45.9 43.6 -46.0 (10)
50 0K78350 39,5 44,1 41.0 41.5 (35)
51 ~ 0K78351 48.4 43.5 4.0 45.3 (12)
52 . 0K78352 . 36.1 46.1 35.7 -39.3 (44) -

53 .- 0K78353 52.0 ‘43,7 45.4 47.0 (6)-
54 0K78354 45.4 45.6 40.9 44.0 (17)
55 Tam W-101 37.0 39.1 39.4 38.5 (50)
56 Lovrin 6 40.3 52.1 49.3 47.2 (5)
57 Triumph 64 40.3 39.7 39.7 39,9 (43)
68 Osage ' 26.7 29.3 27.0 27.7 (59)
59 Vona 27.2 27.6 27.3 27.4 (60
60 Newton 30.7 3.1 29.5 30.4 (58)-

Means . 41.9 43.0 40.2 4.7
L.5.0..0.05 7.4 3.7 5.7 3.3
c.v. "~ 8.8% 4.3% 7.1% 6.9%




TABLE VIII

AGRONOMIC AND QUALITY DATA FOR EIGHT ELITE

 LINES AND FOUR CHECK CULTIVARS

Grain Kernel Test . kernels/ - Tiller Plant- - Wheat Flour

Specific: Mixing

Entry Selection Fiour Mix. Curve

No. Number Yield Weight Weight Spike Number Height =~ Protein Protetn Yield Sediment Time Height

' (kgsha)  (g/1000) . (kg/ha) . (cm) i % L3 (min}

22 0K78322 2904.0(1) 47.4(4) 74.4(4) 24.0(46) . 43.8(2) 95.5(13) .15.2(18) 13.5(20). '63.2(21) . 4.2(50) ~ 2.3(50) 28.0(20)
-1 0K78311 2522.8(3) -37.6(54). 75.7(10) - 31.7(4) 42.8(6) 95.0(17) 14.6(39).  13.2(26) ::67.2(4) 4.9(12)  2.3(56) = 28.5(16)
14 0K78314 2517.2(4) 42.6(27).  '76.8(3) 25.7(35) .-42.5(9) 100.0(2) . 13.3(59) - 12.5(52) '57.6(45) 4.6(28) ~2.8(47) 26.5(45)

.02 0K78302 2517.2(5) 44.0(16) 75.1(15) 24.5(41) 43.5(4) 97.5(8) 14.6(40) -12.7(45) . 64.0(17). . 4.6(27) - 3.3(29) 28.0(29)

37 0K78337. 2119.1(33) 50.5(1) 75.6(12) - 23.0(56) - 37.5(37).104.8(1) '14.7(35) 13.6(19) - 65.6(11) ' 4.4(43) 2.5(50) 28.0(30)

21 - 0K78321 2326.6(11) 49.7(2) 75.0(17)  23.5(54) - 40.8(18) "97.7(7) - . 16.3(3) 13.6(18) 52.0(57) - 5.0(7) 3.4(21) - 27.0(42)

38 0K78338 2051.9(40)-49.6(3) 71.9(44) -21.0(59) - 37.3(39) 80.8(52) 14.5(42) .'12.5(51) 60.8(32)  4.8(15) . 4.0(5) 26.5(44)

53 0K78353 - 2203.2(21) 47.0(6) 71.9(46) - 23.3(55) . 38.0(29) 74.3(57) 14.3(47) 12.8(40) 62.4(26) 5.1(5) 3.1(33). 26.5(45)

55 Tam W-101 2534.0(2) ~38.5(50) -75.7(9) 27.3(25) - 42.8(7) -82.8(48) .13.9(52) 12.9(35): 61.6(29) ~ 5.3(1) - 3.5(14)  27.0(39)

56 = Lovrin 6 1709.9(57) 47.2(5) 69.0(57) - 23.8(50) - 28.8(60) 71.5(58) 16.9(2) 13.6(16)  56.8(47) 4.6(24) 3.3(26) 28.0(23)

57 Triumph 64 - 2466.7(6) 39.9(43) = 79:0(1) 27.7(22) - 42.2(14) 96.8(10) -14.0(50) 13.7(13) -68.8(2) . 4.2(52) 2.5(52) .30.0(9)

60 Newton . 2203.2(20) 30.4(58) -73.2(37) - 37.2(2) - .42.5(11) '87.3(38) 14.6(38) 12.4(54). 64.0(15)  4.7(18) -'3.6(10) 26.0(50)

Means for 60 )

entries at : . : :
3 locatijons 2128.1 41.7 73.4 26.6 38.4 89.0 14.9 13:1 60.7 4.6 3.2 - 27.7.

Six'ggronouic traits are based on means of three locations, six quality traits-are based on analysis of three‘locat*lonv grain composites.
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Figure 1. Kernel Weight by Environment Interaction

A om ¢ Hagh Kernel Weight Se'lecfi_ons
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Adapted Cultivar Checks
Lovrin 6, Large Seeded Parent

for Eight Elite Lines and Four
Check Cultivars.
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Figure 2.

Mixogram Data for Efght Elite Lines and Four Check Cultivars.
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