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dl_ The effects of seedlng date and seedlng rate on thef-‘
.:(.agronomlc characterlstlcs of 5 cultlvars of §£g§§;ga ggg_s
L. were studled for 2 years at 2 locatlons in central
Alberta. A Spllt plot de51gn was used w1th seedlng dates of
May 3 =17 and 31 at Edmonton and Ellerslle for malnplots."
Subplots con51sted of 15 treatment complnatlons of 5
genotypes {Oro, Turret, Mldas, Altex, 74G- 1382) and 3
seeding rates 1_,5,12 kg/ha). Data,were collected for days
to initiation of'elongation; first flower, last flower,
rmaturity of first ped, maturity ofcigst'pod, and for plant
height, plant-density; raoemes/plant,,total yield, seed
‘yield, 1000, seed welght, % seed 011 and % meal proteln.
Seed formatlon perlod seedvproductlon perlod, flowering

perlod, racemes/m2 ,. harvest index, seed yield/plant, and_

~vegetative yield were computed,

Sidnificant interactions betweenvseeding"dates and
treatmenf comblnatlons were gulte common for most of the !
varlables studled Seedlng date effects. werey51gn1f1cant f$

'seed yleld Generally, the latest seedlng date resulted in
the lowest seed yleld Thls was eSpeolally true_of late'
lmaturing cultivars. Seeding date had a sigrificant effect on
vegetative yield. Seedlng date had no con31stent effect on
days to 1st flower, flowerlng period, seed formatlon perlod
and seed’ productlon perlod gelayed seeding resulted'in a

slight decrease in days to.lastnfloyer}ymaturity of;1st pod

iv.



and maturity of last pod. Increased seeding rate'had alnon-
consistent effect'on seed yield. Increased seeding rate
resulted in a sllght reductlon in the days to maturlty of
1st~pod, seed formatlonvand'seed prodnction time. Seeding
rate hadvno effect'on initiation of elongation, 1st flowuer,

last‘rowervand flowering period. Increased'seeding rate

’ resulted in decreased days to maturity of 1ast pod, 1n 1976,
-and had ‘no effect, in 1977. Increased seedlng rate

l 51gn;f1cant1y 1ncreased plant density and decreased plant
size (ﬂeight and raceme numberl. The results 1nd1cated that

nulti- year and multl locatlon tests are necessary for

’eValgatlon of agronomlc ‘characteristics of B. napus .

Seed yield correlated 51gn1f1cant1y and p051t1vely with
total yleld and harvest index. A 51gn1f1cant negative
vcorrelatlon between vegetative yield and seed yield Qr
harvest 1ndex was present. Vegetatlve yield had a great
effect on total yleld and the calculated harvest index. Seed-
‘yield was pos1t1vely correlated with 1000 seed Ut and seed
yleld/plant, and negatlvely v1th plant helght. Racemes/m2 |

d1d not correlate Vlth seed yleld.-

Plant denszty had no 51gn1flcant correlatlon wlth yleld
‘:(seed vegetatlve orototal), 1000:<“ed wt, or plant height
lwhlle hav1ng a 51gn1f1cant negatlve correlation with seed

yleld/plant, harvest 1ndex and racemes/m2

|
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S , iy I INTRODUCTION -

Rapeseed is the most 1mportant 01¥§eed Crop 1n’Hestern
Canada. Rapeseed was. flrst grown commerc1a11y 1n Canada in
1942 to help meet wartlme demands for 1ndUStr1al 011 (Dovwzey
and BoLton, 1961) . In 19&2, there wereigﬂ{OQO.bushels
produCed.on 3200 acres (Perkins, 1976). In?d§78 rapeseﬁd
productlon ‘increased to a hlgh of 120 million bushels belng

produced on 6.0 mllllon acres. (Rapeseed Digest, 1978) o

,Domestlc rapeseed crushlng has been an 1mportant factor
1n the rapeseed 1ndustry. Slgn1f1cant domestlc crushlng
capa01ty began to develop about 19*6 when rapeseed was flrst

v crushed'as an edlble orl product in Canada (Perkrns, 1976) .

L

Currently, with six crushing plants operating,'the Western

'.Canadian rapeseed processing industrydhas the capacity to

:»crush 3450 tons per day (B1 5 mllllon bushels arnually).

r %
Rapeseed was approved for human use under the Food and Drug . -

regulations in'1958._SubSequently,'rapeseed meal was
exported to Japan Meal'is used as a'protein'supplement in
llvestock feed and as a fertlllzer for hlgh value specialty

- crops, e.g. tobacco.and citrus frults-ln Japan.

. :
At present, rapeseed is the third most important crop
"in Western Canada. The prairie rapeseed acreage could be:

maintained at three to four million acres annually with

present cultural and marketing practises,

One of the major factors leading to the.acceptance-and

4



’
"
H

S rapid 1nqrease in rapeseed utlllzatlon has been the

1mprovement in the oil and meal quallty and in proce551ng
methods.pRapeseed oil low in eruc1c acid can be used as a

cooklng 011, in margarines ind in sdlad dre551ngs ,while the

5mea1 low 1n gluc051nolates and high in proteln, can be used

-

:'in livestock_feed‘supplements. Today Canada is the world'

leadlng rapeseed exporter and 1svalso a leader in rapeSeed

research and development (Downey 2t al, 197@);

Seed yieldfper'acrehis of major .mportance to the

. 1. . .
production of any seed crop. ' v

Allard and Bradshaw, 196u Sy

"In the past the attentlon of practical plant breeders

has centeredion7'f1na1'-characters. However, piant

-

breeders are fully aware that higher plants are dynamic_‘t‘

living systems in. ~which change occurs constantly from
germination to maturlty.-The pattern ofvchange\ms‘rarely'
the safte from genotype to - genotype in one envizpmment:or
for a 51ng1e genotype grown in dlfferent environments; h
It has been almost an article of falth from the earliest
days of‘plant breedi?? that, 1f we only understood the
vdevelopment pathways y which final characters are

‘reached,kthls would help us to 1mprove the eff1c1ency of

breeding."

;Iield and yield components_havevbeen,extehsively

~studied in many crops, particulagly cereals.~ However, this.



type of information is lacking‘for rapeseed in Canada.
y
Selection’ crlterla which may improve the. eff1c1ency of a

-

'plant breedlng program are very important.,

nt present 50% of ;;:‘rapeseed acreage.in Western
Canada is B, napus and 50% is B, campestris (Kondra,’1977b).
The B, gapus cultlvars are hlgher yleldlng than B, ;.
gggpgsgg;s cultlvars and produce seed whlch is hlgher in oil
and protein content. The B. napus cultivars requlre
approxlmately 10 to 14 days more to mature. Wlth new
cultlvars and more agromonlc knowledge, producers are
looking for hlgher yields whlle the, processors are looklng
for a hlgher oil content and meal® hlgher in proteln. A

" shorter maturlty requlrement 1n B

ggpgs cultivars could aid
" in achieving these objectlves for the producers and

processors,

The seed fdeld_and maturity oflrapeseed plants can be‘
greatly 1nfluenced by environmental condltlons regardless of'
thelr genotypeg Therefore, ‘as a new cultlvar is developed or
1ntroducedr1nto a reglon,_efflclenr cultural practices must.
be developed in order, to obtain optimuuvprofit from seed
yields. The determinationvof rhe most practical seeding'date,
- and seeding rate for de51red agronomlc characterlstlcs is
‘ilmportant. Wlth the new cultivars greater maturlty
dlfferences are ev1dent. Past research has shown'the late
cultivars of BL napus do best when seeded early but. earllerv.
cultlvars may have a dlfferent optlmum seeding date Oor a

‘
~ ,



greater seeding range. Also, the

earlier cultivars might

requiré a higher'seeding rate to achieve equal seed yield

for they‘appear to be smaller plants,

. The objective of this study
of seeding date and seeding rate

growth characters and gross seed

of B. ggég§~with a wide range of

o
|

was to evaluate "the effect
on yield, yield components,

quality of_fi#é‘genotypes'

maturities. Alsp, .

~correlations betﬁeen the different'variébles were looked at.

Conclusions should hel§ both producers for commercial

production and plant breeders in

programs,. '

formulating breeding



II LITEk-TURE REVIEW

Canadian rapeseed researchers ha#e been concentrating
their efforts on the improvement of oil and meal quality.
The recently developed cuk¥tivars in both rapeseed species

have been produced as a result of the need for low erucic

acid content in the 0il and Yow glucosinolate content in the

peal. This»loy"erucic acid oil is considered.sgpé;ior for

‘human nutrifion_uhile low glucosinolate meal is considered
superior in anihal feed rations. As a result, the majoriéy
df current life:aéure régarding rapeseed 1is concerned.with

factors of quality.

. . , . ‘
Donald (1967) stated that most plant breeding is based
on defect.e;imination or selection for yield. He prdposed

that in cereal breeding one should develop a crop'ideotypé

(model plﬁnt) and then select towardé the model. This should

fééult iﬁ ﬁew:cnltivars which afe better adapted'ahd more
agronomica11y>sui;ed to gfowthAin a monoculturé. Working
‘with a numbetf of crops, with-special reference to fie;d
beans, negative correlatibns_bétwéén'yiégd‘cohponents éf
different crops. was an evef present Situ;tion (Adams, 1967).
Number of plants‘per area, nﬁmber of racemes éer plént, |
numbet of pods per raceme, number oﬁ seéds.per pod, seed
weight or any cpmbination of thg abo?é-are considered_to be
‘ yield chponents;'Adams concluded that.thé negativé
corfeiation meant there was a compensafing characteristic in

plants, That is, 1if there are few.seeds,_the seeds would be

<>
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large, or conversely, if there are mény seedé, the seeds
would be small. From the works of Donald with‘crop ideotypes
and"Adams with plants_having a compensating relationship it
becomes difficult to establish selection criteria. Selection
.would thus be a matter of cdﬁpromiSiﬁg on a number of

components.

Yield components

Some of the first work on yield components in rapegseed

#

was done on Brassica campestris var. Yellow" Sarsonj

(Ramanujam and Rai, 1963). Total seed yield, number of pods
per plant, number of séeds per pod, one thou;and seed
Qeight, nuﬁber of primary branches and number of sécondary
brénéhes were studied. A significant positive cdrrelatiop
was found befween:the aboye‘yield'components and yieid.
Howéver, a negative corfélztion was found to be. present
“between any fwoféf the'field coﬁbonents. This supports the
idea:of compensating effects in plants. Alien énd Mdrgan
(1972f_dembhstratea that increasing,seed’p:oduction of B,

i S :

napus by nitroger fertilization was a result of an increase

in the number of pods and increased seed size.

'groﬁn from largé seeds,-produced mo:é pods per plant,'lérger
pods, heavieﬁ‘seeds and higher seed yield per plant but had
fewer seeds per pod than plants from'small seads (Ahmed and
Zubéri, 1973) . Seed size was found to be highly vafiablé

@

s



apus and B, campestris (Kondra,

-—— — e b s e o o

within cultivars ofA_B_L
1977a) « Plénts grown frqmnlatge_seeds generally produced
lérge'seeds. Hotever, seed size had no consistent effect oﬁ
'ﬁseed,yiéld in either species. Seed size was found to be
éositively related to seedling }igor but not cdnsistently to
‘finai seed yield or yield components in bothlspecies of
rapeSeed (Major, 1976). The vqu of Majof aﬁd Konara
supports the conclusion that seed siiing of‘rapeSeed is c¢f
no‘economic value to producers, One thousana seed weight of
é;"gggg§ vas significantly afféctéd by the plant qgnsity

(Cla%ke, 1978b) .

Total seed yielé was positifely.correlated with nuxber
‘of pods per piant, number of éeeds pef EOd_and'pod lquth
far ngggggg§§g;§ , cultivar Toria, in a genetic stﬂg& of
"yield and its components (Zuberi Aand Ahmed, 1?73L. \
‘Inbreeding depreséion was sighificaﬁfkfor number of pods per
plant and’tgtal‘seed yield per plant. The.seed<yielamof B,
ggggg-waS‘;ignificantly cbrreiqted with.numbenfof pods per
: plant,1nnmber of pod-bearing branéhes and number of‘pods per
»branch'(Thurling, 1974¢c) " Seed yiéld in Be gggggiwas
significaﬁtly correlatea with both totél dry welght of the
_ plant at final harvest and the harvest index. The harvgét‘k
indexi(seed wt/tbtai{wt)vappea:edﬁtd be the more important
factor of seedﬁfield.in Q,vggggggggig..ln B. napus , total .
dry weight éccgmulatéd in {hé‘pbét anthgsis phag; ofvérowth
was positively related to seed yieid and therefore could be.

used as a selection criterion in-breeding for higher yield
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in B, napus (Tﬁurling, 197ub). o \

A high positive correlation between ngetative yield
and seed yield indicated that plant size waF the major
factor of seed yield per plant in B. napus (Campbell and
" Kondra, 1977). significant positive correla jons were found
between yield Components'on a single plant basis. The number
of pods on the main raceme, and.number ef secondary‘and |
tertiary racemes were major contrlbutors te yield. Heterosis
was present in the F, populatlon for. yleld and yield
components (Campbell and Kondra; 1978b). Herltabllltles for

the characters»observed were generally'Very low and

reciprocal differences were apparent.

Analy51s of yleld in a UO by 10 diallel of Indian
mustard (Be 1gngg_) indicated that heter05154was expressed
(Slngh and Slngh, 197%% pdditive and deminant gene_efrects_
were 1mportant for prlmary and secondary racemes, plant‘
“height, and raceme length. Days to flower, silique length
andwseeds‘per silique indicated domlnant and‘add;tlve gene
action., Yield was 1nher1ted mainly by dominant genetic
componentslin Indlan mustard. Heritabillty esgimates uere2
high for days to flower and plant height while low for
branch number and length, pod length and seeds per pod.b
Correlatlon studies indicated +hat yleld ‘'was closely
p051t1vely related to days to flower, number of prlmary and
_secondary pranches, plant_helght, main raceme length,and

"

_seeds per ﬁod;



Growth characters

'The maintenance of a large and photosymthetically"
.efficient*leaf‘area‘during the‘period of fioeeringvis.
necessary for high,yield in oilseed'rape (Allen and Morgan,
i972'. At late anthe51s defoliated plants of B. ggmpgs;g;s
cultlvar Span produced 8.5 grams of seed per plant whlle'
non- defollated plants produced 13.1 grams of seed’ per plant_
(Freyman et al, 1973) . Labelled. carbon was used to furtber
test the role of the leaves in seed formatlon (Najor and ;
Charnetski, 1976);’Ph0tosynthe51s occurred in pods,'stemsv
and leaves of rapeseed plants exposed to 14C, The ‘roots,
pods, beaks, seed aplces and barren pods were all 51nks
(storage reserves) for a551m11ate products. The
photosyntbates moved selectlvely to the pods in which seedS»‘
were filling in both species with nO'translocatron to barren_
pods. The lowermleaves and lowver portion‘of the stems were
the prdmary sourCes or'assimilates exported‘to the,roots.v

T

Totai’plantvdry'weightoof two B. gapgsvcultivars
ihcreased in a linear fashioﬂeuntil just before maturity
.(Allen and Morgah, 1972). Tme 1eaf area’ihcreaSeddrapidly to
a maximunm near the onset ‘of flowerlng and.then decreased
rapldly wlth cnly approx1mately 25% of the pods formed.
-Large increases in total dry uelght were occurring when the
leaf area 1nd1ces (leaf area to 5011 area) were decreas1ng;

~ This would appear to - 1ndlcate that 1eaves have llttle effect

'on,yleld, Leaves may not have contrlbuted dlrectly to seed
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development and growth of B.‘camgestrls and B, hapus under

irrigation (Major, 1977a). Leaves do appear to be'important
Aln determlnlng the size of storage reserves which then hay }'
determlne 1ater development, such as the number of pods per
p ant. At maturlty, 30 35% of the total dry welght was ‘in |
seeds, The, total leaf area of B; napus vas found to have ‘”
little direct effect on yield (Allen et al, 1971).

- .- -

Analysis of growth stages and yleld components of B.
napus (three cultivars) 1nd1cated “that growth c%aracters
',assoc1ated with earller,maturlty were assoclated wlth hlgrer
yield (Campbell and Kondra, 1978a). Correlations among
‘grovth characters were low. The éorrelatlons among growrh
‘stages 1nd1cate that earllness of initial growth stages
contrlbute to earllness of subsequent growth stages.»The
cultivar Target (B. nagus) had the earllest flrst flower but

had a long stage From‘flrst flower to maturlty kCampbell and .

.Kondra,.1977). Target was the hlghest yleldlng cultlvar.

The maturlty tlme could be delayed in elther spec1es by

the appllcatlon of hlgh levels of nltrogen fertilizer (Scott

)

t al, 1973). Seed yleld was obtained by cutt1n7 plants
7
'before they were fully ripe to decrease seed loss through. -

\

pod shatterlng ddrlng swathlng and comblnlng time.

 Effect of rates and dates of seeding

Seeding rate appeared t . have no consis#ent effect on

the yield of the cultivars Span (.




,

- (B. napu s) (Kondra, 1975b). The 1owest seedlng rate (§
_kg/ha) on the average gave the hlghest yleld for the.
'cultlvar Span whlle the 1ntermed1a+e seedlng rate (6 kg/ha)
gave the: hlghest yleld for the cultlvar Zephyr. A rate of 6
-kg/ha 1f averaged over all tests, gave the best yleld for
both spec1es in a subsequent experlment (Kondra, 1977a).

011, protein .and 1000 ‘seed welght were not affected by the

rate of seeding 1n either spec1es. \' B o,

The protein content of~the Seed'of B.-n&gusgand B.

P —3 Ay

- o

‘ Southern Manltoba (Gross and Stefansson, 1965).,No deflnlte
"‘trend was present . the proteln 1ncreased in 1963 and'
decreased in 196u -with delayed seed1ng.,01l content wasA

J .

negatlvely assoc1ated Wlth date of seedlng.
. In two out of three years, a 51gn1f1cant negatlve
correlatlon was obtalned between seed yleld and seedlng date
- in B. campestris ahd B. _gggs (Gross,‘1963). Yleld was
‘higheSt for the'firstvseeding datefih.both»speo;es. Delayed
seeding resulted in laterkmaturi°y, reduCtion-in piant
'helght and reductlon in t1me required. for vegetatlve .and

breproductlve development espec1ally in the BL napus spec1es.,

Seedlng date ‘was found to have a 51gn1f1cant effect on

and growth characterlstlcs of sprlng cultlvars of
‘L gagggsgr;g and B. napus (Thurllng, 197ab). In Be nagus,
"there was a 31gn1f1cant decrease in seed yield w1th later

seedlng. ThlS decrease 1n seed yleld was assoc1ated -

ey



primarily with a reduction in the total dry weight of the
Plant at maturity. This decrease i- -=ed vyield was also
closely-correlated with the length of the_vegetatiue phase
of growth The total dry welght of the plant and the seed
yleld were greatest in the early seedlng where the perlod
from seedlng to first _ower was much longer than in
subsequent seedings. Thurling (1974c) supported previous
work and stated that a substantial component compensatlon

<

effect occurs in both spec1es of rapeseed in regard to yleld
=

componénts. In BL napus; the decrease in seed yield due to
successive delays in seedlng was accompanled by a marked
_reductlon in the number of pods per plant but little change

—_—— ekl oo oo

hlgher in the second s=2eding than in elther the earller or
later seedlngs. However, there was stllfja substantial
'decrease in the number of pods per plant with delayed
seedlng. This decrease‘ln the number of pods per plant was
accompanled byaan .ncrease 1in the seed weight per pod which
Was substantlally greater between the first and second
.seedlng dates than between the second.and th;rd seedlng
date.'From correlation analysis it was'enident that .
varlatlons ‘in ‘seed yleld were related prlmarlly to changes
in the number of pods per .plant 1n B. nagus and to changes
1n seed weight per pod in E; gamggsgr;g. Thurllng concluded
‘that yleld component compensatlon in graln cCrops 1s an

llnev1table consequence of a limited input of metabolltes to

the deVeloplng 1nflorescence. Early seeding was also found'
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to give better yield in B, napus whether seeded in the fall

or spring in Australia (Scott et al, 1972).

/ : :
/Seeding date had a significant effect on the seed yield

- s .
of Midas (B, napus) and Torch (B, campestris) in centrals

Alberta (Kondra, 1977b). fﬁe first dhte of seeding gave the
T~
highest seedayield in threesof four tests for Midas.
Houeyer, intermediate-éeedin; date produced fhe highest seed
yields for Torch; Thevhigheépﬁoil.and protein.content,wasv
produced from the first seeding'date. Delayed seeding
generally resulted in a decrease in the number of days from
planfing to maturity for B, campestris and ‘an increase for
B. napus . A similar pattern.for B. napus and B. campestris
was found for seed yield and maturity in northern Alb
'(Depauw; 1976). The highest 0il and protein content was
produced from intermediate dates of seeding; Despite‘the N
conflicting reports on optimum seeding date in B. ggpg§'the
‘popular opinion seems to bé that the earlief one plants'in
western Canada the highef the ;egd yield.(Grst,‘1963;

bepéuui 197é;<Kondra, 1977b; Bogren and Pitiman, 1975) .

*



ITTI MATERIALS{AND METHODS

glant"gggeria;

P
.

Three cultivars of Brassica nanus (‘Oro',.*Turret', and
'Midas') and ‘two expe:imental‘lines from the University of~
aAlberta bteeding program ('73G-438" and 74G-1382") were'
used. The eXperimental line 73G-uf8 was licensed on February
28, 1978 nndeﬁ the cultivar name Altex (Licence number
1815) Tne earliest line, 74G6-1382, matured in approx1mately
105 days. ‘The llne 73G- u38 and cultlvars Midas, Turret, and
‘Oro mature in approx1mate1y 108, 112, 113, and 117 days'c
respectively. This phenotypic expre551on of approx1mately 12
days dlfference from the earliest to the latest in maturlty

for central Alberta gave a diverse genotyplc sample of B,

napus to test.

———— e am

The tests were grown at Edmonton Research St'ation and
EllerslleiResearch Statlon in. the crc, years 1976 and 1977
Previous work has 1nd1cated many dlfferences between these 2
locatlons. Actual maturlty differences of 3 to 5 days for
material seeded on the Same day is common, with, Vdmonton
belng earller. Plant helghts are usually qu1te dlfferent
“with Pllerslle hav1ng taller plarts. Seed yleld can vary
con51derab1y between locatlons on any glven year- The frost

free perlods were: Edmonton 163 days, -39°¢C Aprll 23 to -10C . \

S IS



October 4, and 158 days, -30C - -April 22 to -20C September 28,
for 1976 and 1977 respectively whileﬂEllerslie had 145 days,
-10C May 6 to_—3°c’0ctoher 4, and 143 days, -2°C May 1 to -
10Cc september 23, for 1976 and 1977 reSpectively&‘ '

Study treatments and e_perlmental design

— e e e e - — e e dm e e —

A sp11t plot randomlzed block experlment with four
4rep11catlons was used for ‘the trlals ulth dates of seedlng
being thé‘maln plots and genotypes by seeding rate

-"omblnatlons being the. subplots. The three seedlng dates

were May 3, May 17 and May 31. Each genotype was seeded a+.

-

3, 6, and 12 kilogram per hectare resul* ing in- 15 subplots.iy’

o

Indiv1dual-plots cpn51sted,of ‘8. TOWS, 5.6 metres. 1ong,

'spaced 23 centimetres between rows and between plots.

a

Fertlllzer was broadcast and worked in: three days prior
to se/dlng the flrst date at recommended rates of 170 and
150 kg/ha of 11~ 55 OO for Ellerslle in 1976 and 1977
respectively and 113.5 and 100 kg/ha of 11-55—001for
Edmonton in 1976 and 1977 respectlvely. Heeds were H
controlled in this experiment by’ the 1ncbrporat10n of
,Treflan herb1c1de at 0.5 kg/ha actlve 1ngred1°nt in the
sprlng 3 days prior to seedlng of the flrst date at each
: locatlon_each year. Som° hand weeding wvas done prlor to the'\

X

fourth true léaf stage. Plots were seeded with a Swlft

r
Current power seeder, four row cone type press drlll wlth

‘donble disc openers, which has packing wheels before and

<
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after the seed is placed in the soil.

* Daily observations were taken to obtain the number of

days to the different growth stages. The growth stage key of
’ T

Campbell -and Kondra (1377) was used (Table 7).

Observations, measurements or calculations were taken

on the following growth, yield ‘and seed qualiiy'parameters

at both locations and in both years except for initiation of

/
elongation which was only taken in 1976. Variables number

one to eight were determlned on plot material 1ntthe fleld
Varlables number nine to twelve vere determined on sample
matéFial'yhich was harvested and bagged. Yariables number
_tﬁirteen to twenty are variables which were derived from the

previous .variables.

~

1. Initiation of elongatlon (code 3 0)

el moamEmLly mn SRS A msmlEe

"Days from seedlng +o initiation of'elongation was

§

Areoorded when visual observations determined that - 75% of the

plants had‘the first and second nodes growing apart. The
'rapeseed plants have between 4 and 6 fully developed leaves
at thls point and sten growth is about ‘2 to 3 cm per day

_after this point.

\



Table 1. 6Towth Stage Key

e
Code ¢ S*e .z Description-
2.1 Leaf 1 _ Emergence of the 1st true
o : : ) 4 leaf ' :
2.3 Leaf 3 . _ Emergence of the 3rd true
: , leaf ' S
2.5 Leaf 5 ' Emergence of thé S5th true
, : ; ‘ leaf
2.7 Leaf 7 . _ Emergence. of the 7th true
. leaf ]
2.9 ‘Leaf 9 ‘ Emergence of the 9th true
o . ' leaf '
2.0 Initiation of C Tnitiatiorn of 1nternode”
elongation : o elongatlon
4.0 End elongation ' ' Initiation of elongatlon
' of the ‘uppermost
. [5 ynternode on the main
C a stemn
4.1 1st flower M . » 1st flower on the main
S : raceme
4,11 . 1st flower 1 '+ 1st flower on the 1st
o ' ) secondary raceme
I 1st flower = 2 ° " 1st flower on the 2nd
' ' ' _ , , secondary raceme
4,13 1st flower 3 , . 1st flower on the 3rd
: ' . secondary raceme .
4,14 1st flower 4 , 1st flower on the U4th
- -secondary raceme

"u.15“. 1st flower 5 . 1st flower on the 5th
o secondary raceme - '

4,16 st flower 6 1st flower on the 6th
o secondary raceme
4,5 - Last 1st flower 1st flower on the last
‘ , ' ’ " secondary raceme to
: : ‘ : flower
5.0 last flower : ‘Incipient petal fall of
' ’ the last flower on the
- . : main. raceme
5.4 Maturity of Seeds in the lovest pod
1st pod o of the main raceme all:
R oo dark coélored
5.5% Maturity of . Seeds in the top pod

last pod ‘ ’ - of the main raceme all
B ' dark colored

* Tge stage 5.5 was added.vMaturlty of last pod refers to
the stage when the entire plant is ripe-and under field
-condltlons the material may be stralght combined,



180

2. First flower (code 4.1)

-~

DaYs from seeding to first flower was recorded when 75%
of the plants had at least three open flowers on the main

raceme.

3. Last flower (code 5.0)
Days from seeding to last flower was recorded when 75%
of the plants appeared to have terminated flowering on the

main - raceme,

4. Maturity gi first Qod(code 5. 4)
Days from seeding to maturity'of the first pod was
recorded when the majorlty of the plants had all black seeds

in the. lowest pod: of the 'main raceme.

5. Maturltz of the last pod (code 5,5) I 2~

[N

Days‘from.seeding tofmaturity of the last pod Qf the
~main raceme was noted after the sample area for yield was
 removed. The‘sample for'yield was harvested prior to-
maturity of last pod {o'reduce seed shattering.leét at .i {>
harvest. Maturlty of the last pod was determlned on the
square metre area dlrectly behlnd the harvested area . whlch
was stlll within the original plot area. The seeds were

black in the pods at the top of the main raceme at this

stage.

\.
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6. Plant height

Plant'height in centimetres was determined by two
measurements within cach plot when the plants were at the

growth stage of maturify of first pod (code S.U).

7. Plant density

Plant density was determined by counting the number of
"~ plants.in one square metre of the plot., The counts were done

one day prior to the harvesting date.

“
-

The number of racemes per 10 plants was determined on 5
plants of each of the center tWwo TOoWws dlrectly behlnd the
harvested area. A raceme was deflned as any Taceme with at

Y

- ledst one pod;

Tetal.yield,per 2 square metres was defin;ZFas the
vegetatlve yleld plus the seed yleld An area of two Sqdare
metres was cut at the ground level from the center four LOWS
by 2 metres of each plpt with a slckle. The samples were air
dried in'eetton-bags affer cutting until two days'prior to -

. B S ‘
threshing_at which Fime'thég vere put in forced air driers

at approximateiy 35°9C for two days.
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10. Seed yield
The seed yield per 2 square metres in grams of each
.piot was detc.mired from the total yield sample. An Almaco

Plot Thresher, rub-bar typé was useds

11. 1000 seed seight
Thousand .seed weight in grams was obtained by
determining the weight of 500 seeds from each seed yield

sample, : ,‘ ' -

" 12. Per c

nt seed oil
The pércent_oil of the whole seed was -obtained by
.'analysis of a 26 gram sample from cach seed yield sample by

a Newport, Nuclear Magnetic Resonance Analyzer'(NMR);

13. Per cent meal protein

The 26 grar sample used for oil.analysig waskgrouna in
a coffee grinder with the addition of dry ice. The ground
sapple.uas then ahalyzed inla Neotec, Graiﬁ Quality.Analyzer'
(GQA model 31) for‘p:otéinvon a whdle seed basis. The % mealv
proteiﬁ was theh'céléulated by‘using the % oil and the %
protein of the seed. |
| %-seed protein

" . % hea}}prbtein’= — X 100
' : 100 - 7 seed oil
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' The seed formation period is the number of days fronm

first flower to maturity of first pod. . &

15. Seed production period (&.10 to 5.5) “.

The seed production period is the number of days from
o
first flower to maturity of the .last pod. "

W

16. Flowering period (4.10 to-5.0) - /////

- The number of days of flowering was calculated as the
v : o \ : .
period from first flower to last flower on the main raceme. -

17. Racemes per sguare metre-

The number of raceme per square metre was calculated

from the number of,tacemes:pér ﬁlgnt and the plant density.
N RS ©

The harvest index was obtained by dividing»fhe seed

yield by the total yield. | ' -

19. Seed yield per plant

The seed yieki\per plant in grams was calculated from

the seed yield per plot and the'plant'density.

[ ;o
‘\‘ ‘

.
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20. Vegetative yield

The vegetative yield per 2> square metres. in grams was

»calcﬁlated by ‘taking the difference between total yield and

seed yield.

< . ’

1. Analysis §£ Variance'jANOIAL R

The data were analyzed as ‘a split plot with seedlng o

dates as the ma1n¢plots and soedlng rates by genotype
Tl

combinations as subplqts on all variables studied. Locations:

and years were treated as separate experiments.

—_

SOULGe OF — . pegrees.of——""""Fyalue .
Variation Freedon .05 .01
~replication h 3, .
nain plots: 2 5. 14 10. 92
main plot error 6 ‘ ~
u : 1.77 2.23
28 © 1.55 1.85
126 |
179

Days to dlffereﬁt g;éuth stages and grouth perlods were not

analyzed on a treament comblnitlon basis by analy51s of

_varlance since no dlfferences between repllcates were

fal ) hd

Aobserved. Least 51gn1f1cant difference of P 0.05 was the

e —

- statlstlcal nethod used to’ show dlfferences’amnﬁ’”ﬁateﬁ—

means, among‘rate means.and among genotype means.

«

/A



for correlation of B, napus as a species. !1so, the data LA

23

2. Correlations :

Pearson correlation coefficients were calculated

-between nineteen variables for all data. The data were also

analyzed in different subsets. The data was analyzed over

replications, rates, genotypes, dates, locations, and years

were analyzed on the 5 genotypes separately across

BN .

replications, rate, dates, locations and years to. see

genotype differences within the B. papus species. //f/

( : e o
Rl



IV RESULTS AND DISCUSSION

Part A Analx_ls of Vag;aggg

——rmm - = —_—— -

Seeding' ares , at Edmonton , had a signigigaat/éffegt/////i

e

on all variables except;tgtal,yieia”fnfH976 and

. //-’/" “ . . )
racemes/plant and % meal protein in 1977 (Table ‘2). Seeding

dates at Ellerslie hadra significant effect.on all variables

except % meal protein,. harvest index, racemes/m2, and seed

yield/plant-in 1976 and plant density and racen i s

1977.

At both locatlons in both years, 51gnif1cant
differences were observed in all varlables studied dne to-
dlfferent subplot treatment comblnatlons (genotypes by
seedlng rate) except total yleld at Edmonton 1977 (Table 2).

Interactlons (date by treatment) over . both years and

vlocatlons were con51stent1y 51gn1flcant for only 1000 seed

welght. No 1nteractlons Were present for seediyleld,_.

vegetativevyield and racemes per plant over both years angd

locations. Analysis.of variance indicated that there werk

significant differences among genotypes when 1:oraged across

‘dates, locations and years-for all variables except total

\
i .
yield, racemes/m2, seed formation period and seed production

"peried.(Tabie’B).



__Table 2. split
///////?gzz;blés

~

Locations

25

plot analysis of variance

Interaction

Main plots Subplots
dates. treatment date by
C— treatment
1976 1977 1976 1977 . 1976 1977
seed Edmonton 'p*#wﬂﬂfify ‘:**~'**.ﬂ;} = ,‘7-
yield lerslie X Rl R L A S - -
égetative - Edmonton . * **.w_wfi,“**,'\EE - -
yield _Ellerslie ——%— %%~ xx xx o - -
total Edmonton - x o oxx - . - -
yield Ellerslie - * ok Rk kX Kk - % -
harvest .Edmonton ok %% SRR Rk ‘ﬁ* -
“index - Ellerslie: - ek *%k kX - . ¥k
seed yield = Edmonton Kk * % HE ok x -
per plant Ellerslie - * % ‘. *k o kk - -
1000 Edmonton %k ok TERE'T T -
seed wt Ellerslie kR kK ko Kk ko kX
‘plant Edmonton .  *x* e wk AR we
~density "Ellerslie % - L R X -
racemes Edmonton * % L= kR koK .= -
per plant Ellerslie . * * S - . -
racemds -  Edmonton R L R TSR
per m2 ‘Ellerslie - =k kX R -
plant. Edmonton R I T - T
height Ellerslie ko Ek A kX ok Hxk
%. seed Edmonton & ok *k Kk R
0il Ellerslie *ok * ok L L TR
‘% meal ~ Edmonton ok - Rk Rk -
protein Ellerslie - o x Rk Kk - -
*%, % significant .a’t.the 1% and 5% level respectively 0

L



Table 3. Genotype means for all variables

(Avé;aged‘over all replications,

seeding rates and dates,

locations and years) (n=1410)

o
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séed”
yield g

vegétative
~yield - g

total
yield qg

"harvest
index -

seed yield

per plant g‘

1000

seed wt qg -

‘pl%pi

density m2

. racenmes

per plant

Tacemes
per m2

plant
‘height cm

% éeed
oil

% meal.
protein

Oro
- 400a
1322b
1722a

«237a
-

N

' 2.29%a

3. 16a

123b
3. 8ab

413a

129¢c

38. 2a

41,9a

Turret Midas 7uG-1382 ﬂ
480b

1252ab

1732a
.281ab

3.21b

3.5%b

10bab
4,1bc

373a -

116D

12.5¢c

472b

‘4, 4c -

‘38Ua

‘u1.0b

1228ab

1696a

.282ab

3.15ab

“3',40ab

93a

117p

u3. 3b‘7~.‘“’ :

ES

‘48sb .

111éa
160 1a
.308b
3.06ab
u.jﬂc/

110ab

3.6a

350a

100a

40.9b

u5,3c

73G-438

479b

1161ab
1 s .
16&&&
.296b

3.31b

3. 39ab

106ab

38%a

110D

45,8c

* vglﬁes within the row follqwed by. {he same letter ‘are not
significantly different at .05‘19@5{05£SD.' o




Table 3. Gerotype meanc

(Averagad over all repllcatlons,

\

fdr all variables (continued)

seeding rates and dates,

27

locatlons and years) (n=144) ,
oro Tarret Midas 74G-1382 736G-438
initiation of '
elongation :
(days) ** ' 39.%e. 38.2c 38.64 35.7a 37.3b
1st flower _ o
(days) 56.3c 50.5b 51.5b 44,9a 48,.,5b
last flower : ' . A
~(days) 77.64 71.2bc 73.4c |, 64.3a €8.8b
maturity of : : ' »
18t pod (days) 1134 108c 107bc 100a ~103ab
maturity of P , }
last pod (ddys) 122c 117b . 116b 109a 111a
flowering ' .

. period (days) = 21.3ab 20.7ab 21.9b 194 4a - 20.3ab
seed formation L o e P
period (days) 57.%7a - 57.%a  55.2a 55.0a 54.2a
seed production v :

66.7a 6U.8a  63.€a 62.9%a

period (days) 66.0a

% values within the row fBllowed by the same lettcr are not

51gn1f1cantly different at .05 level, LSD.

* % averaged for 1976 only,

n=72.



Seed yield

Delayed seeding resdlted in a significant increase in
seed yield between the 1st and 2nd seeding date with a non-
significant increase_betweeﬁ the'2ad-and 3rd seeding date
‘ averaged over all treatments for'Edmonton.1976 (Table 4).
Delafed_seeding resulted in a;significant deerease in seed
yield”between the 1st and 3rd’seed1ng date in Edmonton 1977,
and T lerslie 1976 and 1977 (Table U4 and S). The effect of

date of seedlng on early and late macuring genotypes were

similar within locations for seed yield.

- Seeding date had a non-consistent effect on seed field
when all experimehts were considered. Overail averages agree
with previous work indthe’ueSterﬁ provinces'which indieate.
. that/thetearlier'one seeds B, napus the higherdthe seedb
yield (Kondra 1977b, Pittman f975, Depauw 1976, Gross 1963).
In central Alberta, eariy-seedihg of B. gapgsfnet only
averages higher seed yield but'elimiﬁates the high risk of .
frost damage whlch may occur “in, the fall. Rll genotYpeS ‘
showed large seed yleld reductlon with late seeding in 1977
Since no_cons;stent effects'were present one would require

;

multl-year and multi-location testlng to determlne better

genotypes. L A -

Rate of seedlng showed no 51gn1f1cant efFect in any of
the station years on seed y1eld (Table 6) The~m1dd1e‘rate
of "seeding appeared better at Pllerslle both years but vas

4 s v
'non-51gn1f1cant. Overall averages agree W1th3the previous

'
!



Table 4., Effects of seeding date,
" on seed yield (grams/2m2) 1976

e

seeding

29

rate and genotype .

Means, LSD 5%.

\

- "Edmonton . 'Ellérslie
Rate Date of seeding* - Date of seeding*
Genotype kg/ha 1st  2nd ,  3rd st 2nd 3rd -
oro o 3 403 . 438 411 438 387 . 384
Oro , 6 398 492 ° 494 396 421+ 373
oro 12 -« 394 479 480 454 367 . 382
Oro means - . 398a b70a b62a 429a " 391a 380a
Turret 3 408 465 488 b69 450 432
Turret 6 475 488 . 529 36 510 501
Turret 12 467 506 568 390 470 480
Turret means - 450b  486ab 528b L6Sab 477b  471b
Midas 3 458 442 428 512 437 431
Midas .6 469 488 550 458 518 4n7
‘Midas =, 12 423 504 535 529 sy 477
Midas means 450b 478ab 50bab 500b 4L66b 452b
74G-1382 3 B0 466 - 449 - 485 398 _ . 425
74G6-1382 . 6 455 506 . 456 - 566 510 503
T4G-1382 12 4338 474 482 435 521 392
74G-1382 means  L44b 482ab U62a 495ab U476b 440D
73G- 438 3 491 u7i 478 482 479 497
73G- 438 6 . 476 518 490 509 531. 486
736G~ 438 12 515 561 . = 504 291 448 472
73G- 438 means . 494c  518b  490ab . u61ab 486b 485D
Date means+ 4u47a 487D 489D / 470b  4598b 44Sa
Between Two Subplot Means in '
- Any One’ Main Plot Level, LSD 5%.: 73 92
.'Between Any Other Two Treatment '
72 . 89

* genotype comparisons within seeding dates, followed by the
same letter are not significantly different at LSD 5% level.
+ seeding date comparisons within location, followed by the
same letter are not significantly different at LSD 5% level.
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Table 5. Effects of seeding date, seeding rate and genotype

on seed yield (grams/2m?) 1977

Edmonton Ellerslie
. Rate Date of seeding* Date of seeding*
". Genotype kg/ha 1st ~ 2nd ~3rd 1st = 2nd 3rd
oro | 3 581 397  2%7 562 492 266
oro : 6 537 ‘339 191 481 506 187
Oro . 12 466 295 188 4u8 429 193
Oro means- 528a 343a 212a 4973 476a 215a
Turret 3 564 516 387 553 537 361
Turret ‘ 6 520 492 329 569 577 352
Turret 12 576 548 €69 593 530 291
Turret means 553a 518b 362b 572bc 548a . 335b
Midas - 3 562 458 343 525 506 373
Midas . 6 553 511 38¢€ 539 562 345
Midas 12 512 445 334 . 543 - 584 360
Midas means S542a 471b "35U4b t3%ab 550a 359b
74G-1382 - . 3 636 . 561 344 615 534 403
T4G-1382 6 538 570 401 . 596 588 394"
74G6-1382.. - 12 575 527 - 321 643 498 326
74G-1382 means - 583a 552b 355b 618c 540a 374b
736~ 438 3 537 458 419 494 541 384
73G- 438 | 6 531 - 500 373 573 574 394
~73G- 438 12 4ou 530 - 395 ueu 504 280
73G~- 438 means 520a 496b 395b 510ab- 539a 35Thb
Date means% 545c 476b ~ 3362 su6b  531b  327a
Between Two Subplot Means in , _
_Any One Main Plot Level, LSD 5%. 119 - 114
Between Any Other Two Treatment ; -
Means, LSD 5%. ' 116 123

* genotype comparisons within seeding dates, followed by the
same letter are not significantly different.at LSD 5% level.
4+ seeding date comparisons. within location, followed by the
same letter are not significantly different at LSD 5% level.



" Table 6. Effect of seeding rates on seed yield at 4 station
years (grams/2m2)

Locations © Rate of Seeding*
3 kg/ha 6 kg/ha 12 kg/ha
1976 ‘
Edmonton 449a ugéa _ 488a
Ellerslie 4u7a . ugba - l443a
1977 '
Edmonton u68a ' 451a - _ 438a

Ellerslie 476a 482a : buba

L% seeding rate comparisoﬁsvwithin location, followed by the
same letter are not significantly different at LSD 5% level.
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work at the University ofdAlberta that theimiddle seeding

rate resulted in higher seed yield (Kondra, 1975b).

"Oro had- 51gnlglcantly lower seed ylelds than the other
genotypes when averaged over all treatments (Table 3) .
Although the experlmental lines were con51derab1y earller in
'maturlty they malntalned a high yield relative to the other
later maturlty types. The early maturity would be an
advantage to the producers»in central‘and'northern~Alberta

who have to compete with the elements to harvest a sound

Crop.

- Vegetative yield

1

Date of seedlng had a 51gd1f1cant effect on vegetat1VP
yleld in 1976 at both 1ocatlons. The hlgheqt vegetatlve
yield was produced from the second date of seedlng at
Edmonton and the first date at. Ellerslle 1n 1976 (Table 7y .
Delayed seeding resulted in 51gn1f1can+ 1ncreases in
vegetatlve yield among all three seeding dates in 1977 at
both locatlons (Table 8). Seedlng date effects on vegetatlve
yield were similar for each,genotype at the same.stat;on_
year;. . ‘ R » N :\' |

yéeeding rate resulted in no sighificant difference in 3
of the 4 station years for vegetative.yield (Table 9). A |

F.

- significant positive effect on vegetative yield between the

.

3 and 12 kg/ha seeding Tate was observed at Edmonton 1976.
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A

Table 7. Effects of seeding date, seeding rate and genotype
~on vegetative yield (grams/2m2) .1976 : - '

, Edmonton -  Fllerslie
o Rate Date of seeding* Date of seeding*
Genotype kg/ha 1st 2nd 3rd 1st 2nd 3rd
oro 3 997 1059 982 1120 1024 1103
oro 6 1027 1106 1149 17104 1147 1104
0ro A P 1038 1146 = 1177 1242 1206 1113
Oro means ~1021ab 1104b 1103c 1155ab 1125a 1107b
Turret 3 947 943 987 1158 = 1032 1056
Turret 6 994 1137 1087 1227 1171 1155,
. Turret 12 1060 1154 1177 1078 1178 1190
Turret means : 1001ab 1078b 1083c¢ 1158ab 1127a 1133b
Midas 3 - 1026 999 919 1185 1013 ~ 1057
Midas 6 -~ 1082 1078 973 1100 1122 1058
Midas <12 977 1139 1035 . 1237 1108 1146
Midas means = 1028b 1072b  976b  1174b 1081a  1087b
7s6-1382 . 3 - 910 856 803 1125 774 848
74G6-1382 . -6 943 994 - 8u2 1284 1165 = 1027
74G-1382 12 950 973 888 1105 1217 893
7uG-1382 means .~ 934a  94la  884a  1171b 1052a  92Ba
73G--438 3 989 834 - 918 1051 993 1001
. 73G6- 438 6 944 1017 880 1094 1141 1006
73G6- 438 12 1018 1145 . 924 962 1140 1103
73G- 438 means - 984ab 998ab 907ab 1035 ~1091a ' 1037b
Date means* 993ab 1038b . 982a  1137b 1095ab 1057a
Between "Two Subplot Means in . :
Any One Main Plot Level, LSD 5%. 144.4 ‘ 173. 7
Between Any Other Two Treatment T . ' o
‘ Means, LSD 5%. o 143,2 - 172.8

* genotype”comparisons within seeding dates, followed by the
same letter are not significantly different at LSD 5% level.
+ seeding date comparisons within location, followed by the

same letter are not significantly different at LSD 5% level.
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*

Table 8. Effects of seeding date, éeeding rate and genotype on
vegetative yield (grams/2m?) 1977 .

Edmonton ‘ ' Elletslie

| ‘Rate  Date of seeding* Date of seeding*
Genotype kg/ha 1st 2nd 3rd 1st 2nd 3rd
Oro ' 3 1457 1447 1787 1294 1564 2022
Oro » " 6 - 1444 149¢ 1€22 1213 1644 1851
Oro ' 12 1478 1418 1892 1196 1434 1488 -/
Oro means 1459b 1453b 17€7b 1234c 15474 1787b
k Turret 3 1317 1318 1588 - 1091 1407 1608
Turret 6 1199 © 1340 1471 1143 1480 1586
Turret 12 1218 1546 1787 1182 1339 1734
Turret means '1245a 1401b 1615ab 1139b 1409c 1642ab
kidas® 3 1226 13267 1507 1163 1301 1665
Midas 6 © 1309 1377 1633 "1193 - 1376 1230
- Midas 12- 1175 - 1386 1616 1158 1410 1759
Midas means -~ . 1237a 1362ab 1585ab - 1171bc 1362bc 1551ab
74G-1382 -3 ' 1158 1064 1312 954 1279 1516
74G-1382 6 1019 1368 1475 967 1162 1656
74G-1382 12 -+1176 1236 1473 1026 1152 1568
74G-1382 means -1118a - 1223a 1420a 2982a 1198a 1580ab
73G~- 438  '3 .1176.1 1267 1438 1100 1206 1356
73G- 438 6 " 1163 1457 1430 1215 1320 1551
73G- 438 - 12 1107 1377 1706 1062 1178 1439 -
73G- 438 means 1149a 13€7ah 154tab 112Sb 1248ab 1449a
. . . . 1 : S enre
Date means* . - . 1247a 1361b/ 1586c ~ 1130a 1352b 1601c
Bétween Two Subplot Means in : '
Any One Main Plot Level, LSD 5%. 285.2 242,13
Between Any Other Two T“reatment '

Means, LSD S5%. . " 283.3 238.8

% genotype comparisons within seeding dates, followed by the
same letter are not significantly.different at LSD 5% level.
+ seeding date comparisons within location, followed by the
__same letter are not significantly different at LSD 5% level.
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Table 9.,Effec£ of seeding rates on vegetative yield at 4
station years (grams/2n2) : : : :

Locations - Rate of Seeding*
3 kg/ha 6 kg/ha . 12 kg/ha

1976 - @

"Edmonton © 945a 1017ab © 1054b
Ellerslie ° 1036a - 1127a " 1128a
1977 o S -

Edmonton - " 1359a 13914 14394
Ellerslie 1371a 013728 1342a

* seeding rate comparisons within lbéation, followed by the
"same letter are not significantly different a+ LSD 5% level,
B ‘ ..
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Genotype ﬁeans within seeding dates were significantly
different in 11 out of 12 comparisons'(Tables 7 and 8). Line
v 7uG?i3Bé tesulted in the 1owest}vegetative_Yield while bro
was significantly higher on thebaverage (Table 3).
Vegetative yield does not appear'to.indicate seed_yield,or
if indicating seed yield it would be;in.a negative direction
for the.rankings of genotyoes were opposite'with the 1line
© 74G-1382 being significantly higher seed yielding than the
cultivaf Oro. However; the material used in this study might
.bias the results in this direction. The vegetative yie;d/was
affected much more than the seed yield by date:of/séEE;ng.
The last‘date of seeding in 1977 at;both}iocat;ons‘produced .

‘a tremendous increase in/vegefative yield.while a tremendous

~drop . in seed Yield occurred On a 51ng1e plant ba51s it was’
found that vegetatlve yield had a'positive relationship wlth
seed yield (Campbell and Kondra, 1977). The work of this

study ihdicated a'negative relationship between tankings of.

vegetative yield and seed yield on a plot basis.

_—_—a=

Delayed seeddﬂg resultedﬂin a significant decrease in,
total yield among the three seeding dates at Ellerslfe 1976
while the total yield increased'significantly between 1st
and 2nd. seedlng date but decreased a non- SLgnlfacant amount
between the 2nd and 3rd seedlng date at Edmonton. 1976 (Table
10). Total yield 1ncreased significantly in 1977 between the

1st and 3rd seeding dates at bo+th locatlons (Tablel11).iThe
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Table 10. Effects of seeding date, seeding rate and genétypé
on total yield (grams/2m2) 1976
B g;{ ; Edmonton- Ellerslie
~,Rate Date of seeding* Date of seeding*
Genotype  kg/ha 1st 2nd . 2rd .15t 2nd - 3rd
oro © 3 - - 1400 1498 1393 1553 1410 1487
‘Oro 6 1425 1598 1642 1500 1567 1477
Oro 12 - 1432 . 1625 1657 1695 . 1572 1495
Oro means 1419a 1573b - 156lc 1584a 1517a 1487ab
Turret 3 1355 1408 1475 1627 1482 1487 4
Turret 6 1470 1625 1615 1762 1680 1655
_ Turret 12 1527 1660 1745 1487 1647 1670
Turret means 1451a - 1568ab 1€612c 1619 1603a 1604b
Midas 3 1484 1450 1347 1697 1450 1487
Midas 6 -1551 1566 1522 . 1557 1640 1505
Midas 12 1400 1642 1570 1764 1552 1622
Midas means . 1478a 1550ab 1480bc 1673a 1548a 1538b
74G-1382 3 1350 °1322 1253 1610 1172 . 1272
746-1382 - 6 1398 1500 1298 1850 1675 1530
T4G-1382 12 1388 1447 1370 1200 1737 1285
- 74G-1382 means 1378a 1423a 1307a 1€667a 1528a 1363a
73G- 438 37 1480 1303 1395 1532 1472 1497
73G- 438 6. 1420 1535 . 1370 - 1602 1672 1492
73G- 438 S 1532 170E 1427 1352° 1587 @ 1575
- 73G- 438 means v1478a_ 1516ab 1398ab 1496a - 1578a 1522b
 Date means*. 1441a  1525h 1472ab  1608c 1555b 1503a
Between Two Subplot Means in :
'~ Any One Main Plot Level, LSD 5%. .203 251
Between Any Other Two Treatment o
Means, LSD 5%. - 206 243

* genotype comparisons within seeding dates, followed by the
'same letter are not significantly different at LSD 5% level.
+ seeding date comparisons within location, followed by the

same letter are not significantly different at LSD 5% level.

-
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Table 11. Effects of seeding‘date, seeding raté and'génqtype
on total yield (grams/2m2?) 1977

, Edmonton Ellersilie

: Rate Date of seeding* Date of seeding*
Genotype  Kg/ha 1st 2nad 3rd 1st 2nd 3rd
oro 3 2038 1844 2064 1856 2056 2288
Oro - 6 1981 1834 1813 1694 2150 2038
Oro 12 1944 1713 ~"naA 1644 1863 1681
Oro means 1988b. 1797a 1 :79%a 173%a . 2023c 2002a
Turret 3 .1881 1834 1975 1644 1944 89
Turret 6 1719 . 1831 1800 4713 2056 1938
Turret 12 1794 2094 2156 1775 1869 2025 .
Turret means 1798ab 1920a 1977a 1710a 1956bc 1977a
Midas 3 1788 i1781‘ 1850 1688 1806 2038
Midas 6 1863 1888 2019 1731 1938 . 1575
Midas , 12 1688 1831 1950 1700° 1993 2119
‘MidaS'means_vv~ 1779ab 1833a, 1940a  1706a 41913abc‘1910a
Tu4G-1382 3 1794 1625 1656 1569 1813 ' 1919
TuG-1382 6 1556 1938 1875 1563 17540 2050
74G-1382 12 1781 1763 1794 1669 ~1650 1894

_ 7UG-1382 means 1700a  177%a 1775a 1600av]1738av. 1954a
~73G- 438 3 - 1713 1725 ‘1856 1594 1788\ 1738
736G~ 438 6 1694 1956 1863 1788 1894 1944
73G- 438 12 1600 1906 2100 1525 1681 471
73G- 438 ‘means 1669a 1863a. 1940a 1635a 1788ab 1800a-
:Date meanst ‘1786a - 1837a 1922b 167 6a 1883b 1928b
Between Two Subplot Means in -,_:
Any One Main Plot Level, LSD 5%. 370 313

_Beétween Any Other Two Treatment o

Means, LSD 5%. : . 368 323

at

* genotype comparisons within seeding dates,  followed by the
‘same letter are not significantly different
'+ seeding date comparisons within location,
same letter are not significantly different

at LsSD 5% level.
followed by the
at LSD 5% level.
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Table 12. Effect of seeding rates on total yield at & station

years (grams/2m2)«

Locations - . | Rate of §§§§i£§* ,l : i!
: : 3 kg/ha - . 6 kg/ha-. : 12 kg/ha '
. o ! i
1976 | ' = s
Edmonton 1394a 1502ab "1542b
Ellerslie - 1483a S 1611 ‘1571a
1977 |
Edmonton 1827a 1842a 1878a
Ellerslie . 1847a ' " 185.4a 1787a - .

* seeding rate comparisons within location,
same letter are not significantly different

followed by the:
at LSD 5% level,
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work ef Thurling in Australia found a decreasefin-total.dry
eeight with.delayed seeding while over all averages from
this study would indicate the opposite (Thurling, 1974c) . Aﬁ
observatlon was that the cool -wet weather in 1977 resulted

in greater total yield regardless of seeding date .

-Therefore, the contradlct'an betyeen the two studies was

-

Qrebably due W drier conditions with delayed seeding in

(4
+

S

Incréased. seeding rate resulted in a non-significant .

‘increase in total yield in 3 out of 4 station years (Table

12). There was a_sighificant’increase in total yield in 1976

at Edmenton between the 3 and 12 kg/ha rate of seeding. J

-Three‘genotypes resulted in the middle rate of seeding being

sdgnificantly.greater in.tbtal‘yield at Ellerslie 1976 while‘
two genotypes showed the same trend as the ave%ages of the

Edmonton locatlon (Tables 10 and 11). In conclusioa, seeding
rate had no con51stent effect on total yleld Over all mean’s

for total yield indicated no significant difference between

genotypes (Table 3).

N ’ . ) : o
Delayed seeding had a sigrificant positive effect on -
' a

the harvest index-between"he 1st or d and the 3rd date at
Edmonton 1976 ﬁhile having significant effect at
Ellerslie 1976 (Table 13). =~ _ayed seeding resulted in.a

0«

significapt decrease in harvest index at both locations in
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1977 amehg a. three seeding dates (Table 14)..De1ayed
seeding'had a significant positiye eftect on harvest indices
- for the earliest.maturing,genotvpe (7HG—13825 inf19@6 butu
had a 51gn1f1cant negatlve effect in 1077 (Tables 13 and’
~14). The early maturing genotypes (T4G-1382 and 73G 438) had
V51gn1f1cantly hlgher‘harvest 1ndlces and higher seed,yleld

than the ‘late cultlvar (Orﬂ) in all comparlsons between

genotype means wlthln dates.

Increased seeding rate resulted in no Significant
differehce in harvest index for Edmonton'1976; 1977 and
Ellerslie 1977 while an increased‘seeding rate fron € to 12
kg/ha produced a significaht decrease in the harves* index

for Ellerslie 1976 (Table 15).

Tt would appear that the harvest index was not a good»'

~ 1ndleator of seed yleld. Early maturing llnes had
'51gn1f1cantly higher harvest indices ‘than Oro Dut the other
two cultlvars were not 51gn1f1cantly hlgher than Oro (Tables
C 3. 13 and 14). Oro was 51gn1f1cantly lower seed yleldlng
‘than the cher 4 genotypes. The high harvest 1nd1ces "could

"~ be due to the low vegetatlve yield of the early maturlng
1ines. It was found tha* both total yield and harvest 1ndex'
had a<§ositive relatlonshlp wlth seed yield (Thurllng,
‘.197ua). Also, on a 51ngle plant ba51sv plant size was
related to seed yleld {Campbell and Kondra, 1977). Howe&Er,
harvest index wouldunot appear to be a promlslng evaluatlon

"criterion for eliminating lines in a B




- Table 13.

Effects of seeding date;
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seeding rate and genotype
‘on harvest index 1976 ‘
LE
P : _ s Edmon*ton Ellerslie
, Rate ' Date of seeding* Date of seeding*
Genotype kg/ha | 1st 2nd - 3rd 1st 2nd 3rd
oro 3 .290 - .292  .292  .282 .272  .258
Oro 6 277 .308 - .303 £265 . .267 «250
Oro . 12 275 .295 . .,287 @ .267 - .233 « 255
Oro means . . «28%a .298a .294a .272a .258a .254a
Tarret >3 .302  .332  .332  .290 .3@3, .290
-Turret 6 «322 300 330 .303 . 383 300
Turret . 12 .308 . .305 .327 .267  .285  .290
Turret means «311bc .313a .330b «287ab .297b .293Db
Midas . 3 0310 .308  .317  .303 .303  .290
Midas 6 ~«302 « 312 .363, «292 . 315 297
Midas 12 «.302 - .308 . 340 . 297 "« 287 295
Midas‘means «305b 309a .340bc .298bc .302b. .294Db
746-1382 3,325 .355  ,357  .303 .340  .332
7uG-1382. 6 327 «337 «352 . 308 + 305 . 327
74G-1382 12 «315 «327 .350 .282 .300 - .302
74G-1382 means «323c .340b .353c. .298bc .315b .321c
736- 438~ .o 3 2332 (363 .32 .313  .325  .330
736G~ U428 §°.- 6 «337 -337 0. 360 + 315 317 «327
73G- 438 %2 «337 «330 #3355 . 290  ,285 «297
73G- 438 means .336d .343b .353c = .306c .309b .318¢c
Date means* .311a “321ab .338c  .292a .296a .296a
Between Two Subplot ﬁeggéiih' »
. Any One Main Plot Level, LSD 5%. .024 .025
Between Any Other Two:/Treatment
Means, LSD 5%. T .024 .025
*‘geno{}pe Compati%bhs within seeding dates, foli-. =d by the

same letter are-:not 51gn1f1cantly different at LSD 5% level.
+ seeding date, comparlsons within location, followed by, the
same letter are #ot significantly different at 1.SD 5% level,

“x

b
a0
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g date, seeéing rate and genotype .
Sk o

" on harvest index 1977 L A
: ) - ) B
g Edmonton "Ellerslie

| , Rate . Date of seeding* Date of seeding*
Genotype kg/ha 1st 2nd 3rd 1st 2nd 3rd -
oro 3 284 .215 ..125  .303 .238 .114
Oro - 212 . 341 171 .085 «273 . 4230 « 105
Oro means- .265a; . .190a .105a «287a .235a .104a
Turret. ' 3 300" .280 7 .196' .338 .276 .183
Turret 6 « 302 .269 .18 "6 332 .281 - ,180 -
Turret 12 .320  .258  ,173 .338 .283  ,145
Turret, means "~ +308b .269b .184b  .335c .,280b .170b
Midas. 3 .313 257 .187 309  .278  .182
Midas 6 297 269 .. .189 «310 ° .287 «227
Midas 12 -« 304 242 - 171 0 2315 ,292 « 172
Midas medns »305b .25€b . .183b - .311b .286b . .194b
74G6-1382 3 357 345 209 -390 .294  .210
74G-1382 -6 «345 «295 «215 . 381 .335 . ,192
74G-1382 12 329 .298 179 . 386 .301 «170
74G-1382 means «3b4bc  .313c .201b | 3864 .310c “.191b.
73G- 438 3 <314 .266  .227 .309  .303 ° 224
73G- 438 - 6 «315  .254 G201 "4 320 «303 «202
73G- 438 12 .208 .27 %189 . «303 «295 = .159
736G~ 438 means «312b .263b .206Db . 341 -« 300bc .195b

' Date means+* .307c  .258b .17€a .326c .282b .170a
Between Tuo'Subplot Means inx e : ‘

Any One Main Plot Leyel, LSD 57.  .038 .oun
_Between Any Other Two Treatment ' :

Means, - 1LSD 5%. o .038 .0us6

* genotype comparisons within seeding dates, followed by the
same letter are not significantly different at LSD 5% level.
+ seeding date ccmparisons ‘within location, followed by the
same letter are not significantly different at LSD 5% level.:

¥
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Table 15,.. Effect. of(Seeding rates on harvest index at U4
station years ‘ ' .

Locations - .. Rate of Seeding*
3 kg/ha 6 kg/ha 12 kg/ha

1976

Edmonton .323a L3252 .  .318a
Ellerslie .302a . .300a - .282b
1977

Edmonton .258a . .246a .236a
Ellerslie «263a : .26U84a ) «25%a

* seeding rate comparisons within location, followed by the
same letter are not significantly different at LSD 5% level.
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program because of the impact that the vegetative yield has

on the harvest index.

Seed yi d> er
sesd vighd'pes ol

t“ T

Delayed seedlng resulted in a significant difference in
seed yield,pet‘ﬁﬁant but.these differences did not rank in
the same order a* either location in either year (Tables 16

ard 17).

Increased seeding rate resulted in d’significant drop
in seed yield per plant af both locations in bothvyears
. (Table 18). |
" Significant genotype differences- were present when
aVeraéed over all locations and years (Table 3). The line
73G-438 and the cultivar Turret had significantly hiéher
seed yleld per plant than the cultlvar Oro. The ranklng of

the lowest and highest genotypes were not conelstent

espec1ally between the dlfferent years (Tables 16 and 1ﬂ

The.3rd seeding date resulted in larger seeds thanbthe_
second at both lpcatiens in 1976 (Table 19). By contrast,
the.2nd seeding‘date had larger seeds than the 3rd date of
seedingea£_bo£h_1o¢atipns in 1977 (Table 20). The 1st

seeding date resulted in a significan%ly higher 1000 seed wt

‘than the 2nd and 3rd seeding date at Ellerslie 1976. Onei



Table 16. Effects
on seed yield per

-of seeding date, seeding ra

Yo

I

plant (grams) 1976

Ry
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te;and genotype

Edmofton

‘ Ellerslie
Rate Date of seeding* ~Date of seeding*
Genotype ‘kg/ha 1st 2nd . 3rd 1st 2nd _ 3rd
oro . 3 3,70 4,41 5.45 5,27 3.49 - 5.89
- oro 6 .50  2.54 3,43 2.71 . 1.87 2.21
"Oro 12 1.21 1.77 .75 1,40 0 1.13 1.15
Oro means ‘2.47a 2.90ab 3.54a 3.73a 2.716a 3.08a
Turtet 3 3.75 3.78  6.87 4.35 3.55 3.66
Turret 6 2.84 2.63 4,38 2.51 2,22 2.49
"Turret . 12 1.27 1.48 2. 40 N0.81 1.04 1.53
. Turret means ' 2.62a 2.6Pa 4.56ab 2.56a 2.27a 2.56a
Midas 3 5. 20 4,94 6.37 5. 49 4,73 4.51
Midas .6 3.37 3.U45 6.82 2.85 2.98 3.13
Midas 12 1. 64 2.18 4,25 T. 64 1. 39 1. 64
Midas means 3.40a 3.50ab 5.81bc 3.33a 3.03a 3.09a
74G-1382 3. 5.36  5.99 6.13 .49 5,29 4,67
74G-1382 6 2,40 3.15 4,21 3.65 2,74  3.42
T4G6-1382 12. 1. 26 1.55 1.82 1. 11 1.19 T.31
74G6-1382 means 3.00a 3.56a 4, 11ab 3.42a 3.07a 3.14a
73G- 438 3 5. 91 6.59 10. 23 5.55  .U.,36 5.35
73G- 438 : 6 . 2. 89 3.98 712 4,27 2,48 - 3,24
73G6- 438 12 1.59 2. 42 5.29 1.81 1. 28 1.88
73G- 438 means 3,46a 4.33b 7.55¢ 3.88a 2.70a 3.49a
Date meanst 2.99a 3.39Db 5.11c 3.26c 2.65a 3.07b
Between Two Subpldt Means in S
Any One Main Plot Level, LSD 5%. .844 «879
Between Any Other Two Treatment = ' ‘
Means, LSD 5%. ' - . 885

* genotype comparisons wit

-

same letter are not significantly differ&®nt at LSD 5% level,
+ seeding date comparisons within location, followed by the
‘same letter are not significantly different at LSD 5% level.

~n

hin seeding dates, followed by the %ﬂ
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Table 17. Effects of seéding ddte, seeding rate and genotype
on seed yield per plant (grams) 1977 ‘

—

o  Edponton Ellerslie

. Rate . Date of seeding* Date of seeding*
Genotype kg/ha st 2nd © 3rd st 2nd 3rd

“oro .3 4,40, 2.20  2.10 2,79 1,71
~.0ro 6 201 1.29 1. 15 1,62 0.60"
Oro . 12 1.18 = 0.61 | 0,82 1.16 " 0.45
Oro means 2.53a 1.37a 1336a 1.86a 0.92a
Turret . 3 7.09  5.07 °  7.02  °5.93 5,87 3,25
Turret 6 4.68  2.91 3.%9 2,13, 2.99 1.99
Turret . 12"_ 2.69 7 1.81 2.81 1,98 1.85 0.72
Turret means ' 4, 82b- 3.26c L.37¢c -'3.38a  3.57b 1.98b
Midas ' 3 4,06 2.81 3.40 3.32 2.88 2.28
Midas 6 2,72  2.12 2.62 2.30 2.95 1.37
Midas e 12 3.05 1.96 3. 08 2.76 1. 80 1.24
Midas means . - 3.28a 308 3.04b 2.79a 2.54ab 1.62ab

. 74G-1382 3 5.07 4,69 4,31 4.25  5.43 3,07
74G-1382 6 - 2678 2.80 - 2.42 2,64 2,55 - 1.60
TUG-1382 12 1. 58 1.09 1. 08 1.75 1.25 ° 0.83 .
74G-1382 means 3.13a 2.86bc ' 2.61b 2.88a 2.08ab 1.83b "
73G6- 438 3 5.54 2.52 3.52 2,46 3,36  3.09
73G- 438 6 - 2.32 2.02 3.00 2. 31 2.88 1.67T
73G- 438 means 3.16a 1.95ab 2.92b 1.99a 2.53ab 1.76ab
Pate means* 3.39c 2.34a  2.86b 2.64b 2.71b 1.62a
Between Two Subplot Means in- .

- Any One Main Plot Level, 'LSD 5%. 1.30 . 1.16

- Between Any Oither Two Treatment :

Means, LSD 5%. : ~ 1.32 1. 18

* genotype comparisons within seeding dates, followed by the
. same letter are not significantly different at LSD 5% level.
+ seeding date ‘comparisons . within location, followed by the

same - letter are not significantly different at LSD 5% léevel.

4
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Table 18.. foect of seedlng rates on seed yleid per plant at
station years (grams) :

_Locations ' - ¢ R f Seeding* o

) - 3 kgs/ha & 6 kg/ha .+ 12 °kg/ha °
1976

Edmonton 5. 6lc . 3.72b 2.13a
Ellerslie 4, 78c 2.85%b 1.35a
1977 - et
Edmonton 4. 25¢ ©2.540 © 1.80a

Ellerslie . 3.58¢c . © 2.06b 1.33a

* gseeding rate comparlsons within loca+1on, followed by the
same letter are not significantly dlfferent at LSD 5% level.

48
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“Table .19. Effects of seeding date, seeding rate and genotYpe ;
on 1000 seed weight (grams) 1976 '

Edmonton Fllerslie
- Rate  Date of seedirg* Date of seeding*

- Genotype’ .kg/ha 1st 2nd 2rd 1st 2nd 3rd

- , + —_— ‘

Oro : : 3 3.20 2.97 3,02 2,00 2.81 2.75
,Oro;?v 6 3.12 3.18 3.09 2.96 2.77 2.69
0oro™ 12 . 3.13  3.10  3.21 2.96  2.87  2.66
Oro means 3.15b 3.08a 3.11a 2.97a 2.82a  2,70a
Turret . 3 13.37  3.13  3.81 3.61  3.35 3,31
Turret 6 3.58 3.04 2,67 3.70 . . 3.16 3.30
Turret 12 3.51 3.27 3.63 3.13 . 3.19 3.31
Turret means ° 3.49c 3.28b 3.70c 3.48b - 3.23c 3.30c
Midas 3 3.29 . 3.02 3.4 . 3.23 2.95 2.90
Midas 6 3. 204 3.3)- 3.61 ° 3.51 2.03  2.93
Midas - 12 3. 25 3.4 3.52 3.36 3.02 3619
Midas means ¥3.26b 3.25p 3.42b  3.37b 3.00b '3.00b
T4G-1382 3 3.89  4.10  4.45 4,15 3,67  4.12
74G-1382 6 3493 4,01 L,43 4,09 3.88 4,06
74G-1382 12 4. 04 4,03 4.08 - 2,98 3. 87 3.99
-74G-"1382 means ,‘3.95d 4,05c 4,324 4,07c 3.814 4.064
73G- 438 3 2,93 3.05 3.56  3.01 2,77 °3.13
73G- 428 6 2.91 3.18 3.58 2.92 267 3.4
73G- 438 12 "3.10. . 3.18 3.63 2,95 2.66  3.16
73G- 438 means °  2.98a 3.%4ab 3.59bc. 2.96a 2.70a 3.14Db
Date means* 3.37a 3.36a 3.63b  3.37c 3.11a 3.20b
Between Two Subplot Means in B _ |

Any One Main Plot Level, LSD 5%. .25 g W27

Between Any Other Two Treatment

Means, LSD 5%. _ s 25 © $ 27

* genotype comparisons within seeding dates, followed by the :

same letter are not significantly different~at LSD 5% level.

+ seeding date comparisons within location, followed by the
~Same letter are not Lignificantly different at 1LSD 5% level.

(4
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‘Table 20. Effects of seeding date, seeding rate and genotype
on 1000 seed weight (grams) 1977 o :

. ' Edmonton . Ellerslie
Rate Date of seeding* Date of seeding*

Genotype kgsha 1st 2nd 3rd 1st 2nd 3rd
oro ‘ 3 3.47  3.59 2,108 3.52  3.24 .02
Oro ' 6 3.55 3.59 3.25 3.41 3.35 3.10
‘Oro 12 3.33 3.43 3.25 3435 3.34 3.27
Oro means 3.45a 3.54a 3.20a 3.43a 3.37a 3.13a
Turret 3 3.86 4,05 . 3.457  3.95 3,95 3,26
Turret 6 3.81 3.97°  3.43° 4.01 3.93 3.37
Turret 12 3. 66 4,17 3.61 3.91 3.92 .44
Turret means 3.78c  4,06c 3.50c 3.96c 3,944 3.,36Db
Midas 3 3.63 3.86 . 3.31 3,67 3.53  '3.21
Midas - € 3.58 4,02  3.46 2.69 3.54 3.50
Midas 12 3. 54 3.80 3.35 3.71 3.67 3.28
Midas means 3.59b 3.89b 3.38b 3.69p 3.58b 3.33b
74G-1382 ,@3 4,24 4,49 3.96: u 1y 4,31 3,93
- 74G-1382 6 4,35 4,37 3.84 . L.35 4,22 3.94
74G-1382 12 u, 36 4.35 3.94 4ouy . 4,13 3.76
74G-1382 means 4.324 '4.38d '3.917e 4.3%3- U4.22e 3.88c
73G- 438 3.  3.60 3.82 3.68 3.68e 3,69 3.35
~73G- 438 6 ° 3.93 3.83 - 3,58 3.67 3.79 3.61
73G- 438 12 3.92 3.86 3,72 3.61 3.69 - 3.42
73G- 438 means . 3.82c 3.83b 3.664d ° 3.65b 3.72c 3.46b
Date meanst 3.79b— 3.94c 2.53a 3.815 3.75b 3. 43a
Betweén Two Subplot. Means in-

Any One Main Plot Level, LSD 5%. .23 L e e 21

Between Any Other Two Treatment o

Keans, LSD 5%, ” W22 », .23

* genotype comparisons within seeding dates, followed by the
same letter are-not significantly different at LSD 5% level.
+ seeding date comparisons within location, followed by the
"same letter are not significantly different at LSD 5% level.

£S
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Table 21. Effect of seeding rates on 1000 seed weight at 4'
station” years (grams) | S s

3

Locations ! - Rate of Seeding*

o 3 kg/ha 6 kg/ha 12 kg/ha
197¢ -
Edmonton . " 3.U0a : -'3.USa ' -~ 3.47a
.“Ellerslie 3. 25a ' 3.2%a ‘ 3.22a "
1977 )

Edmonton  °  3.74a 3.77a . *.3.75a
Ellerslie 3.63a 3.70a .. 3.66a

* seeding rate comparisons within location, followed by the

' same letter are not significantly different at LSD 5% level.
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thodsand seed wt was the only Qariable with a Consistently
significant date by treatment interaction at all station
: years (Table 2); Seed size would appear .to besa veryv
changeaple eharacter Hhich is affected'greatly by the _
environment nhich‘agr@es witn the conclusion of-Clarke et.
Q;L'(1978b) who stated thar the'environment.had a
significant effect on seed size. Seed'size was found to be

’highly variable within cultivars of B. napus and B,

campestrls (Kondra, 1977a) .

—_—_—— e T e

B ¥
The rate;of seeding resulted in novsignificant ‘ U

dlfferences for” TOOO seed wt at either 1ocat10n in elther

o
‘.

year (Table 21). This agrees wlth previous work that found
1000 seed wt not 51gn1f1cantly affected by seedlng rate

\ (Gross,g1963 and Kondra, 1975b). The mlddle rate of seeding

had the hi%h-atJ1000 seed wt at both 1ocat10ns 1n both

years.

mhere were 51gn1f1cant dlfferences betweenvthe
gxﬁfqgent cultlvars, wlth Oro's 1000 seed wt balng 1. O granm
deer tban that of the 11ne 74G6-1382 at both locatlons in
_:both years. The earlrest ma+ur1ng genotype, 746-1382, had a
§1gn1flcantly higher 1000'seed wt than ‘any ofpthe other
_genotypes on overall averages (Table 3). The 1000 seed wt"
appeared to be one of}fhe major components of yleld, since
t he llne 74G 1382 had hlgh seed yleld and large seeds whlle
‘the cultivar Oro had low seed yleld and small seeds.‘The

1000. seed Wt was not-a good,predlctor of yield for the
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rankings of genotypes was different from seedvyield

‘rankings. : o o . ' o

r Delayed‘seedlng resulted 1n a s1gn1f1cantly lower plant
den51ty’§; the 3rd seedlng date at Edmonton in 1976 and 1977
(Table 22 and 23). Ellerslle had a 51gn1f1cantly lower plant.
density for the 3rd than the 2nd seedlng date ln_1976 but in
" 1977 there was ‘no significant dlfference in the plant
density at ‘the dlfferent seeding dates. Thls may have been
the result of good. 5011 m01sture for the last date at
;vEllerslle 1977._Delayed seedlng resulted in: the lowest plantﬂ
den51ty at the 3rd seedlng date in 3 out of 4 suatlon years;d

vThere was,no cons%stent effect between +he 1st Qnd 2nd date" '

of seeding and plant density.

Increased.rate of seedlng resulted 1n a 51d 1f1cant
1ncreased plant den51ty among all three seedlng ‘ates at all
statlon years (lable ZQ)Q A2 foldmlncrease.ln S edlng from
3 to 6 kg/ha resulted in a 1 7 fold increase in 1976 and 1.6
fold increase 1n“1977 at Edmonton in actual plan den51ty.
v"At Ellerslle, a 2 fold increase from 3 to 6 kg/ha resulted
in 1.8 fold 1ncrease in 1976 and 1.7 fold 1ncrea>e in 1977
in plant den51ty. A2 fold 1ncrease from 6 to 12 kg/ha
resulted in 1 9 fold 1ncrease in 1976 at both lorations and

1 6 fold 1ncrease at deonton and 1.5 fold 1ncreasé'at ' o

‘Ellerslle im 1977. These results 1nd1cate that the

-
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‘Table 22, Effects of seeding date,.seeding rate and genotype
on plant density (m2) 1976 - . :

Rdmonton " Ellerslie

Rate + Date of seeding* Date of seeding*

Geggtype ~ kgs/ha- . 1st 2nd 3rd 1st 2nd 3rd -
Oro&\\\ 3 56, 50 38 45 56 47
Oro - b 81, 99 72 77 114 87
Oro ' 12 162. - 139 - .138 167 . 172 171
Oro means © 100a 96a © 83b  96a  114a 102a
Turret 3 56 63 ° 38 .57 63 - 60
Turret” .. b 84 - 94 62 111 116 100
Turret 12, 185 172. 1246 248 233 165
Turret means = - 109a 110a.- 15b 139a 138a - 10%a
Midas 3 46 45 35 % ug - s4 48
Midas b 71 73 u2 8¢€ 89 N
Midas - 12 130 120 76 165 - 163 151

- Midas means . 83a ' 79a 51ab:  100a 102a . 90a-
746-1382 3 45 41 38 . 46 50 w7
T4G6-1382 € - 97 . 81 57 82 94 75
74G-1382 12 176 153 ‘129 189 223 151

, T4G~-1382 means 106a - g2a -~ 75b 10%a r_119a‘ 91a -
736- 438 3 43 37 25 e 55 56
73G- 438 6 83 . 68 = 41 =76 110 76
73G- 438 12 163 124 54 131 181 129
73G- 438 means 9%a 77a 4da - 85a - * 115a 87a
Date means+t ' | 99b 91b - 65& “106ab 118bc 965
Between Two Subplot Means in ‘
Any One Main Plot. Level LSD 5%. 21.6 o 32.8

" Between Any Other Two Treatment o v

Means, LSD 5%. : . 22.8 33.5

* genotype comparisons within seeding dates, followed by the
same letter are not 51gn1f1cantly different at LSD 5% level.
+ seeding date comparisons within location,.followed-by the
same-letter are not significantly different at LSD 5% level.

>



3 oA
T
P o
v 5
. ° »3&7" . )

‘e

Table 23. Effects of seeding date, seediqgﬁﬁété and génopype

on plant density (m2) 1977 el
, SN ‘ ~-'1" o
. . by - RN
‘ Edmonton "Edgerslies
Rate . Date of seeding* Date ‘8f-Speding*
Genotype kg/ha st 2nd 3rd st 2pd 7 3rd’
oro - . 3 69 95 63 79- 100 | *Be
Ooro - 6 138 146, - 91 189 161 159 3
oro 12 205 240 180 226- 198 237"
O0ro means 137c 160a 111c¢ ~165b - 153a 161a
‘Tirret 3 51 . 52 . 28 52 47 56
Turret 6. 57~ 88 = &85 = 137 103 90
Turret 12 111 160 72 177 154 214
Turret means: ‘ 70a - 100a 51a 122ab  101a 120a
Midas 3 71. 85 57 86 88 88
Midas 6 104 - 125 78 123, 105 142
Midas 12 90 - 115 565 100 174 161
Midas means - 88ab 108a bluab; 103a 122a 130a .-
T4G-1382 3 63 . 62 ws 72 51 69
74G-1382 6 102 110 83" 115 120 126
74G-1382 12 184 206 152 . 187 ° 202 199
74G-1382 means 116bc .139a  93bc . 12%ab  124a 131a
73G6- 438 3 52 95 62 .101 83 60
73G- 438 6 119 + 125 71 129 104 123
73G- 438 12 163 . 260 . 95 217 2078 244
73G- 438 means - 111bc. 160a 76abc  149ab  132a  142a
Date means*  105b° 133c . 79a  133a 1268 137a

Between Two Subplot Heané.in ‘ '
Any One Main Plot Level, LSD 5%. 44,4 54.2
-Between Any Other. Two T%eatment ’ ’

Means, LSD-5%.. ’ 4e.u _ 5348

* genotypeLCdmﬁaniébns within seeding dates, followed by the
same’ letter are not significantly different at LSD 5% level.
+ seeding date comparisons’within location, followed by the

same letterfare not significantly different at LSD 5% level.
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Table 24. Effect of seeding rates on plant density at 4

"station years (m?) ' . .
Locations . Rate of Seeding*
- 3 kg/ha € kg/ha 12 kg/ha
1976 “
Edmonton 4ia 74b . - 137c
Ellerslie - 51a , 391b " 177c.
1977 '
" Edmonton 63a | o 99D 155¢

Ellerslie 7ba B 128b v » 193c

* seeding rate comparisons within location, folldWedﬂby the |
same letter are not ,signi*ficantly different at LSD 5% level.
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: competition mortallty rate vas not higher at the hlgher
‘seeding rate than at the lover seedlng rate. A four fold
increaseL%rom-3 to 12 kg/ha resulted in an increase of 3.1
fold Edmenton 1976, 3.4 fold Ellerslie 1976, 2.5 fold
Bqunton‘19§7 and 2;6 fold Ellerslie 1977. Emergence and

' \plant survival appeared to be unpredictable for the

different seeding rates for,the genotypes studied.

Genotype means within dates were significantly o

different in regards to plant densities in 4 out of 12
qomparisonsv(Tables 22 and_23);.Turret on thebaverage had
the highest‘plant'density ih'5975 while Oro had the'hiéhest
plant density ir 1977..fhis may be due to a(date by
treatment 1nteract10n whlch was presen+ in 3 cut of 4
station years (Table 2). Midas had ‘the 1owest plant den51ty
both years. The line 73G-438 also had a 1ow plant density in
1976. Over all averages 1nddcate that the;cultlvar Oro had a
51gn1f1cantly hlgher plant denstty than +he cultlvar Midas
(Table 3). ‘This could have been the result of 1000 seed
weights being dlfferent. fhe largest 1000 seed wt ‘ however,
was 7u4G-1382 and it dld not have the lowest plant -densitye
The 5011 and competltlon dlfferences may cause the
differences in mortality of the dlfferent genotypes ‘and thus

4

‘affect plant density.

Racemes per plant .

. The {2nd seeding‘date‘resulted in a significantly 1ower

number of racemes per plant than the 1st seedlng date at
/Qsé .
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both locations in 1976 (Tables 25) . There was no significant
difference between seedingldateslat Edmonton in 1977 while
the 3rd seeding date was significantly lower than the 1st

and 2nd seeding date for Ellerslie 1977 (Table 26).

Increased seeding rate, which resulted in an increased
plant denSity, resulted in Significantly fewer racemes/plant
at both locations in 1976 and Significantly fewer

e

Y. eﬂ%een the 3 and 6 or 12 kg/ha seeding rate

in 1977 ﬁtfngth locations (Table 27). Also, the number of

racemes/plant had a direct relationship with seed

yield/plant. Plants with more racemes had more seed ‘yield.

e

There were significant differences betwveen genotype
means within dates for 9 out of 12 comparisons.,The line
74G-1382 had 51gnificantly lowver number of racemes on the
vaverage than the cultivars Turret and Midas and thé line
736-438 (Table 3) and yet the line=7ﬂG—1382Ahad the highesti
seed‘yield;loyerall'averages indicated that the cultivar
;Midasghad signifiggntlj more racemes/plant‘than the line
74G;1382 and,the'cultivar Oro. Thisbindicates that racenme
nuamber is not directly related to seed yield since both the

line 74G-1382 and the cultivar Oro had a low raceme number

: per.dlant.

Racemes per -square metre
o \
- . - R

Delayed seeding'resulted in a significant decrease in

the number of racemes per square metre between all three

*



Table 25. Effects of seeding date, .seeding rat

\
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e and genotype

on number of racemes per plant 1976
: Pdmonton Ellerslie
. Rate Date of seeding* Date of seeding*
Genotype = kg/ha 1st 2nd 3rd 1st- 2nd 3rd
oro 3 6.1 5,27 5.1 5.8 5.1 5.3
Ooro 6 4.8 3.9 3.8 4,3 3.5 3.8
oro 12 3.7 3.1 3.0 3.9 2.6 3.1}
Oro mearns : 4,.9b 4,0abc 4,.0ab k,6ab 3.7ab 4.1a
Turret 3 4.9 b, 6 5.3 4,5 3.9 4.7
Turret , 6 3.8 4.0 4,1 4.4 4,0 4.6
Turret 12 2.9 3.2 3.6 2.9 2.3 2.4
Turret means 3.9a 3.9ab U4.3abc 3.9a  3.4a 3.9a
“Midas 3 . 5.8 5.5 5,1 5.8 5.0 5.0,
Midas ) 12 4,5 4,0 4,17 ‘4.0, 3.3 3.0
Midas means 5.1b 4. 8c 4.7bc 4.9b “H.3b 4.3a
74G-1382 3 4.9 4.7 4.3 4.9 4.3 4.3
74G-1382 6 3.7 3.4 4.0 4,0 3.2 3.5
74G~1382 means 3. 8a 3.7a 3.7a 4,0a 3.5ab  3,04a
73G- 438 3 6.0 5.6 5.7 5.5 5.1 4.8
73G~ 438 6 4.3 4,5 4.9 4,2 3.9 3.9
73G~ 438 12 4,2 3.8 4.2 3.3 2.8 3.4
73G- U438 means 4, 8b 4,€bc U.9c 4,3ab 3.9ab 4.0a
Date meanst 4.5b ‘U.éa' 4.3ab 4.4b 3. 8a 3.9ab
Between Two Subplot Means in o
Any One Main Plot Level, LSD 5%. .69 .81
Bétween Any Other Two Treatment . .
Means, LSD 5%. ; NY . «82

» ¥ genotype comparisons within seeding dates, followed by the
same letter are not significantly different at LSD 5% level. '
+ seeding date compagisons within location, followed by the

same letter are not Significantly different at LSD 5% ‘level.
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Table 26. Effects of seeding date, seeding rate and genotype

.

N -

<8

on number of racemes per plant 1977 : =
Edmonton B fm”'ffEilefSIie

‘ - Rate Date of seeding*  Dpate of seeding* . '
Genotype - :ﬁg/ha 1st 2nd 3rd st . '“an‘.;,3rd-;;;;'
oro B a0 BT L9 Tu6d i3 41
OIO ’ 6 3.3 ) 2.7 3.3 _2.:9“7}" ."‘3‘{ 1:, ;" 2‘5
oro 12 2.7 3.1 2.6 2.8 . 278 2.8
Oro means 3.3a 3.3ab 3.6a S 3aba C3.fa 3.9
Turret 3 5.5 4.6 6.6 5.0 5.0 - i3
.Turret 6 4.8 3.9 4.6 4,3 4,1 249
Turret 12 3.9 3.3 4,7 3.7 3.5 2.4
Turret means 4,7b 3.9bc  5.3b 4.3b 4,28 3.2

' Midas 3 4.2 4.7 0 4.3 529 4,3 4.0
Midas € 3.7 347 3.5 4,6 ba2 ° 3.2
Midas 12 4.5 4.2 5,0 4.5 3,3 . 3,4
Mﬁ%ﬁéﬂmeans 4.%ab 4.2c  4,3ab  u,7h 3.9a-  3.5a
74GL1382 3 4,6 3.9 5.2 4,1 4,6 4.5 .
T4G-1382 6 2.9 3.2 3.7 3.1 3.4 3.1
74G~1382 12 2.0 2.5 2.6 2.7 2.7 3.1
74G-1382 means 3. 2a 3.2a 3.8a - 3.3a 3. 6a 3.6
736- 438 3 5.6 3.9 4.1 5.1 4.2 4.2
73G- 438 6 3.6 3.0 4.4 4,3 3.9 3.5
73G~- 438 o 12 3.1 2.4 3.8 2.7 2.7 2.7
73G- U438 means. 4.7ab 3.1a b.1a b.0ab 3.6a 3.4
Date means+ 3.9a  3.5a 4,22 3.9p  3.7b . 3.4a

Between Two Subplot Means in . S

Any One Main Plot Level, LSD 5%. 12.3 _ 9.8

Between Any Other Two Treatment - '
Means, LSD 5%, '

13,4 C10.9

* genmotype comparisons within seeding dates, followed by the
same letter-are not significantly different at LSD 5% level.
+ seeding date comparisons within location, followeg by the

same letter are not significantly different at LSD 5% level.
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Table 27. Effect of séeding rates on number of racemes per

~plant at 4 station years

Locations; .-/

| Rate of Seeding*

2 kg/ha 6 kg/ha 12 kg/ha
1976
Edmonton  5.2¢- 4. 3b 3.5a
Ellerslie 4.9c 4. 1b .3.0a
1977 r
Edmonton 4.7b 3.6a 3.4a

3.5a 3. 2a

Ellerslie . 4.5Db

"% seeding rate comparisons within location, followed by the
same letter are not significantly different at LSD 5% level.
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seeding dates at Edmonton 1976 and between the st and 3rd

seedlng dates at Ellerslie in 1976 ‘and 1977 (Tables 28 and
|

29). Racemes/m2 were s1gn1f1cantly lower for the 1st than

the 2nd seeding date and the 3rd -seeding date 51gn1f1cantly

_lowér than the 1st seedlng date at Edmont on 1977

Increased seedlng rate resulted 1n a slgnlflcant
increase in the number of racemes per. unlt area, in all
Station years exgept between the 3fand 6 kg/ha seedinglrate
at Edmonton 1977 (Table 30) « The seeding rate of 12 kg/ha
. resulted in a 51gn1flcantly greater number of racemes/m2 at
both locatlons in both. years. |

Genotype means within dates Wwere not 51gn1flcantly
_dlfferent in S out of 6 comparlsons 1976 and in 3 out of 6»
comparlsons 1977 (Tables 28 and 29); The average of all
rates, dates, locatlons and years 1nd1cated no significant

differences among genotypes for racemes per unlt area (Table

3).

——— e T, T e -

| V. B
Delayed‘seedingfresulted:in.significantly shorterv
‘plants at Ellerslie in 1976 and between the 1st‘br 2hd and
3rd seeding’ date at Edmonton in 1976 but delayed seeding
resulted in 51gn1f1cantly taller plants in 1977 at both
locatlons (Tables 31 and 32). The Ellerslle location had a
51gn1f1cant 1nteract10n between the date of seeding and
treatment comblnatlpns for plant height (Table 2). The

PR
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"

Table 28.&ﬁffects of seeding date, seedlng rate and genotype
on numberJ racemes/m2 1976

Edmonton » ‘ Fllerslie
' TRate Date of seeding* Date of seeding*
Genotype kgsha | Ist 2nd 3rd - 1st 2nd 3rd
' A}
Oro 3 383 258 ° 195 262 287 255
. oro 6 391 377 273 323 396 332
oro 12 606 417 403 659 455 541
Oro means 447a 351a 291b 415a 379a 376a
Turret 3 279 283 203 254 246 281
Turret 6 - 319 371 - 258 492 Y H6l4
Turret 12 532 550 442 728 535 380
Turret means 377a 401a 301b 490a 41%a- 375a
0y . ‘ : .
Midas 3 274 . 246 177 274 278 201
Midas 6 363 347 201 430 419 343
Midas 12 580 476 313 6us . 531 447
Midas means 405a 356a\ ~ 230ab  U449a 409a 3443
74G-1382 3 223 190 \“165 - 227 173 - 201
74G6-1382 6 . 357 275 223 330 299 261
74G6-1382 12 - 510 482 | 36f\\\\\619 654 385
74G-1382 means 363a 316a 251ab 392a 375a 282a .
73G- 438 3 253 208 140 - 261 278 274
73G- 438 6 357 301 190 328 425 293
73G- 438 12 © 680 477 224 432 - 499 - 424
73G- 438 means 430a 327a 186a 341a 401a 330a
Date meanst © 404c  350b 252a  417b  396ab 342a

Betweén Two Subplot Means in

~

Any One Main Plot Level, LSD 5%. 107.5 . 151.2
Between Any Other Two Treatment ' .
Means, 1LSD 5%. : 112.2 154,.4

* genotype comparisons within seeding dates, followed by the
same letter are not significantly different at LSD 5% level.
+ seeding date comparisons within location, followed by the

same letter are not significantly different at 1LSD 5% level.
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Table 29. Effects of seeding date, seeding rate and;genotype

on number of racemes/m2 1977
Edmonton Ellerslie
Rate Date of seeding* Dar of seeding*
Genotype  kg/ha  1Ist 2nd 3rd - Ist -2nd 3rd
oro’ 3 T 273 379 307 363 418 336
Oro € 437 281 277 520 488 403
Oro 12 569 748 454 594 521 632
Oro means 426b 503a 346h 4U86ab U76a 457a
TurregQ 3 219 232 77 257 235 - 232
Turret 6 . 269 341 235 571 414 262
Turret . 12 423 517 229 651 513 486
Turret means 303a 363a 247a 493ab 387a 327a
Midas 3 301 407 234 435 367 329
Midas 6 387 4ug 276 566 429 432
Midas ' 12 393 47¢ 276 428 547 523
Midas mean$ 360ab 444a 262ab . u476ab U4U48a 428a
74G-1382 \ 3 289 236 216 296 232 309
T4G-1382 T 6 289 334 305 355 409 380
TUuG=-1382 ©12 370 605 401 593 523 610
T4G-1382 means 316ab -391a 307ab 381a '388a 433a
 73G- 438 3 289 356 263 518 342 243
73G- 438 6" 425 374 309 556 398 431
73G- 438 12 482 ‘585. 346 sS74 563 631
73G- 438 means’ 399%ab. 438a 306ab 5u49hb 435a 435a
Date meanst 361b . 428c  29%4a 477b  427a  U416a
Between Two Subplot Means in » :
Any One.Main Plot Level, LSD 5%. .153.6 1664 8
Between Any Other Two Treatment _

* genotype comparlsons,w1th1n seeding dates, followed by the
same letter are not 51gn1f1cantly different at LSD 5% level.

+ seeding date comparisons within location,

followed by the

same letter are not significantly dlfferent at LSD 5% level.
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Table 30. Effect of seeding rates on number of racemes/m2 at

4 station years : /
" Locations - Rate of Seeding*
’ 3 kg/ha & kg/ha 12 kg/ha

1976

Edmonton 229%a 307b 470c .
Ellerslie 253a 373b 529c

1977

Edmonton 278a 339a 465D
Fllerslie 326a 441b 553¢

* seeding rate comparisons within location, followed by the
same letter are not significantly different-at LSD S% level.
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Table 31. Effects of seeding date, seeding rate and genotype
on plant helght (centimetres) 1976

Edmonton - : Eﬂlerslie?

. ‘Rate Date of seeding* Date of seeding*
Genotype kg/ha 1st -2nd ?rd" 1st 2nd 3rd
oro 3 122 136 118 156 146 130
.0ro , 6 - 125 127 118 149 139 127
Oro 12 119 126 114 145 134 125
Oro means B 1224 1304 1174 1504 1404 1274
Turret 3 109 114 107 . 135 129 122
Turret .6 116 113 101 :129 122 116
Turret 12 110 112 103 117 118 113
Turret means - ~ 112bc  113bc  104bc  127b 123bc  117bc
Midas 3. 122 116 112 0 T2 130 121
Midas - 6 117 116 103 135 129 118

. Midas , 12 112 118 104 130 . 120 119
" Midas means ' 117cd 117c  107c - 136c -ﬂQ?c 119c¢
‘7QG-1382 3. 101 97 87 116 . 106 102 °
- 74G-1382 6 97 98 85 109 110 103 .
T4G-1382 12 97 93 89 104 107 - 99
74G-1382 means’ 98a 96a 87a 110a. 108a 102a
73G6- 438 3105 105 108 . 132 122 . 115
773G~ u38 .6 110 . 110 102 .. 127 119 117 -
73G- 438 12 108 I -99° 120 . 120 107,
73G- 438 means 108b ~109b 102b -7 127b "120b 113b
Date meanst 111b . 113b 103a . 130c 124b 116a
Between Two Subplot Means in ‘ o .
Any One Main Plot Level, LSD 5%. 10.5 ’ 6e 9
Between Any Other Two Treatment , , ' -
Means, LSD 5% - B 10.8 . 7.5

* genotype c0mparisonskwithin,seeding dates, followed by the
‘same letter are not significantly different at LSD 5% level. - -
+ seeding date comparisons within location, followed by ‘the
same letter.are not significantly different at LSD 5% level.



Table 32. Effects of séeding date,

67"

Seeding rate énd genotybe

0 .

" Ta8

on plant height (centimetres) 1977
, Edmonton Ellerslie
- . Rate Date of seeding* Date of ._eeding*
Genotype 'kg/ha 1st 2nd = 3rga. 1st 2nd. 3rd
oro 3’ 109 . 137 143 121 145 142
Oro 6 -102. 125 140 116 4132 136
Oro - _ 12 100 122 129 110 127 »136.
Oro means 103c¢ 128c 1374 .116c‘ 1358 - 1384
 Turret 3 96 - 120 122 115 11 127.
Turret 6 93 113 122 104 116 126
Turret 117 . 117 99 111 - 127
Turret means 115b 120bc 10€b 11bc:  127c
Midas 120 126 110 112 134
Midas 131 123 110 110 130
Midas 116 127 107 111 123
Midas means 116b - 125¢ 109b‘ 111bc 129c¢
7461382 : 110 7113 97. 107 105
74G-1382 6 82 104 108 89 104 116
74G-1382 12 77 98 . 107 30 99 110
'74G-1382 means 81a ' 104a = 107a . 92a 103a = 110a.
73G-. 438 3 94" 114 118 9 110 122
73G- 438 6 94 111 120 93 . 110 118
73G- 438 12 91. 109 "115 90 107 114 .
73G- 438 means 93b 112b 117b 93a: 109b 118b
Date means+ '93a 114b 121c .  103a 114b 124¢
Between Two Subplot Means in C
Any One Main Plot Level, LSD 5%. 7.6 7.2
Between Any Other Two Treatment.
Means, LSD. 5%, - 8.2

* genotype comparisons within seeding dates,
same letter are not significantly different a
+ seeding date comparisons within location,
same letter are not significantly different

followed by the
t LSD 5% level,
followed by the

at LSD 5% level.
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-Table 33. "Effect -of seadlng rates on plant helght at 3
statlon years (centlme*res)

Locatlonsa . Rate of Seeding*
: “3 kg/ha g " 6 kg/ha’ 12 kg/ha

1976 £

Edmonton ' 110a - ‘ 10%9a | 1déa'
~Ellerslie 127c 123b .119a

1977 ¢ ep | *

Edmonton * ~ 113b 109ab © 107a

Ellerslie 117D o 114ab =~ 111a

'*’seéding rate combarisons within location, followed by the
same letter are net significantly dlfferent at LSD 5% level,
’ ‘“ﬁ~;-. T |
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temperature, rainfall and light may be the key factors
‘ : ‘ /

Wl ”

affecting plant height;

Increased seeding-rate between. 3 and ‘12 kg/ha resulted
in significantly shorter plants in 3 out of & statlon years
7
(Table 33). Since increased seeding rate resulted in a

greater plant density and 'shorter plants, one may conclude
N 1 .

that more competition results in shorter plants..

o hed
Lot

Genotype differences were gquite l%;g he later
maturlng cultivars were 51gn1f1cantly taller +han the
earlier maturing line at both locatlons in both years
(Tables 31 and 32). Ellerslle plots were taller than
,Edmonton plots both. years for the same seeding date. An
 1nterest1ng observathn is that ranked heights of genotypes

s:indicated order ofkmatutitj except ferfTuﬁret, This again

could be/the result of the genotypes used for'this»study.

" The 1line 7QG—1382'was signiflcantly shorter ‘than other

genotypes while the cultivar Oro Was»signifipantly talle;r
"than other genotypes over all-(Table 3).

'
~

‘Per cent seed 0il

5
3

Date of seedlng had a 51gn1f1cant but non—con51stent
,qf f E .

5 S
effect on the per cent 011 of the seed from 1ocatlon to

locatlon or fronm year to year (Tables 34 and 35) . “This

’

dlsagrees with the prev1ous work that found a con51stent

negatlve relatlonshlp between seedlng date and % éeed 0il

(Gross, 1963 and andra, 1977b).



Table 34. ;foects of seedlng date, seedlng ‘rate and genotype =

per cent seed oil

1976

70

Edmonton Ellerslie
: Rate Date of seeding* Date of seeding*
Genotype . kg/ha 1st 2nd 3rd 1st 2nd 3rd
..0ro . 3 '39.3  38.7  39.4 38.2 38.8  38.8
“Oro ¢ & 39.7 38.2 - 40.3 37.8 | 38.3 38.8
oro 12 37.9 37.8 40,1 38.0 37.7 38,9
Oro means ‘ 39.0a 38.2a 39.9a 38.0a 38.3a 38.8a
Turret 3 44,3 42,0 44,3 43.6  43.7  43.1
, Turret 6 43.4 43,0 43,5 u2.4. u2.3 42.6
Turret means 44.0c UL2.8c 43,84 42.3c u2.&c 43.,1c
Midas .3 41,9 40.3  40.7 41,1 uo/§ 40.3
Midas 6 2.4  40.2 43,4 61,0  41.8 41,4
Midas. - - 12 41,6, 40,1 42,2 L1.4 42,2 42,0
"Midas means: 42.0b 840.2b 42,1 _u1.2b 41.,6b U41,2b
74G6-1382 - 3 62,7 41,6 ' 41,5 41,1 T41.1 4.4
74G-1382 6 42.3 41.6 41,3 40.5 42,2 41,1
- 74G-1382 12 43.2 41.9 40.9 40.3  47.3. 41,3
74G-1382 means 42.7b. 41.7c 41.2b 40.6b 47.5b  41.6b
736G~ 438 3 42.0  41.1 43,3 40.9 41,9  42.4
736- 438 - 6 41.8 - U2.6 42.8 40,7 41.0 42.0
73G6- 438 - 12 4244 k1.8 43.6 39,0 0.2 42,2
73G- 438 means., 42.7b #1.8c 43,28 40.2b  41,0b. 42.2bc
‘Date. means+ 41,9b 40.9a 42.1b , 40.8a 41,1b. 47.4b
BetueenJTwo Subplét‘Means’in
Any One Main Plot Level, LSD 5%. 1.51 1. 69 '
Between Any Other Two Treatment .. > .
Means, LSD S5%. 1. €6 1.66

T NU* genotype companlsons wlthln seedlng dates, followed by the '
- same letter are not 51gn1f1cantly different .at. LSD’ 5%'IQVe1;:-
% seeding date comparlsons within location, followed by the
same letter are not 51gn1f1cantly dlfferent at LSD 5% level. .

2

Kl
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Téﬁie’BS. Effects of seeding date, seeding tate and genotype
on per cent seed oil 1977 ; '

Edmonton ' ° Ellerslie

* genotype comparisong within seeding dates, followed by the

;:same®lettéﬁ dre not significantly different at LSD 5% level.
. seeding,dateﬁcomparisons within location, followed by the’.

same letger are not significantly different:at'LSD 5% level.

e

71 -

' 4 Rate Date of seeding* Date of seeding*
Genotype kg/ha ist 2nd 3rd 1st 2nd 3rd
. 1Y
- 0rd -3 37.8 37.4 36,8  37.7~ 37.9  38.5
oro 6 36,0 37.7 39.3 37.0  38.2  38.U
oro - 12 37.9 ° 35.6 39.6  37.5 37.8 38.8
- Oro means 37.4a 36.9a 38.6a 37.4a  37.9a 38.6a
Turret 3 42,7  41.6 42,9 02,8 82,9 42,1
Turret 6 42.5 40.9  42.2 2.6  41.7  41.1
Turcet 12 42,2  41.3  u42.3 2.3 42,0  40.0
Turret means . 42.5¢c W41.2c UW2.0c 82.5¢c G42.2c U1l.1c
midas 3 40.9 . u40.1 62.0 Bo. 4  39.9  41.2
" Midas 6 40.6 39,9 41.9 40,8 40.0 40,0
1 ) 12 0.8 39.8  u3.1 50.7 - 40.2 \U41.2
: o 'S 40.7b 39.9b 42.3c  40.6b° 40.0b 0.8c
' ’ ’ '.:\v ' . ’
gl G- 138 D 3 40.7 29.2 41,2 . si.u 419 39.6
T46-13827 6 1.2 39.0  40.7 42,7  39.2  38.9
74G6-1382 ° 12 40.2 . 38.6  u40.1 41.9 39.6  38.1
74G~-1382 means - 40.7b -38.9b 40.7b " 42.0c 40.2b 38.9a
73G- 438 3 39.4 40.1 42,6 41,3 40.2 40,4
73G- 438 6 40.4 8.3  41.8 39,9 39.3  40.2
73G--438 »° 12 39,2 38.8. . 11,5 40,2 40,2 38.9
73G< 438 weans 39.7b 39.0b- #1.9bc 40.5b 39.9b 39.8b "
.-Date means* . 40.2b 39.2a - b1.2¢ T u0.6b  40.1a 39.8a
Between Tio_Subplof Means in _ - .
Any One Main Plot Level, LSD S%. 2.20 - 1,u8
Between Any Other Two Treatment _ ‘
‘Means, L§B S%. " 7 2.20 1.46
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Table 36. Effect of seeding rates on per cent seed 0il at &4

b

station years

Locations - Rate of Seedingx o
o 3 kg/ha 6 kg/ha 12 kg/ha

1976 K

Edmonton 41.5a 41.8a 41.6a

Ellerslie 41, 2a 4n,9a 40, 7a

1977 o »

EdmSnton 0. 4a 40.2a 40.0a

40,0a. 40.0a

Ellerslie ‘ 40.5a

* seédihg rate comparisons‘wifhin location, followed by the
same letter are not. significantly different at LSD 5% level.

~
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Seeding rate had a non-significant effect on % seed oil
(Table 36). This agrees with previous work on the two

rapeseed species (Kondra, Wb?Sb), The lower seeding rate

resulted in slightly higher oil in 3 out of 4 station years.

. Genotypeg differences were common with Turret being
‘signifioantly hiéher in 8 out of 12 cohparisons than the
.other genotypes within seeding dates for oil while Oro was
“lsignificéntl?'loier in o0il than-the other genotypes in 11

out of 12 comparisons (TabLes 34 and 35). The genotypic

T‘dlfferences were cons1stent with genotypes having the same
4& ...L‘

“significantly lower. in oii than the other genptypes (Table
3). The accurate ranklng of llnes, in a breeding prograd,

for % seed 011 sho%ld be poss1ble.

al.
.,
Per cent meal .protein :
i The actuai %‘Seed protein is not: as important"as the %

g\ﬂ

g
&% al proteln 51nce rapeseed se‘ls as two commodltles 0il and
meal. The meal prlce ‘is affected by the meal proteln

content.

Dates of seedlng had a 51gn1f1cant effec+ .on % meal

PR, 4

s proteln;(Tables 37 and 38), The flrst date was lower on the
average but thetresults were not con51stent from locatlon to
locatlon ‘or year to year. Prev1ous work, also, found that %

meal proteln was affected by seedlng date but no deflnlte

¥
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Table 37, Effects of seeding date, seeding rate and genotype -

on per cent meal protein 1976 .

3

Edmonton ,Elletslie

Rate  Date of seeding* Date ‘of seeding* |
Genotype- kg/ha 1st 2nd’ 3rd 1st 2nd 3rd
Oro 3 39.7 41,2 u2,6 . w2,2 1.3 42,1
oro 6- . 39.3 41,4 u2,8 42,2  40.9 41,4
oro 127 39,6 41.9 41,6 41.3 w14 40,7
Oro means ' 39.5a 41.5a 42.3a. 41.9ap u1.2j 41, 8a
Turret ’ 3 38,4 81,6 42,9 83,7 42,3 42,0
Turret 6 38.8 41,5 42.8 . u2.6 42.0 42.3
Turret 12 39. 1 41,3 42.8 42,1 40.6 41,4
Turret means 38.8a 41.5a 42,8a b42.8b- 41.7a 41.9a
' . ' - . ol
Midas 3 37.4 B0.6 41,6 41.4  40.1 42,2
Midag & 38.8 40.0 42.3 42,1 39,7 41.4
Midas 12 - 38,3 41.1 42.3 41.3 41.9 41,6
Midas means 38.2a 40.6a 042,1a . 47.6a  40.6a 41,84
74G-1382 ' 3 42.2 45,0 45,8 43,4  43.6 44.6
T4G-1382"~ 6 40.7 43,4 47.5 .- 4u,6 by, 7 46,5
S 74G6-1382 1 12 40.3 - wu,6 47.9 45,1 3,5 45,2
74G—1382 means ~ 41.0b  u4.3b 47, 1b 48.4c U43.9b 45,5b
. 73G- 438 . 3 43,3 45,0  ug.7 BU.3 44,0 45, g
736G~ 438 6, 39.8 44,8 Lk, 6 Ly, 9 44,1 46.3
73G~- 438 12 40.8 43.8 47.1 45.7 = 45,7 47.1
73G~- 438 means .« BV 3b U4, €b UE.8D QS.OC 44,6b QB.QQ
Date means+ © .39.8a 42.5b U4.2c  43.1b° 42, 4a B3 4b
‘Between Two Subplot Means in - =
Any One Main Plot Level, LSD 5%. )1.81 ; 1.72
Between Any Other Two Treatment ¢ \ '
‘Means, LSD 5%. Lo sde9r 1.80

- * genotype comparisons within‘séedingg'ates, followed by th- ~
- same letter are not significantly dif'fgrent at WD 5% level.
+ seeding date comparisons within location, followed by the
same letter ‘are not significantly different at LSD 5% level.

>

-

a
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Table 38, EffeCts of'seeding”date;‘seéaing-rate and genotjﬁe
on per cent meal protein 1977 - " o , -

Edmonton ' . Ellerslie
, Rate Date of seeding* Date of seeding*
Genotype kg/ha Tst 2nd - . 3rd st ~ 2nd  3rd
oro 3 41,3 43,3 60.3 41,9 41.3 . 42.5
oro o2 4.1 47.2 . 43,2 . 42,1 41.7 43,8
Oro' means . 41.0a 44.7p u2.0a 42.0a 41.7a U43,2ab
Turret - 3 42.9 84,6 42,3 43.9 66,0 43,2
Turret - € 43,3 45,0 42,8 4u,3 bu,1 . 44,1
" Turret 12 43,9 46.3° u4,?2 43.5 45,0 44.9
Turret means = 43.3b  45.3bc 423,1a 43,9b  44,4b 44,1Db
 Midas 3 41.4 41,8 41,6 81,5 43,3 42,9
Midas: € 41,5 41.5 42,7 41,1 u2.7 42.5
Midas: . 12 415 42,6 42.1 br,5- 44,3 U43.3
Midas means 41.5% W42.3a 4#2,7% 41,4a 43,4b 42.9a
I4
74G-1382 3 46.8 46,4 46,3 45,7  46.6  U6.2 .
74G-1382 , 6 ba,y 47,1 4e.1 . ue. 0 45,9 46.8
746-1382 12 @Bu™ 5.9 we.3 45.8 46,0 UE.T
7T4G-1382 means - ®5,8c. U€.5bc U6,2b ‘QS.BC 46.2c U46.6C
736~ 438 3 46,3  46.7 45,9 45,7 45,3 45,4
73G-: 438 6 47,2 47,1 46,4 46.04 46,3  46.9
73G- U438 12 . 47.5  47.5 47,4 47,4 47,5 48.0
73G- 438 means 47.0c 47.1c Uu6.6b = U46,5¢c PGQHC - 46.7c
. Date means+t -43,7a 45.2b 44,0ab 43.9a 44,4b U4U,T7b-
_ Between Two Subplot Means in . , R
Any One Main Plot Lev=1, LSD 5%. 2.58 <o 1,600
Between Any Other Two Treatment =~ . . o
Means, LSD 5%. ' - 2.70 o 1.56 -

'* genotype comparisons within seeding ‘dates, followed by the - -
same letter are not sZgnificantly different at LSD 5% level.
'+ seeding date comparisons within location, followed by the
same letter are not significantly different at.LSD 5% level.

-
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Table 39. Effect of seedin@s
4 station years e

76

3 \
Locations . ¢Bate of Seeding* a
) o 3 kg/ha o 6 kg/ha i 12 kg/ha
1976
"Edmonton 42, 3a 42.,2a
Ellerslie_ U2.9§ 43.0a
1977
Edmonton 43, 8a u4.9a
Ellerslie 43.9a by, Ba

* seeding rate comparisons within location, followed by the

‘'same letter are not significantly different-at LSD 5% level.

. ;::,’ ﬂ )

¥
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trend was present (Gross, 1963 and Kondra, 1977b).'

P

Seeding_rate had no significant effect on the % meal
protein at either of the locations in either yearéggable
39). Seeding rate was found not to affect %  meal proteln

(Kondra, 1975b). ; *bl“ﬂ;«

Genotype means within dates were significantly
different, with the two experlmental llnes from the
» Unlver51ty of Alberta breeding program belng significantly
higher rn mea 1 proteln than the other three cultivars. in 11
out of 12 comparisons (Tables 31'and 38). Overall averages
showed the cultivar Oro to be 51gn1flcantly lower than
Midas, 73G- u38 and 74G-1382 and.the early:maturing lines,
74G-1382 and 73G-438, to be significantly higher than the
‘three cultivars for % neal protein (Table 2). Meal protein
contents were conslstent in their ranking among genotypes
within dates,‘locations'and years so one, should be able to

give a rank to an experimental line.

ox
oy
M
&y

__—..._._._.——._ —— e kAl S

Delayed seedlng resulted in a 31gn1f1can+ decreaselln’;

B3

' days to 1n1t1atlon of elongatlon at Vdmonton in 1976 whlle

do
A

delayed- seedlng between the st and 2nd or 3rd seedlng date v
at’ Ellersl;e in 1977 resulted in a\decrease in days to, fﬁi
_1nit1atlon of elongatlon (Table QO). However, the decreasej'
was. not nearly enough to compensate for the. delay of 1& days

. betweenvdates»of seedlngs.
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Table 40, Effects of seeding date,Aseeding rate and genotype
on days to initiation of elongation 1976

Edmonton B

llerslie
Rate Date of seeding Date of seeding
Genotype = kg/ha 15t 2nd 3rd st -2nd 3rd
oro 3 40 40 38 42 36 39
. Oro 6 40 49 38 42 36 39
Ooro 12 40 40 38 | u2 36 38
Oro means ' 40 40 38 42 36 39
Turret 3 40 © 39 37 40 36 37
Turret ° .6 40 39 37 40 36 37
Turret : 12 40 39 37 U 36 37
Turret means 40 . 39 27 40 36 37
Midas 3 42 39 37 42 37 ) 35
Midas 6 42 - 39 37 12 37 - 35
Midas" 12 42 39 37 42 - 37 35
Midas means 42 39 37 . 42 .37 - 35
. ( - : . . ' : )
74G6-1382 3 37 36 3 38 35 34
74G-1382 6 37 36 34 38 35 - 34
74G-1382 12 37 36 34 38 35 34
74G-1382 means - 37 36 . 3u 38 . 35 - 34
73G-‘#38 3 39 38 36 39 36 36.
73G- 438 € 39 38 . 36 39 3e 36
73G~ 438 . 12~ 39 38 36 39 . 36 36
73G- 438 means 39 38 36 39 36 3€
Date means+ -~ . 39.6c 38.5b 36.l4a 40.2c 36.0a 36.2b

+ seeding date comparisons within location, followed by the
same letter are not significantly different at LSD- 5% level,

&S
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Rate of seeding had no significant effect on. days to
initiation of elongation at either iocatiqn in 1976 (Table
41). Genotype differences wvere present} with 74G6-1382 bpving
the shqrteét period to initiation of elongation (Table 40).
The early lines.were showing indications of being early
maturing at ‘this point at both locations, while the
cultivars were n@t shqwing‘indications of their relative
ranking'fof maturityi For this reason‘ihitiation of
eloﬁ%ation uas‘not studied in 1977. Initiation of elongation
. mayﬂﬁi8affected largely Sy the soil tempéra%ure which

incréases thru the month of Hay. ' v ‘ i

P 2T

Delayed sgeding;resgiiga iﬁ'é significant decrease in
days toAfirsﬁ flowér‘améngﬁill three seeding dates at both \
locations in 1976 and =dmonton in 5977 (Téble 42 & 43). In
1977 at Ellerslie there was ; significant deqrease.bétweén
the . 1st and 2nd seeding d;te while a significant but sma11 ‘
- increase between the 2ﬁd and 3rd-seeding date. The&efore, on j
the average de%ayed seeding aid result_iﬂ a consistent.
~ shortening of the length of daYs(fo 1st flbwer.th may be
that environmgntal factors other than the'lengthléf daylight

affeét flowéring"in all the genotypés iﬁ this study,‘

Incrgased seeding»fate re%ulted in no significant
chahge ét either location in éithér year (Table 44).

[

There were large differences between genotypes in

B
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Table 41. Effect of seedlng rates on days to 1n1t1at10n of
elongatlon at 2 station years

: . szg of Seeding*

Locatio?s 2 kg/ha ~6 kg /ha 12 kg -
1976

Edmontoﬁ ~ 38.2a 38.2a 'v 38.2a
Ellerslie 37.5a - 37.4a 37.4a

w*'seeding rate comparisons within location, folldwed'by the
same letter are not significantly different at LSD 5% level.

al
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.

Table uz. Effects of seeding date,. seeding rate and genotype;
on days to f1rst floqu 1976 ,

)

o Edmonton - Ellerslie
Rate '+ Date of seeding - Date of seeding

Genotype ‘kg/ha st 2nd 2rd © o 1st 2nd - 3rd .
oro. 3 61 58 52 .65 59 53
oro’ 6 61 58 52 - 65 * 59 52
oro 12 61 . 58 52 65 58 52
Oro means » . 61 . .58~ 52 65 59 52
Turret 3 57 52 49 59 53 ' 59
Turret 6 - 57 52 49 . 58 53~ 50.
Turret ! 12 LY 52 - 49 .59 . 52 50
Turret meéans 57 . 52 49 - 59.°° =53 50
Midas 3. 59 53 51 ' 60 54 50
Midas 6 58 - 53 %0 . 59. . s4- - 50 A
‘Midas 12 . 58 53 49 59 ° 53 50
Midas means = . 58 53 . 50 59 54 -50

C 74G-1382 3 48 . . 48 43 .51 - 49 45

Lo T8G=1382 3 68 48 43 / 51 49 us -

© 746-1382 12 . 48 us 43 1751 . 49 45

 74G-1382 means . 48 .48 43 f'51 49, 45

‘j:739~ 438 . 3 53 59 47 ;55 . s1 ! a9
736~ 438 6 52 - 5% 47. . | 5% 51, 49 -
73G6- 438 12 7 52 50 - 477 .55 51 ] . 49
73G- 438 means 52 51 47 55 . 51 .49
Date meanst ~ ~  55.3c 52.4b 48.7a  57. -gc 52Lib 49.7a

4 seeding date comparlsons within location, followe by the;
same letter are not 51gn1f1cantly dlfferent at LsD % level e

- -

)
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Table 43, gffedts:of seeding date, %eeding rate and genotype
on days to first f@ower 1977 - : »

4

Edmonton " Ellerslie
SR Rate Date of seeding ° Date of seeding
Genotype * kg/ha 1st 2nd 3rd. st 2nd .3rd
oro 3 56 53 ' 53 58 . 54 55.
Oro .. 6 56 53~ 53 = 58 54 55
oro ) 12 56 83 53 58 54 55
Oro means . 56 53 53 58 54 55
Turret 3. 52 45 45 53 w6 ue
‘Turret -6 52 45 45 53 46 46
Turret ° 12 52 .45 u5 - 53 46 46
'~ Turret means - .52 ¥ s 45 " 53 46 - U6
o o oo B e ¥ o - _ :
Midas - .. 3 | .53 ., 46 - 46 .. 55 . 47 . 47
. Midas . 6 B3 ug 46" S5 w1 47
e Midas 12 0 853 w6 . u4s 559 47 47
» '»idasfmeansQ~VQ1  .83 4e: - ue ,755j w7 ;u7\"
746-1382 6 47 39 39 48 w1 4y o
T4G-1382 12 47 39 39 u8 43 41
« 74G-1382 means Y47 39 39 48 41 41
. 73G- 438 3 50  un 43 50 45 us
~736-438 6 . 50 <44 43 50 45 15
7.3G- 438 12 50 . u4 43 - 50 45 45
736G~ 438 means 50 44 83 50 45 45
‘Date means+ - 51.6c 45.4b . 45.2a  52.8c _46.6a U46.8b |

+ seeding date compatisons‘within location;‘folloved by the
same letter are not significantly different at LSD 5% level.

e

<
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Table 44, Effect of'seeding rates on days to first flower at

station years

~ : !

83

Locations . . . Rate of Seedingx*

’ 3 kg/hg\xx_ 6 kg/ha 12 kg/ha .
1976 - |
Edmonton © 51.8a ~ 52.0a © 51,6a
Ellerslie 53.4a - 53.2a . 53.0a

1977

Edmonton 47.4a ¢ 47.8a ' 47.4a

Ellerslie - 48,7a - -u8.7a .. b8.7a

* seeding rate comparisons. wlthin logatlon, followed by the

same lettcr are notesignificantly different a+ LsD 5% level,

.’/‘
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- regard to 1st flower at both 1ccationsvand‘in both.years
(Table u2‘and 43) . Difﬁerepcesvfor days Yo first flower

" between thé earliest line and, the latest cultivar vere 10
days to 2 weeks. The earllest margglng 11ne, T4G-1382, was.

significantly earller rloverlng than the other genotypes'
| ,

while the latest maturlng cultivar, Oro, was significantly

later flowering than the other genotypes (Table 3. Allen et

‘al (1971) reported that-cneQCan‘breed to‘shorten the leaf
- crowth period ofvrapesded plants.'Thurling (1974) reported
similiar facts for growth of both spec1es of rapeseed. |
Thurllng alsolfound that earller flouerlng cultivars of Bf
,ggggguln western Australia were~advantageous because of

rapfdly decreasing soil moisture'in.the spriug; Also, .

s}gnificant\increases in seed yield could result from an

increased rate of pre-anthesis growth.

TN
.

e — EmAE e ——
=)
v

”5Delayed seediug ra2sulted in a'significant'decrease in

, daYs to last flower”berween all three'seeding'dates at both.

locatlons in both years (Table u5 and- B6). The decrease

s between the 1st and 3rd seedlng date of approx1mate1y 8 days

©

P23
.. - L . , ,1‘
’ compensate for the seedlng delay of 28 days. '

4

1n 1976 and approx1mately n/days in 1977 is not enough to

Increased seeding rate resulted in a 51gn1f1cant
decrease 1n days to 1ast flower in 1976 but there wasuno '

sxgnlflcant effect 1n 1977 (Table u7)

4

LAY e
e
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. Table 45. Effects of seedlng date, seedlng rate and genotype
1§n days to last flower 1976 '

v ) .
. Edmonton - Ellerslie
o Rate . Date of seeding ‘Date of seeding
Genotype \kg/ha1' st 2nd . 3rd - 1st . 2nd 3rd .
"~ oro 3 82 ¢ 78 T4 86 80 75
.0ro’ 6 82 78 713 85 . 79 74 .
Oro . 12 , 81 77 - 72. - 85 79 . 73
Oro means 82 78 - 73 85 79 74
 Turret '3 78 72 69 80 T4 70
. * Turret 6 T4 71 68 . .79 .+ 713 €9
Turret 12 74 70 66 78 - 72 €8 .
Turret means - 74 =71 68, - 79 73 . 69
Midas 37« 79 76 T ° 83 77+ 73
Midas - 6 78 715 70 . 82 77 71 .
Midas 12 78 74 68 . 81 76 70
‘Midas means . - 78 ‘75 70 . - 82 7 71
74G6-1382 3 71 6u 62 72 . 67 64
- 74G-1382 6 70 6 60. C 72 66 . 63
746-1382 12 70 63 59 71 65 62
74G-1382 means 70 B4 60 .72 0 66 - 63
736- 438 3 74 - 68 66 77 . 71 69
73G- 438 6 .~ 74 67 65 76 70 . 68
736- 438 12 T4 67 6l 75 .. .69 . 68
73G- 438 means - 7 67 65 76 . 70 68
Date meanst ' 7S, 6c 70.9b  67.0a 78.7c, 73.0b 69.7a

. + seedlng date comparlsons w1th1n locatlon, followed by the
" same letter are-not 51gn1f1cantly leferent at LSD 5% level.‘

\ . . f"
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Table U6, Effécts of Seeding_date; seeding rate‘and genotype o
on days .to last flawer 1977 _ - r _ L
NG | o L A
) Fdmonton ' ‘Fllerslie
.- Rate  Date of seeding = : Date.of-seeding -
Genotype . kg/ha 1st 2nd 3rd - st ¢ 2nd  3rd
oro 3 78 76 71 86-. 718 72 °
0ré - - 6 78 76 71 8€ 78 72
oro .12 78 76 71 86 18 712
Oro means .. 18 % . 71 86 78 72
Turret’ 3 73 70 67 7w 69 - 68
‘Tarreét. . 6 . .73 70 67 - Tu 69 68
Turret .~ 12. ©~- 73 .70 67 Ty 69 68
Turret means T 73 . 70 . 67 74 - 69 68
: : e : N U S
Midas S DR/ ISR B 68 75 71 . 69
‘Midas - 6 74 71 68 - . 75 71 69
Midas 12 78 - 711 68 . 75 71 €9
~.Midas means = 74 71 68 . 7% 71 69
. 746-1382 3 63 61 63 63 - 63 &4
- T4G-1382 -6 63 61 .- 63 €3 63 64 ,
. 74G6-1382 . 12 63 61 . 63 63 63 64
74G-1382 means - 63 61 63 63 63 64
73G- 438 3. 70 66 66 70 67 66 .
73G6- 438~ - 6. - 70 66 66. 70 67 66
.736- 438 - 2. 70 66 66 70 67 66
73G- 438 means. . 70 66 66 70 - 67 66
Date means+ - . 71.6c 68.8b 67.0a. 73.6c 69.6b 67.8a

-+_seeding date comparischs'yithin location, followed by the
same letter are not significantly different at LSD 5% level.

L



Table #7. Effect of seeding rates on days t0'1ast flower at U4
station years BT : .

 Locations - . BRate of-Seeding* -
3 kg/ha 6 kg/ha 12 kg/ha
1976 i o
‘ . L o o o ,
Edmonton 72.0¢c C71.2b ) 70.4a
Ellerslie 74, 2c - 73.6b. . } 72.6a .
1977 | o
:Edmohton - 69i1a oo 69.1a | 69.1a
.Ellerslie ©T70.3@a* . .- 10.3a 70.3a \

* seeding'rate compdrisons within location, followed by.ihe,-
same letter are not significantly different at LSD 5% level.

-
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Haturlty dlfferences betueen genotypes were. eV1dent at

3
i i

‘;last flower at both locatlons in both years (Tables 4s and
hue). The maturlty ranklng of the dlfferent genotypes 1s uell
establlshed at: thls tlme 1n the morphologlcal development of
fBL g_pus accordlng to the above results. Relatlve

dlfferencesfamong genotypes across 10cat1ons and years were
EE TR S T

fairly consistent Actual dlfferences between genotypes were
larger in, 197V than 1976. The 11ne 7uG 1382 was’

_ 51gn1f1cantly\ear11er vhlle oro was 31gn1f1cantly 1ater 1n

reaching last |flower than the other genotypes (Table 3).
Q

Delayed seedlng resulted in a 51gn1f1cant decrease in
days to maturlty of -first pod among all three seedlng‘aéges

in 1976 at both locatlons and Ellerslie in 1977 (Table 4g

‘hfand 49) . There uas no 51gn1f1cant dlfference hetween the 1st

A\

'7and 3rd seedlng date at Edmonton 1n 1977. The 2nd seedrng,
date had a 51gn1r1cantly greaternnumber of'dayS‘tO'maturity

‘rw.of flrst pod than both the 1st and 3rd seedlng date (Table

. QQ).

' Increased seeding rate resulted in ‘a significanty

L*deorease in days to maturity of 1st pod between:all'three =
:seedlng rates at both locatlons in 1976 (Table 50). g‘ ‘

: Increased seeding: rate from 3 to 12 kg/ha resulted in ."‘*’ﬂfofz
.51gn1f1cant decreased time to maturlty of st pod at both _ .;;;/

Alocatlons 1n 1977
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Table u8.-Effects of-Seeding date, seeding rate and genotype
on days to maturity of first pod 1976 ?

1 ~ _Edmonton . Ellerslie
., Y Pate”’ Date of seeding Date of seedlng
Genotype  kg/ha 1st -2nd 3rd | 1st 2na 3rd
-0ro -~ 3. 118 108 0 102 118 112 105
oro - | 6 113107 102 116 110 104
oro . . 12 . 110 107 100 114 108 103
Oro means 112 107 , 101 116 110 104
Turret ° 37 109 - 103 100 T13 . 108 . 101
‘Turret - 6 ° 108 101 100 112 106 100
Turret 12 107 101 99 - 111 - 1084 100
Turret means 108 1702 100 112 . 106 100
Midas . 3° 110 102 . 100. . 115 106 - 101
- Midak 6109 -100 - 99 114 104 . 100
Midas® . 12 107 99 97 113 103 99,
Midas means - " 109 100, - 99 11 104 100
78G6-1382 3 100 98 - 96 107 102 98
- 74G-1382 6 100 96 | 95 105 95, 97
74G6-1382 - .12 . 99 . 94, 92 104 93 ' - 96
74G-1382 means 100 96 - - 94 105 97 37
736- 438 2 103 100 98 - 109 . 102 99
73G- 438 6 101 99 97 107 99 “a8
736~ 438 12. 101 98 97 106 95 97
73G- 438 means 102 99" 97 . 107 ' N\ 99 98
Date mean54' ;_ ~ 106c  10Tb . 98a.  110c .103b  100a.

o+ seedlng ‘date comparlsons Hlthln location, Followed by the
. same letter are not 51gn1flcantly dlfferent at LSD 5% 1evel. i



. Table 49. Effects of-seeding date, seeding rate and genotype
.. on days to maturity of first pod 1977

o " Edmonton o , " Ellerslie ;
. - .. .. Rate Date of.seeding Date of seeding ..
Genotype: . kg/ha 1st 2nd 3rd 1st _2nd 3rd-
oro o 3 113 116 120 124 118« 122
oro 6 112 116 120 . 123 117 . 122
oro 12 7 112 ., 118 120 » 123 116 121
Oro ‘means 112 116 120 123 117 122
Turret 3 110 . 111107 . 116 y 113 109
“Turret 6 109 111 107 115 112 109
Turret  12-. 109 110 " 107 115 112 109
Turret means = 109 1 107 118 M2 109
Midas 3 107 - 110 106 113 113 107
Midas . 6 107 109 106 . 112 113, 107 .
midas 12 107 109 106 112 112 107
Midas means 107 109 106 112 < 113 107
14 G-1382 3 100 103 99~ 1093 105 101
74G-1382 6 1100 102 - 99 102 105 101
74G-1382 12 100 . 102 99 102 104 . 101
74G-1382 means =~ 100 - 102 99 102 105 101
736- 438 3 104 106 102 107 109 104
736-'438 6 104 105 102 106 . 109 104
73G- 438 12 104 105 . 102 . 106 .108 104
736- 438 means 104 105 102 106 109 104 -
Date means+ ~ 107a - 109b  107a  112c  111b  109a

+ seeding date éqmpa:isoné”viphin location, followed by the
# same letter are ‘not significantly different&aﬁ LSD 5% level.

B oo ' o
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‘Table 50. Effect of seédingﬁrates on days to maturity of first

pod at 4 station years

o .

Locations ' ' : Rate o . AP
. 3 kg/ha S 6 kg/ha 12 kg/ha

1976 . .. . } o L

Edmonton 103¢ . . . 102k 101a.

Ellerslie 106c T ~105b - 103a

1977

Edmonton ° 108b S 107a 107a;,

Ellerslie 111b ‘ 111b 110a

Z

L% seeding rate gohpariégns'ﬂithinjlécatiOn, followed by the
. same letter are;nct significantIy aigférent,at LSD 5% level,

./ ' . . L N
A -
j/» . o A

)
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3The genotype ranklngs for maturrty of 1st pod means aas
v51m11ar wlthln dates at b&th«locatlons in both years (Tables
48 and 49). The range from earliest to latest genotype

‘ wlthln dates was shortest {7 days) for the last date in 1976
'and the longest (20 days) for the 1ast date in 1977. ThlS»
1ndlcates t he dlfference that can be present between
'dlfferent years. The 11ne T4G~- 1382 was 51gn1f1cantly earller
for maturlty of 1st pod than the three cultlvars (Table 3)5
"0ro - was 31gn1f1cantly later for maturity of 1st pod than the

&

‘other genotypes.d

:M-_t..rygx of last pod (code 5.5)

_dDelayed‘seeding from the_first +to the‘Second date‘of
seedlng at: both locatlons 1n 1976 resulted in a 51gn1f1cant
_decrease in the number of days to matur1+y of last. pod |
t(Table,51).’Delayed seeding from the second to the thlrd»
:date<at both locations'resulted‘in.a signiflcant increasedd
iperlod to. maturlty of last pod in 1976. In 1977 at Edmonton,
‘days to- maturlty of last pod 1ncreased 31gn1f1cantly and

~then decreased 51gn1f1cantly between first and second and.

second and thlrd plantlng date respectlvely while Ellerslle,

‘.1977 had a 51gn1f1cant decrease in days to maturlty of . last

- pod wlth delayed seedlng between the 1st and 2nd seedlng
date with no change between ‘the 2nd and 3rd seedlng dates ,_‘

(Table 52).‘

-
nlnll"inCreases-inmseeding,rate»resulted in significant

I
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Table 51. Effects of seedlng date, seedlng rate and genotype
on days to maturity of.'last pod- 1976 :

o
y ’Edmonton,".v © Ellerslie
S Rate - Date of sgeding , Date of seeding
‘Genotype’ kg/ha 1st ﬂ2nd . 3rd 1st 2nd”‘ 3rd
oro ) 3 117 114 119 % 123 115 120
Oro 6 115 112 117 122 115 117
ore . M2 01150 111 11 120 114 - T115
- 0ro means 116 112 17 122 7;115‘,. 117,
. Turret .+ 3 1150 111 1165 1200 113 116
" Turret P60 113 110 1130 119 112 114,
Turret. - - W20 1120 110 111 B0 e AR & RO E § S
‘Turret meanska/_\\\lj3”; 170 113 119 1120 11b
Midas 3 114 - 110 114 o121 112 . 116
 Midas 6 113 _ 110 . 112 A200 111 112
Midas 12 L 112 109 . 110 = 119 . 110 110
.Mldas means e 113 110 - 112 120 ‘111 K 113
746-1382 3 109 104 1050 11n w_”109"f 109
746-1382 - 6 108 103 10200 113 105071080 Y L
~746-1382 . 12 107 10275 100+ 111, 0103 . 106,
746-1382 means - 108 . 103 102 ° .113 106, . 108 ..
736- 438 .37 110 106 - 110 11710 111 e
736438 6 109 ° 105 % 107..  i16- 108 ngQT,g ;
73G- 438 . 12 108 04 104 ., 115° 106 108"
736- 438 means . - 109 105 107 u146;:’,108 v 110
.Dateameéﬁé¥.'LQ e 112c-"*1osa . 110b . 118c 110a, 112£f7

+ seeding date comparlsons ‘within locatlon, folloved by thes . .-

- same letter are not 51gn1f1cantly dlfferent a+ LSD 5% level.-'
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Table 52. Effects of sSeseding” date, seedlng rhte a“d genotype
on days to maturity of last pod 977" °

~"$f R AR Edmonton o e '-E
v Rate Date,of seedlng

@Genotype kg/ha ,-1st _2nd “_3rd ."_ﬁ

~ Oro . ."*3f17’j12u_ 126 .. 133 136, 129 " 125
0ro - . 6 1237 126 . 33 7133 . 129 . 125
“ora ', . ov 120 0123 % 125 0133, 4133 0128 125
oro means . 123 1260 133 . - 138 129 125

CT2 S 118 71220 0 1187 - 128 0 120 120
Tarret . 6. - 117 4 122 - 118 - 128 - 120 121
. Turret 12, 1170 1249 . 11€ 4270 0 119 121

. Turret means " 11701220 118 7 128 - 1200 T 121

Midas o3 117 1200 117 0 127 119 119
Midas - 6 . Y16 - 119 17 126 119 119 L ¢
Midas S 120 116 . L1190 117 - 126 .- 118 119 :
Midas means - -’ ~-‘1163 119 117 - 126, 1190 119

Tue-1382 - -3 109.  -1i37 110 T 110 11%.

. 74G-1382.. . 6 <109 112170 7 1100 ¢ 110 111
746=1382° 12 109 112 110 . 118 110 (111 .

= 746-1382 meaps ... 109 112 0 31300 1100 - 110 L0111

736- 438 . -3 0 L1130 116 0 112 - 116 11 T

©73G6- 438 6 113 116 . 112113 314 114

. - 73G- 438 1200113 115 0 192 o113 11 1w
-736~ 438 means =~ :. 113 116 01120 1130 11y 114 ¢

oy

‘Date means+ . 116a’ 119¢c  118b. 122b l!118a S 118a

+ seedlng date comparlsons within’ locatlon, followed by the
same letter are not 51gnaf1cantly dlfferent at LSD 5% 1evel.?

3
N
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Table 53. Effect of seeding rates on.dayS‘td méturity.of last
‘pod at 4 station years S : o

‘Rate of Séedinq*

Location’ : - ' .
: 3 kg/ha __ 6 kg/ha, . 12.kg/haf

1976 - ‘
Edmonton  , 112¢ _- 110b 108a

. Ellerslie . 115¢ - o 113b T "112a-
1877

' Edmonton 118a | 11ea © 118a
Ellerslie - 120b c 120b 11%a

- * seeding Iate.comparisons.withinjlocation, followed byithe”
same letter are not siqnificaptly‘different at LSD 5% level, -



96

decreases in days to maturity of last poﬁvat both'locationSZ
in. 1976 (Table 53)f Saeding rate resulted in no change in
maturity of last pod at Edmonton 1977 while.Bllerslie plots
‘1ndlcated the 12 kg/ha seeding: rate to be 51gn1f1cant1y

[
lower than the other two seeding rates in 1977

leferences 1n days to maturlty of last pod were qu1te
notlceable between the earliest line ana the latest cultlvar :
intall trlals (mables 51 and 52). Overall averages placed
the early maturing li'nes, 74G6-1382 and 73G- 438, |
51gn1f1cantly earlier than the three cultlvars (Table 3)e
The cultlvar Oro was 51gneflcantly later than the othe&\'
genotypes. The ‘line 7uG-1382 was 13 days earller than” Oro on"

the average.

‘Time to flrst flower appeared to be a good 1nd1catlon{
of the tlm* to maturlty of the dlfferent genotypes. The
ranking of the genotypes for 1st flower and for’maturity is
_closely related (Tables 42, 42, 51 ana 52) . Thus the

practlce of selecting for early maturlng B, ngpgs by

selectlng for 1st flower is a valuable technique. -

the early lines we ¢ as hlgh seed yleldlng as rurret
and-ﬁldas, and the late 5t cultlvar, Oro, was 51gn1flcantly
lower® seed yleldlng than the other genotypes. The genotypes
plcked might have affected the results, espec1ally for
variables 1nvolv1ng seed yleld flowerlng and maturity. The
two llnes Here_part-of the plant breeding‘program which'had
used recurrentvselection for aznumber'of years with emphasis

t



on early flouering‘andfiigh seed yield.

¥

“The 2?turity of last pod was important in thatﬂseed
<ductlon time was deflned as the perlod between flrst
flower»of the main raceme and. maturlty of last pod of the
main raceme. A problem with this measurement was that the
materlal was harvested before the maturlty of last pod and
the respiration rate of standing plants may be dlfferent
from cut andrbagged plants. The commonly used perlod between -
first flower of nain raceme and maturity of first pod of the
main racenme (seed ‘formation period) 'vas measured but because
the plants were still flowerlng at thls time and
fapproximately 25% of seed yield had.not formed, the‘period
ending with naturity of'last pod was,alsolmeasured; The
~ period between first flower and outting time-washnot»usedJ
for two reasons: one, there was no exact stage to 1dent1fy
and two, materlal was cut when labor and time allowed and
all material ‘may not have been at exactly’the same stage.
Date of swathing had no effect on yield or oil content of B.
ogigggtris'or B, nagus in southern Alberta after seed
moisture content dropped below 25% (Plttman, 197&). In a
five year study at Melfort, svathlng rape ‘when the seed -
contained. more than 45% m01sture resulted in yleld
reductlons of 400 kg/ha and about 1% lower oil and proteln
,.content (Downey et al, 1974) . Rape~shou1d be suathed when
h the seeds contaln about 35% moisture. At this stage the crdp
will usually be green brown in color, and the seeds will be
" firm when pressed hetﬁeenthe fingers, and about 25% of'them

a



k willihavéfstatied to turn color.‘In a dates of sdathing
experlment at Swlft Current, ylelds of rape fa:led to

increase after seed momsture content dropped below 28%. ?:;
'Swathlng rape .over QS% m01sture resulted'ln»yleld reductiods

of 300 to 400 1lbs per acre while late. swathlng'fless than};fnji
20% seed m01sture) results in a fluffy swath easily moved by o
‘awlnd band 1ncreased shatterlng losses. Thus there is a

.certaln amount of leeway Hlthln whlch the plant materlal ray

be cut.'ln thls study the plot materlal .was: harvested 1t to 6 -

days after maturlty of 1st pod was recorded.

Maturlty determlnatlons.may 1ﬁfluence the seleetlonlof
'experlmental lines both dlrectly, as in the selectlon for
earliness; and indiregtly, S lnlthe selectlon of hlgh seed. -
~ yield and a specifie quality.

»“5

-

Delayedlseeding'resulted'in sighificant but non-
consistent dlfferences in the flowerlng perlod from trial to

trlal (Tables 54 and 55) .

Increased seeding rate caused a significant decrease ¥n
,‘ i !.-,L . /

length of flowering pe;iod in 1976.but‘np differences“in/“

1977 (Table 56).

N

An increase in the length of the flowering period did .
not increase the seed yield. The cultivar Oro had’

significantly less seed yield but:did not show any
. ‘._ - \/ . Lo s
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'Téblen5u,.Effects of seéding date, Seeding rate and genotype
on flowering period (days) 1976 oL : ,
." ! N . * i | .
- Edmonton ' Ellerslie
L S Rate Date of seeding - Date of seeding
Genotype : kg/ha 1st " 2nd ' 3rd st - 2nd 3rd
oro | 3 21 20 22 1 21 29
- ero 6. 21 20 21 20 20 22
“0ro - 42 . .29 19 20 20 21 21
Oro means 21 '20‘ 21 20 21 . 22
Turret 3 18 20 20 20 21 20,
Turret 5 A7 19 19 21 20 19
Turret 12 17 18 18 19 20 18
Turret means » 17 19 19 20 20 19
- Midas’ 3. 200 23 20 23 . 23 - 33
Midas 6 200 22 20 23 23 21
Midas 12 20 21 19 22 . 23 20
Midas means C 20 22 20 23 © 23 21
Jec-1382 323 45 qg 21 18 19
Me-1382 6 22 16 17 21 17 18
746<1382 12 - 22 15 167 20 16 17
746-1382 means 22 - 16 72 17 18
) . : . - N -‘\\;\\' . B la. o~
736-.438 . 3 % 21 17 - g 22 20 20
73G--438 6 22 16 18 21" 19~ 20
73G- 438 12 22 17 17 20 18 . 19
73G~ 438 means. S22 . 17 18 21 19 20
~ Date means+ 20.3c '8.6a  18.9b  20.8b .20.0a 19.,9a

'+ seeding date comparisons with%n location, followed by the

same letter are not significant

y different at LSD 5% level.
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Table 55. Effects of seeding date, seﬁdiﬂg rate and’genotype
on flowering period (days) 1977 , o , C

Edmonton. " - Fllerslie
: Raten  Date of seeding Date of seeding
. Genotype kg/ha . 1st ~2nd = 3rd 1st 2nd 2rd’
oro 3 22 23 18 28 247 17
oro 6 22 23 18 28 24 17
oro 12 22 23 - 18 28 -20 17
Oro means 22 23 18 28 24 17
Turret 3 21 25 22 217 23 22
Turret 6 21 . .25 222 . 21 23 22
“Tutret 127 = 21 25 22 - 24 23 22
Turret means o 21 25 . 22 21 23 22
Midas, 3 21 25 22 26 . .24 22
Midas = 6. 21 25 22 20 28 - 22
Midas 12 21 25 22 20 24 22
Midas means o210 25 22 20. 20 22
74G-1382 3 16 22 24 1522 23
74G-1382 6. .16 22 24 > 15 22 2%
74G~- 1382 12 116 S22 20, 15 ° 22 . 23 -
74G-1382 means 16 22 24 15 22 23
73G6- 438 3 20 22 . 23 20 22 ¢ 21
73G- 438 6 . 20 22 23 20 22 21
73G- 438 12 20 22 .23 20 22 21
73G- 438 means., . 20 22 23 200 - 22 - 21
‘Date means+ ©20.0a 23.4c 21.8b  20.8a 23.0c 21.0b

+ seeding date comparisons wi;hih'location, followed by the
same letter are not signifigahtly different at LSD 5% level.

-



'Téble 56. Effect of seeding
station years (days)
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Locations o Rate of Seeding* .
3 kg/ha 6 kg/ha *2 kg/ha

1976 - N '

Fdmonton . 19.7b 19.3ab 18.7a"

Ellerslie ‘ " 20.9c 20.3b 19, 6a

1977 ‘ _

Edmonton 21.7a 21.7a 21.7a.
21.6a " . 21.6a

Ellerslie\ 21.6a

* seeding rate Cbmparisons within location, foildwed by the
same letter are not significantly different at LSD 5% level.
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51gn1f1cant dlfference from the other genotypes in length of

/

the flowering period (Table 3). Genotype dlfferences were

present for flowerlng periods but they were not con51stent
(Tables 54 and 55). Overall averages showed the earliest
maturlng llne to have a 51gn1f1cant1y shorter flowerlng

perlod than the cultlvar Midas (Table 3).
.

Seed formation period (code 4,10 to 5.4)

/

Delayed seedlng résulted in significant but.non-‘__
con51stent differences in the seed formatlon perlod fron
trial to trial (Tables 57 and 58) Tn 1976, the 1st seedlng
date had the longest seed formation time at both locatlons
while in 197% the second date‘had the longest seed formation

time at both locatlons. This indicates that yea®? to year

\%ffects were not as con51stent as locatlon to locatlon

effects. One could conclude that wlthln the .central Alberta :

‘ reglon year to year evaluatlons at one locatlon 1s better'

¢

\than.statlon to statlon evaluations.

A1l increases in the seeding rate reduced significantly -

the length of the seed formation period (Tdble 59).

Genotype neans w1th1n dates were all different 1n 1977

at both locatlons, whlle 1976 data 1nd1cate the cultlvars to-

be more uniform in their seed’ formatlon-perlod,and some~not
different from others (Tables 57 and158)..oyerall averages

~indicated no significant dif

rences among genotypes for

seed formatlon perlod (Ta le 3)



103

N

Table 57. Effects of seeding date, seeding rate and

genotype - -
on seed formation period -(days) 1976
_ Edmonton Ellerslie

A - Rate Date of seeding Date of seeding
Genotype  kgs/ha 1Ist 2nd Ard 1st 2nd 3rd
oro 3 53 50 50 53 53 52
Ooro 6 52 . 49 .50 : 51 51 52.
0ro : 12J‘ 49 - 49 48 ua 50 51
C.0 means 51 49 . U9 51 51 32
Turret 3 52 51 51 Sy 55 51
Turret ‘ 6 51 49 51 54 53 50
Turret 12 50 49 51 53 52 50
Turret means 51 . 50 51 - 53 53 50
Midas 3 52 49 49 55 . 52 51
‘Midas 3 6 51 47 49 55 50 50
¥idas 12 49 46 ug 54 50 49
Midas means 50 .7 49 - »55 .5 50
74G-1382 3 52 . 50 53 S6 53 53
JuG-1382 . 6 52 48 52 54 - 46 52
TJu4G6-1382 12 51 . u6 50 54 LY 51

. 74G-1382 means: 52 - us 52. 55 48 .- 52

. 73G- 438 3 50 49 51 sy © 51 . 51"

©73G- 438 6 49 - 48 50 52 " 48 | ug.
73G- uU38 12 49 .ug 50 51 o . us8
736G~ 438 means . . .-80- - 48~ 50 52 48 49
Date méans+ : 50. 8c 48,5a 50.1b 53.1c 50.%a 50.7b

+ seeding date cbmparisons within location, foilowed by the
same letter are not significantly differentsat LSD 5% level.
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' Table 58. Effects
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of seedipng date, seeding rate and genotype

on seed formation perlod (days) 1977
Edmonton . Ellerslie
, Rate Date of seeding Date of se€ding
Genotype _kg/ha “1st 2nd. - 3rd 1s§ gpd 3rd
oro 3 57 63 67 66! 64 67
oro -6 56 63 67 65 63 67
oro 12 56 62 67 65 62 66
Oro means ’ 56 63 67 €5 \ 63 67
Turret 3 58 66 62 63 |\ 67 .63
Taurret 6. - 57 66 62 62 56 63
Turret 12 57 65 62 62 6€ 63
Turret means, 57 66 62 €2 6€ 63
Kidas 3 54 64 60 58 66 60
Midas . 6 54 63 60 57 .. 66 60
Midas - 12 54 63 60 57 65 60
Midas means 54 63 €0 57 66 60
746-1382 . 3 53 64 - I60 &5 64 60
T4G6-1382 6 53 €3 60 54 64 50
74G6-1382 - 12 53 63 . 60 su N 63 60
746-1382 means 53 63 60 s4 T el 60
73G- 438 3. 54 62 59 57 6l 59
73G- 438 - 6 54 61 59 56 . 6U 59
736~ 438 12 54 61 59 56 63 '59
73G- u38 means - 54 61 <9 56 6 59
‘Date means 54.9a €3.3¢ 61.6b 59.7a 6H.4c 61

.7h

¥+ seeding date comparlson
same letter are not signi

s within location,

followed by the

f1can+ly dlfferent at LSD 5% level.



105

Table 59, Effect of seeding‘rateé on seed formation period at
4 station years (days) : : - '

Locations '~ Rate of Seeding* e
3 kg/ha _ " 6 kg/ha _ 12 kg/ha
1976
Edmonton ~  50.8c - © 49.9p 48. 8a
Ellerslie '52.9c ' - 5%,1b o : 49.9a
1977 | .
Edmonton s 60.2¢ .M s9.9p . 59.7a
Ellerslie 62, 2cC » h " 61.7b . 6%t.4a;

* seeding rate tomparisons within locatiOn, fglloﬁed by‘the
same letter are not significantly different at LSD 5% level.



and 2nd sdeding dates

2nd and 3%d seeding

dates at both locatlons in 1976.(Tab e.69). In 1977,
treatments at both 1oca+1ons 1nd1cated a si§nificanp
increase in the seed productlon perlod wheneseeding was
delayed from the 1st to rhe 2nd :5eding date andéfhen a
51gn1flcant but small decrease between the 2nd and 3rd
seedlng dates (Table 61).

‘ Increased seedlng rate resulted in a 51gn1f1cant but

v'small d Crease 1n seed formatlon perlod at both 1ocat10ns in

both year ylth_a-greater decrease belng present in 1976

€

(Table 62).

Overall averages showed no 51gn1f1cant dlfferences

'between genotypes for the seed productlon perlod (Table 3)e
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Tablegéo. Effects of seeding°date, seeding rate\and genotype
on seed production period (days) 1976 - - .

©/ . Zdmonton | Ellérslie
. _Rate - Date of seeding Date of seeding .~
Genotype \ kgs/ha 1st 2nd 3Td. st "2nd  3rd ©
oro . - % 3 56 56 67 - 58 56 g7
oro N6 7 54 - 54 65 | .57  56-° 65
Ooro - a2 54 - 53 - 62 | 55 56 63
Oro means v - 55 514 65 \ 57 v 56 65
Turret | 3 58 59 Y67 61 60 66
Turret 6 56 58 6l 61 . 59 .gg,
Turret .12 55 - - 58 - €3 59 59 1
Turret means -~ = = 56~ - 58 65 60 - 59 64
Midas 3 56 57 63 - - &1 58 66"
‘Midas 6 55 57 62 61 . -57 . 62
Midas 12 54 56 61 60 57 . 60
Widas means =~ . 55 ' 57 62 61 - 57 63
746-1382 . 3 61 56 62 63 60 ° 64
 74G6-1382 16 60 55 59 . 62 ' 56 , 63
N746-1382 . 12 4w - 59 54 58 60 54 . 61
74G~1382 means . 60 . 55 60 62 57 63
736- 438 3 .57 55 63 62 59 - ‘g3
73G- 438 . § 57 .54 - 60 61 . 57 61
73G- 438 12 56 54 57 - 60 - 55 59
73G- 438 means 87 54 60 61 57 61
Daté means+ - 56.5b  55.7a 62.2c ) 60.0b. 57.3a 63.0c

+ seéding date comparisons within location;_follORed‘by the !
same letter are not significantly different at LSD 5% level.

3

[

W,



Table. 61. Effects of seedlng da‘e, seedlng rate an&’genotype
on seed productlon perlod (days) . 1977

_ -
, Edmonton '°f' - Ellerslie L
_Rate ' “Date of seeding kK - 'Date of seeding = .
Genotype - kg/ha  1st - 2nd | 3rd 1st_’ 2nd  3rd- L,
oro 3 68 .73 80 . 78  75. 710
-0ro -6 67 ... 73 . 80 = - 75 . 75 70
- 0ro o - 12 67T 72 80 =715 .74 70
Oro means = 67 73 ...807 ¢ 76 75 .70 5
. Tarret: . 3 66 171 73 750 74 .75
Turret ., 6 €65, 77 73 . 75 T4 75
‘Turret - . 12 .65 76 72 74 130 75
Turret. means R 65 77. . 73 75 _ 7&_-*) 75
Midas 3 64 74 71 72 72, 72
Midas S 63 73 71 71 . 72 .72
®idas = 12 63 73 7171 71 72
Midas means . = 63 . 73 Yo7 a2 720
74G-1382 3 62 T4 71 63 69 - 70~
74G6-1382 . - .6 62 - T3 71 62 69 70
} T4G-1382 12 62 73 71 62 . - 69 .70
.. 74G6-1382 means %2 73 71 62 . 69 70
73G-. 438 3 - 63 72 €9 64 69 69 )
73G- 438 6 63 - 72.. - 69 .63 69 69
73G- 438 12 63 71 . - 69 63" 69 69
73G- 438 means 63 - 72 £9. . €3 /.‘63 . 69
'Date means+ | 64.2a TR5c 72.8b '69.54 71.6c 71.20
+ seeding date c0mparlsons wlthln locatlon, followed by the -
same letter are not 51gn1f1cantly different at 1SD 5% level.
: N . .
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70.9b

Effect of seeding rates on seed ptoduction.peqiod at
4 statign years (days) o
,/
Locations = Bate of Seeding* ‘e
- .3 kg/ha 6 X§/ha . 12 kg/ha _
: —— ‘ .
1976 | |
Edmonton 59.5¢ 58.0b 56. 82
~ Ellerslie 61.5c 60.1Db 58. 6a
1977
Fdmonton 70. Uc 70.2b 70.0a
~ Ellerslie 70.8ab - 70.7

* seeding rate cpmpérisons within location, followed by the

same letter a

2

re not significantly different at LSD 5% level,
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Part B Correlations

Correlatioés among 19 variables across all
replications,itreatmenfs, dates, locations and years (n =
720) were calculated (Table 63 and ﬁ%pendix 1). Correlations.
among 19 varlables across all repllcatlons, rates dates,
locatlons, and years ulth genotypes separate (n= 1uu) were

~also_calculated (Tables 64, 65, 66, Ta 68.and Appendlx 2,

~Seed yieldvan& plant density were evaluated in relation
to (A) yleld components, (B) seed quality and (C) orowth
"haracters. The reason For 1nclud1ng plant den51ty*was that

it is a direct indication of the seeding rate which

' producers or researchers can control.
. , : . X7

Seed yield, plant density and yield components

\

Correlatlons across all genotypes {n = 720)‘indicated a
51gn1f1cant p051t1ve correlatlon betveen seed yleld and
total yleld or harvest 1ndex ‘and a’ sithflcant negatlve
3corre1at10n between seed ‘yield and vegetatlve yleld (Table.
_63A). This agrees with prev1ous work which found seed yleld
per unit area to correlate p051t1ve1y wlth total yleld and .
the harvest index for both spec1es of rapeseed (Thurllng,
1974c) . A hlghly 51gn1f1cant positive correlatlon between
vegetatlve yleld and total yield and a hag%ﬁy 51gn1f1cant

negative'correlatlon betveen vegetatlve yleld or total yleld

.and harxest 1ndex was present. The vegetatlve yleld is a

“
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Table 63, Correlations among ]ieid components, seed quality and grovth'
characters across all genotypes for ®vdmonton .t Ellerslie 1976 & 1977

' n o= 720 (.113%+, ,096%)

A vield components 1 2 : u - 5 6 7 8 9 sC

i
\
\

1.‘séed yield

2., vegetative yiel? -1z : 3
3, total yield S «26  L%2 )
4, harvest index .75 m T =L N2
5. seed yield/plant - .27 -.25 -.u .78
6. 3000 seed wt .15 -,00 .13} .2°% .06
7. plant density . -.07 .17 4 -.20 -.76 .0
8. raceme/mZ ) 03 .18 .18 =02 -.,70 -.0u4 .83
9. race-e/plant .08 -.1€ -.12 LB .63 -.16 -.68 -.27

10. plant height -, 40 .31 .15 -.49 -.08 -.60 -.07 .00 .15

B seed yield and plant .
"density ¥S quality 1 2 3 4 S

1. seed yield

2. % seed o0il .23 .
3. % meal protein = .07 -.00
‘4. 1000 seed vt .35 .19 .82
5. plant density -.07 -.27 .10 .04

. € seed yield and plant density ‘ , :
vs growth characters 1 2 3 4. 5 6 7 8 - 9

1. seed yield : :
2. ist flowver ~. 08

3. last flover . -.05 .90 AR o co -

4. maturity of 1st pod. - =-.18 .52 .67 i : : )
5. maturity of dast pod - —.19 .38 .56 .91

. 6. flowering period ~.05 -.10 .38 . .41 _uB

7. seed formation period =-.16 .33 -.08 .63 .66 .58
8. seed production period -.16 -.U2 -.16 .48 .68 .50 .91 :
9. plant density - = =.07 202, .03 .13 .10 .02 .13 .09

s, s significant at the 1% and 5% level respectively ' ‘ -
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Table 64. Correlations among yield components, seed quality and grovwth
characters for Nro in Bdmonton € Ellerslie 197 & 1977
l n o= Wy (,252s%, _213s) .
A yield components S 2 3 u 5 6 7 8 9 16
1. seed yield = Y : 'i}
2. vegetative yield - 18" o
- 3. total yield - : .20 .92
4, harvest* index . .83 -.R7 .75
5. seed yield/plant w40 -.22 -,07 Luu '
6. 1000 seed wt - %22 431 .39 -.05 -.13°
7. plant density -.15 .15 .09 -.26 -.71 .25
"8. raceme/am? : -.01 .08 .0 -.,C9 ~-,%9 .19 .78
9. racewme/plant - e19 -.23 -.16- .31 .62 -.19 -.70 -.21, . -
.10.. plant height . -.32 .13 .01 -.29 .08'—.38 -.26 -.16 .27
"B seed yield and plant . : ‘
density vs quality -1 2 3 4 5
‘1. 'seed yield - -
2. % seed oil .06 :
3.'$,leal‘protein .25 .11 :
8. 1000 seed wt © .22 =.09 10
5. plant deuézty 7+s15 -.15 - .18 .25
€ seed yleld and plant density .
vs grovth characters 2 3 4 5 6 7 8 9
- ,-
1. seed yield -
2. 1st flover : «21
3. last flower i .48 ..80
4, maturity of 1st pod ' -e2] 419 .25
5. maturity of last pod -.18 -.23° ,03 .8t
6. flowering period e51 -.,02 .58 .16 .37 .
7. seed formation period =.37 -.36 -.20 .85 .90 .16
8. seed production period -.28 -.62 -.32 .57 .90 .30 .88
9., plant denwsity -e15. <,11 -,07 .23 .20 .13 .27 .2

. Siggificunt at the 1% and

S!_ievel respectively
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Table 65. Correlations among yield components, seed quality and grovth
Characters for Turret in Tdmonton & ®llerslie 1976 & 1977

t

b yield components 1

no= Thu (.252%%, ,213%)

2 2 u 5. & 7 8 T ¢

1. seed yield ., s
2. vegetative yield =.09

3. total yield .28 .92 :

4. harvest index e 12 =74 =, U8

5. seed yield/plant . .20 .00 .08 .15

6. 1000 seed wt : L4914 .32 .23 .30

7. plant density ~e01 -,01 -,01 -,02 -.79 -.20 .

8. raceme/a? S «16-.05 01 14 -.71 -,07 .86

9. racese/plant T .07 .00 .03 L,07 L.T1 .21 -.69 -.35
10. plant height C o=l 0

B seed fiéld and plant
density vs quality i 1

223 L,07 -.42 -.09 -.29 -.05 -.12"=.03

. eed yield -

' 4 seed oil . 22
" 3. % meal protein L 11
4. 1000 seed wt . .48
5. plant density -.01

'€ seed yiela and_plant‘densigy
¥s grovth characters o 1

=039 : )
.09 .82 : : /

-.30 -,01 -,20

)

1. seed yiela

2. 1st flower . .18
3. last flower - « 20
4. maturity of 1st pod «12
5. |maturity of last pod .09
6.)|flovering period .02

- 7./ seed formation period " -.,01
8./ seed production period -.03

97 plant density o -.01

.88
‘.10 .66 :

-.2% .11 81

-.67 -.25 .51 .62 .

-.83 -.27 .71 .79 ..88

-.75 -.06 .49 .81. .83 .91

1«19 018 .01 -.10 .17 -.13 -.19

s+, * significant at the 1% and

°

!

5% level fespeciively j
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Tabie 66. Correlations among yield components,
characters for “idas in

Zdmonton & Pllerslie 1976 & 1977

seed quality and growth

plant density

n = 144 (,253%=, 2139
A yield components . 1 2 2 u s! 6. 7 8 9 10
1. seed yield
2. vegetative yield -.00 o : .
3. total yield - .36 .93 -
"4, harvest index .69 -.71 -, 42
5. seed yield/plant ‘e 15 =, 36 ~,28 LU0
€. 1000 seed wt .38 .23 .35 .09 -.18 -
7. plant density .18 .27 .32 -,10 -.79 .23
‘8. racene/m2 ' «22 .'9 .26 -.0%" -_,73 .21 .84
9. raceme/plant -.06 -.2° -«30 .18 .52 -,23 -,60 .14 :
10. plant height -«36- .20 .06 -.39 -,04 -,38 -,08 .03 .19
B seed yield and plant :
density vs: quality R 2 3 4 - 5
1. seed yielad
‘2. % seed oil ~.05
3. % meal protein -.04 -.10 . ]
4.1000 seed wt .38 -.06 .19 :
5. plant densxty «18 -.15 .21 .23
C seed yield and plant dens;ty E
vs: grovth characters 2. -3 q 5 6 T 8 9
1. seed yield e
2. 1st flower . «22
3. last sflower 21 492
8. maturity of tst pod .18 .24 .10
S. maturity of last pod »07 =02 ,03 .79
6. flovering period -7V -.39 =-,01 .33 ,15
7. seed formation period =~.05 -.56 -.37 .67 .70 .58
8. seed production period -.10 -.70 -.60 ,80 .73 ,38 .88
" «18:=,09 -,08 .18 .12 .12 .22 .14

L& 2

» significant at the 1% and
: o :

5% level respectively

114
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Table 67. Correlations anoﬁg yield components, seed qualit} and grov:ﬁ

-

@

n= o164 (,252%%, L212%)

characters for 7uG-1382 in Bdmonton & Ellerslie 1976 & 1977 -

“plant density : ;<03

-. 04 -.07

"} yield components 1 202 u 5. €& .7 8 9 10
‘1. seed yield .

2. vegetative yield - .~.03 ’

3. total yield «35 .92 .

4. harvest index .68 -,74 - 40" .

5. seed yield/plant. e20 =.25 =.16 38 . -
6. 1000 seed wt C R .50 -.20 ,00- .48 .21

7. plant density ~ .03 .22 .23 -.17 -.,83 -.05

8. raceme/az ) -.04 .28 (2B -.21 -_.77 -.,17 .91 .
- 9. raceme/plant . -.03 -.05 =06 .03 ,74 -,09 -.74 -.46

10. plant height ~.31 .36 .21°-.48 .02 -.40 -.09 .04 .23
B seed yield and plant
density vs quality’ 1 2 3 4 s

1. seed yield g
2. % seed o0il . .09 :

3. % meal protein . .12 -.83

4. 1000seed wt . : .50 .06 .25

5. ‘plant density <03 -.28 +.01 -,05

' € seed 'yield and pldnt density k :

vs grovth characters. 1 2 3 L} S 6 -7 8- 9
1. seed yield | . :

2. 1st flowver «23 .

3. last flowver -.11. .65 .

4, maturity of 1st pod «21 -,03. . .37

5. maturity of last pod - .08 -.20 .30 .88 :

6+ flowering period - ~.81 -.58 - .25 .83 .57 :

7. seed forsation period '=.03 -.75 -.22 .68 .73 .M

8. seed production period -.11 -.81 -.27 .58 .73 .74 .95 .

9. -.03.-,01 -.02 .01 .03

* significant at the 1% and

5% level respectively

3
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seed quality and growth

characters for 73G-428 in vdmonton & 'llorslxe 1976 & 1977

n = 144 (.252%%, ,213%)
A yield components: 1 2 2. u 5 6 7 8 9 10
- ¥
1. seed yield
2. vegetative yield q07 o
3. total yield’ .41 .9
. 4, harvest index .64 -,70 -.42 :
5. seed yield/plant «19 -.3“ -.20 ,u4u
6. 1000 seed wt .10 .39 039 -.23 -.10
7. plant density =l L2000 Y2 -,32 -T2 W16 -
8. raceme/m? -.05 4 .11 -,20-,73 .09 .84
9. raceme/plant .09 -,33 .27 .35 .61 -,21 -.66 -.29
10. plant-height ~.28 .18 .03 -,30 -.00 -.46 -.12 -.17 -.02
B seed yield and plant
density vs quality R | 2 3 q 5
1. seed yield
2. % seed pil ) .08 .
3. %X meal protein ~«10 -.22
4. 1000 seed vt . .10 -.20 .55
5. plant density -4 -,80 ,25 .16
C seed yield and plant density » o .o : '
vs grovwth characters 2 .3 .8 5 6 7 8 <;
1. seed yield T >
2. Ist flower ‘.18 ) -,
3. last flover .10 .86 _ -
4. maturity of 1st pod ‘e03 -,05 .29 .
5. maturity of last pod -.12 -.20 .20 .86
6. flovering period 17 -.8% =127 .61 .72
7. seed formation period -.09 -.70 <.36 .75 T4 .7
8. seed production period -.19 -.77 -.83 .59 .77 .73 .94
9. plant density -. 18 -510 -.06 .20 .20 .16 .23 .22

.. signltiéant'atrfhe 1% and 5% level respectiygiy
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major component of total yield and therefore has aviarge
impact on the harvest index} Hhat'waS’inportant,~was the
significant negative cOrrelation betweeaneed Yield'and.
,vegetatlve yleld. Also 1mportant was the Slgnlflcant
p051t1ve cg;relatlon between seed yleld and harvest 1ndex
over all genotypesvwhlch would rndlcate preedérs could use
harvest indergto evaluate breeding material.nThese
correlatlons with vegetatlve yleld and. harvest index supportﬁ
the concept of breedlng of dwarf and sem1 ~-dwart plant types,
that .is ‘material shorter in helght with compact racemes

. which have a low vegetative yield while haning'a high

harvest index and high seed yield.

In contrast to the overall negatlve correlatlon betueen
seed yleld and vegetatlve-yleld,-u out of ﬁ genotypes showed
no 51gn1f1cant relatlonshlp between them (Tables 64n, 652,

66A, 67A, and 68A).'There was a s1gn1flcant p051t1ve

7
' correlatlon between seed yleld "and total yleld in 4 out of 5

genotypes whlch agrees wlth the correlatlons acrqss all
genotypes. Harvest index correlated 51gn1f1cantly and
p051t1ve1y w1th seed yleld for all 5 genotypes as 1t d1d
across all genotypes. wxtremely high p051t1ve correlatlons
were present between vegetatlve yield and total yield. “for
all 5 genotypes while a hlghly 51gn1f1cant negatlve
correlation was’ present between vegetatlve yield .and harvest
index for all\S genotypes. These relatlons between -
vegetatlve yleld ‘and total yield or harvest index were the

same over all genotypes and expected because vegetative

<@ .
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yield is the major part of total yleld Four out of the 5
_genotypes had hlghly 'significant negative correlations
between total yield_and harvest index, this was dlso the

Case across all genotypes, while one genotype'had.a highly

See

significant positive correlation between total yield and
. p ;
harvest index..One-explanation of this is that the late
maturing cultivardOro wbich had thedpositive/oorreiation
between total yield and'harvest‘index,‘is not completing'
seed productlon under central Alberta conditions, However,

the more seed productlon, the more total yield ‘and the

resulting ratio gives a_hlgher posﬂtive harvest index.

Seed yield was s1gn1f1cantly and p051t1vely correlated

‘with the 1000 seed wt and seed yleld/plant overall 720

observations (Table 63A). The 31gn1f1cant negatlve E !

correlatlon between seed- yleld and plant helght would

: dlsagree wlth work on 31ng1e plants of B, mna pg_ vhich found
alarger plants had greater seed ?1eld (Campbell and Kondra,
'1977). ThlS dlfference may have been the results of plant
_den51ty dlfferences or genotype dlfferences between the
stud1es.»Seed yielad had n correlatlon to plant density,
'racemes/mzland racemes/pla - over all 720 observatlons. Seed
yield/plant had a. 51gn1f1)ant negatlve relatlonshlp w1th

' plant den51ty and racemes)Mi and a 51gn1F1cant positive
relatlonshlp w1th racemes/plant across genotypes.vPlant
iden51ty had a hlghly 51gn1f1cant p051t1ve correlatlon wlth
fracemes/qr and a hiphly 51gn1f1cant negatlve correlatlon

A

with racemes/plant across genotypes. Ramanujam and Rai,

-
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1963, working with Be gggpg§tg;§ obtained 51m111ar Fesults;
51gn1f1cant p051t1ve correlation between seed yleld/area,
racemes/plant and 1000 seed wt while a negative correlatlon

was found betueen 1000 seed wt and racemes/plant.

There wWas a consistent 51gn1f1cant nega tive
relatlonshlp between seed yield and plant height within
1nd1v1dual genotypes which agreed with the overall

correlation (Table 6u“ 6?, 66 67, and 68); This indicates

plants resul+ed in hlgher seed yleld. ThlS supports the
breedlng of dwarf and semi- dwarf lines as did the negatlve
'correlatlon between seed yleld and vegetative yleld. .Also,
as expected- there was. a highly 51gn1flcant pos1t1ve
'oorrelatlon between plant helght and vegetative yleld.
'Ind1v1dua1 genotypes @ad a con51stent smgnlflcant p031t1ve
' correlatlon between seed yleld %nd 1000 seed Wt or seed
';1eld/plant Ehe d1fferen+ genotypes had no con51stent
vrelatlonshlp between seed yleld and plant dens1ty,“

¢ .
racemes/m2 or racemes/plant. RacomES/m2 did not correlate
|

'Hlth seed yleld over all genotypes or fon’any of the

genotypes separately..

Plant helght had a. 51gn1f1cant negatlve correlatvon
‘w1th harvest 1ndex and 1000 seed Wt over all. genotypes and
“also for each genotype separately tTables 63, su 65, 66,

67 and 68). The negatlve correlatlon between pl7ﬂt height

;',\
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and harvest index is understandable in that plant height

correlated positively with vegetative yield°and total yield;~'

" The negatlve correlatlon between plant helght and 1000 seed

Wt 1s also understandable in that plant heﬁght correlated

negatively with seed yield or harvest index'and seed yieldg;

" correlated positively with harvest index or 1000 seed

wveight. Also 1000 seedfwt correlated positively-with harvest

l

index. One could 1nfer that - shorter ‘plants transfer more
nutrients into seed 51ze productlon than vegetatlve grouth;

Racemes/plant had a 51gn1f1cant pos1t1ve correlatlon ulth

/,

seed yleld/plant over all genotypes and also for each

- genotype’ separately; This was expected in that more racemes
\\_gndﬁ plant should mean more seed yleld/plant. Worklng with

' correlate po51t1vely-wlth racemes/plantr(SLnghvand Singh,:

1972), which fg intagreement.!}th'the above datar Also» -

present was a significant negative correlation between .seed

yield/plant and vegetative yield. Previous work on single

plants found a hlgh p051t1ve correlatlon between vegetatlve'
il

Kondra, 1977). These two flddlngs dlsagree in that seed

yleld/area was. negat;vely correlated with vegetative yield

»and seed yleld/plant was p051t1ve1y correlated to vegetatlve

yleld.'

o

'Different'genotypes had'different factors~which Wwere

]

major contrlbUtors to their seed yleld according to

_correlatlons (Table5164; 65, 66, 670 and 68). Of theﬂz}gld



s T T T T i W T W T AT NP 00 ¥ am st it oy v+ rmvcae v e o o

121
Y
conponentsfstudied, thevseed yield/plant was the major
contributor to seed yleld for Oro whlle 1000 seeduwt was the
‘major contrlbutor to seed yleld for Turret “and 74G-1382. One
thousand seed wt and racemes/m2 were the ma]or contrlbutors
fto seed yleld‘for Mldas. No high- correlatlons were ev1dent
hetween seed yleld_and any of the yield components for 73G-

438,

4o

Plant den51ty over 720 observatlons had no relatlonshlp
iwlth y1e1d (seed, vegetatlve or_total), 1000 seed Wt ox
plant height, and a’significantbnegatiye correlation between
~ plant density and seed yield/plant, harvest index:or .
racemes/plant'over all*genotypes was found. Plant density
was 51gn1f1cantly and p051t1vely correlated to racemes/m2
over all genotypes, whlch was expected. Plant den51ty is a
direct 1nd1cat10n of - seedlng rate. Any variable that
correlates hlghly One way or the other with plant density isw
affected by seedlngurate. on 1nd1v1dua1 genotypes there was
S a con51stent\E1gn1f1cant positive relatlonshlp between nlantg
pden51ty and racemes/unlt area, but as with oorrelatlon
across genotypes thls is expected Con51sten+ for all
genotypes were hlghly 51gn1f1cant negatlve correlatlons ’
between’ plant den81ty and seed yleld/plant cr racemes/plant,
whlch is ‘in agreement w1th the overall correlatlons. Only
‘the cultlvar Oro had a 51gn1f1can+ negatlve correlatlon

between plant den51ty and plant helght The other genotypes

, had non- 51gn1f1cantly low correlatlons between plant density

;and plant helght as was the case wlth genotypes-overall.‘
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§ged yield, plant den51ty and seed guallty components

Over all genotypes, seed yleld was . 51gnif1cantly and‘

p051t1vely correlated with % seed 011 and 1000 seed wt

' e

(Table 638). Plant den51ty over all genotypes shoVed a-

51gn1f1cant but low positive correlation with. % meal

proteln,,and a 31gn1f1cant negatlve correlatlon wlth % seed

011 The p051t1ve relatlonshlp betaeen protean ang, plant

den51ty was unexpected ngh plant den51ty chould rnsult in

$\

,‘more competition and therefore less nitrogen avallable to =
each plant for proteln productlon. ‘A 51gn11.rant p051t1ve

correlatlon was present between % - seed 011 and 1000 seed

¢

over all genotypes. *t is generally cons1dered that large
seeds w1ll have a hlgh 011 ‘content for’two reasons. The

number of cells in small or large seeds are egual so larger

S

‘

seeds should have larger oil vacuoles and greater % seed.

011 Also the hull to seed ratio is lower in larger seeds;

Ind1v1dual genotypes across .144 observatlons showed a'
non—51gn1f1can+ correlatlon between seed yleld and' % seed
'011 except for the cultlvar Iurret ‘which had a 31gn1f1cant:;

p051t1ve correlatlon (mables 6U 65, 66 7Vand 68).

oo

' Turret s correlatlon vas 51m11ar to the correlatlon across
all genotypes between seed yleld and % seed 011. Seed yleld
idld not have any 51gn1F1cant correlatlon wlth % meal proteln

. for 4 out of-5 genotypes. Also, seed yielad d1d not correlate

. \\

signlflcantly w1th % meal proteln across all genotypes._Iheg

<

o seed yleld of Oro was 51gn1f1cantly and negatlvely
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Correlated nith % meal?protein; One thousand seed wt had a-
consistent p051t1ve correlatlon with % meal proteln for the
dlfferent genotypes. There was no relatlonshlp between 1000_
]seed wt an® % seed oil for any of the genotypes whlch was
dlfferent from the positive correlatlons betveen % seed 0il
and 1000 seed wt’across all genotypes. Plant‘density was
negatlvely Ttelated to % seed oil for all S genotypes as was

“the case over all genotypes.-

i

Correiatlons across al;\genotypes 1nd1cated§no
relatlonshlp between % seed oil and % meal proteln, so: an
1ncreased seed oil and neal pfoteln content would be.
p0551ble for certaln genotypes (Table 638). Correlatlons‘

"betweern % seed 0il dnd % meal proteln indicated tnat
genotYpes.highoin’both“oil‘and‘protein had a negatiwe
correlafion between them. So a gain in % seed 031l and %Aneal
protein for:fhefaenotypes Turreff 7UG¥1382hand‘73G-4381would
be difficult,'s;nce an increase in one‘will;likely result in.

a decrease in the other.

Seed xieldL plant density and growtg'ghgggggggsa

“_,

(

Over all genotypes, seed yleld correlated negatlvely

Hlth all the growth characters studled (Tablg,ﬁBC). Of

these, the 51gn1f1cant corregatlons were be*veen seed yleld
and maturlty-of 1stjpod, maturlty of 1ast pod,-seed
formation, and seed production'period.‘Tﬁis agrees with thei

e

observatlons that earllness of growth s&?ges ‘associated with

K -
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eariier’matnrity resulted in higher seed yield/plant
_(Campbell and Kondra,.- 1978a) . This dlsagrees vith the work
on B. juncea , which showved a p051t1ve correlatlon between
“daYS to flowering and seed yleld/plant (Singh and Slngh,
1972). None of the genotypes had the same correlatlon
pattern between seed yield and growth characters as the
correlatrons over all‘genotypes (Tables 6“C,/35C, 66C, 67C,
.and 68@). There was a SLgnlflcant p051t1ve correlatlon
betwaen seed yleld and 1st flower for 3 out of 5 genotypes.
Oro.had the greatest number of 51gn1f1cant correlatlons
between seed yleld and growth characters (Table GHC). oro
.was‘tke only genotype to have a 51gn1f1cant negatlve
correlation between seed Yield and seed fornation or seed
‘ prodnction, which agrees with;the’correlations across:all;
genotypes. Midas and 7UG—1382‘had a significant negatite

- correlation between seed yleld and flowerlng per 2od, wnile
Oro had a 51gn1f1cant p051t1ve correlatlon between seed
yield and flowerlng perlod. The relatloﬂ%hlp ‘between seed -

yleld and.growth characters of genotypes may be important:

with respect to their"area_of adaptation relative to their

- L.
3l

agroclimaticranea.
Flrst flower and maturlty of 1st pod are two commonly
used 1nd1cators‘of maturlty.ln rapeseed. First flower was
_highly Signifigantly positively correiated overeall
genOtypes with'lastvflower; maturity'of 1st pod, an§<‘
dmaturlty of last pod (Table 63C) Across 720'onservations,

all correlations between. maturlty of 1st pod and the other
: - :
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g owth characters were positive and highly.signifioant.
Similarldy, a number of growth stages'were positively
'correlated to the next growth stage. This agrees with an
~earlier obServatioﬂ that the earlinesskof one growth stage'
was fodnd to affect subsequent‘growthVStageslwhen working

- with single plantsvof«gg napus (Campbell and Kondra, 1978a).
Across all genotypes a signifieant positive correlation
‘between lst flower and maturity‘of'1st podawas found. Across-
Juu'observations, with‘genotypes separate, only the cultlvar
Midas had a 51gn1f1cant p051t1ve correlatlon between 1st
flower and maturity of 1st pod. There was‘a,slgnlflcant
positive correlatiOn betweea.plant height and the different

growth stages (Appehdik 1.

‘Plant den51ty correlated sxgnlflcantly and p051t1vely
- with maturlty of 1st pod, maturlty‘of last pod, seed
‘formation period and seed production period over ‘all

L éenotjpes (Table,63Cl. Plant depsity,did not éorrelatevwith
1st”flower, last flower or flowerlng perlod Across 1uu
observations, the . plant den51ty d1d not correlate with any
of t he growth stages or growth- perlods for the genotypes
Tarret or 7&G-1382‘(Tables 65C and 67C). The genetype Oro
‘'showed 51m11ar p051t1ve correlatlons between ‘plant dep51ty
and growth pQIlOdSJtO the correlatlons across all genotypes.
Midas and 73G- u38 showed 51mllar 51gn1f1cant p051t1ve
rorrelatlon values between plant den51ty and seed formatlon
'.Per;od..The 1iné 73G-438 also had a slgn;flcant pos;tlveb -

correlation value between plant1density and the seed

?
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production pefiod,uThg-different genotypes had different

| correlation pafterns betveen plant density/and growfh
-

characters,



V' SUMMARY AND CONCLUSIONS

N
\

Within station years there was no 51gn1f1cant date by
treatmént 1nteractlon for seed yleld and vegetatlve yleld.
Delayed -seeding resulted in a non- cons1stent effect on seed
yleld-when-comparlng station years but on the average the
3rd seeding dater(late seeding) resulted in the'lonest seed
‘yleld. The seeding of §L‘ggpg§ in'central Alberta on or
' before mid-May should produce the hiéhest seed yieldpand
earliest maturity. Delayed seeding resulted'in a non-
consistent'effect when oomparing station years for
- - o 4
<vegetative and total yield. The total yield was greatly = -
affected'by the”vegetatiue yield. The harvest index
responded. in an inverse dlrectlon to vegetatlve or total
yield. ThlS was supported by the correlatlon data. Delayed‘
seedlng resulted in decreased seed yleld/plant,_decreased
1000 seed wt, and decreased plant den51ty. The decrease in
plant den51ty was unexpected. Later seedlng should provrde
warmer soil condltlons and therefore better germlnatlon and
more plants. ‘However, a high micro- organlsm act1v1ty could
'result 1n less sdrv1val of germlnatlng seedllngs.

\
Pacemes/plant, racemes/m2 and plant helght means were not
affected con51stently by delayed seedlng. Pacemes/unlt areafl
Were lowest for the ‘last date of seedfng a+ both locatlons
in both years and therefore may partly explain lower seed
yleld.of late seedlng. However, thevcorrelatiOn data -
:. 1nd1cated that racemes/m2 did not correlate to seed yleld.d

DeLayed seedlng regulted 37 a sllghtly 1ncreased 0oil and

127 .
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meal protein content over all, Delayed seeding resulted in
decreased days to initiation of elonga ion, 1st flower, last
,flower, maturlty of 1st pod and matq{:f;“of'last pod.
N H
Delayed seedlng decreased days to maturlty on the average
.but not enough to- compensate for the delay of 14 days
4between dates. The growth perlods, flowerlng, seed
formation, and seed productlon, were not affected
con51stently by delayed seeding when ‘comparing the dlfferent
station years. It appears that wlth later maturlng
cultlvars, the seed productlon perlod increases more wlth
: late seeding whlle those of early llnes increase less or
‘remain the same with ‘late seeding. This 1nd1cates that late
maturlng cultivars when seeded late are at a dlsadvantage
because their seed production perlod 1ncreases vhich results
”ln a- greater maturlty requ1rement and greater rlsk of frost.

Also, one may 1nfer that seed yleld is. reduced because seed

» production takes place durlng the cooler fall weather.

' Increased seeding rate had no significant effect on
seed yleld but overall averages indicated the 6 kg/ha
‘seedlng rate to be sllghtly hlgher seed yreldlng. Vegetatlve
and total yleld showed a sllght non- 51gn1f1cant increase
.w1th 1ncreased seedlng rate. Conseguently, harvest 1ndex..
showed a sllght non-51gnrf1cant decrease with 1ncreased
seeding rate.,Thls was supported by the correlation data
since plant den51ty had no correla*ion with yield (seed,

vegetatlve, or total). Plant den51ty and ‘harvest 1ndex

correlated 51gn1f1cantly and negatlvely with each other

N
A
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which should indicate a decrease in harvest iadex with
increased seedingvrate. Increased seeding‘rate did not
affect the 1000 seed wt, % seed 01l % ﬁeal protein;
1n1t1atlon of elongatlon or 1st flower. Increased seedihg
rate resulted 1n the ant1c1pated 1ncrease in plant den51ty-
‘and racemes/m2 The decrease in racemes/plant and seed
yleld/plan+ were also expected. The decrease was probably
due to greater plant competltloh. These effects were
supported by the correlation data. Plant helght decreased
with 1ncreased seedlng rate. However,‘there was no

" significant correlation between plant density and plant'
height. Days to last flower, maturity of Wst and last pod,
and length_ofvseed formation'and;seedgproduction periods
decreased with increased seedlng rate. Seedind-rate had
v1rtually no effect on grovth stages up to ‘and 1nclud1ng 1st
flower. The hlghest seedlng rate resulted in a sllght
reductlon in the days: to growth S ages.subsequent to 1st

‘flowvwer.

)

Seed yield showed 51gn1f1ca t dlfferences between
genotypes for dates and station ears but these were not'
con51stent except for the cu1t1 ar Oro\whlch was - 0
‘consistently lou«seedfyleldlng. Averages indicated the line
74G-1382 to be ?O%Vﬁiéher'seed- ielding andb2 weeks earlier
than the cultivar Oro. Hidhtsee jyleld with‘earlf haturity

would be of great benefit. The parly maturing_linesbsho;ed~

: , ol
indications of being lower in v
luas‘not significantly~different

getative yield. Total yield

between genotypes. The'early:

LI
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lines were sliéhtly“lower in total yield. Thefharvest index
vas ﬁigher'for the early maturimg lines thanfthe three later -
maturing cultivars. The correlations between‘seed yield;—;e——
megetative.yield, total yleld, and harvest“ihder indicated
the large effect vegetatlve yield has on total yleld and

therefore its 1mpact on calculated harvest indices.

seed yield/plamt was affected by racemes/mz, plant,w
ansity, racemes/plant,‘plamt heigﬁt and 1OOQ seed wt ., The
'problem'mith'most of the,yield component'studiesxon single
- plants is that uhat comtributes to yield on a single_plamt
,basis‘is'not_qeceSsarilyvmeaningfulVOn a plot area basis-
because of competition between plants. The mmmber_of
‘racemes/plant did not appear\to'be related to seed yield;
‘Oro hagd the largest raceme number per plggt\and was
v-relatlvely tall compared to - the other genotypes but d1d not
have high seed yleld Genotype dlfferences for racemes/m?
across all treatments vere non- 51gn1f1canf ThlS 1nd1cates
that the number of plants or number of racemes are not major.
factors of seed yleld/unlt area. The data would 1nd1cate
ﬁthat within one genotyperacemes/m2 is‘importaht'to'seed‘
yield'but across‘all'genotjpes racemes were‘mot a maﬁor
lfactOr. Actual.pod mumber and seed.numbervper pod (pod size)
are two components of seed yield which shomld'be studied. |

TimeAtovfirst flower seems.to be a gaod indicator of
maturity-of;1st pod or maturltf'of:last pOQ'ip‘gzlggpgs

" since the ranking of thevgenotypes within a date did not
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change between the growth, stages.“Plant height means uere‘

assoc1ated with maturity means in that ‘the short plants were

-early maturlng and the tall. plants 1ate maturing. ThlS was

~

supported by 51gn1f1cant and positive correlatlons between
i

plant height and days to different growth stages. Seed yleld.

was non- 51gn1f1cantly but negatively correlated wlth days to
all growth stages. The early maturing 11nes had seed yield
as'high if not higher than tne later maturing'cultivars.
Therefore,’within a maturity range of 21 days'thebearliest'
llne nay have the hlghest yleld. ThlS 1mp11es that the |
generally accepted genetic assoc1at10n between late maturlty

and high seed yield can be broken by appropriate breeding

‘e

‘and selection. = o T -

\ : ! S - o o
It uaS‘expected<that genotypes which'are high Yielding
would haue 1on§ flowering, seed formation, and’seed o
production periods while low Yielding genotypes .would haue
short flowerlng, seed formPtlon, and‘seed productlon

perlods. Flowering, seed forma L10h anh seed productlon

[

periods dld not give the same rankirg of*genotype means as

: seed.yield;_so these can not be used to evaluate.differentv

1

' genotypes for seed yield :The correlation data found no -

'relatlonshlp betueen seed yleld and the dlfferent growth

perlods. Since there appears to be ho direct relatlonshlp
between'these groyth perlods and seed yleld,‘one-should:be
able to reduce the 1ength‘of growth periods; This should

reduce total days to'maturity and still maintain seed yield.

: 1

¥
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The line 74G-1382 is better adapted for cemtral Alberta
condltlons, prlmarlly due to 1ts earller maturlty, than the'
-other genotypes, It 1s 51gn1f1cantly better than the latest
cultlvar Oro. The line 74G-1382 had high seed yield, the
hlghest harvest index, largest 1000 seep vt, and high- 011
and meal proteln contengl whlle having the lowest vegetative
yleld fewest racemes/plant, fewest racemes/m2 and the
shortest plant helght ‘The llne 74G 1382 was the first to
reach any of the growth stages. It had a determlnabe
' flowerlng pattern whlchtwas evident because it had the
shertest-flowering period; A determinate flonering pattern
is Pharacterlzed by more of theWracemes flowerlng at the
same tlme. Plant breeders could evaluate breedlhg materlal

u51ng some of the characterlstlcs of 7uG 1382 as a model and

'make valuable galns in a breedlng program of B. napus .
N - o , .

Correlatlons acros§ all tests (n = 720) indicated a
51gn1flcant p051t1ve correlation between seed yleld and
total yleld or harvest 1ndex, a hlghly 51gn1f1cant p051tlve ‘
correlatdon between total yleld and vegetatlve yleld and a
hlgﬁﬁy 51gn1f1cant negetatlve correlatlon between harvest’
index ang Vegetatlve yield or total yleld. The vegetatlve“.
yield is a major contributor to_total y;eld and therefore
.nas_abgreat<effect.0n calculated.harvest‘index;_Plant
: breeders‘may-wieh_to develop a'vegetati;e-harvest‘index.for
evaluatlng breeding material 1n an early maturlng high seed
yielding program. A vegetatlve—harvest 1ndex would be

deflned as seed yleld over vegetatlve yleld Seed -yield qas
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v

p051t1vely Correlated with. the yleld components 1000 seed wt

{ (’3 -
and seed yleld/plant and negatlvely correlated wlth plant

<

)

¥

height over all 720 observatlons. Plant helght had a
hegative correlatlon wlth harvest index over all and also
for each genotype feparately. Selectlon of shorter plants-
Hlthln presept cultivars hay be ah advantageous means of
ach1ev1ng seed yleld gains, Shorter plants had hlgher
harvest 1nd1ces, lower vegetative yleld and hlgher seed
yreld than taller plants. Thls may be as a result of more

nutrlents belng'%sed in the productlon of seed yleld rather

than vegetatlve yleld There was novsignificant correlation

significahtfhggativehCOrrelation was present for these
genotypes. There was no- relatlonshlp between 1000 seeqd wt

and % seed 011

]

This study found many\characterlstlcs whlch may be

'helpful in the breeding of hlgh seed yleldlng and early

maturlng Cultivars of rapeseed for central and northern_
Alberta. Small plants (short, few racemes and low vegetatlve
yreld) were high seegd yleldrng and early maturing,
Therefore, selectlon of smaller plants within cultlvars\or
breeding materlal could be- advantageous. Selectlon for hlgh
harvest index could also be used in. the development of early

matquty with high seed yleld There ¥as no 51gn1f1cant

relatlonshlp between seed yleld and time to growth stages or

,length of growth perlods. Therefore, a’ reductlon of the

.0'

/
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total numnber of days from seeding to maturity without a
reductlon of seed yleld should be p0551b1e. Raceme number
per . plant uas not correlated to seed yleld. Therefore, the
pod number per racede and seed number per pod may be ma jor

yleld factors whlch should be studled

The flowering period'was not directly'reiated to seed
' yleld in thls study. However,‘the'determinate flowering‘
pattern of 7uG 1382 demonstrated that 1t is well suited to
<centra1 Alberta. Therefore, the flowerlng rate should be
-studied to determlne the relatlonshlp among flowerlng
patterns,'seed yleld and maturlty. Also, the rate of dry
matter accumulation® durlng the vege*atlve and reproductlve
phases may be related to. seed yleld and maturlty. If not.
related the selectlon of earller flowerlng genotypes in B.
napus could reduce the‘veqetatlve phaSe'and\further help in
achieyingkearly maturity'wfth'high seed yield.
~The'immediate'goal is-higher seed yieldiné B
b cultlvars Vlth a maturlty requlrement approachlng that of §¥
camgestrls.. The B. napus cultlvars have higher o0il content,

—_———fee LT

higher meal proteln content, are more dlsease re51$tant5and

have less management problems than’ B, camgestrls .

—_——— e m o

Therefore, the lower seed yleldlng BL camgestrls cultivars

: could-be replaced byfthe more de51rable B. 'napus cultivars.
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