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ABSTRACT

To estimate the association between quantitative traits in canola using correlation and regression and the of direct
and indirect effects particular traits on oil yield through the path analysis, Two cultivars of canola in two
consecutive years 2011 and 2012 in a randomized complete block design was carried out Zehak Agricultural
Research and 13 characters were measured. The results of compound experiment showed that there were significant
differences between cultivars, between the years of testing and interaction between cultivars and years for most
traits. That prefiguresthereis a high genetic diversity among varieties. Qil yield had significant positive correlation
with grain yield, weight of 1000 seeds and oil content while had a negative correlation with number of days to
flowering. Step wise regression showed that grain yield, oil content and days to flowering had the most effect on oil
yield and justified 99.1% of regression model. The most direct effect on oil yield was belonging to oil content.
Totally in breeding program for canola and based on stepwise results weight of 1000 seeds and grain yield are most
important trait to selection canola cultivar for more oil content.
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INTRODUCTION

The cultivation of canola oil in Iran due to thghiquality it's edible oil is very important. Imwexd grain yield and
thus the increasing of canola oil is the main issfuerop breeders.[1-3] Oil yield is a quantitativait influenced by
the environment and thus has a low heritabilityddConsequently, in response to direct selectawrgfain and oil
yield and may be unpredictable unless well corgmbkinvironmental variation. [6] Simple Pierson etations in
such circumstances may well not clear relevancedssat traits and so the breeders use direct anceatdisers of
strategy selection and use for decision makingh Baglysis is a statistical method that helps jgaix the direct
and indirect effects and so widely in breeding pangs used by researchers in different plant sp§€i@8] There
are several studies on correlation between yiettagmonomic traits in rapeseed oil. [2, 11-13] Ireport has been
shown that oil yield had significant and positivarelation with oil content, number of pods permpjaseed weight
and seed yield. Their results also showed that gexdd and oil content respectively have maximursifiee and
significant effect on oil yield. Also Ozer with sty on rapeseed cultivars in the two years showatldh content
had a significant positive correlation with daysltowering, plant height, number of seeds per pmmtj length and
seed yield.[14] A study reported oil yield had sfipant negative correlation with lodging resistandays to
flowering, number of pods per plant, seed bag dadteight. Also they reported that vegetativaqbrweight of
1000 seeds and percentage of protein influenciagngmveight and percent protein have a positivecefte olil
percent of canola.[15] In another report, in a gtuch rapeseed varieties reported that there istipesand
significant correlation with seed weight and oirgentage while these traits had a significant negatorrelation
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with grain yield, number of pods per plant, biokaiyield, number of branches and stem diamet&j. Also the

results showed that direct effects of oil on thaimgryield were negligible. Khan et al 2006 reportgdin yield per
plant had a significant positive correlation withnmber of primary branches, number of pods per pkadds per
pod, pod length and seed yield per plot. [17] Turicand Ciftci (2007) showed that increasing ia ttumber of
pods per plant, seeds per pod, number of brancttesub-grain weight cause increases in grain ydeftithere is a
significant and positive correlation between thigais with yield. [18] In another study has regarthat grain yield
had a significant positive correlation with numbépods per plant, seed per pod.[19]

Also Ilvanovska and colleagues in their studiesapeseed varieties at two locations indicated traihg/ield had
correlation with number of branches, number of pgasl length, seed weight and seed weight per podThe
most studies have shown that grain weight, graétdyipod length and seed number and saddlebagshigbsitive
correlation and effect on ail yield. Also weight D00 seeds and grain yield traits proposed fdiveul selection
with high oil contents. The aim of this experimerds to determine effects on yield and oil charésties, a better
understanding of the relationships between theadbars and also finding the relationship betweendih yields
with related traits.

Finally, by calculating the direct and indirecteaffs of agronomic traits of canola on the oil yiefdi compare them
together, we can use most effective and importaittds markers to selection in breeding programs.

MATERIALSAND METHODS

two cultivars including, Hyola401land RGS003 wer¢aoted from agricultural research centers of Sigavince.
This study was conducted in agriculture researatiost in Zehak city (Iat=30.869 lon=61.666)Sistagion, Sistan
and Balouchestan province of Iran. The plan wagyddsased on complete random block with three cafibns in
two years 2010 and 2011.Each plot was contain wikvar rows with 25 cm in width ad totally it wds meters.
Spaces between units replicate was 1 and 2 meésysectively. Two times during season culture wedusrfulan
(3 liters per each hectare) to manage weedingmiwdve soil quality and after chemical analysiegperimental
soil, we used ammonium phosphate and potassiuatsubrtilizer. Handle sowing was in 25 October #ordeach
unit 10 grams seed (1000grams per hectares) wals Dseing the growth season, traits such as day®weering,
pod initiation period and days to maturity wereareled. Grain yield was obtained in ten-percent liitjiof seeds
after removing half meters from the side and twas@f each plot. Measured traits were includingnplheight,
number of branches per plant, number of pods mertphumber of seeds per pod, which on ten randseiscted
plants from each plot were measured. Oil contenhfseeds was measured with NMR methods and aftitiphaun
grain yield, oil yield were obtained. Normality teANOVA and multivariate analysis were performeddPSS 21
using GLM proc.

RESULTSAND DISCUSSION

Before parametric analysis, Bartlet test was cotetlito ensure that errors variances are homogehikzanalysis
was carried out for two years data to separatedation effect between years and cultivars andsyeas as random
factor and cultivar as fix factor. ANOVA showed tliateraction among levels of years and cultivaad kignificant
difference.

Also main effect of year show significant differescwhich means two years did not have same effedtaits.
Totally first year with good condition particularbarly days of sowing cause to obtain higher rateafmost all
calculated trait related to second year. All caltvin first year had same growing pattern andively same time
to ripening. (tablel)Result of phenotypic correlatibbetween traits is shown in table 2. Consideohghis data
showed that oil yield has significant and positbegrelation with grain yield, oil percent and wetigli 1000 seeds
while had significant negative with number of days$lowering. Grain yield also had significant pidg correlation
with pod length and weight of 1000 seeds while sigdificant negative with days to flowering. RepoftBasalma
also confirms this result. [21] Correlation with gield was not significant in this study whilstree reports showed
positive correlated with oil and grain yield. [132] Rahnema reported that there are positive atiogls between
oil content and yield. [23] The reason for thisfetiénce in results may be due to Environmentalceffer a low
number of cultivars reducing the degrees of freedesulting in lack of significant correlations. byeneral,
according to the results, to achieve high-yieldiageties, it have sought to select the varietigh high pod length
and high 1000 seeds weight and low in number o$ daylowering. So with indirect selection for teesaits can be
achieved to high yield varieties and thus foundetas with more oil yielding. Correlation betwedlumber of
days to flowering, seed weight and seed yield veagmtive .Other researchers also reported a negativelation.
According to these results, it should be choosetshaturity variety to obtain the higher yield.
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Table 1: Some source of Analysisof compound variance for 5 canola cultivarsfor 8 traits

Mezn of squares

50N Plant height Gram yield N.branchperplant  LengthofPod N.Pods per Nseedper  Weightof 1000 seads
plant pod
Years 453176%% 63376537.4%* P 66.234% 2096% YayE* 1T05%*
R*Years 18.06 134620.62 0431 0047 51T 141%% 0.08
Cultivars 4914788 908311 44% g 1L0g7%* M1 15.45%% 057558
Year* Cultivars 173 94p% 1IR5T14* 0.898% 46t g7 * 2o D.6B7**
Coefficient of variation 3.3 18 1164 61 1515 9.67 1246
Table 2: Pierson correlation between yield and related traits
Traits Plant height Grain yieIdN' Branch pe Pod N.pod pe N.seedpe Weight of Days'to D_ay; to
plant length plant pod 1000 seet flowering ripping
Plant height 1
Grain yield _0.26" 1
N. Branch per
plant P 047" 052" 1
Pod length 0'13ns 0'55* -0.02”3 1
N. pod per pla -0.01" 052" 034" 016" 1
N. seed per p 038" 016" -035"° 082 012" 1
Weight of 100 *
i 035" 061 042" 002" 019" 029" 1
Days to *x
flowering 068 028" 034" -015™ 009" 002" -0.01" 1
Days to rippin 081 -037"° -0.49"° 023" 016" 003" 012" 088 1

Table 3: stepwiseregression for oil yield (dependent variable) with other traits

Model coefficients coefficient definition
intercept _ S
N P 134.98 0.95
Grain yield 0.66**
Intercept 453.7¢
2 Grain yield 1.98" 0.98
Oil content 46.76"
intercept -65.98*
Grain yield 1.43
3 Oil content 76.4 0.99
Days to flowering 536.94

To remove ineffective or less effective in the esmion model parameters on oil yield (the dependenable)
Stepwise regression was used. Stepwise regressaiis are shown in Table 3. The results showedsted yield,
oil content and days to flowering had the greagdfsict on the oil yield and 99% oil yield changesrevjustified.
Mosavimirkalaee showed that period vegetative weidl1000 seeds and percentage of protein affectiagn yield
but coefficient of definition was very low relatéd this study. [24]In the next step every trait @hhipreviously
interned in our model were used as dependent Vesiand other traits except oil content. Oil yialtl grain yield
were used as fixed variables. The results showetdthie number of days to flowering, pod length aedd weight
had the highest effect on grain yield and it jusstifeighty percent of variation in model. Weightl®00 seeds was
an effective trait on oil yield with 35% of coefiamt of definitions. The coefficient of varianceflation factor
ranged between 1 - 1.173 was variable and it iactof which shows lack of a together line. The Itesof the
analysis are presented in Figure 1. Results shdhedgrain yield had highest positive direct effeat oil yield
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(0.94).Thus, the best appropriate selection catiricanola for oil yield can be grain yield anteathat oil content
because of the direct effect and positive effecictde a criterion for selection of genotypes witgh oil yield so
that selection of genotypes with high oil conteiit imcrease the oil yield. In the next step, tlesults showed that
seed weight had the high positive direct effeadrofrain yield and oil content and therefore s@aobn these traits
can indirectly be involved to increased oil yieRBkcause of increasing this trait increases yieltl @hcontent and
oil yield will increase. According to the resultsapath analysis of grain yield and grain weighh ®e introduced
as selection criteria to achieve a high yield df @&asically, if the correlation between the depsmdand
independent variables is approximately equal todinect effect then right correlation can be shoavid direct
selection through this trait will be effective. &mother study also showed that grain yield had miostt effect in
oil yield which agrees with results of this reségj25] some report also confirmed results of tlasearch which
showed that the highest oil yield, followed by eedt effect on oil yield. [19]Given the high comgbn coefficient
and direct effect on seed yield, oil yield it almpsrfect correlation between seed yield and @ldyper hectare per
hectare showed. It is expected that the resulthefoil yield per hectare is obtained directly frohne yield per
hectare. The most direct effect on yield of oillgiper hectare was estimated, while the influerfcetloer traits in
this study was very low on oil yield. Authors ofigtstudy appreciate from Agricultural Research €etehak
provide the necessary funds.
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