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Abgract
In order to study the effect of different amounts of selenium onyield and yield components of two canolacultivars an experiment was conducted. The
experimental design was a randomized complete blocks arranged in factorial with three replications. The first factor included canola cultivars
(SLM046 and Okapi) and second factor consisted of three amounts of selenium (0, 3 and 6 kg.ha?). Plant height, number of plants per square metre,
number of branches, 1000 seed weight, siliquelength, silique number, seed number per silique and seed yield were evaluated in this study. Theresults
showed that there was significant difference between canola cultivarsin respect of 1000 seed weight, silique number per plant and seed number per
silique. In addition, interaction between cultivar and selenium application indicated that response of canolacultivar to amount of seleniumisvariable
when interactions were assessed on number of siliques per plant, number of seeds per silique and seed number per plant. These results suggest that
canolacultivarswere affected by different amountsof selenium. In general, selenium application increased silique number and seed number per silique.

Finally, according to obtained results SL M 046 was sel ected as superior cultivar.
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Introduction

One of themost important strategiesfor agricultural development
in each country is improvement of community health level and
realization of thisslogan that prevention isbetter than cure. Food
enrichment in order to supply essential mineralsfor human body
isone of the approachesto get to this purpose 4. Since selenium
isan essential trace element for animalsand humans*“and it has
similar characteristicsto sulfur and tellurium soit isvery important
to pay attention to these elements in human diet and nutrition 2.
M ost cered cropsandfodder plant arerdatively weakly ableto absorb
selenium, evenwhen grown on soil swith higher selenium content %2,
Sdeniumischemicaly smilar to sulfur; thismay causeanon-specific
replacement of S by selenium in proteins and other sulfur

compounds®2. Thereareindicationsthat it can also play apositive
biological role in higher plants **. Selenium as trace element is
essential inanimalsand plants. Selenium playsan important role
in activity of enzymes, such as glutathione peroxidase **. It has
been reported that selenium improves plant growth and increases
antioxidant capacity *°. Seleniummay hel p prevent cancer by acting
asan antioxidant or by enhancing immune activity. Plantsarethe
base of food chain in nature so they can play a critical role in
human nutrition and health. Therefore, study on mineral nutrients
especialy those being rare in human diet is memorable. Since
bread isthe most popular food in theworld increase of selenium
content in wheat could be an useful method to improve human
diet. However, it is necessary to supply also other nutrients by
different plant sources. On the other hand, plant oil consumption
is usual among different cultures all over the world and oil
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enrichment could be another way to improve human nutrition.

Canolaisoneof themost important oil crop offering high-quality
protein (18-24%) and oil (25-55%). Its seeds are used to produce
edibleail suitablefor consumption by humansand livestock. The
oil isdsosuitablefor useasbio-diesd. Canolaoil islow in saturated
fat (less than 7%), is high in monounsaturated fat, and has a
beneficial omega-3 fatty acid profile &%, Although wild rapeseed
oil contains significant amounts of erucic acid and glucosinol ate,
the cultivar used to produce commercial, food-grade canola oil

was bred to contain less than 2% erucic acid and less than 30

pmol glucosinolate, levelsthat are not believed to cause harmin
humans. Given the importance of oil and canolameal in animal

and human nutrition, essential elementsarerequired to be provided
by canola. Current study was performed to evaluate effect of

selenium on canolayield and yield components.

Materialsand M ethods

This study was conducted at the experimental field of East

Azarbaijan Research Center for Agriculture and Natural Resources
Azarbaijan, Iran, (37°8' N latitude, 46°2' E longitude) on two canola
cultivars (Brassica napus L. cv. SLM046 and Okapi), in 2009
growing season. Before the beginning of experiment, soil samples
were taken in order to determine the physical and chemical

properties. A composite soil sample was collected from depth of
0-30and 30-60 cm. It wasair dried, crushed, and tested for physical
and chemical properties. Theresearch field had aclay loam soil.
Detailsof soil propertiesare shownin Table 1. After plowingand
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Table 1. Soil propertiesof study site.

Depth EC pH Organic Clay Silt  Sand
cm dS/m carbon (%) (%) (%) (%)
0-30 222 7.1 0.22 20 24 56
30-60 234 7.6 0.10 24 30 46

disking, plots were prepared. The experimental design was laid
out in aRandomized Complete Block with afactoria arrangement
of treatmentsin threereplications. Thetreatmentsincluded canola
cultivars at two levels, SLM046 and Okapi, and selenium

application at three levels, 0, 3 and 6 kg ha?. These treatments
were applied on canola cultivars. According to soil analysis

chemical fertilizers were distributed on the soil surface and

incorporated with the sail in depth of 30 cm. The plotswere5m
long and consisted of six rows, 0.3 m apart. The canolaseedswere
disinfected and sown on early October. Irrigation was carried out
similarly inal plotsuntil flowering stage. Weedswere effectively
controlled by hand. During growing season, growth parameters,
yield and yield componentswere measured.

All datawere analyzed by analysisof variance (ANOVA) using
the GLM procedure in SAS. The assumptions of analysis of
variance weretested by insuring that the residual swere random,
homogenous, with a normal distribution about a mean of zero.
Duncan’s multiplerangetest was used to comparison of meansat
P<0.05 probability.

Resultsand Discussion

Anaysisof variance showed that there was significant difference
between canola cultivars in seed number per sligue, 1000 seed
weight (p<0.01) and slliquenumber per plant (p<0.05) (Table 2). This
result suggests that thereis significant diversity between canola
cultivars. Thus, the diversity can be used in the selection of

appropriate varieties. Interaction between canola cultivars and
different selenium application was significant on silique number,
seed number per silique and seed number per plant. So it can be
concluded that cultivar and selenium haveinteraction and did not
act independently. Sappington *°showed that there is significant
difference between selenium application and control treatment.
According to Fig. 1, silique number per plant increased dueto 3
and 6 kg ha* selenium compared with control treatment. In addition,
increase of silique number in SLM 046 cultivar washigher thanin
Okapi cultivar.

Smrkolj et al. ° reported that optimum selenium application
increased silique number per plant. Accordingto Fig. 1, selenium
uptake in Okapi islessthan in SLM046. Although plants do not
need selenium in metabolism they are ableto accumulate suitable
amount of seleniumin their tissues.

Ascanbeseenin Fig. 2, therewasno significant difference between
canolacultivarsincontrol trestment whilewhen3and 6 kg ha' selenium
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Figure 1. Interaction between cultivar and selenium level on silique
number per plant.
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Figure2. Interaction between cultivar and selenium level on seed number
per silique.

was applied significant difference was observed. We found that
SLM046 cultivar produced more seed than Okapi cultivar when it
wastreated by 3 or 6 kg ha selenium.

Therewere different responsesto different amounts of selenium
in seed number per plant in canolacultivars (Fig. 3). The lowest
seed number was in Okapi cultivar under control treatment. On
the other hand the highest seed number was related to SLM046
cultivar treated by 6 kg ha' selenium. In general, both canola
cultivarsresponded to selenium application and seed number was
increased. Although Terry 2 showed that plant physiological
responseto seleniumisvariable.

There was significant difference between canola cultivarsin
respect of 1000 seed weight so that 1000 seed weight in SLM 046
cultivar was higher thanin Okapi (Fig. 4). Since 1000 seed weight
isoneof the most important yield components, SLM046 cultivar
was considered ashigh yield cultivar. Effect of selenium on 1000
seed weight was not significant. Itisobviousthat 1000 seed weight
is controlled by genetic potential and varies by environmental
factor dowly.

There was significant difference between canola cultivarsin

Table 2. Analysis of variance on yield and yield components of two canolacultivarstreated by selenium.

S.0.V df  Plant Plant  Branch Silique Silique Seed number Seed number 1000 seed Seed
number height number length number  per silique per plant weight yield
Block 2 ns ns ns ns ns ns ns ns ns
Cultivar 1 ns ns ns ns * *E ns *E ns
Selenium 2 ns ns ns ns ns ns ns ns ns
Interaction 2 ns ns ns ns *ok *ok *ok ns ns
Error 10 3122 111.58 6.33 1.03 311.52 1.51 41911.33 1.11 3555.00
CV 15.12 9.73 5.37 4.26 8.91 6.33 7.36 6.69 16.68

*,** and ns significant at 0.05, 0.01 probability level and no significant, respectively.
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Figure3. Interaction between cultivar and selenium level on seed number
per plant.
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Figure 4. Comparison between two canola cultivarsin respect of 1000
seed weight.
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Figure5. Comparison between two canolacultivarsin respect of silique
number.

respect of silique number per plant so that silique number per
plant in SLM046 cultivar was more than in Okapi (Fig. 5). Seed
number per silique is controlled by plant genetic potential and
effect of environmental conditionsisvery low 22,

There was significant difference between canola cultivarsin
respect of seed number per silique so that seed number per silique
in SLM046 cultivar was higher thanin Okapi (Fig. 6). Increase of
seed number per silique is related to final yield directly, in the
other words seed number per silique plays an important rolein
determination of find yield.

Conclusions
According to obtained results it can be concluded that selenium
application can increase canola seed yield by affecting yield
components, specially silique number and seed number per silique.
Inaddition, SLIM 046 cultivar showed positiveresponseto selenium
application. Generdly application of 6 kg ha' and SLM 046 cultivar
arerecommended for high seed production.
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Figure 6. Comparison between two canola cultivars in respect of seed
number.
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