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Analysis of genetic variance components for number of leavec
and branches per plant and stem diameter was done according to the
method of HAYMAN (1954). Heritability in narrow (h?%) ard broad (h%)
sense was determined for the same traits, using the method of MATHER
and JINKS (1971). Non-additive component cf genetic veriance was
greater than additive component in all three studied traits. Dominant and
recessive genes were not equally distributed in parent genotypes, with
dominant genes prevailing. Ratio (H;/D)"? was higher than 1 in all three
tested traits. Calculated values for heritability in narrow sense showed
that stem diameter and number of branches per plant are traits with low
heritability, and number of leaves per plant a trait with the high heritabil-
ity. Heritability in a broad sense was high for all three tested traits.
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INTRODUCTION

High adaptability of oilseed rape to environmental conditicas has made
this crop widely grown across the globe. In the past eight years, oilse=d rape has
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been grown on an area ranging from 21,780,675 ha (1995) to 27,827,006 ha (1998)
(FAO Stat.) and has become one of the four most important oil crops in the world
(Table 1). At present, oilseed rape is perhaps the only crep that can be used as an
alternative to sunflower in providing a further increase of oil production. Besides
this, oilseed rap= 1s an excellent preceding crop to mary other crop species due to
its growing technology, well developed root system, rapid growth of the above-
ground plant mass, and early harvesting (MARINKOVIC and MARJANOVIC-
JEROMELA, 2003). ~

An increase of acreage in oilseed rape in regions where this crop is al-
ready grown and its spread to regions where this not yet the case both depend first
and foremost on cultivar and hybrid characteristics, most notably genetic potential
for seed yield per unit area. Since yield is a complex trait that depends on a large
number of factors and quantitative plant and seed traitc and their interactions, it is
necessary to know the mode of inheritance, gene action and heritability of these
traits, because this type of knowledge is the basis for devcioping desirable geno-
types of this species.

In view of this, the objective of our study was to investigate. components
of genetic variability, gene effects and broad and narrow sense heritability of leaf
and primary branch number per plant and stem diameter using diallel crosses.

MATERIALS AND METHODS

Genetic maserials used in the study consisted of five winter cultivars of
oilseed rape, namely Falcon, Banadanka, Sremica, Jet Meuf and Samuray. The cul-
tivars were subjected to half dialell crosses. Plants used asthefemale parent were
emasculated manually in the early morning hours to preveit self-pollination.

A trial with hybrid combinations and parents was established at the Rim-
ski Sandevi Experiment Field of the Institute of Field and Vegetable Crops in Novi
Sad. The experimental materials were sown by hand in a well-prepared soil in the
first half of September. The materials were planted in four five-meter long rows 25
cm apart with a plant-to-plant spacing of 5-6 cm using a randomized block design
with three replicates. During the growing season, the - plants were hoid to suppress
weed plarts not destroyed by previous pesticide applicaiions. Since saveral seeds
were planted per hill, stand adjustment was made at the B3-B4 stage of plant de-
velopment.

All three traits were analyzed during the growing season and the size of
the sample used for analysis was 33 plants per treatment at trial level.,

Analysis of variance was done according to HADZIVUKOVIC (1973), com-
ponents of genetic variability and gene action were determined according to
HAYMAN (1954), while narrow (h’a) and broad (h?b) sense heritability were calcu-
lated according to MATHER and JINKS (1971).
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RESULTS AND DISCUSSION

The analysis of genetic variance components showed that the dominant
component (H; and H,) was greater than the additive one {D), indicating that the
nonadditive component accounted for most of the genetic variance in the inheri-
tance of all three traits looking at all the combinations (Table 2).

Table 2. Components of genetic variability in 5 x 5 diallei crosses in rapeseed

Traits

Components Ne leaves/plant ;}r Z:;hirsl/r;la;r}; ¢ Stem diameter (cm)
v, 1.25 0.36 0.02
W, 0.78 0.07 0.00
\A 2.16 0.39 0.00
Vi, 0.35 0.07 0.00
D 2.07 0.10 -0.001
H, 3.81 0.80 0.06
H, 3.40 0.56 0.05
F ' 1.09 0.15 0.01
E 0.09 0.30 0.01
u 0.66 0.77 n.71
v » 0.34 0.23 0.29
(H,/D) 1.36 2.85 10.40
H2/4H11=/Ev 0.22 018 0.21
&jgg?),,j_ I;],,/ 1.48 175 4.29
h%a 42.31 17.02 7.69

h’b 94.37 43.73 7436

The predominant role of the nonadditive component of genetic variance in
the inheritance of number of primary branches per plant has alsc been reported by
GUPTA et al. (1787) for Brassica juncea (L.) Czern & Coss. Howaver, a number of
studies have ziso reported the predominance of the additive compnaent in the in-
heritance cf this trait, namely SINGH et al. (2001) for Brassica campestris L. var.,
sarson Prain and SINGH et al. (1986), WANG and WAIG (1986) and SINGH and
CHAUHAN (1987) for Brassica juncea (L.) Czern & Coss. BADWAL and L.ABANA
(1987) studied Brassica juncea (L.) Czern & Coss and found that both the additive
and nonadditive components were highly significant in the inh=ritance of primary
branch number per plant. They determined that both the components had impor-
tance in the inheritance of stem thickness as well.

Findings of RINGDAHL et al. (1986) differ from those repo:ted in the pre-
sent paper with respect to gene action in the inheritance of leaf numher per plant.
The said authors found the additive component «.{ genetic variance to have played
the predominant r:-te in the inheritance of this trait 12 #rassica napus L.
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All three F values were positive, leading us to conclude that dominant
genes prevailed over recessive ones in the expression of the traits under study in
the selected cultivars. This was further supported by the results of the Kp/Kg ex-
pression we calculated. '

Dominant (1) and recessive genes (v) geras were not distributed equally
in the parents (Hp/4H;=0.22; 0.18; 0.21). When dominant and recess've genes are
distributéa evenly in a set of parents, the value of the above expression is 0.25. In
our paper, the frequency of dominant genes was higher thai: that of recessive ones
in the case of all three traits.

The calculated values of (H,/D)", which indicate the average degree of
dominance, were higher than the value of one in all three traits, suggesting we had
superdominance in the inheritance of the traits in the F, generatlon with all the
combinations considered.

The calculated values of narrow sense heritability for al! three traits
showed that the heritsbility was the largest (42.3177) in the case of leaf number per
plant and the smallest for stem diameter (7.69%). This means that the pedigree and
recurrent selection methods would provide a greater success rate with the former
trait. .

High broad sense heritability has been reported by SINGH and MISHRA
(2001) for number of primary branches per plant and by RINGDAHL ef al. (1986)
for Jeaf number per plant.
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KOMPONENTE GENETICKE VARIJABILNOSTI NEKTH
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Izvod

Analiza komponenti geneti¢ke varijanse radena prema HA M-~ (1954) i
heritabilnost u ufem (h%) i Sirem (h%) smislu radena prema MATHER i JINKS
(1971) uradeni su za broj listova i primarnih grana pc biljci i prednik stabla.
Neaditivna kompoiienta geneticke varijanse bila je veéa od aditivne komponente
kod sva tri proucavana svojstva. Dominantni i recesivni geni nisu bili podjednako
rasporedeni kod roditeljskih genotipova, a preovladavali su geni s2 dominantnim
efektima. Jdnos (HJD)”2 je bio veti od jedinice kod sva tri navedena svojstva.
Izratvpate vrednosti za heritabilnost u uZem smislu (h%) ukazuju da su precnik
stab!. 1 broj primarnih grana po biljci niskonasledna svojstva, a broj listova po
biljci visokonasledno svojstvo. Heritabilnost u Sirem smislu (h%) bila je visoka kod
sva tri prouavzila svojstva.
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