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ABSTRACT: The genetic diversity of 22 rapeseeBrgssica napusadvanced genotypes was studied using principal
component analysis, non-hierarchical clustering, and canonical vector analysis. The genotypes were grouped into four
clusters. Cluster Il contained the maximum number of genotypes (9) and cluster Il contained the lowest (2). The highest
inter-cluster distance was found between cluster | and cluster 11l and the lowest between cluster | and cluster Il. The highest
intra-cluster distance was noticed for cluster Il and the lowest for cluster II. Cluster | had the highest mean values for siliqua
length and thousand seed weight. Cluster Il had the lowest cluster mean values for the number of days to 50% flowering
and the number of days to maturity with moderate seed yield. Crosses between genotypes belonging to cluster 1l with those
of cluster | and cluster IV might therefore produce high heterosis in yield as well as earliness.
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INTRODUCTION variability in segregating generations. With this aim,
an attempt was made in the present study to analyse
RapeseedBrassica napus., 2n=38) is an important genetic diversity among 22 advanced genotypes of
oil seed crop belonging to the family Cruciferae. TheB. napus
seeds of mustard and rapeseed contain 42% oil and
25% proteirt. The oil is mainly used in food. Oil MATERIALS AND METHODS
and fat are not only a source of energy but alsdwenty two advanced genotypes Bf napuswere
contain fat-soluble vitamins A, D, E, and K. The oilgrown in randomized complete block design with
cake contains proteins of high biological value andhree replications at the experimental farm of Banga-
applicable quantities of calcium and phosphorus, arltandhu Sheikh Majibur Rahman Agricultural Univer-
is used as a very good animal feed as well as fertilizesity, Gazipur, Bangladesh during the winter of 2006.
for various crops. The genotypes were collected from the Department
Rapeseed along with mustard are currently rankaaf Genetics and Plant Breeding, Bangabandhu Sheikh
as the world’s third most important edible oil cropMajibur Rahman Agricultural University. The plot
in terms of area and production after soybean arglze was 4 rows of 3 m width. A distance of 1.5 m
cottor?. Major producing regions include Canadafrom block to block, 30 cm from row to row, and
China, northern Europe, and the Indian sub-continent0 cm from plant to plant was maintained. The fertil-
The rapeseed and mustard grown in Bangladesh coimers urea, triple super phosphate, muriate of potash,
prise three species viB. campestrisB. juncea and gypsum, and zinc sulphate were applied in quantities
the newly introducedB. napus These crops have the of 270, 170, 100, 150, and 5 kg/ha, respectively, along
largest area and production among the oil crops growmith 10 t/ha of cow dung. With the exception of half of
in Bangladesh. the urea, the cow dung and fertilizers were applied at
Genetic diversity is essential to develop cultivarghe time of final land preparation. The remaining urea
with increased yields, wider adaptation, desirablevas top dressed 30 days after seedling emergence.
qualities, and pest and disease resistance. Inclusidhe standard agronomic practices were maintained to
of more diverse parents (within a limit) in hybridiza-raise a healthy crop. Data on 10 randomly selected
tion is supposed to increase the chance of obtainimgants from each plot were recorded on 11 characters
maximum heterosis and give a broad spectrum aofiz., days to 50% flowering, days to 80% maturity,
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plant height, number of primary branches per plantffable 2 Average intra- (bold) and inter-cluster distances
number of secondary branches per plant, infloresceng®?) for advanced genotypes Bf napus
length, siliqua length, number of siliquae per plant

e . Cluster | I 1] \
number of seeds per siliqua, thousand seed weight,
and grain yield per plant. The data were subjected to | 10.832 272.896  1312.253  745.7335
principal component analysis and tested with e I 65.754 1408.109  562.3879

1] 38.120 2411.655

statistic using GNESTAT 5, Release 4.1.
9 v 136.617

RESULTS AND DISCUSSION

The analysis of variance showed significant differin these clusters were genetically close. The clustering
ences among the genotypes for all the 11 charapattern of the genotypes revealed that genotypes orig-
ters under study revealing the presence of notabieating from the same places may not form a single
genetic variability among the genotypes. The 22luster because of direct selection pressure. Instead,
genotypes were grouped into four clusters througbeographic diversity is related to genetic diversity that
non-hierarchical clusteringTéble ). Most of the might be due to the continuous exchange of genetic
genotypes (9) were grouped into cluster Il, followednaterial among the countries of the world. Ananda
by 7 and 4 in clusters | and 1V, respectively. Twoand Rawat found similar results in brown mustard.
genotypes were grouped into cluster Ill. Ananda and Table 3shows that cluster | ranked first for mean
Rawat* reported 4 clusters in brown mustard. Sixvalues of siliqua length and 1000-seed weight (longer
clusters were found by Afroz etal siliquae and larger seeds are found in this cluster) and
The average inter- and intra-cluster distances asecond for number of seeds per siliqua, and it had
presented infable 2 The inter-cluster distances in also the lowest cluster mean for plant height indicating
all cases were larger than the intra-cluster distanadwarf plants are included in this cluster. Cluster I
indicating the presence of wider diversity among théad the highest mean number of primary branches
genotypes of distant groups. Islam and Isfafso ob- per plant, number of secondary branches per plant,
tained larger inter-cluster than intra-cluster distanceaaflorescence length, number of siliquae per plant, and
in a multivariate analysis. The maximum intra-clustegrain yield per plant. Cluster Il also ranked second
distance occurred in cluster 11l and the minimum wagor days to 80% maturity, siliqua length, and 1000
in cluster Il. This suggests that the genotypes iseed weight. Cluster Ill possessed genotypes with the
cluster Il were more diverse (heterogeneous) thasecond highest cluster mean for number of primary
those of other clusters, being relatively homogeneousanches per plant, number of secondary branches per
in cluster Il. The maximum inter-cluster distance waplant, number of siliquae per plant, and grain yield
found between clusters | and Ill, followed by Il andper plant, and the lowest for days to 50% flowering
lll, and Ill and 1V, indicating wide genetic diversity
between them. Similar reports were also made by
Afroz et a’. The minimum inter-cluster distance wasTable 3 Cluster means for 11 characters of 22 advanced
found between clusters | and Il suggesting genotypégnotypes oB. napus

Clusters
Table 1 Distribution of 22 advanced genotypeskfnapus Characters I I I v
in four clusters.N = number of genotypes. Days to 50% flowering 38.00 39.25 37.95 38.56
Cluster N N f " Days to 80% maturity 104.75 103.50 103.35 103.44
uster ames ot genotypes Plant height (cm) 100.40 115.95 103.79 104.90

| 7 G1(Nap 108), G3(Nap 179), G14(Nap 9901),No. of primary branches 325 515 382 355
G15(Nap 9904), G16(Nap 9905), G17(Napper plant
9906), G18(Nap 9808) No. of secondary 8.05 16.12 853 7.34
Il 9 G2(Nap 130), G7(Nap 2001), G8(Nap 2012), branches per plant
G9(Nap 2013), G11(Nap 2037), G13(NapInflorescence length (cm) 62.10 79.87 70.75 71.51

2066), G19(Nap 94006), G20(Bari SharishaSiliqua length (cm) 801 780 723 7.35

7), G21(Bari Sharisha 8) No. of siliquae per plant ~ 78.10 200.20 140.95 117.49
Il 2 G4(Nap 205), G5(Nap 206) No. of seeds per siliqgua 2259 2468 2091 20.41
IV 4 G6(Nap 248), G10(Nap 2022), G12(Nap Thousand seed weight(g) 3.20 3.15 3.12 2.90

2057), G22(Bari Sharisha 13) Grain yield per plant (g) 289 929 550 4.05
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30 Table 4 Relative contribution of the 11 characters to the
- total divergence of genotypes.
= 2 Characters Vector I Vector Il
2 15 Days to 50% flowering —0.0012 0.0616
g 10 Days to 80% maturity 0.0074 0.0129
£ . Plant height (cm) —0.1167 0.7705
% No. of primary branches per plant —0.0138 0.0018
E 0 No. of secondary branches per plant-0.0621  0.0020
- Inflorescence length (cm) —0.1319 0.6061
10 Siliqua length (cm) 0.0025 0.0169
No. of siliquae per plant —0.9812 —-0.1731
-19 No. of seeds per siliqua —0.0145 0.0644
2 Thousand seed weight (g) —0.00130 0.0003

-100 -50 0 50 100

Grain yield per plant (g)

—0.04471 —0.0239

—————————» Principal Component Score |

Fig. 1 Scatter diagram of 22 advanced genotypeB.afa-

pusbased on their principal component scores superimposcl,;ﬂfFERENCES

with clustering. 1

and days to maturity, with moderate seed yield. Thus2.

early maturing genotypes were included in this cluster.
Cluster IV produced the second highest cluster mean

for days to 50% flowering, plant height, and inflores- 3:

cence length. The maximum range of variability was
observed for the number of siliquae per plant (78.10—
200.20) among all the characters in the four clusters.
A two-dimensional scatter diagram was con-
structed using components | and Il as the akég. ().
The genotypes were apparently distributed into fourg
clusters. The genotypes of cluster Ill were more
diverse than those of cluster I.

The canonical variate analysis revealed that the6.

vectors (Vector | and II) for days to 80% maturity and
siliqua length were positive across two axes indicating

these two characters contributed the most towards-

divergence Table 4. The characters contributing the
most to the divergence are given greater importance
when deciding on the cluster for the purpose of further
selection and choice of parents for hybridization

It is assumed that the maximum amount of het-
erosis is manifested in cross combinations involving q
genotypes from the most divergent clusters. Genotyp-
ically distant parents are able to produce higher het-
erosis®. However, for a practical plant breeder, the
objective is not only high heterosis but also to achieve
a high level of production. In the present study, the
maximum distance occurred between cluster | and I11.
Considering this, it appears that the crosses between
the genotypes belonging to cluster Il with those of
clusters | and IV might produce high heterosis in yield
as well as earliness.
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