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Abstract

Twenty accessions @ixa orellana L.,were assessed for the genetic divergence Wdattplanobis B
statistics. The clustering pattern indicated thlaéré was no association between geographical
distribution of the accessions and genetic divecgeiihe characters namely capsule length and treadt
number of seeds/ capsule and seed bixin contethieohccessions were analyzed. All these characters
like capsule length and breadth, number of seedsgpesule and seed bixin content were contributing
maximum to the divergence. Therefore, selectiordigérgent parents based on these characters is
recommended for producing good hybrids.
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I ntroduction different clusters according to their genetic
Bixa orellana L., belonging to Bixaceae is a affinity using D? statistic.

shrub/bushy tree. It is one of the sources Ofgenetic diversity is the basic requirement for a
natural food dye. The dye called annatto isg,ccessful breeding programme. The more
obtained from the oily arils of the seeds and isyjyerse the parents, better are the chances of
the world’s most important natural colourant improving economic characters, which also help

(after caramel) yielding yellow-red colofts to know the relative distance between the
Bixa orellana L., being highly cross pollinated

and known for continued seedling propagation jgACCESSIONS. Mahglanobls °D multivariate .
anticipated for the existence of wide genetica"alysis is recognized as a powerful tool in
variability in tree and capsule characters. Theuantifying the degree of divergence among the
genetic variation oBixa orellana L., has been POPulations, atthe genotypic level.

based on the phenotypic variation and hence/aterialsand Methods

Bixa germplasm collection is primarily based on20 accessions ofBixa orellana L. were
fruit characteristics and seed bixin content. Theevaluated during 2003-06. These were collected
fruit characteristics include capsule sizefrom North, South, East & West of Bangalore
variation, capsule color, seed number and seednd also from outskirts of Bangalore, Karnataka,
bixin content. India. The sampling areas were Yelahanka and
In India, most of theBixa orellana L., Hessaraghata (North) comprising of 6 trees,
cultivation is planted with unselected inferior South of Bangalore comprising of Banashankari,
cultivars. Unavailability or lack of standard Jayanagar and Narasimharaja Colony having 9
varieties has resulted in under exploitation oftrees, East of Bangalore comprising of a Single-
this very useful tree. As the research work onl tree from Krishnarajapuram and west of
diversity and multivariate analysis is lacking in Bangalore comprising-of 4 trees from West of
this species, the present investigation wasChord Road and Sai (Sports Authority of India).
carried out to examine the nature and magnitud&he parent accessions were labelled asYy,

of genetic divergence (variability) in 2Bixa Y3 4 b By, By, B, By Bg, Bg, Ny, Ky, Wi,
orellana L., accessions collected from differentW Sl 32 H, H, & H

regions of Bangalore and outskirts of Bangalore, 2, -1 ~2 "1 2% 13

Karnataka, India. So, also it was desired toAll these 20 accessions were analyzed for 3
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seed number and seed bixin content ¢
replications, per accession.
The mean, data of the above experiments '

subjected to multivariate analysis using2
statistic® and the accessions were grouped
clusters following Tocher's methc®. Intra and

Inter cluster Ig and cluster wise mean valt
were estimated.

Results and Discussion

The analysis of variance revealed that
genotypes varied significantly for Il the
characters under study.

According to B analysis, all the 20 accessic
of Bixa orellana L., could be grouped int
different clusters, with respect to 3 differ
parameters <apsule length and breadth, s
number per capsule and seed bixin cnt, as
given in Tablel-3 & Fig 1-3.

1. Capsule Length and Breadth:

All the twenty accessions were grouped int
clusters for this trait. The distribution of
accessions in 7 clusters is given in Table
Cluster G was the largest having 5 access
followed by cluster F with 4 accessions, clu:
A with 3 accessions followed by clusters B, C
& E with 2 accessions each respectiv

The highest cluster mean for this trait is shc
by cluster G (11.7959), followed by clustel
(2.9047cm), cluster A(1.299cm), cluster |
(0.598cm), cluster D (0.578cm), Cluster
(0.555cm) and cluster B (0.392cm). The ir
cluster distances were maximum between clt
D and G (15.8535cm), followed by A and
(14.156cm). Therefore, crosses between cl
D and clustec may be tried (Tab-1, Fig. 1)

Table- 1. Distribution of 20 accessions of Bixa orellana
L., in 7 clusters with respect to length and breadth of
the capsule

Sl. No. Cluster Total ber of Acc
Accessions

1 A 3 K, Wy and B4
2 B 2 H; and Hs

3 C 2 B; and Bs

4 D 2 B, and B¢

5 E 2 Jyand S;

6 F 4 B, Sz, Yo and Y3
7 G 5 Ji, W1, Yy, Hyand

Ny
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FG= 117231
Intra cluster D* Geneticdistances among clusters
A-A=1.299

B-B=0.392

€-C=0.555

D-D=0.578

E-E=0.598

F-F=1.9047

G-G=11.7959

2. Seed Number:

All the 20 accessions could be grouped ini
clusters. The distribution of 20 accessions in
clusters is given in the Table 2. Cluster E
the largest having 4 accessions, followed
clusters A & H with 3 accessions & Cluster:

C, D, F & G with 2 accessions ec

The highest cluster mean fthis trait is shown
by cluster H (2.0371cm), followed by cluster
(0.8043 cm), cluster F (0.7149cm), clustel
(0.40cm), D (0.3574cm), C (0.1341cm),

(0.2896cm) and cluster B (0.089cm). The il
cluster distances between G and H (7.6245
B and H (6.765cm) and A and H (6.2058cn
The crosses between cluster G and Clust
may be tried (Table 2, Fig .

Table -2. Distribution of 20 accessions of Bixa orellana
L., in 8 clusters with respect to number of seeds per

capsule
Sl. No. Cluster Total number of Accessions
Accessions

1 A 3 Bs, Bg and B,
2 B 2 W and S,
3 C 2 Y, and B4
4 D 2 Jyand H;
5 E 4 J2,B3, Yzand S,
6 F 2 Y, and B,
7 G 2 W, and K,
8 H 3 Nj, Hz and H;

Inter cluster D? Genetic distances among clusters

D-E = 1.4509

Intra cluster D? Genetic distances among clusters.

Fig 2 Mutual relations|
clustures of Bixa jana L.
with respect to Seed Number

A-A=0.2896
B-B=0.089
C-C=0.1341
D-D=0.3574
E-E=0.40
F-F=0.7149
G-G=0.8043
H-H=2.0371
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3. Seed Bixin :

All the 20 accessions could be grouped int
clusters for this trait. The distribution of

accessions into 8 clusters is given in the Tab
Cluster C.D,E & F were largest with

accessions each followed by clusters A, B, (
H with 2 accessions each.

The maximum clusters mean for this trait
shown by cluster H (27.185cm), followed

cluster G (3.109 cm), cluster F (2.197c
Cluster D (1.740cm), cluster C(1.563cm), clu:
E (0.670cm), cluster B (0.1 cm). The in
cluster distances were mimum between B an
H (27.93cm), F and H (22.971cm), B and
(20.20cm).  Therefore  crosses  betw
accessions of cluster H and between clust
and cluster F may be tried (Table 3, Fic

Table -3. Distribution of 20 accessions of Bixa orellana
L., in 8 clusterswith respect to seed Bixin

SI. No. Cluster Total number of Accessions
1 A Ac 2 J1, and B;
2 B 2 Y, and By
3 C 3 Y, Bgand K;
4 D 3 S1, Waand S;
5 E 3 B,, By and H;
6 F 3 Ni, H; and Hs
7 G 2 Y3 and W)
8 H 2 Jzand Bs

Inter chuster DZ Genetic distances among clusters

sster D Genetic distances among clusters

H-H=27.185

The accessions within each cluster had sm

D2 values among themselves when compare
accessions belonging to different clust

Smaller B values within the cluster indicat
that these accessions were very close fi
particular character. On the other he
accessions belonging to two different clus
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had large B values showing large distanc
between them. The grouping of accessiot the
same area into different clustures could be
to factors like heterogeneity (different gens
genetic architecture of the populatio
developmental traits etc. whilthe grouping of
accessions of different areas into one clt
may be due to th@resence of some comm
genes controlling the most important charac
and these accessions might have some deg!
ancestral relationship.

Hence, all these accessions exhibited \
variations in several characters as evidence
the F analysis. Ths very clearly indicates tt
genetic distance between the accessions
respect to different morphological charact
Therefore, accessions growing in South
Bangalore (Jayanagar, Banashankari &
Colony) cluster with that of accessions grow
in North (Yelahanka & Hesarghatta,) E
(Krishnarajapuram) and West (Sai & West
Chord Road) of Bangalore, indicating
relationship between the area of distributior
these accessions and for closeness or diverg
in their genetic make.

Therefore, thb geographic diversity didn't see
to have a direct association with gen
diversity and accessions originating in differ
geographical areas could form one clus
while, accessions evolved in the same area ¢
be grouped into different clusters. ence,
genetic divergence inBixa orelana L.,
accessions / confirmed the earlier studies
genetic diversity inSolanum melongena L 2.,
Allium cepa ’, Prunus armeniaca L? Capsicum
annum °, Pisum sativum '°, Pigeon Ped and
SesamumindicumL. *.
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