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ABSTRACT

Genetic diversity among twenty six genotypes of rice genotypes from four states of South Eastern Region of India was
evaluated using Mahalanobis D? statistic. The experimental materials were evaluated during Samba season (August-
December) 2005 and 2006 at the Plant Breeding Farm (11° 24’ N latitude and 79° 44’ E longitude, + 5.79 m MSL),
Annamalai University, Annamalainagar, Tamilnadu, South India. Based on 12 morphological and quality characters
namely, days to first flower, productive tillers per plant, panicle length (cm), number of grains per panicle, 1000 grain
weight (g), grain length (mm), grain breadth (mm), grain L/B ratio, kernel length (mm), kernel breadth (mm), kernel
L/B ratio and grain yield per plant (g) these genotypes were grouped into 13 clusters. Cluster I with seven genotypes
was the largest cluster followed by Cluster V with four genotypes. Clusters IV, VII, VIII, X, XI, XII and XIII were
mono genotypic clusters. Genotypes from more than one place of origin were grouped in one cluster, and genotypes
from one state were grouped in more than one cluster. Geographical origin was not found to be a good parameter
of genetic divergence. Clusters VI, 111, and XII exhibited high values for most of the characters. The intra cluster
distance was maximum (D = 100.90) in cluster I. The maximum inter cluster distance (D? = 8235.56) was recorded
between clusters II and III. Cluster XII recorded highest mean value for grain yield per plant and lowest mean value
for days to first flower. Number of grains per panicle (42.71%) followed by days to first flower (25.62%) contributed
maximum to total divergence. Hybridization among genotypes AUR 4, Annamalai mutant ponmani, Karnool sona,
Jeeraga samba, AUR 7 and PY 5 from clusters III, II, XII and IX which had maximum inter-cluster distances and
desirable values for days to first flower, number of grains per panicle, kernel length, kernel breadth, 1000 grain weight
and grain yield per plant is likely to produce heterotic combinations and wide variability is segregating generations.
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INTRODUCTION

Success of hybridization and subsequent selection of
desirable segregants depends largely on the selection
of parents with high genetic variability for different
characters. The more diverse the parents, within overall
limits of fitness, greater are the chances of obtaining
higher amount of heterotic expression in F s and broad
spectrum of variability in segregating generations [18].
The use of Mahalanobis D? statistic for estimating
genetic divergence has been emphasized by Shukla et al.
(2006) [17] and Sarawgi and Rita Binse [15]. Hence,
the present investigation was carried out in the saline
lowland of Annamalainagar to ascertain the value and
magnitude of genetic diversity of 26 rice genotypes and
to select suitable genotypes for further utilization in

breeding programme.

MATERIAL AND METHODS

The experimental material comprised of 26 genotypes
(Table 1) which include fifteen mutant genotypes
(AUR 1 to 15), ten high yielding varieties along with a
traditional variety Jeeraga samba were evaluated during
Samba season (August-December) 2005 and 2006 at
the Plant Breeding Farm (11° 24’ N latitude and 79° 44°
E longitude, + 5.79 m MSL), Annamalai University,
Annamalainagar, Tamilnadu, South India. Seeds of the
26 genotypes were sown in raised nursery bed on 7%
August in each year. The seedlings were transplanted to
the main field at the rate of one seedling per hill, after
25 days, with a spacing of 20 cm x 15 cm.  The
experiment was arranged in a randomized complete-
block design with three replications, in four-row plots
of 3 m length. The recommended agronomical practices
and plant protection measures were followed to ensure
a normal crop. Observations were recorded on five
randomly selected plants in each replication from the two
centre rows. Twelve productive and quality characters
viz. days to first flower, productive tillers per plant,
panicle length (cm), number of grains per panicle, 1000
grain weight (g), grain length (mm), grain breadth (mm),
grain L/B ratio, kernel length (mm), kernel breadth
(mm), kernel L/B ratio and grain yield per plant (g) were
recorded. The data from the two years were pooled in
the analysis. Mahalanobis D? analysis [15] was used to
estimate genetic divergence among the 26 genotypes.
Grouping of genotypes into clusters was carried out
following Tocher’s methods [11]. Mean values of the
variables, calculated based on measurements on plants
from blocks and years for each genotype, were used in

the cluster analysis.
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RESULTS AND DISCUSSION

The analysis of variance revealed a significant difference
among the 26 genotypes for all the twelve characters
indicating the existence of high genetic variability
among the genotypes for all the traits. The D? values of
the genotypes ranged from 101.51to 8235.56 indicating
that the material was quite diverse. Based on genetic
distance, the twenty six genotypes were grouped into
thirteen clusters.

Cluster I, the largest cluster, comprised seven genotypes,
followed by cluster V with four genotypes (Table 2).
The clusters 11, III, VI and IX comprised two genotypes
each. The clusters IV, VII, VIII, X, XI, XII and XIII were
monogenotypic clusters. The clustering pattern revealed
that the genotypes from different sources clustered
together indication that there was no association between
eco geographical distribution of genotypes and genetic
divergence. The possible reason for grouping of genotypes
of different states in one cluster could be the free exchange
of germplasm among the breeders of different regions, or
unidirectional selection practiced by breeder in tailoring
the promising cultivars for different regions [19]. Similar
findings were reported by Chaturvedi and Maurya (2005)
[2] and Sabesan (2008) [14]. This indicated that, in
general, selection has been towards the same goal in the
different centers of origin of these genotypes and yet,
there is sufficient genetic variability, which distinctly
differentiates them into 13 clusters. On the other hand,
our study has also revealed that genotypes from the same
centre of origin were distributed in different clusters,
which may be due to differential adaptation to varied
agro-ecosystems [3, 16].

Therelativedivergence ofeach fromotherclusteri.e.,inter-
cluster distance, indicated greater divergence between
cluster II and cluster III (D? = 8235.56), the former was
characterized by genotypes with heavier grains and latter
by low thousand grain weight (Table 3). It was followed
by cluster III and cluster XII (D? = 7676.21) with cluster
IIT having least thousand grain weight and cluster XII,
a monogenotypic cluster, was characterized by longer
kernels with earliness in flowering. Clusters III and IX
(D?* = 6948.22) were the next divergent clusters in which
cluster IX recorded more number of grains per panicle
and also heavier grains. Parental lines selected from these
four clusters may be used in a hybridization programme,
since hybridization between divergent parents is likely to
produce wide variability and transgressive segregations
with high heterotic effects [10]. Such recommendations
were also made by Murty and Arunachalam (1966) [7],
Qian and He (1991) [9], and Rao and Gomanthinayagam
(1997) [12]. The smallest inter-cluster distance was
observed between clusters IV and VII (D2 = 101.51)
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Table 1. List of genotypes selected for D” analysis

Genotype Varieties / Kernel Origin

code Cultures classification

G1 AUR 13 LS Plant Breeding Farm, Annamalai University, Tamil
Nadu, India

G2 AUR 14 MS Plant Breeding Farm, Annamalai University, Tamil
Nadu, India

G3 BPT 5204 MM Agricultural college, Bapatla, Andra Pradesh, India

G4 AUR 10 MM Plant Breeding Farm, Annamalai University, Tamil
Nadu, India

G5 AUR 9 MS Plant Breeding Farm, Annamalai University, Tamil
Nadu, India

G6 AUR 8 MM Plant Breeding Farm, Annamalai University, Tamil
Nadu, India

G7 AUR 7 LS Plant Breeding Farm, Annamalai University, Tamil
Nadu, India

G8 AUR 6 MS Plant Breeding Farm, Annamalai University, Tamil
Nadu, India

G9 AUR 5 SM Plant Breeding Farm, Annamalai University, Tamil
Nadu, India

G 10 AUR1 MM Plant Breeding Farm, Annamalai University, Tamil
Nadu, India

G111 AUR 12 MS Plant Breeding Farm, Annamalai University, Tamil
Nadu, India

G 12 AUR 11 LS Plant Breeding Farm, Annamalai University, Tamil
Nadu, India

G 13 IR 42 LS International Rice Research Institute  (IRRI),
Philippines

G 14 IR 36 LM International Rice Research Institute (IRRI),
Philippines

G 15 Karnool sona MM Agricultural college, Bapatla, Andra Pradesh, India

G 16 Jeeraga samba SS Paddy Breeding Station, Coimbatore, Tamil Nadu,
India

G 17 ASD 16 SM Rice Research Station, Ambasamudhram, Tamil Nadu,
India

G 18 CO 43 MM Paddy Breeding Station, Coimbatore, Tamil Nadu,
India

G19 ADT 43 SS Tamil Nadu Rice Research Institute (TRRI), Aduturai,
Tamil Nadu, India

G20 AUR 4 MM Plant Breeding Farm, Annamalai University, Tamil
Nadu, India

G21 AUR 2 MM Plant Breeding Farm, Annamalai University, Tamil
Nadu, India

G22 AUR 15 LS Plant Breeding Farm, Annamalai University, Tamil
Nadu, India

G23 AUR 3 LS Plant Breeding Farm, Annamalai University, Tamil
Nadu, India

G24 ADT 39 MM Tamil Nadu Rice Research Institute (TRRI), Aduturai,
Tamil Nadu, India

G25 PY 5 LS Krishi Vigyan Kendra, Pondicherry, India

G26 Annamalai MM Plant Breeding Farm, Annamalai University, Tamil

Mutuant Nadu, India

Ponmani (AMP)
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Table 2. Composition of D? clusters in rice

Cl;zt.er 2‘;1:0[:;;::‘ List of Genotypes
I 7 G18,G9,G1,G14,G3,G8,G19
11 2 G20,G 26
111 2 G15G16
v 1 G7
A% 4 G5G2,G12,G21
VI 2 G13,G23

VII 1 G 10
VIII 1 Go6
IX 2 G24,G22
X 1 G111
XI 1 G4
XII 1 G25
XII1 1 G 17

followed by cluster VII and VIII (D? = 115.30). The lines
belonging to these clusters were relatively closer to each
other, in comparison to lines grouped in other clusters.
Such analysis was meant to avoid selection of parents
from genetically homogeneous clusters, and to maintain
a relatively broad genetic base.

The largest intra-cluster distance was recorded for cluster
I (10.05) followed by clusters IX (9.28) and VI (9.27);
the lines included in clusters I, VI and IX were relatively
more diverse than those in the other clusters. Heterosis
is generally attributed to genetic divergence among the
parental lines involved in the crosses. Nevertheless, the
genetic divergence for the maximum expression of the
heterotic effect has a limit [6, 1].

The cluster mean values showed a wide range of variation
for all the traits under study (Table 4). Cluster VI was
characterized with high mean values for productive tillers
per plant, panicle length, number of grains per panicle,
grain length, grain L/B ratio, kernel length and kernel
L/B ratio. Cluster III exhibited a low mean for thousand
grain weight, grain breadth and kernel breadth. Cluster
II had high mean for thousand grain weight. The values
for number of grains per panicle, grain length and kernel
length were comparatively high in clusters I, V and IX.
The single genotypic clusters were quite different from
the other clusters by either highest or lowest value for a
particular character. The monogenotypic cluster XII had
high mean for grain yield per plant and also had early
flowering and formed a separate cluster [14].

In all the combinations of intercluster distances each
character is ranked on the basis of intercluster distances.
Rank 1 is given to the character having highest mean
difference and rank p is given to the character having
lowest mean difference, where p is the numbers of
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characters. Percentage contribution of each character
is calculated on the basis of occurrence of these ranks.
With 42.71 per cent contribution, the number of grains
per panicle and with 25.62 per cent contribution of days
to first flower were the major force of discrimination
among the genotypes tested (Table 3). Similar findings
were made by Karthikeyan (2002) [4] and Sabesan and
Saravanan (2008) [14] for number of grains per panicle
and days to first flower respectively. Kernel breadth had
the minimum (0.63 per cent) contribution to the total
divergence. The characters viz. panicle length (6.94 per
cent), grain yield per plant (6.19 per cent) and thousand
grain weight (5.95 per cent) also contributed towards
the genetic divergence. Similar results were reported
by Senapati and Sarkar (2005) [16] for panicle length
and grain yield per plant and Karthikeyan (2002) [4] for
thousand grain weight.

Considering the importance of genetic distance, relative
contributions of characters towards total divergence and
yield potential of genotypes, the present investigation
suggests that parental lines selected from cluster III
(Karnool sona, Jeeraga samba) for slender grains, Cluster
IT (AUR 4, Annamalai mutant ponmani) for 1000 grain
weight, Cluster XII (PY 5) for grain yield per plant and
earliness and Cluster IX (ADT 39, AUR 15) for number
of grains per panicle and kernel length could be used in
a hybridization programme, since hybridization between
divergent parents is likely to produce wide variability and
transgressive segregations. Crosses between unrelated
lines tend to exhibit heterosis. Thus, diverse lines from
different clusters should be chosen for crossing in a
hybrid rice breeding programme.
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