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Multivariate analysis in tropical japonica “New plant type” rice (Oryza
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ABSTRACT

Genetic diversity among thirty-nine “new plant type” tropical japonica lines and three improved cultivars
was studied using Mahalanobis D? statistic. The genotypes were grouped into 14 clusters. Cluster | with 14
genotypeswasthelargest while cluster X, X, XI, XII, XI11, XIV were monogenotypic. Genotypesin cluster Il had
the highest intra cluster distance. The maximuminter cluster distance (1328.30) was recorded between cluster
VI and VII. Harvest index contributed maximum (45.99 %) to the total divergence. Other traitswith appreciable
contribution to total divergence were biological yield per plant, grain number per panicle and 1000-grain
weight whereas panicle length had no contribution towards total divergence. Hybridization among genotypes
IR 66736-75-1-3, IR 66792-23-1-2-2, IR 69810-62-1-3, WCR 6 and Govind drawn from widely divergent
cluster is likely to produce heterotic combinations and wide variability in segregating generations.
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A guantitative assessment of genetic diversity present
among selected genotypes of rice will serve as a
valuable tool to exploit the genetic variability for the
rapid progress in breeding programmes. The more
diverse the plants the greater chances of obtaining
heterotic F,’s and broad spectrum of variability in the
segregating generations (Arunachalam, 1981).
Therefore, parental diversity plays avital role in the
success of any hybridization programme. In the present
study, genetic diversity among Tropical Japonica “new
plant type” lines was investigated using this technique
for further choice of donors in the hybridization
programme.

MATERIALS AND METHODS

The experimental material comprised of 39 Tropical
Japonica “new plant type” lines and 3 check varieties.
These lines were received from International Rice
Research Institute (IRRI), Los Banos, Philippinesand
maintained at GB. Pant University of Agriculture and
Technology, Pantnagar. The experiment was laid out
in a randomized complete block design with three

replicationsduring kharif season 2000. Twenty one days
old seedlings were transplanted in field. Each plot had
two rows of two meter length with an inter and intra
row spacing of 20 x 15 cm respectively. The normal
cultivars practices (120 N : 60 P : 40 K kg ha?) were
followed to raise a healthy crop. Except for daysto 50
% flowering which was recorded on plot basis, other
characters i.e. plant height (cm), number of tillers
plant?, panicle number plant?, panicle length (cm),
length of flag leaf (cm), width of flag leaf (cm), grain
number panicle?, 1000-grain weight (g), biological yield
plant? (g), harvest index (%) and grainyield plant™ (g)
were recorded on the basis five randomly taken
competitive plants. The mean values were subjected
toanalysisof variance and thento multivariate analysis
using Mahalanobis D? analysis to measure genetic
distance as suggested by Rao (1952). The genotypes
were grouped into clusters following Tocher’s method.
The criterion used in clustering was that any two
genotypesbelonging to the same at |east on an average,
show a smaller intracluster distance than the inter
cluster distance. Therelative contributions of different
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characters towards geneticdivergence were also
worked out as the percentage combination in which
the characters has been ranked first using Tocher’s
method (Rao, 1952).

RESULTS AND DISCUSSION

The analysis of variance revealed highly significant
differences among the genotypesfor all the characters.
The D? values in the genotypes ranged from 61.62 to
1328.30 indicting that the material was quite diverse.
Based on genetic distance, the 42 genotypes were
grouped into 14 clusters (Table 1). The cluster |
included 14 genotypes and was the largest. All the
genotypes belonging to this cluster were devel oped at
the International Rice Research Institute (IRRI),
Philippines and some lines, were developed from the
same cross. Cluster 1X included genotypes devel oped
at Pantnagar. Five genotypes each were accommodated
incluster Il and I11, while cluster IX, X, X1, XII, XIII,
XIV were represented by a single genotype each.
Excepting genotypesin cluster | and IX, the remaining
genotypes were grouped into different clusters
irrespective of their placesof origin or ancestory. Sister
linesselected from the samecrossalso fell into different
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clusters. This might be due to different selection
pressureand selection criteriaapplied for specifictraits.
Theseobservationsindicated that genetic diversity was
not related to geographical diversity. Similar findings
were reported earlier by Kumari and Rangasamy
(1997), Kandhala and Panwar (1991) and Rather et
al. (2001). The average intra cluster distance ranged
from 0.0 (cluster 1X to X1V) to 111.21 (cluster I1).
Genotypesin cluster X1 and XI1 had the maximum inter
cluster divergence (D?=1328.30) while the closest
proximity was observed between clusters 1V and XIlI
(Table 2). Genotypes of distinct clusters separated by
high genetic distance could be utilized in the breeding
programmefor obtaining awide spectrum of variability
in the segregating generations. These results suggested
a possibility for obtaining greater variation in the
segregating generations derived from hybridization
between genotypes of cluster X1 and Xl because of
the maximum genetic distance between these two
groups (Table 2 and 3). The relative contributions of
different characters towards total divergence (D?)
indicated that harvest index had the maximum
contribution (45.99 %) and thistogether with biological
yield plant?, grain number panicle?, and 1000-grain
weight accounted for 90 % of total divergence. Similar

Table1. Clustering patter n of 42 genotypeson basisof D?values

Cluster No. Genotypes Number ofgenotypes
l. IR 65564-44-5-1, IR 66158-38-3-2-1, IR 65597-17-4-3-3, IR 65600-32-4-6-1, 14
IR 65598-152-1-5-2, IR 66167-27-5-1-6, IR 65605-6-2-3-2, IR 69082-26-2-5-2,
IR 66154-48-1-3-1, IR 66774-27-2-3-3, IR 65600-77-4-2-1, IR 65600-42-5-2,
IR 69082-49-2-3-2, IR 66738-174-2-1
Il IR 65600-87-2-2-3, IR 67266-52-3-2-2, IR 66155-2-1-1-2, IR 69104-49-2-1-3, 5
IR 66768-42-3-1
1. IR 66159-23-2-2-1, IR 68554-2-2-3-3-2, IR 68516-3-2-2, IR 68011-15-1-1-2-3, 5
IR 69810-15-2-2
V. IR 65597-29-3-2-3, WCR 21, IR 66159-189-5-2-2, IR 68203-28-2-3-2 4
V. IR 65597-134-2-3-1, IR 68763-46-1-2-5-2 2
VI. Pant Dhan-4, Pant Dhan-12 2
VII. IR 66764-AC4-8, IR 68011-16-1-1-3-2 2
VIII. IR 67323-46-2-1, IR 69806-1-3-3 2
I1X. IR 66736-75-1-3 1
X. IR 66792-23-1-2-2 1
XI. IR 68763-46-1-2-3 1
XII. IR 69810-62-1-3 1
XII1. WCR 6 1
XIV. Govind 1
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findingswere also reported by Deet al. (1988), Ahmed
and Baroh (1999), Singh et al (1996). The present study
suggested that biological yield plant?, grain number
panicle! and 1000-grain weight should deserve
consideration besides harvest index while choosing
parents. The results also support the concepts of
selecting plants on the basis of harvest index.

The cluster means for different traits varied
considerably. Breeding lines of desired plant height (90-
100 cm) were grouped in cluster X1 and XIV. Cluster
XI1I, X1l and X1V had the genotypes with desired
number of grains panicle?.

Consdering theimportance of genetic distance,
relative contributions of characters towards total
divergence and yield potential of genotypes, the present
investigation suggeststhat hybridization between cluster
XII (for panicle length and grain number panicle?),
cluster X1 (for 1000 grainweight), cluster X (for panicle
number plant?), cluster X1 (for flag leaf length) and
cluster Il (for harvest index) would produce heterotic
F, combinations. This would also support the
corresponding inter cluster D? values among these
clusters.
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