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“Multivariate analysis of geneti¢ divergence in'blackgram
(Vigna mungo) (L.) Hepper.)

A, S.-SHANMUGAM! and S. R. SREE RANGASAMY®

Forty five types of blackgram were grouped into ten clusters with the aid™of
Mahalanobis’s D?* statistic bringing out the presence of wide genetic diversity. The elus-
tering patten indicated that the geographic diversity was not the only factor for determining
the genstic diversity, The intercluster distance- between the type No,55 and the types in

' the cluster VIl wera found maximum. The clustering pattern of the J2 mare or less confirmed
with the elustering pattern of the camonical {(Vector) analysis carded out with the same
data, Among the characters yield'plant contributed to the maximum ln'm:rurds the genetic

divergence.

The success of hybridisation pro-
gramme - in self-pollinated crop for
recombining characters is mainly depen-
dent: on- the -genetic diversity of the
parents. Crossing between them results
in wide spectrum of wvariability. The
utility of multivariate analysis such as
Mahalanobis’s D* and canonical (Vector)
statistic to assess the magnitude of
'such genetic divergence among the
base population at genotypic level and
also to identify suitable diverse parents
for hybridisation programme is well
established by Chandrasekariah et al.
(1968), in. Eusorghum, Ram and Pan-
“war (1970). in Rice, Narsinghani et a/
(1978) in Peas and Mehra and Peter
(1980) in Chilli. ‘With this view, the
magnitude of genetic divergence among
45 types of blackgram was assessed
with the aid of Mahalanobis’s D: and
canonical analysis and the results are
presented.

MATERIAL AND METHODS

 The experimental material for the
present investigation consisted of 45

types of blackgram obtained from
different geographical regions. The
materrials were sown in the randomi-
sed block design with two replications
during March, 1980 in Agricultural
College and Research Institute, Coim-

‘batore, At the time of harvest, obssr-

vations were made from ten randomly
selected plants in each type for vield
and yield components. Mahalanobis‘s
analysis as suggested by Rao, (1952)
was used for estimating the genetic

~divergence among the population. The

method suggested by Tocher (Rao,

1952) was followed for determining

the group constellations. Intra and
inter-cluster divergence and cluster
means were worked out. The same
data were subjécted to canonical analy-
sis as described by Arunachalam . and
Ram (1967). This méthod involved the
transformation of correlated unstand-
ardised means into uncorrelated stand-
ardised variables {Rao, 1952).

RESULTS AND DISCUSSION

The analysis of variance showed
the presence of wide variation among
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the selected types for all the ten chara-
cters.© The presence of variation was

again confirmed by the D' analysiS

wherein the 45 varieties formed as many
as ten clusters. The varieties within
the clusters have smaller D' values
among themselves than those from
groups belonging to two different clus-
tars. Thecomposition of different clus-
ters with their origin° was presented
in Table 1, Among the ten clusters,
cluster | was the largest having sixteen
types followed by cluster V and Il
with 7 and 5 respectively. The cluster
IX and X consisted of one type each.

The clustering pattern revealed
that the eight clusters out of the ten
contained ‘the t*,ﬂpes from different
gengraphlcal regions yet indicating
their close affinity and similarity irrespe-
ctive of the origin. In the same way
types from same eco-geographic regions
had a tendency to fall in different
clusters. These indicated that the geo-
'graphic diversity though important may
not be the only factor in determining.
the genetic diversity, Factors other than
the geographical diversity might be
responsible for the differential grouping
of the varieties.. So, the geographical
diversity is not an adequate index of the
genetic diversity. Thisisin consonance

Vo', 68, No,. 11

diversity than geo-graphic- ‘distance.
However, in some clusters the effect of
geographic origin influenced the clus-
tering pattern also. The clusters VI and
VIl contained types from same geogr-
aphic regrions. This - indicated that’

-although the geographic . distribution

was not the sole criterion of - genetic
diversity the importance - af former
l:uuld still be traced. Such'a paralle-

lism was also reported by Katiyar and

Singh (1978) in Chick pea.

The statistical distance (D)
(Table 2.) presented the index of
genetic ,diversity among the clusters.
The greater is the . distance between
the clusters wider is the ‘genetic div-
ersity in, the genotypes.. The. inter-
cluster D* distance was maximum bet-
ween the clusters V1| and x indicating
the wide’ diversity between these two
clusters.: The .inter-cluster ~ divergence
was less between Il and IV clusters
showing the ' closeness of the types

~ from these two clusters. In addition

with the findings of Gupta aud Singh |

(1970) and  Malhotra et al. (1974).
Clausen and Hiesey {1553) demonstra-
ted that even a single e component of

environment such as” the temperature

could cause difference between and
within the race. Murthy and Arunach-
alam (1966) were of the opinion that
the genetic drift and selection in-diffe-
erent environments may cause greater

to the genetic diversity of the clus-
ters, the vield potential of the types
of different clusters is also important
for the breeding programme. The
clusters X had the highest:-mean val-
ue for pod width, number of clusters
and yield (Table 3). -The types of the
cluster - VI were late and -tall with
highest pod length. The cluster Il had

‘the highest mean value:for tha num-

ber of branches.

The.only one variety that was pla-
ced in cluster X had good yield poten-

tial and also showed wide genetic

divergence with all the clusters. Among
them the distance between X and VIl

" was the maximum: So; the-solitary-type
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in cluster X on one hand and the ty-
pes in.cluster VIl on the other' may
serve as the potential parents in hetero-
sis’ breeding. Singhand Gupta (1968)
using D* statistic found that the pro-
genies derived from diverse crosses
'gave divergent and useful progenies.
Adequate relationship between the ext-
ent of heterosis and the genetic diver-
gence was also reported by Harring
ton (1940) in wheat, Murthy (1965)
in Tabacco, Moll et al. (1985) and
Gomej (1966) in Maize and Rajanna
et-al. (1877) -in tomato.

~ In the canonical analysis, the first
canonical root accounted for 79% of
the total variability and the first two
canonical roots together accounted for
90.9% of the total divergences. Hence
the two dimeniional representation of
the relative position of the types in the
Ai, A, graph was found adequate. The
clustering pattern on the basis of A, and
A- graph of the canonical analysis more
or less confirm withthat of D* analysis
The first two canonical vectors were
presented in._Table 4. In the present
collection yield/plant contributed the
primary axis of difterentiation followad
by the number of clusters. Number of
clusters followed by vield/plant were

important in the secondary axis of -

differen_tiatiﬂn. -
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Table 1 Composition of clusters,
Cluster Mumber of types Types with arigin
16 £02/107 (C) (43), M2 (C) (8), AC264 *(WB). (1),

AC207 (AP) (41), AC226 (AP) (5), Cannanore (Ke)
© (2), BRGB (WE) (35), P293 (D, (29), P49 (D) (9).
P226 (D) (21), Magpur (MP) (17). AEEZB {TN).
(25). CO2{85 (C) (10), CO4 (C) (45) . Bhilsagreem,
(AP) (44), ABIS (TN) (42), = '« .~

N 5 US131 (D) (12), AC143 (TN) [20]}, AC220 TAP) (28),:
AC220 (AF) {23}, AC31 (D) (31), B-12-4-4-(0) (40)

] i Mahesan [K) {32], Snrdarnagar {n) (1 B‘L cos {E} {35]
Cumpnsua 2 ('EN} |'|-1} Krishna (R) {39}

1 4 VZ)N189[6 (C) (6), UPUZ (UR) (19}. sta .:D]. (111
Allshabed (UP) (22).

W "7 Sathamanga?am ETH:; [3&]. Et:awah Elack {5 A} {EE,I
Kaigoan (MP) (23), Lu 36/5 (L) (34), P 200/2 (D)
(37), €02 (C) (13), Lalgudi 1TN] (16;.

| 2 ADTI (TH) {3_}., Lalpuram (TN,I_.{?}_.

Vil 2 C02/23 (TR (24), Mathakalai (A) (21).

vin 2 P133 (D) (4). P45 (O) (334,

IX g Si (Ke) (15).

X 1 No. 55 (M) (30).

M=Maharastray Ke=Kerala, @ De=Delli, A=ASsam,
TN=Tamil Nadu, C=~Coimbatore, MP=Madhya Pra-
desh, La=Lidhians, -S.A. South Africa. - UP=Uttar
Pradesh, Re=Rajasthan, K= Karnataka, ‘O=0Oriesa
APmAndhra Pradesh” WBe=West Bengal,
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