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. A wide genetic variability among the types was revealed by the D? analysis and the can-
onical analysis wherein the forty five types formed as many as sixteen clusters, The types chosen
from the same eco-geographic regions were found scatiered in different clusters. The clustering
_together of types from same eco-geographic region into one cluster was also observed. Based on
average inter-cluster distances, the clusters XV, XV| and XIll were found to be highly divergent

from all the other clusters. Among them,

the D*®

distance between Mutant 5 and AC, 263

was the maximum. The mutants namely Mutant. 1, Mutent 3 and Mutant. 5 which have the
common parent (CO1} were distributed in three separate clusters. in the selected materials
yield/plant contributed maximum towards the genetic’divargence.

"The pfa‘nt breeder is ‘always ‘inter=
ested tknow to he genetic divergence
among the types or varieties available
due to reasons that crosses between

genetically diverse plants are likely to.

produce high  heterotic  effect
(Ramanujam et a/, 1974) and the crosses
involving distantly related parents
within the same species produce a wide
spectrum of wvariability. The Mahal-
anobis D* statistic has found faavour as
a tool for estimating such genetic
divergence in the base population for
use in the plant breeding. In this present
study Mahalanobis D* analysis and
canonical analysis were used to find
out the genetic distance between forty
five green gram types and also to
identify the promising types among
them.

MATERIAL AND METHODS

 Materials for the present study
consisted of forty five types of grzen
gram. of diverse origin. Selfed seeds

£

of green gram types were sown in
randomised block design with three
replications in the Agricultural College
and Research [nstitute, Coimbatore
during the month of March, 1980. Each

" type was raised in 4 metres long row

adopting a spacing of 45x10 cs. During
the harvesting stage, cbservations were
made on the height of the plant
number " of ' branches, number of
clusters, pods/cluster, pod length, pod
width, seeds/pod, single plant yield

-and 100 seed weight from ten randomly

selected plants in each type in each

"J »
R,

.4“’"
ﬁ““ 3.‘?.,.‘_,\‘ -

" ey "'\\r o T h. Lo

replications. Mahalanobis D' analysis

was used for estimating the- genetic
divergence among the {types.’ The
method suggested by Rao (1952) was
followed for computing D* values and
also for detertmining the group const-
ellations. The canonical analysis as
suggested by Arunachalam and Ram
(1967) was also used for estimating
the genetic divergence.

1. Assistant Professor & 2. Director. Scheol of Grnetics,
Tamil Madu Agricultural University; Coimbatore-3,

631


https://doi.org/10.29321/MAJ.10.A02766

SHANMUGAM and SREE RANGASAMY

RESULTS AND_ DISCUSSION

Significant  differences  were
observed among the types for all the
nine characters indicating the presence
of high variability among the materials.
By the application of clustering tech.
nqgiue, the forty five genotypes were
grouped into sixteen different clusters

(Table 1). This did not conform to the

groupings based on the geographic
origin,

Among the .clusters, cluster VII
was the largest with eight types
followed by cluster VI, while the cluster
XIV, XV and XV| consisted of only one
Type. the cluster Xll contained the
types from the Tamil Nadu regions
showing the similar genetic architecture
among the types of these clusters. Such
a parallelism was also reported by
Dhawan and Singh (1861) in maize,
Singh and Joshi (1966) in linseed
Magesha (1976) in rice and Singh and
Singh (1976) in chilli. Each of the
other clusters contained types from
different geographical regions;
clustering pattern thus failed to indicate
any relationship between geographic
divergence and genetic divergence.
This is in consonance with ~the
findings of Murthy and Anand (1966)
in linseed, Gupta and Singh (1970). in

green gram, Verma (1870) insoy bean,

Mehndiratta and Singh (1871) in
cowpea, Shwe etal, (1972) in Soybean
and groundnuta, Malhotra et al. (1974)
in green gram, Chatdhary et al. (1975)

The

[Val..69. Ne, 10.

Another feature which. come to
light was, the types from Tamil ‘Nadu
were distributed in . different “clusters
indicating the presence of wide genetic
variability in the material = chosen
from the same region. This may
be due to the wide soil ‘and climatic
difference in the region. In the same
way, Mutant 1, Mutant 3 and Mutant 5
which have the common- parent (CO1)
were distributed in three' separate
clusters namely XII, VIII and - XVI-and
the inter-cluster D* distances were also
moderately. high This indicated that
the mutations have got a very good
effect in creating variability which
result in genetically divergent mutants.
The intra-cluster D* ranged from 2.24
to 14.79 (Table 2). The lowest intra-
culster distance was shown by the
clusters V and VI indicating the straine
of these clusters resemble one another
genetically. and appeared to have
evolved from the common gene pool.
inter-culster D

Based on the

“distance, the clusters XV, XVI and Xl

in cluster bean, Paramasivam (1979) -

and Boomilkumar
gram.

(1980)

in green

were found to be highly divergent from
all the other clusters. Among  them,
the inter-cluster distance between XV
and XVI was the maximum followed by
the distance between XII and XVI. All
the types of these .clusters belong to
the Tamil Nadu region. The types in
these clusters may serve as potential
parents and the crossing between the
types of these clusters may result in
high heterosis for both the qualitative
and the quantitative’ characters.
Heterosis can also be ‘exploited by
‘using the genetic dwersrt!,r' of the germ
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In the canonical analysis the first
two canonical roots together accounted
for 76.6% -of the total variability.
Hence, the two dimentional representa-
tion of the relative position of the types
was found adequate and it again con-
form the clustering pattern of the
D analysis. In the present materials
vield/glant contributed the maximum
towards the genetic divergence
followed by number of clusters and
pods/cluster. (Table 3)

The present study thus indicated
that the geographical diversity need
not necessarily be related to genetic
divergence. The desirable diverse
plants need not be selected for hybri-

disation from distant geographical’

regions. Locally adopted diverse plants
may as well be exploited furitfully.
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TABLE 1 COMPOSITION OF D' CLUSTERS

[Vol, ‘69, No; {05

Cluster 1;.‘;3. Designation and arigin
lypes

| 3 LM58(p), LM251(P), AC266 (M) .

it 4 PS10(D), LM220(P), LM294(D), NP36(D)

1y 3 LM187(P), LM205(F), PLS308(P)

1\ 2 LM215£F}. coz/c)

v 2 PLS291,P), PLS218/2 P

Vi 5 ) LM314(P). LM36O0(P), LM388(P), 1781/3(A);

PLS41 (P ) TR

1]

Vi 8 LMEB(P), LM197(P), LM220(P], LM3O04(P), - -

AC42(M), PLS271(P), PLS308(P) 1726[1-1 (&)

WHE 2 .LMBE-[PJ. Mutant3 (C)

1% 4 LM25(F); LM105(P), LM229(P), L306(F)

X - 3 MS9723(C), LM39T(P), 1790/4(A)

Xt 2 PLS267/2(P), LM40G(P)

Xl 2 Mutant 1 (C). MS8B908 (C)

Xh 2 MS9331(Cy* LM275:P)

X 1 MS9724(8)

XV 1 Mutant 5 (C)

XV 1 AC263 (M)

P = Punjab; M = Madurai; D s Delhi; C = Coimbatare

A = Annamalal University

Fe = Pearivanaickenpaloyam

E = Bihar
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Tabla 3 Co-ellicients of first two canenical vactors in 45 types of gresngram

Canonical

veclors
Characters L1 £
Days to firel bloom 0450 «—-.04%5
Plant height 0177 —,0031
Mumber of branches .1I25'G —.Iﬂlﬁﬂ? |
Pod length L1001 .IEIE!{J;"!
Pod width —0139 ) AT15
Seedslpod — 0064 1578
Mumber of clusters ‘ 1782 —..i':'-illlﬁ
Pods/clusters 12846 —.0482.
100 sead weight 40300 .1837
yield/plant 53p4 7979




