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MULTIVARIATE ANALYSIS OF DIVERGENCE IN TRITICALE

1
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ABSTRACT

The' nature and magnitude of genstic divergence was assessed in
63 genotypes of triticale using D? - statistics. The population was
grouped. into 13 clusters. Cluster I, 1II, IX and VI were larger and
included more than half of the total population. The geographical
diversity has not been found related to genetic diversity. The varisties
'JNK BT-234' and 'UPT 74546' belonging to clusters XII and XIII respec-
tively having greater statistical distance

for hybridization programme as they are expected to oroduce reasonably

betusen them may be selected

557

good hetesrotic effects.
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The knowledge of mnature
and degree of divergence at
inter and intra allelic -level
is very useful in understanding
the course of evaluation of
varieties and also in selecting
of desirable parents for breed-
ing programme. The more geneti-
cally diverse parents, greater
are the chances of obtaining
Higher heterotic expression in
Fys and broad spectrum of vari-

ability  in the segregating
populations. A 1limited infor-
mation (Kaltsikes, 1974 and

Ahmed et al., 1980) is available

on the genetic
triticale.

diversity in

MATERTALS AND METHODS

Sixty three genotypes were
grown in a randomized Dblock
design with three replications
in. 1980-8l1. Each genotype had
one row, each being 5 m in
length. The spacing between and
within lines was kept 45 and
15 cm respectively. Observations
were recorded on 10 randomly
selected plants from each row
for plant height, tillers/plant,
main spike length, spikelets/
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Table 1. Orouping of varisties into different clusters

Ma. of
Clust Varieties

HRREES varisties

I | 14 UPT 7530, UPT 7404, UPT 7511, UPT 74114,
URT 74293, UPT 75182, UPT 75233, UPT 75226.
UPT 75203, DTS 280-7, OTS 30, TL 54
K 6T 206A-1 & JNK 6T DO1A

11 11 UPT 75121, UPT 75162, UPT 75141, UPT 75231,
UPT 75235, UPT 74294, UPT 75240, UPT 74086,
UPT 75122, UPT 7620 & DTS 47-1

111 5 UPT 7546, UPT 7538, UPT 7542, UPT 75124 & TL 68

IV 2 TL 238 and JNK - BT 243

v 4 UPT 75232, UPT 75234, JNK-6T 231 and INK-6T 215

W1 6 UPT 7567, UPT 7578, UPT 7619, DTS 34-3, TL 63,
INK=6T 239

VIT 2 UPT 75151 and TL 167

VIII 2 UPT 74524 and INK-6T 220

IX ;] UPT 7621, UPT 74531, UPT 74547, UPT 74430,
DTS 440-4, TL 174, INK-6T-D70, JNK-6T-212

X 3 UPT 74553, UPT 74551 and UPT 74548

X1 3 UPT 7535, UPT 74549 and DTS 551

XI1 2 INK=6T 243 and INK-6T 139

XI11 1 UPT 74546
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main  spike, grains/main spike,
yield/plant and 100-grain
weight. The Mahalanobis's D? -
statistics was wused to measure
the . genetic  divergence  as
suggested by Rao (1952). The
graﬁping in wvarious clusters
was done by Tocher's method
(Rao, 1952).

RESULTS AND DISCUSSION

‘The analysis of wvariance
showed highly significant diffe-
rence  in treatment means for
all the characters except number
of tiller/plant which was signi-
ficant at 5% level. The entire
population on the basis of D?
statistics was grouped into 13
clusters (Table 1). Cluster I
and II were the largest compri-
siﬁg of 14 and 11 genotypes
respectively. The next cluster
was IX which included 8 geno-
types and. followed by cluster
VI with 6 genotypes. This indi-
cated that ‘the largest number
of genotypes were genetically
close to one another in these
4 elusters and the apparent wide
diversity was mainly due to rest

of the ' genotypes distributed
in the remaining 9 clusters.
The wvariety UPT 74546 from

Pantnagar could not be grouped
with any other variety and for-
med a separate cluster and thus
proved to be the most geneti-
cally divergent. The other 8
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clusters had varieties varying
from 2 to 5. Varieties from the
different locations vere
accommodated in the same clus-
ter, while the wvarieties 1like
DTS 551, DTS 34-3 and DTS 440-4
from Delhi and varieties from
Pantnagar distributed to diffe-
rent clusters. The possible
explanation for variability
evolved in
may be due
gselection for

gtrains
habitat
to directional
some agronomic characters and/
or genetically diverse mnature
of the parents used in synthe-
sizing the genotypes. ‘These
results showed that the geo-
graphical diversity was not fully
reflected in the genetic diver-
gity as the clusters from the
same origin have been grouped
separately and from different
origin in the same group. Such
unparallelism between geographic
and genetic diversity might be
due to forces other than geo-
graphic distance such as ances-
tral relationship, genetic
drift, free exchange of breeding
material from one place to
another and varied nature of
selection in different regionms.
Genetic drift and selection in

among the
the same

different environments could
cause greater diversity  than
geographical distance. Singh

and Bains (1968) and Singh and
Gupta_ (1969.) in ecotton, Bhatt
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(1970) in self pollinated crops
and Tewari (1975) in barley also
deduced the same conclusiom.

The analysis of mean values
of clusters with respect to
different clusters (Table 2)
revealed overall wide differen—
ces among mean values of the
clusters for all the characters.
The maximum mean value for plant
height was observed in cluster
XI1I, followed by cluster XII.
The cluster XIII also showed
the maximum mean value for length
of main spike and 100-grain
weight, Number of tillers/plant
was found to be maximum in clus-
ter IV followed by cluster V
and VIII. The number of spike-
lets/main spike and grains/main

spike were pronounced by the
varieties grouped in cluster
¥1I. The varieties included in

the cluster VII were characte-
rized by highest yield/plant.
Papulaﬁicn belonging to clusters
IV and VII had also equally
high yield/plant, while cluster
X included poor yielders:- The
remaining . clusters occupied
intermediate position for this
character.

Intra- and inter-cluster
D? estimates are presented in
Table 3. The intra-cluster
distance varied from 2,57
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(cluster IV) teo 23.34 (cluster
X1I). The minimum intra-cluster
were closest to one another than
those in other cluétersi'ﬂidstéﬁ
XIIT1 involved a single wvariety
UPT 74546, which suggested. that
it has entirely a different
genetic constitution from rest

of the wvarieties included in
other clusters. The inter-
cluster distance ranged from
4.53 to 80.03, the minimum and
maximum wvalues being recorded

between cluster 1I and XI, and
VII and XII respectively. In
cluster II and XI all the
varieties except DTS 47-1 and
DTS 551 were from Pantnagar,
while in clusters VII and XIII

recording the highest statis-
tical , distance Dbetween them
involved varieties: wviz. UPT

75151 and TL 167 in cluster VII
belonging to  Pantnagar and

Ludhiana respectively, and only
variety UPT 74546 1in cluster
XIIT  from Pantnagar. - These

results indicated that the varie-
ties included in cluster II are
very much close to the varieties
grouped in cluster XI, while
the wvarieties  belonging to
clusters VII and XII had wide
diversity Dbetween them. The
genetic diversity = among the
parents to be included im the
hybridization programme has been
greatly emﬁhasized but the
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desirable diverse parents for
hybridization need not neces-
éq;iiy be selected from distant
geographic regions. The selec-
tion of the parents must be
based on the inter-cluster
distances as greater the dis-
‘tance between the two cluster,
wider the genetic diversity
and secondly, the well
adopted varieties in a parti-
cular region should be utilized
as they may impart in their
progeny a high degree of adap-
tability in that particular

region should be utilized as
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they may impart in  their
progeny a high degree of adapt-
ability in that particular
region and similar climatic
conditions.
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