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ABSTRACT

Genetic divergence of 50 varieties of winter wheat (Triticum aestivum L. em. Thell.) was
assessed using Mahalanobis' 0 2 statistic. They were grouped into six clusters. Grain
weight/main spike, grains/main spike, grain yield/plant, biological yield/plant, l000-grain
weight, plant height, days to 500/. flower and days to maturity contributed maximum to
total genetic divergence. Based on mean performance, genetic distance and clustering
pattern, hybridization involving cvs. Tufilar, Agent, Holdfast, Bolal and Compair
belonging to clusters IV, VI, V, III and I, respectively, as parents should give high yielding
varieties.

Key words: Winter wheat, Triticum aestivum, multivariate analysis, genetic divergence.

High yielding parents with greater genetic diversity are required to develop productive
hybrids. For identifying genetically diverse parents for hybridization, multivariate analysis
(Mahalanobis' D2 statistic) has been used in spring wheat [5-8]. It is a powerful tool for
quantification of genetic divergence among the parents. However, such information is
limited in winter wheat. An attempt was, therefore, made to work out genetic diversity in
a group of winter wheat varieties.

A large collection of winter wheat germplasm is being maintained at the V.P.K.A.S.,
Almora (UP.). From this collection, a representative sample of50 varieties was taken for the
present investigation. The experiment was conducted in randomized block design with
three replications at Hawalbagh situated 1250 m above m.s.I. in the Kumaun hills of Uttar
Pradesh. Each variety was grown in three rows of 3 m length, spaced at 30 em. The distance
between plants within rows was 10 em. Five plants were randomly taken from the central
row of each experimental plot to record observations on ten quantitative traits of economic
value. The observations on days to 50% flower and days to maturity were recorded
on plot basis. .

·Present address: B-14, I.A.R.I., New Delhi 110012.
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Mean values of different characters were used to carry out general analysis of variance
following the standard procedures. Mahalanobis' 0 2 statistic was used to assess the
divergence. Varieties were grouped into different clusters using the Tocher's method as
described by Rao [1].

The analysis of variance revealed highly significant differences among the varieties for
all the characters, indicating adequate genetic variability in the experimental material.

All the 50 varieties under test were grouped into six clusters (Table 1). The largest
number of varieties (43) were included in cluster I, followed by 2 varieties each in clusters

Table 1. Cluster composition in winter wheat

Cluster Number of
varieties

Names of varieties

43 Maldoa, Rossulaka, Opal, NS 879/4, Stepoa, Martonvasur, Bezostaya, Burgas-2,
Samson, Victor, Chancellor, Marisdoe, Maris- 5-3, Strempalli, Kitacome, Aurora,
Budifan, Kavkaz, Yorkwin, Blueboy-Il, Dunav-l, Ooina, Slavyanka, Rescue,
Axminister x CC, Erithrospermum, Beserka, Likafen, Chinese-66, Produe 6922A-16,
TW 238/26/7/9/3, GKF-2, NSR-l, Newton, Compair, Frondoso, Favorit, Gomod
Local, CI/3449/Cntyle, EC 1774, Mura, Sentinal, Centurk.

n 2 Mariswidgeon, Flevina

III 2 Sappo, Bolal

IV 1 Tufilar

V 1 Holdfast

Vi 1 Agent

II and III. Clusters IV, V and VI consisted of one variety each. Therefore, mostof the varieties
under investigation forming cluster I did not exhibit much genetic divergence. At the same
time, grouping of the 50 varieties into six clusters provided enough opportunity to select
genetically diverse genotypes from the experimental material.

The average intercluster 0 values ranged from 14.0 to 30.6 (Table 2). The highest
intercluster 0 value (30.6) was observed betweenclusters IV and VI with one genotype each.
Therefore, the varieties falling in these clusters were genetically most divergent. The
minimum intercluster 0 value (14.0) was recorded between cluster I with 43 genotypes and
cluster III with 2 genotypes, indicating that the genotypes of these two clusters were
genetically close.
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Table 2. Average inter- and intraduster (diagonal in
bold) distances (D) in winter wheat

VI

0.0

30.6

22.3

26.5

22.2

19.9

v

0.0

17.5

15.1

15.6

15.5

N

0.0

26.4

16.6

19.2

m

15.9

14.0

15.2

II

19.5

14.9

11.4

Cluster means for different
characters indicated that the mean values
for grain yield/plant, harvest index,
b · I . I . ld/ It' . ht/ Clusters10 ogica Yle p an , gram weig
main spike and grains/main spike were
highest in cluster IV (Tufilar) besides
desirable plant height and shortest II

durations for 50% flowering and m
maturity (Table 3). Cluster V (Holdfast) N

showed highest lOoo-grain weight and
shortest plant height. Clusters I v
(Compai.r), II (Bolan and VI (Agent) VI
exhibited highest number of effective -----------------
tillers/plant, spikelets/main spike, and tillers/plant, respectively. Cluster VI also
maintained highest plant height, longest durations for 50% flowering and maturity,
whereas, cluster II (Mariswidgeon) had, by and large, low mean values for majority of
charactcl".

Table 3. Cluster means for different characters in winter wheat

Cluster Days Days Plant Tillers Effect- Spike- Grains Grain Bio- Harvest 1000- Grain
to to height per ive lets per weight logical index grain yield

50% matu- (em) plant tillers per main per yield weight per
flower rity per main spike main per (g) plant

plant spike spike plant (g)
(g) (g)

164.4 206.1 115.8 17.4 12.9 21.9 42.7 1.22 43.5 0.24 28.9 10.3

II 188.5 223.7 106.7 16.4 8.8 22.6 32.5 0.45 31.8 0.11 17.4 3.5

III 171.8 211.2 110.0 15.6 11.4 25.4 42.8 0.89 50.3 0.10 19.3 4.8

N 155.7 202.3 100.0 14.0 8.8 24.5 71.0 2.70 63.3 0.29 38.7 18.7

V 167.3 217.7 98.1 15.9 12.5 22.8 49.0 1.63 46.7 0.24 41.3 11.3

VI 207.0 230.7 141.7 17.7 12.0 21.5 32.9 0.80 37.0 0.23 26.9 8.3

Cluster means varied considerably with respect to all the characters excluding
spikelets/spike, tillers/plant, and effective tillers/plant (Table 3). Singhal and Upadhyay
[6] also did not observe marked differences among clusters for spikelets/spike and
tillers/plant in spring wheat. A comparison of mean values in the most diverse clusters (IV
and VI) showed marked variation with respect to grain weight/main spike, grains/main
spike, grain yield/plant, biological yield/plant, lOOO-grain weight, plant height, days to
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50% flower and days to maturity. Therefore, these characters can be considered responsible
for creating divergence and differentiation between varieties in winter wheat. Jatasra and
Paroda [7] also reported the importance ofplantheight, grainweight/ear, 100Q-grainweight
and grain yield/plant in genetic diversity in spring wheat.

Hybridization between the varieties falling in the most distant clusters (Tufilar and
Agent) is likely to generate superior segregates. Based on the mean performance, genetic
distance and clustering pattern, hybridization involving cvs. Holdfast, Bolal and Compair
should result in desirable combinations leading to development of useful genetic stocks and
varieties.
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