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ABSTRACT

In the present investigation forty inbred lines of maize procured from AICRP on Maize,
Kolhapur was evaluated in Randomized Block Design during kharif, 2014. The D? values ranged
from 125.88 to 1664.64. All the fourty inbreds evaluated were grouped into six clusters in which
cluster I accommodating maximum 15 inbreds followed by cluster II and III with 8 inbreds and
cluster IV with 7 inbreds. The cluster V and VI were monogenotypic indicating wide divergence
from other clusters. The maximum intra-cluster distance was observed in the cluster IV (212.86)
followed by cluster III (174.24) and cluster II (131.56), suggesting that inbreds present in these
clusters possesses varied genetic architecture and might have originated from different genetic
pool. The maximum inter cluster distance were observed between cluster V and cluster VI
(1664.64) followed by cluster III and cluster VI (982.19) and cluster IV and cluster VI (804.85),
indicating wide divergence among the clusters, which suggested that the genetic architecture of
the inbreds in one cluster differ entirely from those included in the other cluster. On the basis of
inter cluster distances, cluster means, per se performance observed in the present study, inbreds
QMI-1427, QMI-1464, QMI — 1455, QMI -1457, QMI-1440, QMI-1432, QMI-1444,QMI-1437,
QMI-1461 were found to be promising, suggested for future breeding programme.
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INTRODUCTION

Maize (Zea mays L.) popularly
known as corn, is well known cereal crop of
global importance and is believed to have
originated in central Mexico 7000 years ago
from a wild grass, and Native Americans
transformed maize into a better source of
food. Maize contains approximately 72%
starch, 10% protein, and 4% fat, supplying an
energy density of 365 Kcal/100 g and is
grown throughout the world, with the United
States, China, and Brazil being the top three
maize-producing countries in the world,
producing approximately 563 of the 717
million metric ton/year. Maize can be
processed into a variety of food and
industrial ~ products, including  starch,
sweeteners, oil, beverages, glue, industrial
alcohol, and fuel ethanol. It belongs to family
Poacae and Tribe Maydeae. Maize is cross
pollinated crop with 95 to 100 per cent cross
pollination. It is used as livestock feed in a
variety of ways. It may be used as grain,
silage, hogging down, grazing and forage.
Genetic diversity is variability available
among the different genotypes of a species.
D? statistic is useful multivariate statistical
tool for effective discrimination among
various genotypes. (Murty and Arunachalam,

1966). This technique measures the forces of

differentiation at intra and inter cluster levels

and thus helps in the selection of genetically
divergent parents for their exploitation in
hybridization programme. The D? also
measures the degree of diversification and
determines the relative proportion of each
components character to the total divergence
in maize. The present investigation was
carried out to study the nature of extent and
pattern of genetic variation in available
inbreds of maize.
MATERIALS AND METHODS

In the present investigation, 40
inbreds of maize procured from AICRP on
Maize, Kolhapur were evaluated to study
nature of extent and pattern of genetic
diversity. The experiment was laid out in
Randomized Block Design (RBD) with three
replications. Forty inbreds were randomly
planted in three replications. Each entry was
represented by a single row of 4.00 m length
spaced at 75 cm between the rows and 20 cm
between the plants within the rows. Two
border rows were planted at both sides of
blocks to reduce the border effects. Five
random plants from each treatment in each
replication were selected for recording
observations. The selected plants were
tagged at the age of 35 days. The
observations were recorded on days to 50%

tasselling, days to 50% silking, plant height
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(cm), days to 50% maturity, ear head height,
ear length, number of grain per cob, 100
grain weight, shelling per cent, number of
cobs per plant, protein content (%) and seed
yield per plant. The D* analysis as described
by Mahalanobis (1936) was utilized to assess
the genetic diversity among 40 inbreds of
maize and Tochers’ method was employed
for grouping the genotypes into different
clusters as described by Rao (1952).
RESULTS AND DISCUSSION

Genetic divergence among 40 inbred
of maize for 12 characters were made by
using Mahalanobis D analysis as per Rao
(1952). Based on Mahalanobis D analysis,
40 inbreds of maize were grouped into six
clusters (Table 1). The D* values were ranged
from 125.88 to 1664.64. The largest cluster I
consisted 15 inbreds followed by cluster II
and III with 8 inbreds and cluster IV with 7
inbreds. The monogenotypic nature of V and
VI clusters indicated maximum divergence
from other groups. Similar, results were
reported by Khumkar and Singh (2012),
Singh and Chaudhary (2012), Saxennna and
Sandhu (2008), and Singh et al. (2008). The
intra and inter cluster D* and D values were
worked out and depicted in (Table 2). The
maximum intra cluster distance was observed
for cluster IV (212.86) followed by cluster III
(174.24) suggesting that inbreds included in

these clusters might have different genetical
architecture. However, the lowest intra
cluster distance was observed in cluster I
(125.88) indicating that the inbreds of these
clusters resembled one another genetically
and from common gene pool. The clusters V
and VI were monogenotypic and showed no
intra cluster distances.

The maximum inter cluster distance
was observed between cluster V and VI
(1664.64) followed by cluster III and VI
(982.19), cluster IV and VI (804.85),cluster
IT and cluster V (754.60), cluster I and V
(754.60), cluster IV and V (418.80), cluster
Il and V (446.05). These clusters are
divergent form each other and the inbreds
belonging to them can be used for
hybridization programme because crosses
between inbreds belonging to the clusters
having maximum inter cluster distance, will
give high heterotic response and yield better
recombinants (Bhatt, 1970). The inter cluster
distance between cluster I and II (235.31)
was comparatively low suggesting that the
genetic constitution of the inbreds in one
cluster were in close proximity with the
inbreds in other cluster of the pair. Singh et
al (2011) reported that inter-cluster distance
were higher than intra-cluster distance,
suggesting wide genetic diversity among the

inbreds of different groups.
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Cluster means for different characters
indicated that none of the cluster contained
inbreds with all desirable characters and so
recombinant breeding between inbreds of
different clusters is needed (Table 3). Cluster
VI (100.67 g) with one inbreds recorded
highest mean seed yield per plant followed
by cluster 11 (87.52 g), cluster V (84.33 g)
and cluster IV (80.58 g). Whereas cluster I
(78.94 g) and cluster III (73.94 g) recorded
lowest value. Out of 12 characters studied,
cluster mean for 50 per cent tasselling varied
between cluster 111 (47.74 days) to cluster I
(49.64 days). The cluster mean for 50 per
cent silking varied between cluster III (48.49
days) to cluster V (53.98 days). The inbreds
involved in cluster III (48.49 days) appeared
early silking as this group has taken
minimum number of days for silking
followed by cluster IV (48.88) and cluster II
(49.88). Apart from cluster V (53.98), cluster
VI (50.57) and cluster I (50.53) indicated late
silking inbreds. The highest mean plant
height was observed in cluster VI (187 cm)
followed by cluster II (167.90 cm) and
cluster I (167.74 cm). Days to 50 per cent
maturity was ranged between cluster V
(83.34) to cluster I (86.06). The highest mean
for days to 50 per cent flowering was
observed in cluster 1 (86.06) followed by
cluster II (85.42) and least in cluster V

(83.34). Ear head height varied between
cluster V (46.32 cm) to cluster VI (94.24
cm). The cluster VI (94.24 cm) showed
highest ear head height followed by cluster II
(73.03 cm). The maximum mean ear length
was recorded in cluster I (16.53 cm) followed
by cluster VI (15.33 cm) and cluster II (14.75
cm). The highest number of grains per cob
was recorded in cluster VI (510.79) followed
by cluster II (504.30) and cluster V (450.50).
The clusters mean for 100 grain weight was
maximum for cluster IV (23.63 g) followed
by cluster V (22.68 g). The cluster VI (84.60)
recorded

highest
followed by cluster II (83.59) and cluster I

shelling  percentage
(83.55). The maximum number of cobs per
plant was observed in cluster VI (2.17)
followed by cluster II (1.57). The minimum
cluster mean was observed only one in
cluster III, cluster IV and cluster V. The
highest mean of per cent protein content was
observed in cluster IV (9.13 %) followed by
cluster III (8.94%) and cluster 1 (8.91%).
Considerable amount of variability for seed
yield per plant was observed within cluster
mean for this character. Cluster VI (100.67 g)
showed highest cluster mean followed by
cluster II (87.52 g), cluster V (84.33 g) and
(80.58 g). The

contribution of these yield components in

cluster IV positive

genetic divergence may be considerably help
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in selecting inbreds for yield and yield
attributing traits. Based on cluster means
Singh and Chaudhary (2003) also reported
wide range of variation for grain yield and its
components in maize. The present results are
in agreement with those of Tang et al
(2002).
The percent contribution of 12
characters for divergence in maize inbreds is
presented in (Table 4). Out of 12 characters
studied the character 100 grain weight
(26.41%) contributed highest divergence
followed by Plant height (22.31%), Ear head

height (21.15%), Number of grain per cob

(18.33%), Shelling per cent (6.15%), Seed
yield per plant (3.08%), Protein content
(1.79%). The contribution of number of cobs
(0.64%), days to 50 per cent maturity
(0.13%) were low magnitude and days to 50
per cent tasselling, days to 50 per cent
silking, ear length did not contributed
towards divergence. Similar results were
reported by Datta and Mukharjee (2014), for
contribution of ear weight and ear length
towards divergence. William and Hauller

(2011) reported that grain yield provided

meaningful estimates towards divergence.

Table 1: Distribution of 40 inbreds of maize into different clusters

Cluster Number of Inbreds
Number inbreds included
1 15 QMI-1443, QMI-1446, QMI-1447, QMI-1428, QMI-1429, QMI-1450, QMI-1455,
QMI-1426, QMI-1436, QMI-1463, QMI-1431, QMI-1435, QMI-1460, QMI1-1442,
QMI-1464
11 8 QMI-1444, QMI-1445, QMI-1441, QMI-1434, QMI-1433, QMI-1437, QMI-1457,
QMI-1452
I 8 QMI- 1448, QMI-1462, QMI-1456, QMI-1454, QMI-1429, QMI-1459, QMI-1461,
QMI-1451
v 7 QMI-1425, QMI-1430, QMI-1438, QMI-1453, QMI-1458, QMI-1427, QMI-1439
\4 1 QMI-1440
VI 1 QMI-1432
Table 2: Average intra and inter cluster D* values from 40 inbreds of maize.
Clusters 1 11 111 v \4 VI
1 125.88 23531 371.71 252.17 754.60 430.56
(11.22) (15.34) (19.28) (15.88) (27.47) (20.75)
1I 131.56 322.92 434.72 754.60 278.22
(11.47) (17.97) (20.85) (27.47) (16.68)
I 174.24 439.74 446.05 982.19
(13.20) (20.97) (21.12) (31.34)
v 212.86 481.80 804.85
(14.59) (21.95) (28.37)
\% (0.00) 1664.64
(40.88)
VI (0.00)
Figures in parenthesis indicate D values.
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Table 3: Cluster mean performance for 40 inbreds of maize
Clusters Days to Days to Plant Days to Ear head Ear Number of | 100 grain Shelling Number of | Protein Seed
50% 50% Height 50% height length grain per weight per cent cobs per content | yield per
tasselling silking (cm) maturity (cm) (cm) cob (g plant (%) plant(g)
1 49.64 50.35 167.74 86.06 72.82 16.53 359.67 2141 83.55 1.22 8.91 78.94
11 48.87 49.88 167.90 85.42 73.03 14.75 504.30 19.05 83.59 1.57 8.56 87.52
I 47.74 48.49 150.07 84.14 59.76 14.60 428.64 17.18 83.26 1.00 8.94 73.94
v 47.89 48.88 158.42 83.88 64.50 13.92 353.23 23.63 80.98 1.00 9.13 80.58
v 49.52 53.98 133.00 83.34 46.32 13.33 450.23 22.68 81.70 1.00 8.41 84.33
VI 49.11 50.57 187.00 84.56 94.24 15.33 510.79 21.53 84.60 217 8.53 100.67
Table 4: Per cent contribution of 12 characters for divergence in maize inbreds
Sr. No. Characters Per cent contribution

1 Days to 50% tasselling 0.00

2 Days to 50% silking 0.00

3 Plant height (cm) 22.31

4 Days to 50% maturity 0.13

5 Ear head height (cm) 21.15

6 Ear length (cm) 0.00

7 Number of grain per cob 18.33

8 100 grain weight (g) 2641

9 Shelling per cent 6.15

10 Number of cobs per plant 0.64

11 Protein content (%) 1.79

12 Seed yield per plant (g) 3.08

Total 100
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CONCLUSION

The hybridization among genetically
diverse parental inbreds for specific trait may
be helpful in bringing the new gene pool in
population and expanding the range of
adaptation. Hence from present study, on the
basis of cluster distances , cluster means, per
se performance the inbreds QMI- 1427,
QMI- 1464, QMI- 1455, QMI- 1457, QMI-
1440, QMI- 1432, QMI- 1444, QMI- 1437
and QMI- 1461 were found promising
inbreds for future breeding programme.
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