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ABSTRACT

Genetic divergence was studied for different yield and quality traits in 41 rice genotypes. These genotypes were collected
from different rice eco-geographical regions of India. The analysis of variance revealed significant differences among the
genotypes for all the characters studied. Based on the genetic distance all the 41 genotypes were grouped under thirteen
different clusters. The mode of distribution of genotypes from different eco-regions into various clusters was at random
indicating that geographical diversity and genetic diversity were not related. The maximum inter-cluster distance was
recorded between clusters 111 and XIII and the maximum intra-cluster distance was found in cluster XI followed by VI.
The characters like number of grains per panicle, plant height, grain length and grain breadth contributed maximum
towards genetic diversity. Hence these characters could be given due importance for selection of genotypes for further

crop improvement programme.
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INTRODUCTION

A population with more diverse genotypes is of
considerable value as the success of any breeding
programme lies on the fact that the parents involved in
any particular cross should be genetically divergent. Even
though self pollinated crops are highly homozygous there
is every possibility of genetic variation among the parents
collected from different eco-geographical regions.
Genetic variability present in the base population should
be useful for effective selection and recombination
breeding. In the present study an attempt was made to
assess the genetic divergence using Mahalanobis D?
statistics and different clustering procedures, based on
yield and quality characters. Genetic divergence among
the genotypes plays an important role in the selection of
parents having wider variability for different yield and
quality characters (Sarawgi and Rita Binse, 2007)

MATERIALS AND METHODS

The material taken for this study consisted of 41 rice
genotypes from different rice eco-geographical regions of
India. All the genotypes were grown in randomized block
design with three replications during 2008-2009. Thirty
days old seedlings were transplanted to main field 20cm
apart between rows and 15cm within the row.
Recommended agronomic practices and need based plant
protection measures were taken up. Observations were
recorded on nine traits including biometrical and quality
characters viz., days to first flower, plant height, number
of productive tillers per plant, number of grains per
panicle, thousand grain weight, grain length, grain
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breadth, grain L/B ratio and grain yield per plant. Genetic
diversity analysis was done following the D? statistics
proposed by Mahalanobis (1936).

RESULTS AND DISCUSSION

The analysis of variance revealed significant differences
among the genotypes for all the characters indicating
existence of variability among the genotypes for the
characters studied. Based on the relative magnitude of D?
values, 41 genotypes were grouped into thirteen clusters
(Table 1). The cluster | was the biggest consisting of 9
genotypes followed by 6 in cluster 111, 5 in cluster II, 4 in
clusters 1V, V and VI, 2 in clusters VII and XI. The
clustering pattern of genotypes revealed that there was no
parallelism between clustering pattern and geographical
distribution of genotypes. Similar results were observed
by Vanaja et al., 2003 and Nayak et al., 2004.

The maximum intra-cluster distance was observed in
cluster XI (158.95) followed by cluster VI (99.67)
indicating limited genetic diversity among genotypes
representing these clusters (Table 2). The clusters VIII,
IX, X, XII, XIII (0.00) consisted of only one genotype
hence, they lack intra -cluster distance (0.00). The relative
divergence of each cluster from other cluster (inter-cluster
distance) indicated greater divergence between cluster 111
and XIIl (17948.88), followed by cluster Il and XII
(17211.74). The minimum inter-cluster distance was
recorded between cluster | and Il (211.10). The selection
of divergent genotypes from above cluster would produce
a broad spectrum of variability for yield and quality traits,
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which may enable further
improvement.

selection and genetic

The average cluster wise mean values for different
characters were presented in Table 3 used to assess the
superiority of clusters, which could be considered in the
improvement of various characters through hybridization
programme. Cluster VIII showed early flowering and
desirable mean for thousand grain weight. Cluster VII
recorded shortest plant stature with highest number of
productive tillers per plant. Cluster X had the desirable
mean for number of grains per panicle. Cluster IX
exhibited superior mean performance for grain length and
grain yield per plant. Cluster XI1I showed the lowest grain
breadth and highest value for grain L/B ratio.

Among the nine characters studied, number of grains
per panicle contributed maximum of 37.44 per cent,
followed by plant height (16.46 per cent), grain length
(14.51 per cent), grain breadth (10.49 per cent) towards
genetic diversity. Similar result was observed by
Sandhyakishore et al., 2007. Hence, these characters
could be given due importance for selection of genotypes
for further improvement (Table 3).

Table 1 Distribution of rice genotypes in different clusters

Cluster No. of
No. genotypes Name of the genotypes
AD 95137, MDU 5, IR 50, AD 95157,
: ! ASD 20, AUR 7, ADU 8, ASD 17
ASD 16, CO 46, IR 47686-30-2, ADT 36,
i 5 AUR 14
AUR 1, AUR 13, ADT 39, ADT 43, IR
i 6 42,PY5
v 4 AD 95128, AD 95134, TKM 9, MDU 4
Vi 4 AUR 12, AUR 6, AUR 10, IR 272-25
IR 55423-01, IR 55408-01, White Ponni,
Vi 4 .
Pokkali
VI 2 C0 43, TKM 11
VIII 1 ASD 8
IX 1 IR 55419-04
X 1 IR 36
Xl 2 AUR 9, BPT 5204
Xl 1 TKM 12
X1 1 Jeeraaa samba

Table 2 Intra and inter cluster distances of 41 rice genotypes

Clusters | Il 1] v Vv Vi VII VIl IX X Xl Xl Xl
| 8806 21110 699.95 132154 152225 206139 4830.03 1021111 1038623 1096345  6180.99 1287719  14362.87
(9.38) (1453) (2646) (3635)  (39.01)  (4540)  (6950) (10105  (101.91)  (10471)  (7862)  (11348)  (119.84)
| 0739 24418 107034 134526 182100 400127  8647.63 890081  9297.92 492208 1006246  10867.06
(986)  (15.62) (3272)  (36:68)  (4267)  (6325)  (9299)  (9434)  (96.42)  (7016)  (100.31)  (104.24)
" 7367 132500 211016 317650 699673  15403.92  16083.66 1622475 834325 1721174  17948.88
(858)  (3640)  (4594)  (56.36)  (8365)  (124.11)  (126.82)  (127.38)  (9134)  (13119)  (133.97)
v 5435  337.14 107355 3437.96 738846  775L07  9093.67 609197 1326534  15808.75
(7.37)  (1836)  (3277)  (5863)  (8596)  (88.04)  (95.36)  (7805)  (11517)  (125.73)
v 7953 22279 908.88 203116 216658 320856 230425 493917  6203.52
(8.92)  (1493)  (3015)  (4507)  (4655)  (56.64)  (4800)  (70.28)  (78.76)
v 9967 25888 66102  887.74 237448 189300 407003  5078.25
(9.98)  (1609)  (2571)  (29.79)  (48.73)  (4351)  (63.80)  (71.26)
i 4498 51771 96120 207013 129062 271676  3066.06
671) (2275  (3L00)  (4550)  (3593)  (5212)  (55.37)
il 000 32565 210727 215830 483457  6370.85
: (1805)  (45.90)  (4646)  (6953)  (79.81)
N 0.00 88118 106230 245200  3682.50
: (26.68)  (3259)  (4953)  (60.68)
53507 195608 326965
X 0.00 (2313)  (4423)  (57.18)
x| 158.95 245.67 535.01
(1261)  (1567)  (2313)
464.70
Xl 0.00 P
", 0.00
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Table 3 Cluster mean and contribution of various characters towards diversity in rice

Clusters Contribution
towards
Character I I m v v VI Vil VI IX X X1 X1l xni - Srand o giergence
mean
(%)
Daystofist 25,5 7560 7547 6225 8150 7575 7550 6200 7600 6400 8300  87.00  87.00  74.99 0.85
flower(days)
Eé?g:n(cm) 7433 8454 7779 7013  90.06 10953  56.95 10843 8713 6343 9838 10150 11850  87.73 16.46
Number of
productive
fillors per 1517 1384 1779 1391 13.67 1496 1924 1401 1884 1412 1877  11.00 1467 1523 6.95
plant
Number of
grains per 91.33 10079 13452 6169 8138 8136 10787 6450 87.00 13812 13149 10815 13800 10271 37.44
panicle
Thousand
grain 1973 2058 1946 2133 1927 1819 2215 2257 1345 2145 1887 1650 1210  18.90 3.78
weight(g)
fr:]fr']r)‘ length 836 779 816 853 844 8.57 7.44 778 861 8.83 8.06 571 5.63 7.84 1451
fr:]fr']r)‘ breadth 555 564 219 244 238 3.01 263 303 320 303 2.52 3.24 141 2.64 10.49
i{fg” LB 336 281 362 351 349 2.87 2.87 257 270 291 3.73 176 3.99 3.09 3.66
Grain yield
o plant(@) 2115 2064 2305 2228 1610 2505  28.38 1508 3101 2301 2411  21.05 2362 2227 585
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