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ABSTRACT

The present study was conducted to assess the genetic variability and diversity of 49 local landraces of rice.
Number of grains exhibited high PCV (21.95) and GCV (16.56) and was followed by number of spikelets harvest
index, test weight, and productive tillers. High heritability coupled with high genetic advance as per cent of
mean was recorded for all characters. Maximum number of genotypes were present in cluster | (15). Maximum
inter-cluster distance was observed between cluster 11 and 1V (115.99) and the maximum intra-cluster distance
was noticed in cluster 111 (32.45) indicating hybridization involving genotypes within this cluster may result in
good cross combinations. The maximum contribution towards divergence was made by days to 50 % flowering
(54.13%). The genotypes belonging to five different clusters were distinct and diverse hence, better performing
genotypes namely, Bangaarugandu, Kempudoddi, Kempukaaru, Gajagunda, Rathnachudi, Bagyajyothi,
Maranellu, Dappabatta and Balaji could be utilized in hybridization programme.
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Genetic variability is the important component in
devel opment of superior ricevarieties. Such variability
is available more in local and wild rice genotypes.
Therefore, assessment of variability for yield and its
component characters in such genotypes is important
for genetic improvement. Genetic parameters such as
genotypic coefficient of variation (GCV) and phenotypic
coefficient of variation (PCV) are helpful tools in
detecting the amount of variability present in the
germplasm. Heritability and genetic advance are
important selection parameters in estimating the
resultant effect in selection of the best genotypes for
yield and its attributing traits.

Development of high yielding varieties and
hybrids depends on selection of superior parentswhich
can be achieved by estimation of genetic diversity.
Genetic divergenceis an efficient tool for an effective
choice of parents for hybridization programme. Such
study also selectsthe genetically divergent parents to
obtain desirable combinations in the segregating

generations. Information on nature and degree of
genetic divergence would help in choosing the right
parents for the breeding programme. Keeping thisin
view, the present study was undertaken to assess the
genetic variability and diversity inforty ninelocal land
races of rice.

MATERIALS AND METHOD

The experiment was conducted using forty-nine local
landraces of rice following 7x7 Simple lattice design
withtwo replications(Table 1). Observationson days
to 50% flowering, days to maturity, total number of
tillers per plant, number of productivetillers per plant,
plant height, panicle length, panicle exertion, number
of spikelet per panicle, number of grains per panicle,
spikelet fertility, straw yield per plant, harvest index,
1000 grain weight and grain yield per plant were taken
on five randomly selected plants and the mean values
are used to estimate the variability parameters and
diversity components by following statistical analysis
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Table 1. List of local landraces of rice evaluated under present study

Code Genotype Code Genotype Code  Genotype Code Genotype

1 Bangaarasanna 14 Baratharatnachudi 27 Holesaalachipiga 40 Maranellu

2 Kempujaddu 15 Ragjbog 28 Dappabatta 41 Nettibatta

3 Kiruvaani 16 Raychursanna 29 Misebatta 42 Buddabatta

4 Aaadribatta 17 Kichadisaayi 30 I ppattu 43 Siddisanna

5 Siggikama 18 Sugandi 31 Kanadathumba 44 jyothi

6 Beemassale 19 Kerekaalumuttiga 32 Ratnachudi 45 Karimunduga

7 Mukkanna 20 Bangaarugandu 33 Jeerigesamba 46 Kempudoddagidda

8 Bagyajyothi 21 Yelatakkigidda 34 K empudoddi 47 Bangarukaddi

9 Kaaagjeera 22 Kempukaaru 35 Mullubatta 48 Padmarekha

10 Aaravattelu 23 Aaanekombinabatta 36 Bilijaadu 49 Gourisanna

11 Puttabatta 24 Sannakki 37 Nirgulebatta

12 Kaagisade 25 Gajagunda 38 Naagabatta

13 Karijaadu 26 Bdgi 39 Doddataikallu

viz., Analysis of Variance, Genotypic and Phenotypic
coefficient of variation, Heritability Genetic advance
as per cent of mean and Mahalanobis’ D? statistics
(1936) using WINDOSTAT and SAS 9.2 software.

RESULTS AND DISCUSSION

A wide range of variation was observed among the
forty-nine local landraces of rice for fourteen
quantitative characters. The datarevea ed that variance
dueto treatment was highly significant (Table 2) for al
the characters suggesting that there is an inherent
genetic difference among the genotypes.

The phenotypic co-efficient of variation (PCV) was
higher than the genotypic co-efficient of variation
(GCV). But the differences between PCV and GCV
for many traits were very low, suggesting the least
influence of environment onthosetraits. Medium PCV
and GCV were observed for al the traits except with
panicle length where it was low (Table 3). Similar
findingswere a so reported by Singh et al. (2007), Devi
et al. (2006), Prajapati et al. (2011), Ali et al. (2013)
and Krishnamurthy et al. (2013). Thetraitsviz., number
of spikelet per panicle (21.94; 18.60), number of grains
per panicle (21.95; 16.56), test weight (21.02; 18.65),
straw yield per plant (21.43; 18.86) and harvest index

Table 2. Analysis of variancefor 14 charactersin local landraces of rice

Source of variation df Days to Plant Panicle Number No. Panicle No.

50% height length of tillers productive exertion spikelets

flowering (cm) (cm) tillers panicle?
Replication 1 0.01 70.11 177 0.21 5.05 10.76 79.67
Blockswithin adjusted 12 0.08 22.77 2.23 0.80 2.39 0.53 27.48
Genotypes (unadjusted) 48 292.80** 508.99** 8.50** 10.09** 8.78** 5.06** 707.82**
Error intrablock 36 0.08 13.26 171 1.02 1.80 0.42 49.26
LSD (5%) 0.58 7.76 2.63 2.03 2.70 1.30 14.11
SEm 0.20 2.58 0.93 0.72 1.16 0.46 4.98
Source of variation df No. graing Panicle Test Straw Days to Harvest Grain

panicle fertility (%) weight yield/plant maturity  index yield/

plant (g)

Replication 1 237.06 514.56 4.67 26.02 20.66 0.04 5.83
Blockswithin adjusted 12 57.26 62.37 1.09 1.93 127 0.01 0.42
Genotypes (unadjusted) 48 300.74** 160.50** 36.38** 130.51** 334.31**  0.03** 29.71**
Error intrablock 36 48.72 44,01 0.71 3.88 054 0.002 0.38
LSD (5%) 14.03 13.34 1.70 3.96 1.60 0.09 1.23
SEm 4.95 470 0.59 1.40 0.52 0.03 0.44

** Significanceat 1 %, * Significanceat 5 %
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(21.33; 18.29) exhibited medium PCV and GCV
followed by number of productivetillers(19.87; 15.32),
panicle exertion (19.29; 16.83), grain yield per plant
(19.70; 17.47), number of tillers (18.94; 15.30), panicle
fertility (16.23; 10.73), daysto maturity (15.66; 12.65),
plant height (13.74; 11.44) and days to 50% per cent
flowering (13.19; 11.18) and low PCV and GCV was
recorded for the character paniclelength (10.83; 08.01).
Thisindicatesthe existence of wide genetic variability
in the genotypes taken for study and possibility of
geneticimprovement through selection for thesetraits.
Thiswas in conformity with the findings of Bastia et
al. (2008) and Chauhan et al. (1993) who had also
reported smilar findingsin upland ricefor thetrait plant
height.

High heritability estimates along with high
genetic advance are more helpful in predicting thegain
under selection than heritability estimates alone.
Heritability isagood ideaof transmission of characters
from parentstoitsprogeny. The estimates of heritability
help the plant breeder in selection of elite genotypes
from diverse genetic popul ation.

Broad sense heritability (h?) was higher for
days to 50% flowering (89.94%), days to maturity
(89.83%), grain yield per plant (87.49%), 1000 grain
weight (86.15), plant height (84.92%), straw yield per
plant(84.22%), harvest index (79.44%), number of
spikelet per panicle (76.98%), number of grains per
panicle (62.11%), and paniclelength (56.52%), which
suggested that these traits would respond to selection
owingtotheir high genetic variability and transmissibility.
Thus, selection based on phenotypic values would be
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effective for these traits. These findings are in
agreement with those of Venuprasad et al. (2003),
Kundu et al. (2008) and Kole and Hasib (2008). But
panicle fertility had showed medium heritability
(56.96%), whichisonfar with results obtained by Karim
et al. (2007). These characters indicate the
predominance of additive gene effects in their
expression and would respond to selection effectively
as they are least influenced by environment. These
results are complementary with the results obtained by
Krishnaet al. (2010), Kundu et al. (2008), Singh et al.
(2007) and Sharma et al. (2014).

High heritability associated with moderate
genetic advance as per cent of mean was observed
with panicle length (56.52: 18.77%) and days to
maturity (89.83: 25.47%). While moderate heritability
coupled with moderate genetic advance as per cent
mean was observed for paniclefertility (46.96: 23.89%)
and indicted the predominance of both additive and non
additive gene effects. Similar resultswere also recorded
by Venuprasad et al. (2003), Verma et al. (2000),
Ganesan et al. (1995) and Krishnamurthy et al.
(20144).

The set of 49 land races of rice were clustered
in to five different clusters based on 14 agro-
morphologicd traitsthrough tocher method. Maximum
number of genotypes was grouped in cluster | (15).
Cluster 1l and 111 had 14 genotypes each and cluster
IV consists of 5 genotypes followed by cluster V with
one genotype (Table 4). The overall composition of
the clustering pattern showed that the landraces of rice
were highly diverse and hence, they were distributed

Table 3. Estimates of mean, range, variability, heritability and genetic advance for 14 charactersinlocal landraces of rice.

Character Meant SE Range PCV (%) GCV (%) H2 BroadSense (%) GAM (%)
Days to 50% flowering 108.10+ 0.29 86.15-131.00 13.19 11.19 89.94 31.83
Plant height 137.57 + 3.64 94.66 - 162.60 13.74 11.44 84.92 31.84
Paniclelength 2299 +131 17.90 - 27.00 10.83 08.01 56.52 18.77
Number of tillers 1391 + 1.01 10.50 - 20.50 18.94 15.30 71.59 39.25
No. productive tillers 1219 £1.34 7.80 - 16.20 19.87 15.32 55.93 35.82
Panicleexertion 9.05 £0.65 6.35- 12.80 19.29 16.83 74.62 45.05
No of spikelets/panicle 97.57+ 7.02 75.00 - 188.00 21.94 18.60 76.98 49.23
No of grains per panicle 67.80+ 6.98 43.87 - 98.35 21.95 16.56 62.11 40.45
Panicle fertility (%) 7112+ 6.63 47.10-90.16 16.23 10.73 46.96 23.89
Test weight 2265+ 0.84 17.05-33.61 21.02 18.65 86.15 52.17
Straw yield / plant 42,19 = 197 315 - 67.00 21.43 18.86 84.22 52.10
Days to maturity 14446 + 0.74 123 - 160.00 15.66 12.65 89.83 25.47
Harvest index 071 £ 004 0.46-0.94 21.33 18.29 79.44 49.95
Grain yield / plant 21.67 £ 0.61 10.1-32.70 19.70 17.47 87.49 49.12
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indifferent clusters. Similar findingswere reported by
Ushakumari and Rangaswamy (1997), Nayak et al.
(2004) and Krishnamurthy et al. (2015). Inter cluster
distancewashigher thanintracluster distanceindicating
wider genetic diversity among the land races
(Table 5). The maximum inter cluster distance was
observed between cluster Il and 1V (115.99) followed
by between cluster 1l and V (92.36) and between
cluster | and Il (86.68) indicating wider genetic diversity
among the genotypes between these groups. Similar
observations were al so made by Subudhi et al. (2009)
and Krishnamurthy et al. (2014b). The maximum intra
cluster distance was observed in cluster 111 (32.45)
followed by cluster 1V (32.12) and cluster |1 (30.90).
Hence, sel ection within these clusters may be practiced
based on the highest priority for the desirable traits,
which would be made use of in improvement through
inter-varietal hybridization.

Theresults of cluster means (Table 6) revealed
that cluster IV with five genotypes exhibited lowest
mean value for days to fifty per cent flowering (89
days) followed by cluster | (98.63). Cluster 1V showed
maximum paniclelength (23.62cm) followed by cluster
[11 with 23.18cm. Number of tillersand productivetillers
per plant were highest in cluster | (15.85; 13.60)
followed by cluster IV with 15.06 and 13.55,

Table 4. Clustering Pattern of 49 1ocal land racesof rice

BR Mani et al

respectively. Maximum panicle exertion was observed
in cluster | with 10.82cm followed by cluster IV
(9.70cm). Cluster IV was characterized by having more
number of spikelets per panicle (106.31) followed by
cluster 1l (99.23). Similarly, number of grains per
paniclewere highest in cluster 111 (71.37) followed by
cluster 1l (70.49). Cluster | had highest mean values
for test weight (23.66) and harvest index (0.76). Local
land races like Nagabatta, Dappabatta, Aaravattelu,
Kanadathuba and Misebatta from Cluster IV showed
lowest daysto maturity (124.80 days). Grainyield was
highest in cluster V (32.75 g) with solitary genotype
Balgji followed by cluster | (22.64).

No cluster had genotypeswith all the desirable
traitswhich could be directly selected and utilized. All
the minimum and maximum cluster mean values were
distributed in relatively distant clusters. However, the
cluster V recorded desirable mean valuefor plant height,
number of tillers, number of productivetillers, panicle
fertility and grain yield. Similar results were also
reported by Bose and Pradhan (2005) while studying
the divergence in deep water rice genotypes, thereby
underlining the fact that the hybridization between
genotypes of different clusters is necessary for the
development of desirable genotypes.

Clusters No. of Entries Genotypes

I 15 Bheemasaal e, Kempudoddagidda, Bangaarugandu, Kempukaaru, Karimunduga, Siddidisanna,
Bangaarugandu, Jeerigesaamba, Kempudoddi, Siggikaime, Sugandi, Aadribatta, Kempujaadu,
Holesaa achipiga and Jyothi.

I 14 Baangaarukaddi, Gourisanna, Buddabatta, Doddataikallu, Mukunna, Aanekombinabatta,
Nettibatta, Gajagunda, Puttabatta, Ragjbog, K aal gjeera, Ratnachudi, Yelatakkigiddaand
Sannakki.

I 14 Baratharatnachudi, Nirgul ebatta, | ppattu, Padmarekha, Jeerigesamba, Karijaadu,
Raychursanna, Bhagyajyothi, Kaagisaale, Kiruvaani, Kichadisaayi, Maranellu, Bilijaddu
and Kerekaalumuttiga.

\Y 05 Naagabatta, Dappabatta, Aaravattelu. Kanadathumba and Misebatta.

\Y, 01 Bdgji.

Table 5. Average Inter and intracluster distancesin characters of

local landraces of rice

Among the traits studied, maximum divergence was
contributed by daystofifty percent flowering (54.13%)

Cluster | I 1 v \Y and grainyield (9.18) Table 7. Similar observation was
| 3037 8668 5115 4417 4815 made by Babu et al. (2003) and Rajesh et al. (2010).
I 3090 5181 11599  92.36 It wasfollowed by panicle exertion (9.10%) and number
1 3245 77.21 60.42 of productivetillers per plant (5.46%). Other characters
0’ 3212 (5)‘833 viz., straw yield per plant (4.42%), number of tillers
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Table 6. Cluster meansfor 14 charactersin local landraces of rice

Clusters C1 Cc2 C3 Cc4 C5 c6 C7 c8 Cc9 Cl0 Cl1 cC12 C13 Cl14 Overdls
core Rank
I 98.63 13505 2290 13.73 12.61 10.82 9351 69.93 71.62 23.66 40.91 14047 076 22.64 40 25
2 4 e @ ® O 66 6 @ O @@ 6 @ @
I 12329 14425 2281 1350 1098 857 99.23 7049 7529 2213 4524 15032 0.72 2149 48 5.0
5) 2 @ G @ 0 @ 6 6 @ 6 e 0
I 11057 136.34 2318 14.03 1232 864 98.70 7137 75.61 2351 40.76 14954 0.66 21.29 44 4.0
4 ©) @ @O @ 6 6 O @ @ 6 @ @ @
\Y 89.00 12038 2362 1506 1355 9.70 106.31 59.46 6241 20.66 42.37 124.80 075 20.60 40 25

RO O o @ @ @
v 100.00 153.75 2170 1585 1360 6.75
® @ G O @O 6 @

95.04 61.55
@@ o e o @ ® @

® ©6 6 6 O @ O

7719 2090 6245 14000 051 3275 38 10

Figuresin parenthesi sindicate the ranksbased on cluster mean, highest (1) to lowest (5), except for daysto 50 per cent flowering and days
to maturity where least value is given highest rank. Overall score isthe summation of rank number for 16 characters.

Where,
C1- Days to 50% flowering
C5- No. productivetillers
C9- Panicle fertility (%)
C13- Harvest index

C2- Plant height (cm)

C6- Panicleexertion

C10- Test weight

C14- Grainyield/plant (g)

(4.38%), panicle length (3.71%) and plant height
(3.57%) had average contribution to the divergence.
Hence, these characters should be given importance
during hybridization and selection in the segregating
population.

From these studies, it can be concluded that
traitsviz., plant height, paniclelength, number of tillers
and number of effective tillers per plant, number of
spikelet’s and number of grains per panicle and grain

Table 7. Contribution of each character to the divergencein
local landracesof rice

Character Per cent contribution
Days to 50% flowering 54.13
Grain yield/plant 9.18
Panicleexertion 9.10
Number of productive tillers 5.46
Straw yield/plant 4.42
Number of tillers per plant 4.38
Paniclelength 371
Plant height 357
Number of grains per panicle 2.30
Number of spikelet per panicle 1.02
Per cent panicle fertility 1.02
Test weight 1.02
Harvest index 0.43
Days to maturity 0.26
Total 100.00

C4- Number of tillers
C8- No. grains/panicle
C12- Days to maturity

C3- Paniclelength (cm)
C7- No. spikelets/ panicle
C11- Straw yield/plant (g)

weight per panicle were controlled by additive gene
action, which could be improved through simple
selection methods. Based on diversity analysis, the
genotypes belonging to five different clusters were
distinct and diverse hence better performing genotypes
namely, Bangaarugandu, Kempudoddi, Kempukaaru,
Gajagunda, Rathnachudi, Bagyajyothi, Maranellu,
Dappabatta, and Balgji could beutilized in hybridization
programme to get superior combinations.
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