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The present study was carried out to assessment of genetic diversity and screening of
sheath blight at the Research Farm of Department of Genetics and Plant Breeding, N.D.
University of Agriculture & Technology, Narendra Nagar (Kumarganj), Faizabad. Results
revealed that 22 genotypes were grouped into five different non-overlapping clusters.
Cluster V, having 6 genotypes, emerged with highest number of entries. The maximum
intra-cluster distance was found for cluster Il (325.16) and highest inter-cluster distance
was recorded between cluster 1V and V (32140.59). Out of eighty-two genotypes tested
under natural conditions, none was found to be immune and resistant. However, 30
genotypes, were found moderately resistant, 47 genotypes moderately susceptible, while 3
genotypes susceptible and rest 2 genotypes were found to be highly susceptible.

Introduction

Rice is the staple food for more than three
billion people, over half the world’s
population. It provides 27% of dietary energy
and 20% of dietary protein in the developing
world, and is the primary source of income
and employment for more than 100 million
households in Asia and Africa (Anonymous,
2005). More than 90 per cent of the world’s
rice is grown and consumed in Asia, known
as rice bowl of the world, where 60 per cent
of the earth’s people and two third of world’s
poor live (Khush and Virk, 2000). Rice
production had continuously increased in the
past three decades beginning with the Green
Revolution, but has stagnated since 1999.
Rice demand is projected to increase by 25%
from 2001 to 2025 to keep pace with

population growth. However, land for
agriculture is  decreasing because of
urbanization and industrialization, especially
in the rice-producing nations (Anonymous,
1992); water availability is declining resulting
from population growth, over-consumption
and pollution (Duda and EI-Ashry, 2000).
With such constraints, producing more rice in
the future to feed additional population is a
great challenge. To fulfill the increased rice
demand with shrinking resources, it will be
necessary to increase yield in a unit area. The
assessment of genetic divergence existing in
the germplasm collections is very important
for success of hybridization programme
leading to development of high yielding
varieties of crop plants because optimum
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magnitude of parental diversity is required for
generating superior hybrids for commercial
exploitation as well as transgressive
segregants in segregating generations. The
present study was carried out to assessment of
genetic diversity and screening of sheath
blight in the germplasm collections.

Materials and Methods

The present study was carried out to
assessment of genetic diversity in 22 rice
genotypes viz., IR 58025A, IR 68888A, IR
68897A, IR 79156A, IR 27723, IR 87651,
NDR 2702, NDR 1126, NDR 1127, CR 2499-
50, NDR 2701, NDR 370131, NDR 2704,
NDR 2706, NDR 370132, NDR 2705,
Sugandha 5, NDR 3112-1, NDR 370133,
NDR 2064, NDR 2065, NDR 359 and
screening of sheath blight in 82 entries, at the
Research Farm of Department of Genetics
and Plant Breeding, N.D. University of
Agriculture & Technology, Narendra Nagar
(Kumarganj), Faizabad in randomized
complete block design with three replications
during Kharif, 2013. The observation for
sheath blight were recorded on the affected
plants at pre-ripening phase and graded as per
0-9 SES scale (Table 1; IRRI-1979).

Statistical analysis

The genetic divergence was worked out using
Mahalanobis’ D? analysis (1936) and
grouping of varieties into clusters was done
following the tocher method as detailed by
Rao (1952).

Results and Discussion

Genetic divergence analysis

The study of genetic divergence among 19
rice genotypes and 3 checks was performed

by employing Non-hierarchical Euclidean
cluster analysis for twelve characters. The 22

genotypes were grouped into five different
non-overlapping clusters as presented in
Table 2. Cluster V, having 6 genotypes,
emerged with highest number of entries
followed by cluster IV, Il were constituted
by five genotypes each, while cluster |
contained four genotypes. Cluster I, having
two genotypes, had least number of entries.
The discrimination of germplasm lines in to
so many discrete clusters suggested presence
of high degree of genetic diversity in the
material evaluated. Earlier workers have also
reported substantial genetic divergence in the
rice materials (Nayak et al., 2004; Suman et
al., 2005; Gahalain, 2006; Singh et al., 2008;
Shahidullah et al., 2009; Pratap et al., 2011,
Singh et al., 2012). Presence of substantial
genetic diversity among the germplasm lines
screened in the present study indicated that
this material may serve as good source for
selecting the diverse parents for hybridization
programme aimed at isolating desirable
segregants for grain yield and other important
characters.

The estimates of intra- and inter-cluster
distances for ten clusters are presented in
Table 3. The maximum intra-cluster distance
was found for cluster 11 (325.16), followed by
cluster 1 (276.17), cluster 111 (195.98), cluster
IV (0.00) and cluster V (0.00). The minimum
intra-cluster distance was recorded for cluster
IV (0.00). The highest inter-cluster distance
was recorded between cluster IV and V
(32140.59), followed by cluster I and V
(31263.24), cluster 1 and Il (30382.26),
cluster 11l and 1V (30067.65) and cluster Il
and V (29334.25). The lowest inter-cluster
distance was recorded between cluster | and
IV (600.09) followed by cluster I and Il
(649.45), cluster Il and 1V (679.72), cluster 111
and V (1331.13) and cluster Il and Il
(28208.16).

The intra-cluster group means for twelve
characters (Table 4) revealed marked
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differences between the clusters in respects of
cluster means for different characters. Cluster
V, having 6 genotypes resulted highest cluster
mean for spikelets per panicle (169.13)
followed by days to maturity (126.22 days),
plant height (94.68 cm), days to 50%
flowering (94.50 days), spikelet fertility
(87.96%) and biological vyield per plant
(51.70g) along with low to moderate means
for remaining characters. The five genotypes
of cluster IV were responsible for highest
cluster mean for spikelets per panicle (176.63)
followed by plant height (107.68 cm), days to
maturity (99.67 days), spikelet fertility
(85.43%), days to 50% flowering (70.00 days)
and biological yield per plant (47.61g) along
with low to moderate performance for
remaining characters. Cluster IllI, also
possessing five genotypes, showed highest
cluster mean for spikelets per panicle (164.64)

followed by plant height (103.61 cm), days to
maturity (93.53 days), spikelet fertility
(84.42%), days to 50% flowering (63.40 days)
and biological yield per plant (55.259),
harvest-index (39.35%) along with low to
moderate performance for other characters.
The four genotypes of cluster | were
characterized by highest cluster mean for
spikelets per panicle (182.47) followed by
days to maturity (117.75 days), days to 50%
flowering (87.33 days) and plant height
(57.43 cm) along with moderate to zero
cluster mean for remaining characters. The
cluster Il, having 2 genotypes, exhibited
highest cluster mean for spikelets per panicle
(169.68), followed by days to maturity
(112.83 days), plant height (106.40 cm) and
spikelet fertility (83.51%) along with low to
moderate performance for other characters.

Table.1 Disease scale for sheath blight of rice

Disease rating scale Reaction Description

0 Immune No Infection

1 Resistant Vertical spread of the lesions up to
20% of plant height.

3 Moderately resistant Vertical spread of the lesions up to
21-30% of plant height.

5 Moderately susceptible  Vertical spread of the lesions up to
31-45% of plant height.

7 Susceptible Vertical spread of the lesions up to
46-65% of plant height.

9 Highly susceptible Vertical spread of the lesions up to

66-100% of plant height.
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Table.2 Clustering pattern of 22 rice genotypes on the basis of Non-hierarchical Euclidean (Tocher) cluster analysis of 12 characters

Cluster number  Number of genotypes Genotypes

| 4 IR 58025A, IR 68888A, IR 68897A, IR 79156A.
I 2 IR 27723, IR 87651.
i 5 NDR 2702, NDR 2704, NDR 2706, NDR 370132, NDR 2705.
v 5 NDR 1126, NDR 1127, CR 2499-50, NDR 2701, NDR 370131.
\Y 6 Sugandha 5, NDR 3112-1, NDR 370133, NDR 2064, NDR 2065, NDR 359.

Table.3 Estimates of average intra and inter cluster distance for 5 clusters in rice germplasm

Cluster number | I i v \
| 276.17 649.45 30382.26 600.09 31263.24
1 325.16 28208.16 679.72 29334.25
] 195.98 30067.65 1331.13
v 0.00 32140.59
\% 0.00
Table.4 Cluster means for 12 characters in rice germplasm
Number Days to Days to Plant Panicle Panicle Spikelets/ Spikelet 1000- Biological Harvest L/B Grain
of 50% maturity  height bearing length panicle fertility Grain yield/plant index ratio yield/plant
cluster  flowering (cm) tillers/plant (cm) (%) Weight(g) (9) (%) (9)
| 87.33 117.75 57.43 20.30 22.64 182.47 0.00 0.00 0.00 0.00 0.00 0.00
| 80.33 112.83 106.40 12.60 23.48 169.68 83.51 22.17 43.49 38.99 3.22 16.96
Il 63.40 93.53 103.61 12.76 26.19 164.64 84.42 25.89 55.25 39.35 3.28 21.74
v 70.00 99.67 107.68 12.95 25.00 176.63 85.43 23.65 47.61 38.13 2.89 18.10
\Y 94.50 126.22 94.68 14.44 24.29 163.13 87.96 24.10 51.70 40.48 3.24 20.87
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Table.5 Performance of rice genotypes against sheath blight caused by R. solani during kharif-2013

s Disease No of
N ' rating Reaction Name of genotypes
0. genotypes
scale
1. 0 Immune Nil Nil
2. 1 Resistant Nil Nil
3. 3 Moderately 30 IR 79156A X IR 27723, IR 68888A X CR 2499-50, IR 79156A X CR 2499-50, IR 68897A X Sugndha 5,
resistant IR 58025A X NDR 2702, IR 79156A X NDR 2702, IR 68888A X NDR 2704, IR 58025A X NDR 2706, IR
68888A X NDR 2706, IR 68897A X NDR 2706, IR 79156A X NDR 2706, IR 58025A X NDR 370131, IR
68888A X NDR 370131, IR 58025A X NDR 370132, IR 68897A X NDR 370132, IR 68897A X NDR
370133, IR 68888A X IR 87651, IR 58025A X NDR 2705, IR 79156A X NDR 2705, IR 58025A, IR
68888A, IR 68897A, IR 79156A, NDR 1126, Sugandha 5, NDR 2702, NDR 2706, NDR 370131, NDR
370132, NDR 370133
4, 5 Moderately 47 IR 68888A X NDR 1126, IR 58025A X NDR 1127, IR 68888A X NDR 1127, IR 68897A X NDR 1127, IR
susceptible 79156A X NDR 1127, IR 58025A X IR 27723, IR 68888A X IR 27723 IR 68897A X IR 27723, IR 58025A
X CR 2499-50, IR 68897A X CR 2499-50, IR 58025A X Sugndha 5, IR 68888A X Sugndha 5, IR 79156A
X Sugndha 5, IR 58025A X NDR 3112-1, IR 68888A X NDR 3112-1,
IR 68897A X NDR 3112-1 IR 79156A X NDR 3112-1, IR 58025A X NDR 2701, IR 68888A X NDR 2701,
IR 68897A X NDR 2701, IR 79156A X NDR 2701, IR 68888A X NDR 2702, IR 68897A X NDR 2702, IR
58025A X NDR 2704, IR 68897A X NDR 2704, IR 97156A X NDR 2704, IR 68897A X NDR 370131, IR
79156A X NDR 370131, IR 68888A X NDR 370132, IR 79156A X NDR 370132, IR 58025A X NDR
370133, IR 68888A X NDR 370133, IR 79156A X NDR 370133, IR 58025A X IR 87651, IR 68897A X IR
87651, IR 79156A X IR 87651, IR 6888A X NDR 2705, IR 68897A X NDR 2705, IR 27723, CR 2499-50,
NDR 3112-1, NDR 2701, NDR 2704, IR 87651, NDR 2705, NDR 2065
NDR 359
5. 7 Susceptible 3 IR 58025A X NDR 1126, IR 79156A X NDR 1126, NDR 2064
6. 9 Highly 2 IR 68897A X NDR 1126, NDR 1127
susceptible
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Sheath  blight
incidence)

(disease scoring/disease

The genotypes of rice, which were screened
for resistance against sheath blight caused by
R. solani under natural condition (Table 5),
revealed that out of eighty-two genotypes
tested under natural conditions, none was
found to be immune and resistant. However,
30 genotypes, IR 79156A X IR 27723 , IR
68888A X CR 2499-50, IR 79156A X CR
2499-50, IR 68897A X Sugndha 5, IR
58025A X NDR 2702, IR 79156A X NDR
2702, IR 68888A X NDR 2704, IR 58025A X
NDR 2706, IR 68888A X NDR 2706, IR
68897A X NDR 2706, IR 79156A X NDR
2706, IR 58025A X NDR 370131, IR 68888A
X NDR 370131, IR 58025A X NDR 370132,
IR 68897A X NDR 370132, IR 68897A X
NDR 370133, IR 68888A X IR 87651, IR
58025A X NDR 2705, IR 79156A X NDR
2705, IR 58025A, IR 68888A, IR 68897A, IR
79156A, NDR 1126, Sugandha 5, NDR 2702,
NDR 2706, NDR 370131, NDR 370132,
NDR 370133 were found moderately
resistant, 47 genotypes, IR 68888A X NDR
1126, IR 58025A X NDR 1127, IR 68888A X
NDR 1127, IR 68897A X NDR 1127, IR
79156A X NDR 1127, IR 58025A X IR
27723, IR 68888A X IR 27723 IR 68897A X
IR 27723, IR 58025A X CR 2499-50, IR
68897A X CR 2499-50, IR 58025A X
Sugndha 5, IR 68888A X Sugndha 5, IR
79156A X Sugndha 5, IR 58025A X NDR
3112-1, IR 68888A X NDR 3112-1, IR
68897A X NDR 3112-1 IR 79156A X NDR
3112-1, IR 58025A X NDR 2701, IR 68888A
X NDR 2701, IR 68897A X NDR 2701, IR
79156A X NDR 2701, IR 68888A X NDR
2702, IR 68897A X NDR 2702, IR 58025A X
NDR 2704, IR 68897A X NDR 2704, IR
97156A X NDR 2704, IR 68897A X NDR
370131, IR 79156A X NDR 370131, IR
68888A X NDR 370132, IR 79156A X NDR
370132, IR 58025A X NDR 370133, IR
68888A X NDR 370133, IR 79156A X NDR

370133, IR 58025A X IR 87651, IR 68897A
X IR 87651, IR 79156A X IR 87651, IR
6888A X NDR 2705, IR 68897A X NDR
2705, IR 27723, CR 2499-50, NDR 3112-1,
NDR 2701, NDR 2704, IR 87651, NDR 2705,
NDR 2065, NDR 359 moderately susceptible,
while 3 genotypes, IR 58025A X NDR 1126,
IR 79156A X NDR 1126, NDR 2064
susceptible and rest 2 genotypes, IR 68897A
X NDR 1126, NDR 1127 highly susceptible.
This finding is in conformity with the
previous reports by Biswas (2001); Jia Lib
Meng Yan et al., (2011); Jia et al., (2012).
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