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Abstract
A field experiment was carried out at the research farm of Bangabandhu Sheikh
Mujibur Rahman Agricultural University (BSMRAU), Salna, Gazipur during Boro
season 2009-10. Seedling mortality in boro rice is generally considered to be a major
seasonal hazard of crop establishment and hence a bottleneck to attain ttre yieta
potentiality of crop. Seedling mortality showed a highly significant negative
phenotypic as well as genotypic correlation with yield (-0.9201* and -0.grl**)
which might be due to negative correlation values with effective tillers per plant 1-
0.41I * and -0.367*), days to maturity (-0.:lS* and, -0.299*), filled grains per plant
(-0.758** and -0.617**), 1000 grain weight (-0.269 and, -0.241), biologicai yieta 1-
0'829** and -0.741**) and harvest index (-0.lZA* and -0.291). 1000 grain-weight
showed positive non significant correlation with biological yield and harvest index
while insignificant correlation with harvest index (0.116 and 0.104) and finally
biological yield showed significant positive correlation with harvest index
(0.396*and 0.354**). Significant direct effects were found in filled grains number
per plant (0.679**) and biological yield (0.814**) indicating the highest contribution
of these characters towards the yield. Positive but insignificant effects were observed
by the characters panicle initiation (0.241ns), effective tillers per plant (0.200 ns),
days to flowering (0.106 ns), days to maturity (0.132ns) and l0b0 grain weight
(0.086ns) represented a minimum response of these characters towards ihe yield [ut
no statistical impacts. While significant negative contributing of the characters
seedling mortality percent (-0.A1+**1 and spikelet's sterility percent (-0.776**)
indicating the negative contribution of these characters. For improvement of yield,
negative value of seedling mortality percent and spikelet's sterility percent is
expected. Although, all the yield contributing characters are responsible to improve
yield but the results of multiple correlation reveals that for yield improvement most
emphasis might be given on effective tillers per plant, filled grains number per plant,
seedling mortality percent, spikelet's sterility and biological yield.

Keywords: Phenotypic correlation, genotypic correlation, panicle initiation,
biological yield, harvest index, seedling mortality percent and spikelet's sterility
percent.
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Introduction

Rice (Oryza sativa L.) is a self
pollinated cereal crop. It belongs to the
family Gramineae having chromosome
number 2n-24. The genus Oryza
includes a total of 22 to 27 species out of
which only two are cultivated. The two
cultivated species are Oryza sativa
(Asian rice) and Oryza glaberrima
(African rice). Oryza sativa L. the
principal cultivated species of rice, is
believed to have been domesticated
nearly ten thousand years ago in an area
that includes Northeastern India,
Bangladesh, Burma, Thailand, Laos,
Vietnam and Southern China. Thus, Asia
is traditionally rich in the diversity of
rice including the wild progenitors of
cultivated rice (Singh et al. 2005). In the
extreme condition due to meet up to fed
the hungers we've to go through direct
seeding method (Wang et al. 2002).
Facing the challenge of population
growth and cropland reduction, it is
obvious that the only way to solve this
problem is to improve the yield of cereal
crops (Yuan and Peng, 2005).

Evaluation and characterization of
potential varieties should form an
important constituent of these collection
efforts because of their in-built genetic
variability due to several generations of
growing and selection by breeders and
farmers. Therefore, there is the need to
diversify the genetic base of improved
rice varieties, and the first step towards

this is to evaluate and characterrze
reproductive traits of available rice
germplasm at both the morphological
and molecular levels. This is because
the evaluation of phenotypic diversity
usually reveals important traits of
interest to plant breeders (Singh and
Rachie, 2005).

Variable and divergence genotype
could be charactenzed through the
proposed project, it could be used in
developing new hybrid rice variety in
our country and certainly it would help
in the production of rice in Bangladesh.
The production potentialities of that
exotic rice under Bangladesh conditions
are not known. These may be a chance
of cultivation of exotic rice and can be
used in further breeding program in this
country if high production is possible
due to presence of a wide range of
genetic variability in these exotic rice.

Therefore, the present study was
conducted on following objective:

o To study the genetic variability and
character association among
morpho-reproductive traits.

Materials and Methods

The experiment was carried out at the
research farm of Bangabandhu Sheikh
Mujibur Rahman Agricultural
University (BSMRAU), Salna, Gazipur
under the department of Crop Botany
during Boro (Winter) seasons from
November 2009 to May 2010. Four
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different genotypes were used in the
study viz. OM 2718, PSBRC 82, BRRI
dhan28 and BRRI dhan36. The seeds
were collected from genetic resources
center (GRC) of International Rice
Research Institute (IRRI) and
Bangladesh Rice Research Institute
(BRRI). Different sowing dates were
used as December 0812009, December
1 8/2009December 2812009 and January
0712010 respectively. Seeds were sowed
directly for direct seeding and soaked
separately for 48 hours in clothes bag for
the method of transplanting. Soaked
seeds were picked out from water and
wrapped with straw and gunny bag to
increase the temperature for facilitating
germination. Fertilizers were applied
according to manual of BRRI; N 110
kg/ha, P2O5 90 kg/ha, K2O 75 kglha,
and Gypsum 60 kglha. Total Nitrogen
was applied in four installments at just
before seeding, at 15 DAT (Days after
transplanting), 30 DAT and 45 DAT
recommended by BRRI. Land was well
plowed, well puddle and leveled for the
seedbed. Individual bed of (4.5 m x 6.0
m) dimension, demarcated by 15 cm
deep channels, was allotted for each
variety. About 250 g seeds were soaked
for 24 hours in transplanting methods.
Soaked seeds were kept under straw for
3 days. Sprouted seeds of each variety
were sown. The channels ( 15 cm deep
and 50 cm wide) were used for irrigation
and drainage. A'foliar spray of Furadan 5

G was done to protect the seedlings

against insect pests. Healthy seedlings of
40 days old were transplanted on each
plot of the experimental field. In each
plot for transplanting 20crn x 20cm (line
to line and seedling to seedlings) spacing
and for direct seeded condition 3-4 seeds
were sown per pit as a distance of 20 cm
from line to line and 15 cm from plant to
plant. Data were collected for Seedling
mortality (%), days to panicle initiation,
Days to flowering, Days to maturity,
Effective tillers/ hill, Number of filled
grains/panicle, Spikelet sterility
(%),1 000-grain weigtrt, Biological yield
(t/ha), "Harvest index (%) and Grain
yield (t/ha). All the collected data of the
present study were statistically analyzed
using MSTAI-C Program. Thi statistical
analysis for various characters under
investigation were done and the analysis
of variance for each of the characters
was performed by F test and mean
values were separated by lsd.

Results and Discussion

Estimation of multiple correlations
among the yield contributing characters

Seedling mortality showed a highly
significant negative phenotypic as well
as genotypic correlation with yield
(-0.gZO** and -0.821 'r*) which might be
due to due to negative phenotypic and
genotypic correlation values with
effective tillers per plant (-0.411* and -
0.367*), days to maturity (-0.335* and -
0 ,299*), filled grains per plant
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(-0.758** and -0.677**),, 1000 grain
weight (-0.269 and -0.241), biological
yield (-0.829** and -0.741**) 6nd
harvest index (-0.326* and -0.291)'and
positive phenotypic and genotypic
correlation values with days to panicle
initiation (0.451* and 0.403*), days to
flowering (0.300* and 0.268), and
spikelets sterility percent (0.810** and
0.723**). Rao et al. 1997 found similar
findings while study relationship
between yield contributing characters.

Panicle initiation showed negative
phenotypic and genotypic correlations
with most the characters except days to
flowering and spikelets sterility percent.
Panicle initiation showed a highly
significant negative phenotypic as well as
genotypic correlation with yield (-
0.550** and -0.491*) which might be due
to negative phenotypic and genotypic
correlation values with effective tillers
per plant (-0.246 and -0.219), days to
maturity (-0.200 and -0.179) filled grains
per'plant (-0.453* and -0.404*), 1000
grain weight (-0. I 6 I and -0 .144),
biological yield (-0.496* and -0.434*)
and harvest index (-0.195 and -0.174) and
positive phenotypic and genotypic
correlation values with days to flowering
(0.179 and 0.160) and spikelet's sterility
percent (0.484* and 0.433*). Reddy et al.
1996 found similar findings.

Effective tillers per plant, showed
positive phenotypic and genotypic
correlations with most the characters
except days to flowerirrg and spikelet's

sterility percent. It is just the reverse
scenario of seedling mortality percent
and panicle initiation. Effective tillers
per plant showed significant positive
phenotypic as well as genotypic
correlation with yield (0.5 0 1 * and
0.447*) which might be due to positive
correlation values with days to maturity
(0.182 and 0.163) filled grains per plant
(0.413* and 0.368*), 1000 grain weight
(0.147 and 0.131), biological yield
(0.462* and 0.403*) and harvest index
(0.177 and 0. 1 5 8) and negative
phenotypic and genotypic correlation
values with days to flowering (-0.463*
and -0.346*), and (0.441* and 0.394*)
spikelets sterility percent. Babu, 1997,
Chandra and Das 2000 observed similar
findings.

Days to flowering, showed
significant positive phenotypic as well
as genotypic correlation with yield
(0.365* and 0.326*). In fact all the
genotypic correlations found
insignificant with other yield
contributing characters but significant
positive phenotypic corelations with
filled grains per plant (0.301 *) and
biological yield (0.329*) and negative
phenotypic correlations with (-0.322*)
spikelets sterility percent. Chaubey and
Singh 1994, Choudhury and Das 1998,
Das et al. 2000 and Durai 2001 found
that days to flowering, showed positive
phenotypic and genotypic correlations
with most the characters except
spikelets sterility percent.
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Days to maturity showed significant
positive phenotypic genotypic
correlation with yield (0.364*) and
insignificant genotypic correlation with
yield (0.224ns). like days to flowering
all the genotypic correlations found
insignificant with other yield
contributing characters but significant
positive phenotypic correlations with
filled grains per plant (0.300*) and
biological yield (0.328*) and negative
phenotypic correlations with (-0.321*)
spikelets sterility percent. Gongales and
Ramires 1998, Gholipoor et al. 1998

and Kumar and Moriwaki 2000 also
found that days to maturity, showed
positive phenotypic and genotypic
correlations with most the characters
except spikelets sterility percent.

Filled grains per plant showed a

highly significant positive phenotypic
as well as genotypic correlation with
yield (0.923** and 0.824**) indicating
there is a great contribution of this
character for increasing grain yield
which might be due to positive
significant phenotypic and genotypic
correlation values with biological yield
(0.832** and 0.743**) and harvest
index (0.327* and 0.297*) and highly
significant negative phenotypic and
genotypic correlation values with
spikelets sterility percent (-0.813* and -
0.726*). Li et al. 1997 observed filled
grains per plant, showed positive

significant phenotypic and genotypic
correlations with most the characters
except spikelets sterility percent.

1000 grain weight, biological yield
and harvest index also showed
significant positive phenotypic and
genotypic correlation with yield
(0.328* , 0.293 rs, 0.913*, 0.902x,
0.396* and 0.354*). 1000 grain weight
showed positive correlation with
biological yield and harvest index while
insignificant correlation with harvest
index (0. I 16 and 0. 104) and finally
biological yield showed significant
positive phenotypic and genotypic
correlation (0.396*and 0.354**) with
harvest index. Pandey et aL.2002
observed similar findings while
studying 9 yield contributing characters
of rice.

Partitioning of genotypic correlation
with grain yield into direct and indirect
components

Among the yield contributing
characters significant direct effects
were found in filled grains number per
plant (0.679**) and biological yield
(0.8 14* *) indicating the highest
contribution of these characters towards
the yield. Positive but insignificant
effects were observed by the characters
panicle initiation (0.241 ns), effective
tillers per plant (0.200 ns), days to
flowering (0.106 ns), days to maturity
(0.132ns) and 1000 grain weight
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(0.086ns) indicating a minimum
response of these characters towards the
yield but no statistical impacts (Pau et
al. 1997). While significant negative
contributing of the characters seedling
mortality percent (-0.A14**1 and
spikelets sterility percent (-0.71e**1
indicating the negative contribution of
these characters. Reddy et al. 1996
stated that for improvement of . yield,
negative value of seedling mortality
percent and spikelets sterility percent is
expected because lower seedling

mortality percent and spikelets sterility
will increase grain yield. Although, all
the yield contributing characters are
responsible to improve yield but from
this table it might be concluded that for
yield improvement most emphasis
should be given in filled grains number
per plant, seedling mortality percent,
spikelets sterility and biological yield.
Shantakumar et al. 1998 also stated that
yield contributing characters are
responsible to improve yield.
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