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Abstract

One hundred and fifty rice germplasm lines
were evaluated for 31 agro-morphological traits.
Principal component analysis was carried out
involving 9 and 5 quantitative traits separately
which yielded selection differential of 36.18 and
27.07 g/ha respectively. This approach helped
in identification of top ranking genotypes with
high mean values for primary grain yield
components. Preliminary screening was done to
identify fine grain rice types.

Principal component analysis (PCA) is a
valuable technique from applied linear algebra,
which can be used to classify the relationships
among traits in complete multi-trait systems and
for identifying the patteérns of data by reducing the
number of dimensions. An insight into the process
contributing to differences in yield among the lines
is essential for identification and selection of top
ranking genotypes out of diverse germplasm base.
The principal component analysis technique has
in retrospect been applied in rice by the workers
like Rashid er al. (2008), Uga (2003), Zamira et
al. (2003), and Toshinori (1991).

Materials and Methods

The experimental materials comprised of 150 rice
(Oryza sativa L.) germplasm accessions having
their origin from different geographical regions
across the world. The germplasm was growi during
kharif-2008 as transplantea irrigated rice at Rice
Research and Regional Station (SKUAST-K).
Thirty five days old seedlings were transplanted
in 4 rows of 3 m each at a spacing of 20 x 15 cm in
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Augmented Block Design with 3 checks replicated
after every 25 test entries. Observations were
recorded on ten randomly selected plants from two
middle rows for the traits plant height (PH), leaf
length (LL), leaf width (LW), panicle length (PL),
number of spikelets per panicle (SP), grain density
(GD), total tillers per plant (TT), effective tillers
per plant (EF), 1000-seed weight (SW), kernel
length (KL), kernel breadth (KB), Kernel length
breadth ratio (LBR). and on whole plot basis for
days to 50% flowering (DF), days to maturity (DM)
and grain yield per hectare (GY). Moreover, the
characterization data was recorded for the traits leaf
blade color, leaf blade pubescence, leaf angle, leaf
senescence, flag leaf angle, collar color, ligule
color, auricle color, panicle type, secondary panicle
branching, panicle threshability, lemma palae color,
lemma palae pubescence, awning, awn color,
apiculus color and stigma color following SES
scale of IRRI (Anonymous, 1996). According to
this scale, accessions were grouped on the basis of
size i.e. KL (Long: >6.60 mm: Medium: 5.51-6.60
mm; Short: <5.51 mm). and also on the basis of
shape i.e. LB (Slender: >3.0; Medium slender: 2.1-
3.0; Bold: <2.1). Mean, range and frequency
distribution were calculated for the quantitative
traits. Simple Anova was carried out following
Sharma (1995). Principal Component Analysis was
performed to reveal the patterns of data matrix for
determination of selection criteria and
identification of elite genotypes. Eigen values,
eigen vectors and principal components were
calculated by R-software-2.7.0 (freely available on
http://CRAN.R-project.org.) along with 2-D biplot
generated between first (PC-1) and second
principal component (PC-2).
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Results and Discussion

Significant mean squares were recorded for all the
traits which leave a scope for further investigations.
High range of variability was recorded for all the
characters with GY measuring 3.90-71.71 g/ha
(Table 1). Out of 150 genotypes, 106 fell in the
range of 80-120 cm and 36 recorded plant height
below 80 cm respectively. Majority (90) of the
genotypes had 4-8 EF while 117 had SP ranging
from 75-150. SW and GY in the range of 20-30 g
and 25-50g/ha was recorded for 121 and 60 test
entries respectively. GY more than 50 g/ha was
exhibited by 12 genotypes. These results indicated
that enough variability exhibited for primary and
secondary yield contributing traits which provide
ample scope for selection and other hybridization
based breeding methods for improvement of these
important traits. On the basis of kernel size, 16
entries were observed to have long kernels (>6.60
mm); 28 were medium long (5.51-6.60 mm) and
106 had short kernel length (<5.51 mm). With
respect to the kernel shape, 9 genotypes were
classified as slender (LB > 3.0); 85 medium slender
(LB: 2.1-3.0) and 56 as bold (LB < 2.10) kernel
types. Considering both size and shape together
56 accessions were short bold, 50 short slender, 4
medium slender (HPR 1070, RP 2421, VL. 93-3635
and IR 57301-37-2-2) and 4 had long slender
kernels (SAW/GML/286, JOJO, GRALDO and
SIJUNG-10). Kernel length and breadth are the
components of quality attributes of basmati rice
and constitutes besides other traits, the criteria fixed
by Directorate of Rice Research (ICAR),
Hyderabad, India (Anonymous, 2005) for
identification of basmati and basmati type varieties.
Though not necessarily be called as basmati types,
KL and KB should be greater and lesser than 6.61
mm and 2 mm respectively, before other chemical
and cooking properties are worked out. In the
present study, JOJO (7.00 mm, 1.60 mm),
GRALDO (7.00 mm, 1.90 mm), VL-81 (6.60 mm,
1.80 mm), IR 57301-37-2-2 (6.60 mm, 1.90 mm),
CT 6749-21-4-3-M (8.00 mm, 1.90 mm) meet this
criteria and need to be tested for chemical and
cooking quality, however, as expected they yield
meagerly low i.e. 15.09, 30.15, 26.95,27.32,17.39
g/ha respectively.

Journal of Rice Rescarch, Vo ., No.l

An ideal situation during the perusal of principal
component analysis (PCA) in any multi-trait
system demands the lack of correlation to exist
among different principal component axis so that
different dimensions in the data are measured
(Everitt and Dunn, 1991). Concurrently this
circumstance is met when original xi variables in
the data set show significant correlation among
themselves or at least with the trait of economic
interest. In the present study, non-significant
correlation was exhibited by grain yield when
paired with mature plant height, leaf length and
leaf width (Table 2). To reach out the meaningful
conclusions and extract relevant information, these
three characters were dropped for PCA. Kernel
physical characteristics viz., KL, KB and LB were
also not considered for computation of principal
components, since they as a rule do not influence
GY.

Highly significant positive correlations with GY
were exhibited by TT (0.73™), EF (0.717), SP
(0.64™), GD (0.49™) and PL (0.39"). SP showed
positive significant association with GD (0.76™),
PL (0.57") and DF (0.25™) and moderate positive
correlation with and DM (0.207). Lack of
correlation was shown by EF with all the traits
except TT and GY. The two separate PCA’s
(discussed under Set-1 and Set-2) were carried out,
one involving a set of nine out of twelve
quantitative traits used in correlation studies and
second where only three primary yield components
(EF, SP and SW) were involved along DM and GY.

Set-I: PCA of primary and secondary yield
components: The first five principal components
accounted for 99.28% of total variability with the
first two explaining the cumulative variability of
93.10%. The individual contributions of PC-1 and
PC-2 were 80.17% and 12.93% respectively. Only
PC-1 and PC-2 had eigen values (&) greater than 1,
i.e. 7.215 and 1.164 times the variance of original
variables (because variance of standardized
variables is 1), therefore, the eigen vector
coefficients need to be studied for these two axis
(Table 3). PC-1 had high negative loadings for GY
(-0.406) and SP (-0.908) (Table 4). PC-2 was
positively correlated to GY, TT and EF and
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