
212 

Correlation among various grain quality characteristics in rice
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ABSTRACT
To understand the association of various quality traits among themselves. Selected maintainers and restorers
were analyzed for various grain quality and physico-chemical characters in order. Hulling percentage showed
positive significant correlation with milling percentage and head rice recovery indicating that the genotypes
with higher hulling percentage also recorded higher estimates for milled rice and head rice. Head rice recovery
also showed negative but non-significant correlation with grain L/B ratio. Negative significant association of
kernel length with kernel breadth indicates that grain length and slenderness are inherited independently
resulting in long slender grain types. Positive significant correlation between kernel length and water uptake
indicates that genotypes with longer kernels showed enhanced water absorption. Correlation of amylase
content with volume expansion ratio, alkali spreading value and gel consistency was positive but non-
significant.
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Hybrid rice technology has proved to be one of the
most feasible and readily adoptable approaches to break
the current yield barrier. With increase in yield, there is
also a need to look into the quality aspects to have better
consumer acceptance. The nature and magnitude of
association between various grain quality characters
needs to be studied to select suitable parents to develop
hybrids with better grain quality. The present
investigation was undertaken to study the association
of various quality characters among themselves in
selected maintainers and restorers.

MATERIALS AND METHODS
The material consisted of 67 maintainers and103
restorers grown during July-December, 2000 and the
grains harvested were used for quality analysis during
February 2001. Thirteen physico-chemical characters
which include hulling percentage (HP), milling
percentage (MP), head rice recovery (HRR), kernel
length (KL), kernel breadth (KB), L/B ratio, kernel
length after cooking (KLAC), elongation ratio (ER),

water uptake (WU), volume expansion ratio (VER),
alkali spreading value (ASV), gel consistency (GC) and
amylose content (AC) were analyzed following
standard procedures.

RESULTS AND DISCUSSION
Hulling percentage showed positive significant
correlation with milling percentage (rp = 0.8218; rg
=0.8691) and head rice recovery (rp=0.3451;
rg=0.3819). However, this trait showed negative non-
significant correlation with kernel dimensions (Table 1).
Head rice recovery exhibited positive non-significant
association with alkali spreading value and amylose
content. Kernel length showed positive significant
association with L/B ratio (rp= 0.6910; rg=0.7100),
kernel length after cooking (rp=0.5961; rg=0.6410) and
water uptake and negative significant correlation with
kernel breadth, elongation ratio and amylose content.
Negative significant association of kernel breadth was
observed with L/B ratio (rp=-0.8366; rg=-0.8381), water
uptake (rp=-0.2654; rg=-0.3009) and alkali spreading
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value (rp=-0.1679; rg=-0.1757). Kernel length after
cooking had positive significant association with
elongation ratio (rp=0.5712; rg=0.5586). Among cooking
quality traits, water uptake showed positive significant
association with alkali spreading value, kernel length
and L/B ratio, while volume expansion ratio did not
show significant correlation with any of the quality
parameters. Alkali spreading value showed positive
significant correlation with water uptake and negative
non-significant correlation with gel consistency.  Gel
consistency showed positive but non-significant
correlation with amylose content (rp=0.0666;
rg=0.0724).

Hulling percentage showed negative direct
effect on amylose content at phenotypic level
(Table 2).  Positive indirect effects of this trait were
manifested through milling percentage, head rice
recovery, kernel length, L/B ratio, kernel length after
cooking and gel consistency.  Positive direct effect of
head rice recovery was observed with amylose content.
Kernel length showed negative direct effect coupled
with negative significant correlation with amylose
content.  Among cooking quality traits, elongation ratio
and volume expansion ratio had positive direct effects
on amylose content. The important physico-chemical
traits viz., alkali spreading value and gel consistency
had positive direct effects coupled with positive
association with amylose content.

In the present study, hulling percentage showed
positive significant correlation with milling percentage
and head rice recovery indicating that the genotypes
with higher hulling percentage also recorded higher
estimates for milled rice and head rice.  Similar results
were reported by Tejpal (1987), Viraktamath (1987),
Sarkar et al., (1994) and Chauhan et al., (1995).  Head
rice recovery showed negative but non-significant
correlation with grain L/B ratio.  This kind of inverse
relationship has also been reported by Gopala Krishna
et al., 1982, Tejpal 1987, Viraktamath 1987 and Malik
1989.  During polishing, there is a constant friction among
the kernels and thus genotypes with long slender grains
are more prone to breakage than those possessing short
bold grains.  Negative significant association of kernel
length with kernel breadth in the present study indicates
that grain length and slenderness are inherited
independently resulting in long slender grain types.

Positive significant association of water uptake with
alkali spreading value indicates that genotypes with
high water uptake had low gelatinization temperature
which is in accordance with the results of Tomar and
Nanda (1982), Tomar and Nanda (1987), Chauhan et
al., (1995) and Choi et al., (1999). The study also
showed positive but non-significant correlation of gel
consistency with amylose content indicating that higher
amylose content may lead to the recovery of genotypes
with soft gel consistency. This knowledge on the
association of various quality traits would serve as a
guideline for careful choice of parents for development
of hybrids with better quality.
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