dNoY Xe-8-7209

J. Natn. Sci. Coun. Sri Lanka 1998 26(3): 209-215
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Abstract: Morphological characters of rice grains (Oryza sativa L.) taking four
cultivars each from each of modern and traditional cultivars, grown in Boro
season were studied. The length, breadth and thickness of grain (unhulled grain),
length and breadth of kernel (hulled grain), embryo length, embryo-endosperm
ratio and 1000-grain weight, and their interrelationship were investigated. There
were significant differences regarding values of all parameters except grain
thickness and embryo length among the cultivars. Significant correlations between
grain length to kernel length (r=0.9655%%), grain breadth to grain thickness
(r=0.8938%*), kernel breadth (r=0.9783%*) and 1000-grain weight (r=0.7727%)
were found. Embryo length did not show any relationship between other

characteristics of grain or kernel.
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INTRODUCTION

Grain shape and size are the most important factors which influence yield and
quality of rice (Oryza sativa L.). Morphological characters and their effects on
grain quality and yield have been studied by many researchers.'” The grain
characteristics of rice cultivars in Bangladesh have not been thoroughly inves-
tigated. Therefore, the present investigation was undertaken to study the mor-
phological characters of rice grain (unhulled grain) and kernel (hulled grain)
and their interrelationship.

METHODS AND MATERIALS

Eight cultivars of rice of two types i.e. modern viz., BR7, BR29, Iratom24, and
BR3, and traditional viz. Hapa, Kaliboro, Kachliboro and Madhabshail-boro,
were used for morphological investigation of the grains which were grown in
the Boro season (December to May) in Bangladesh. Thirty unhulled grains were
collected from the top of 3 panicles (10 from each) and used for measurement of
each cultivar. The grains were hulled afterwards and again used for measurement of
different parameters. The values for 6 charactersi.e. length (mm), breadth (mm)
and thickness (mm) of grain, length (mm) and breadth (mm) of kernel and embryo
length (mm) were measured with a slide-caliper. The length breadth ratio of
grain was calculated from length of grain divided by breadth of grain. The
weight of 1000-grains from primary and secondary branches were measured by
digital balance. Embryo-endosperm ratio was calculated as ratio of embryo and
kernel length.

* Corresponding author.
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The collected data were analysed following ANOVA-technique and means
were separated by Duncun’s Multiple Range Test (DMRT) using MSTAT com-
puter package. The correlation value among different parameters were calcu-
lated from the mean values using Casio fx-100s VPAM scientific calculator.

RESULTS AND DISCUSSION
Length of grain

Data representing the length of the grains (Table 1) showed that BR7 and
Kachliboro had significantly the longest (9.81 mm) and the shortest grain (7.49
mm) respectively whereas the others gave intermediate values.

The present results indicated that the modern cultivars possessed longer
grain and higher yield potential which supported the previous results reported
by Yoshida®Sarwar® also reported that modern cultivars (BR7, BR29, Iratom24
and BR3) produced higher yield compared to traditional cultivars (Hapa,
Kaliboro, Kachliboro and Madhabshail boro). This difference in length of grain
might be due to the genetic make-up of the cultivars.'®

Breadth of grain

Data representing breadth of the grain (Table 1) revealed significant variation
among the cultivars. Madhabshail-boro had the highest breadth (3.55 mm) fol-
lowed by BR3 (3.17 mm) and Iratom-24 (3.15 mm) while BR7 and BR29 had
lower grain breadth (2.38 mm and 2.58 mm, respectively). All the other cultivars
had intermediate values.

Madhabshail-boro being the traditional cultivar possessed wider grain
and lower yield potential which was in full agreement with the earlier results.®”
This difference in breadth of grain might be due to the genetic make-up of the
cultivars.'

Thickness of grain

Data representing thickness of the grain (Table 1) showed that the cultivar
Madhabshail-boro had the thickest grain (2.34 mm) followed by BR3 (2.07 mm)
while BR7 had the thinnest one (1.82 mm). All other cultivars had intermediate
values.

These results indicated that<he yield potential of rice cultivars might
not be related to grain thickness. Breadth of grain was strongly correlated with
grain thickness (r=0.8938%%). Similar result was observed by Jun.”



Table 1: Grain characters of some Boro rice cultivars.

Cultivar Length Breadth  Thickness Length Length Breadth  Length  Length Embryo Weight Weight
of grain  ofgrain  of grain breadth ofkernel ofkernel breadth ofembryo endosperm 1000 grains 1000grains
(mm) (mm) (mm) ratio (mm) (mm) ratio of  (mm) ratio of primary of secondary
kernel branch (g) branch (g)
BR7 9.81a 2.38b 1.82a 4.16a 6.93a 2.12b 3.27a 1.97a 0.280be 22.93de 22.73d
BR29 9.01b 2.58b 2.00a 3.49b 6.47ab 2.23b 2.90b 1.83a 0.280bc 23.63cd 22.77d
Iratom-24 8.60bc 3.15ab 2.04a 2.73cde  6.35ab 2.63ab 2.41c 1.69a 0.267c 27.77b 25.80b
BR3 9.26ab 3.17ab 2.07a 2.94c 6.89a 2.65ab 2.61c 1.96a 0.287bc 28.60a 27.97a
Hapa 8.10cd 2.99ab 2.00a 2.71de  5.79bc 2.56ab 2.26f 1.79a 0.310abc  24.37c 23.73¢
Kaliboro 7.97¢cd 2.86ab 2.05a 2.79cd _ 5.94bc 2.37ab 2.50d 1.87a 0.313abe  23.60cd 21.29e
Kachliboro  7.49d 2.90ab 2.05a 2.55e 5.20c 2.40ab 2.18f 1.90a 0.363ab 22.50e 20.37f
Madhab-
shailboro 7.61d 3.55a 2.34a 2.15f 521c 3.09a 1.69g 1.99a 0.383a 27.57h 28.10a

In a column, the means having common letter(s) do not differ significantly at 1% level.
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Length-Breadth (L/B) ratio of grain

The data representing the /B ratio (Table 1) showed that BR7 possessed the
highest 1L/B ratio (4.16) followed by BR29 (3.49) and Madhabshail-boro possessed the
lowest (2.15) ratio. All other cultivars showed the intermediate position.

BR7 and BR29 possessed L/B ratio of more than 3 which indicated that
these were of slender grains and other cultivars were with long grains.”
Iratom 24, Hapa and Madhabshail-boro although possessed relatively long
grains showed lower L/B ratio because of higher breadth. Grain length and
breadth had strong positive and negative correlation (r= 0.8698** - 0.8837**) respec-
tively with L/B ratio of grain. This result supported the earlier observation.”
The grain thickness also had strong negative correlation (r=-0.8465%*) with
L/B ratio of grain.

Length of kernel

Data representing kernel length (Table 2) revealed that BR7 and BR3 had
significantly higher kernel length (6.93 mm and 6.89 mm, respectively) compared to
the rest. Kachliboro and Madhabshail-boro possessed the lower length
(5.20 mm and 5.21 mm, respectively) and the others showed intermediate length.
There was a strong correlation (r = 0.9655"") between grain length and the
kernel length.

Table 2: Correlation co-efficients among the different grain and kernel

characters.

Characters Grain Grain Length  Kernel Kernel  Embryo 1000
Brea- Thick- breadth length breadth length grain
dth ness ratio of weight

grain

Grain length -0.5696N% -0.6658™  0.8698  0.9655™ -0.5072N% -0.09528  0.06N

Grain breadth 0.8938%%  -0.8837%% -0.5054N5  0.9783%% 0.0345N  0.7727*

Grain thickness -0.8465™  -0.6464™  0.6115N  0.2105™  0.5607N

Kernel length -0.0299M  ().1456N%

Kernel breadth 0.1186N  0.7680"

Not significant at 5% level
Significant at 5% level
Significant at 1% level

NS

nono
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Breadth of kernel

Data on kernel breadth (Table 1) showed that the cultivar Madhabshail-boro
had the highest kernel breadth (3.09 mm) followed by BR3 (2.65 mm) and BR7
possessed the lowest breadth (2.12 mm). Other cultivars had the intermediate
status. There was a strong correlation (r = 0.9783"") between grain and kernel
breadth.

Length-Breadth (I/B) ratio of kernel

Data representing L/B ratio of kernel (Table 1) revealed that BR7 possessed the
highest L/B value (3.27) followed by BR29 (2.90). Madhabshail-boro possessed
the lowest I/B value (1.69) and other cultivars had the intermediate values.

According to USDA scale for milled rice BR7 and Madhabshail-boro were
slender and bold type respectively and other cultivars were medium type. Bari
el al."also reported that linear relationship existed between increased L/B
ratio and better quality of grains.

Length of embryo

Embryo length (Table 1) was different among the cultivars. Madhabshail-boro
had the largest embryo length (1.99 mm) followed by BR7 (1.97 mm). Iratom 24
had the smallest embryo (1.69 mm) when other cultivars possessed the inter-
mediate values.

Though the modern cultivars possessed larger length of kernel than those
of traditional cultivars, the embryo length did not show any special trend and
the embryo length did not depend either on length, breadth and thickness of
the grain or on length and breadth of the kernel (Table 2).

Embryo-Endosperm ratio

The data representing the embryo-endosperm ratio (Table 1) showed that
Madhabshail-boro and Iratom-24 possessed the highest (0.383) and the lowest
embryo-endosperm ratio (0.267) respectively. Other cultivars had the interme-
diate status.

The embryo-endosperm ratio varied from 0.383 to 0.267 which was in full
agreement with that of Grist.?
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1000-grain weight

Data on 1000-grain weight presented in Table 1 revealed that there was no
clear difference between traditional and modern type of rice but showed signifi-
cant differences among the cultivars. Weight of 1000-grains obtained from
primary branches of BR3 possessed the highest weight (28.60) followed by Iratom-24
(27.77 g). Kachliboro possessed the lowest weight (22.50 g). It was also observed
that the weight of 1000-grain from the primary branches was higher than those
of secondary branches in all cultivars except Madhabshail-boro (Table 1). Similar
result was obtained by Ahn!. Breadth of grain had a strong correlation (r=0.7727"
with 1000-grain weight while there were positive but not significant correlation with
grain length and thickness (Table 2). Jun® and Lin® reported similar observations.
Katayama* also reported that 1000-grain weight was directly related to grain
size and might be used as selection and classification characters.
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