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ABSTRACT
In the current study physicochemical attributes of 12 recently developed rice lines at Rice 
Research Farm, Kala Shah Kaku i.e. seven fine rice lines (PK10436, PK 10437, PK 10355, 
PK10434, PK10967, PK 10677, PK 10825) and five coarse rice lines (KSK 499, KSK 502, KSK 
505, KSK 511, KSK 434) were investigated during 2017 at Institute of Food and Nutritional 
Sciences, Arid Agriculture University, Rawalpindi. All the rice lines were significantly different 
(p<0.05) in the contents of the tested physical and chemical characteristics (length, breadth, L/B 
ratio, kernel elongation ratio, amylose, protein, gel consistency, ASV and proximate analysis). 
In terms of length and breadth all rice lines varied between 6.27–7.87 mm and 1.97–2.14 mm, 
respectively. L/B ratio ranged from 3.11-3.96 among rice lines. Amylose contents in new rice 
lines were found from 18.52 to 30.47%. Mean values for alkali spreading ranged between 1.033 
to 6.767 while the gel consistency was found between 15.0-87.0 mm. The proximate analysis 
depicted a significant variation in moisture (6.67-7.27%), ash (0.290-0.710%), fat (0.320-
0.840%), fiber (1.03-2.64%), and protein contents (7.56-6.67%). Sensory evaluation of both rice 
types were also conducted (taste, aroma, overall acceptability) which were in the acceptable 
limits. From the overall results, it is apparent that fine rice lines were best in physical and 
chemical characteristics. These findings can be helpful in designing rice breeding programs for 
further improvement in the quality of rice. In order to maintain the veracity of new rice varieties, 
the nutritional and technological quality of rice can be a good indicator of selection.
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INTRODUCTION
Rice (Oryza sativa L.) is a major cereal crop and one 
of the world’s major food products. Rice belongs to 
the Poaceae family. It is an annual meadow and semi-
aquatic plant. About, 30% of global rice is produced 
by South Asia (Champagne et al., 2004). Rice is the 
leading food crop used as a staple food for about half 
the population of the world (Singh et al., 2003). Rice is 
the second important cereal in the world. 45% of the 
average population’s calorie and total protein needs 
(Fari et al., 2011). Rice nutritional properties, paste 
profiles, gel structure, water retention and cooking 
properties are important factors that find out the end-use 
and marketing of rice. Rice is preferred due to its easy 
digestion, soft taste and hypoallergic characteristics 
(Kadan et al., 2001; Ramesh et al., 2000).
Rice is said to be very important for food security, 
ceremonies, nutritional diversified, income generation 
and employment (Perez et al., 1987). Rice is mainly 
used at the level of the winery where it is consumed 
as fried, boiled or ground rice with soup or stew 
(Osaretin and Abosede, 2007). In general, mostly rice 

is consumed as intact cooked food. Recently, new 
processes and products have been introduced that 
modified the rice into inflatable rice, crunchy inducer 
in masses, fermentable substrates, starches and 
hypoallergenic proteins (Kohlwey, 1994). Rice is used 
for a specific function in every product made through 
these processes. Recently a study revealed that 
significant growth was observed in the consumption 
of specialty rice which includes aromatic, instant rice, 
waxy, sticky, dry, fast-cooking and elongated rice.
Pakistan’s rice planting area is 2,846,900 hectares, and 
its production is 690,800 tons. Pakistan accounts for 
21.6% of global rice production. It ranks fourth among 
the world’s rice exporters (GoP, 2015). These days 
breeding programs are working in the development 
of rice varieties that have the best cooking and eating 
properties. The complex property of rice grains are the 
sum of a number of component properties including 
form, cooking and nutritional quality (Delshadian et al., 
2015).
At present, there is no uniform standard for determining 
rice quality and the estimation technique rests on the 
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experimental purpose of rice Khush et al., (1979). 
Estimations for quality of cooking will play a crucial role 
in further research and prediction of the development 
of rice varieties. Rice bears significant place in the 
daily diet of the consumer.  The judgment of rice quality 
has become a prime factor in the maintenance of diet 
quality. As well as an assessment of cooking quality will 
open new parameters in the selection of good quality 
rice with specific inherent characteristics (Singh et al., 
2013). Keeping in view, all these factors, the present 
research has been planned to determine the physical, 
chemical and cooking properties of newly developed 
fine and coarse rice lines.

MATERIALS AND METHODS

Collection of new rice lines
During the rice harvest season of 2017, a total of 12 
recently developed rice lines i.e. seven fine rice lines 
(PK10436, PK 10437, PK 10355, PK10434, PK10967, 
PK 10677, PK 10825) and five coarse rice line (KSK 
499, KSK 502, KSK 505, KSK 511, KSK 434) were 
collected at Rice Research Farm, Kala Shah Kaku 
and investigated during 2017 at Institute of Food 
& Nutritution Sciences, Arid Agricultural University, 
Rawalpindi. About 500 g of rice grains of each line 
were milled with rice huller to have brown rice. The 
brown rice was then milled in a miller machine to attain 
white milled rice and bran for further analysis.

Physical parameters
The physical characterization of all rice samples were 
done by adopting the method of Danbaba et al. (2011).

Average grain length
The length of rice grain was measured by placing it 
on a microscopic scale. Based on average length 
(mm) of the nuclear length measurement, the cores 
are grouped as follows: short (<5.50), medium (5.51-
6.60), long (6.61-7.50) and extra-long (> 7.50) (Khush 
et al., 1979).

Breadth measurement
By using vernier caliper the breadth of the rice grain was 
measured by the method as described by Khush et al. 
(1979). The mean of 10 such reading was recorded for 
the final reading of breadth of rice kernels in millimeter.

L/B ratio
The L/B ratio is calculated by dividing the average 
grain length by the breadth of the rice kernel as done 
according to the method developed by Cruz and Khush 
(2000).

Kernel elongation ratio (KER)
Kernel elongation ratio was calculated by dividing the 

average length of the cooked kernel by the average 
length of the raw (uncooked) rice by adopting the 
method of Juliano and Perez (1984).

CHEMICAL PARAMETERS
Amylose content 
The amylose content (AC) of the milled rice was 
measured using the NIR principle using an automatic 
grain analyzer (Model KETT AN-900) adopting the 
method of Villareal et al. (1994). Rice samples were 
divided into five groups according to their amylose 
content: waxy (0-2%), very low (3-9%), low (10-19%), 
intermediate (20-25%) and high (> 25%).

Alkali spreading value
For alkali spreading value (ASV) of milled rice whole 
grains of rice were taken with 10 ml of 1.7% KOH solution 
were placed in a small glass petri-dish spaced evenly. 
The petri-dishes were covered and left undisturbed for 
23 hours incubated at room temperature. The extent 
of the disintegration of kernel due to alkali was rated 
visually based on a 7-point numerical spreading scale 
by 1. Kernel not affected, 2. Kernel not swollen, 3. 
Kernel swollen, collar incomplete and narrow, 4. Kernel 
swollen, collar complete and wide, 5. Kernel split or 
segmented, collar complete, 6. Kernel dispersed, 
merging with collar, 7. All kernel dispersed and 
intermingled. The classification of the kernel was done 
according to the scores 6-7 to be High, 4-5 Medium, 3 
to be low to medium whereas 1-2 to be low.

Gel consistency 
The gel consistency test was determined according 
to the standard method given by Cagampang et al. 
(1973). Rice powder (100±1 mg at 12% moisture) was 
taken into 13 × 100 mL tubes (Pyrex no. 9820), which 
already 0.2% moisture. The tubes were shaken on 
the shaker to mix the starch. Later on, 2.0 ml of 0.2 
N KOH was immediately added and the mixture was 
dispersed by shaking. The tubes were covered and 
refluxed vigorously by placing them in a boiling water 
bath for 8 minutes. The tubes were then removed from 
the water bath and cooled at room temperature for 5 
minutes and then further cooled in an ice water bath for 
15 minutes. The tubes were then laid horizontally over 
paper graduated in mm.

Proximate analysis
Proximate analyses of rice flour were carried out for 
moisture, ash, fat, fiber and crude protein contents 
according to the approved methods of AACC (2000).

Sensory evaluation
Sensory evaluation of the cooked rice lines were 
carried out by 5 trained taste panelists in a special 
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room prepared for the purpose (Ebuehi et al., 2004). 
Sensory scores were based on a nine-point hedonic 
scale, where 1 was disliked extremely and 9 were liked 
extremely (Watt et al., 1989).

Statistical analysis
Data were analyzed, following ANOVA test, using 
statistical software (Statistix 8.1). When p < 0.05, the 
difference was declared statistically significant. The 
mean was compared through the least significant 
difference (LSD) at 5% probability level (Steel et al., 
1997).

RESULTS AND DISCUSSION

The results obtained from the physicochemical and 
sensory analysis of rice lines are summarized in this 
section.

Physical characterization
The evaluated quality attributes of rice include length, 
breadth, L/B ratio, and elongation ratio of grain. The 
results regarding these physical characteristics are 
summarized in Table 1. Grain lengths of all tested 
rice lines ranged between 6.27 mm - 7.87 mm and 
they exhibited a significant difference (p<0.05) from 
each other. In fine rice lines, maximum kernel length 
(7.87 mm) was recorded for PK 10677, followed by PK 
10355(7.38 mm) and PK 10437(7.28 mm) while PK 
10434(6.39 mm) had the least length. Kernel’s length 
of fine rice lines were higher than coarse lines. Among 
coarse lines, maximum kernel length was recorded for 
KSK 502 (6.57 mm) followed by KSK 434 (6.55 mm) 
while the lowest length means in coarse rice lines were 
observed in KSK 505(6.27 mm). Meena et al. (2010) 
carried out research on selected fragrant rice varieties 
and reported that kernel length ranged from 4.30 mm 
to 7.80 mm, a breadth of 1.84 mm to 2.27 mm and 
thickness of 1.54 to 1.88 mm. Comparable outcomes 
were found by Sareepuang et al. (2008). In the process 

of shelling and degumming, the long-grained rice grains 
are more likely to be broken than the shorter grains 
(Adeyeye et al., 2013).
A significant difference (p<0.05) in breath was observed 
between the rice lines. In fine rice lines, breadth of 
rice line PK 10437 were recorded highest (2.06mm), 
followed by PK 10434 (2.00 mm), PK 10967 and PK 
10825 (1.99 mm) and least breadth were observed in PK 
10436 and PK 10355 (1.97 mm). Among the coarse rice 
lines, KSK 499 had the maximum kernel breadth (2.14 
mm) followed by KSK 505 and KSK 502 while KSK 511 
had the lowest breadth (2.02 mm). The results of this 
study are comparable to previous studies. The width 
and length of parboiled fragrant rice were calculated by 
Sareepuang et al. (2008), range from 2.02-2.06 mm and 
7.0-9.0 mm, respectively, which were more prominent 
and shorter than those of whole brown rice. Vanaja and 
Babu (2006) described grain breadth 2.56 to 3.76 mm, 
respectively.
A significant difference (p<0.05) was observed in length 
to breadth ratio of rice lines. The maximum length to 
breadth ratio was found in fine rice lines as compared 
with fine rice lines. The highest length to breadth ratio 
in the fine rice line was observed in PK 10677 (3.96) 
followed by PK 10355 (3.72), PK 10436 and PK 10437 
(3.52). On the other hand, PK 10434 had the lowest 
length to breadth ratio (3.19). The highest length to 
breadth ratio (3.21) within a new coarse rice line was 
found in KSK 511, followed by KSK 434 (3.20) and 
the least ratio was observed in KSK 505 (2.94). These 
findings are analogous to the ones of Cruz and Khush 
(2000) according to which the L/B ratio decides the 
shape and group size of rice grain i.e. L/B ratio > 3.0 is 
for slender shape, 2.1 to 3.0 is for medium shape while 
= 2.0 is called as bold grain. Partiality for grain size 
and shape differ from one group of users to the other. 
Some tribal groups prefer short bold grains, and few like 
medium-long grains, and long slender grains are highly 
appreciated by others (Chueamchaitrakun et al., 2011).

Table 1.  Mean values for physical charactetristics of new rice lines
Rice type Line No. Length (mm) Breadth (mm) L/B ratio KER

Fine rice lines

PK10436 6.9367ab 1.9700b 3.5200abc 1.570 de
PK 10437 7.2833ab 2.0667a 3.5233abc 1.660 d
PK 10355 7.3833ab 1.9700 b 3.7233ab 1.480 d
PK10434 6.3967 b 2.0033ab 3.1933c 1.770 c
PK10967 7.0067ab 1.9933ab 3.5133abc 2.260 a
PK 10677 7.8700 a 1.9833b 3.9633 a 1.930 b
PK 10825 6.8400b 1.9933ab 3.4300bc 1.900 b

Mean 7.1023 1.9971 3.5523 1.7957

Coarse rice lines

KSK 499 6.4467a 2.1467a 3.0067a 1.500ab
KSK 502 6.5767a 2.1300ab 3.0833a 1.510ab
KSK 505 6.2767a 2.1367ab 2.9400a 1.560a
KSK 511 6.5167a 2.0267b 3.2154a 1.410c
KSK 434 6.5533a 2.0467ab 3.2018a 1.430bc

Mean 6.4740 2.0973 3.0706 1.482
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A significant difference (p<0.05) was observed in the 
kernel elongation ratio of rice lines. The results showed 
that between fine rice lines, PK 10335 had the lowest 
elongation ratio of 1.48. The maximum elongation ratio 
(2.26) was reported in PK 10967, followed by PK 10677 
(1.93) and PK 10825 (1.9). In coarse rice lines, KSK 
505 (1.56) got the highest elongation ratio followed by 
the KSK 502 (1.51), where KSK 511 (1.41) gained the 
lowest ratio. 
Hence, results revealed in Fig. 1, showed that mean 
length of fine rice lines (7.1023) was significantly 
higher than coarse rice lines (6.4740), mean breadth 
of coarse rice lines (2.0973) was significantly higher 
than fine rice lines (1.9971), mean L/B ratio of fine rice 
lines (3.5523) was significantly higher than coarse rice 
lines (3.0706) and mean value of KER for fine rice lines 
(1.7957) was significantly higher than coarse rice lines 
(1.482).

Chemical characteristics
Different chemical attributes were investigated such 
as amylose, gel consistency and alkali spreading. 
The results of these parameters regarding 12 newly 
developed lines of rice have been presented in Table 
2. A considerable difference (p<0.05) was noticed 
for amylose content in all tested rice lines. Maximum 
amylase contents of fine rice lines were recorded in 
PK 10437(28.18%), followed by PK 10436 (23.57%) 
and PK 10355 (22.53%). Whereas PK 10825 (18.52%) 
contains the least amount of amylose. The amylose 
content of all the tested coarse rice lines was also 
significantly different from each other. The highest 
amylose contents in coarse rice lines were observed 
in KSK 511 (30.47%) which was followed by KSK 499 
(29.17%) and KSK 434 (28.58%). The results depicted 
that PK 10437of fine rice lines lie in high amylose 
content category while other lines PK 10436, PK 10355, 
PK 10434, PK 10967, PK 10677 had intermediate 
content of amylase while PK 10825 had lowest (18.52)  
amylase content. It has been found that the amylase-

content of the milled rice is certainly interrelated by 
means of hardness value of the rice and depressingly 
correlated by the viscosity value. Rice cooking quality 
is mostly determined by the gelatinization-temperature 
and amylose content. The amylose content determines 
the quality of the rice and its lines. The amylose content 
exceeds 25%, absorbs additional water and has a 
feathery feel afterward cooking (Delshadian et al., 
2015). Rice lines with higher amylose content require 
a short period of cooking (Verma et al., 2015).
Alkali spreading value is the indirect measurement 
of gelatinization temperature. Alkali spreading value 
inversely correlates with gelatinization temperature 
and it determines the time required for cooking. PK 
10436, PK 10437 and PK 10355 were the only ones 
which were not affected thus their values were around  
1. While PK 10967 and PK 10677 were completely 
dispersed, intermingled ranging their values near 7. 
Whereas, KSK 505 and KSK 434 were the cases of 
coarse rice lines, which were the most dispersed and 
intermingled ones having values of 6.56 and 6.63, 
respectively.
Gel consistency determines the texture of rice. There 
is an inverse relationship between gel consistency 
and amylose contents. A considerable difference (p< 
0.0.5) was recorded b/w the gel consistency of different 
rice lines. In fine rice lines, the highest and lowest 
gel consistency was recorded in PK 10355 (87 mm) 
and PK 10967 (15 mm), respectively. In coarse fine 
lines, the highest gelling was observed in KSK 502(83 
mm) and lowest in KSK 505 (46 mm). In relation to 
findings of Ali et al. (1993) rice varieties having gel 
length 61-100 mm will fall in soft and those having 41-
60 mm into the medium gel category. Since higher gel 
content (mm) predicts the soft texture of cooked rice, 
therefore higher gel consistency (mm) is desirable for 
quality characters. Ramesh et al. (2000) studied that 
a combination of amylose and gel consistency tests 
would give a good identification of rice quality.
The result revealed that protein content (%) of different 
rice lines significantly different from all other. The 
protein content of fine rice lines ranged from 6.66 to 
7.27%. The highest protein content (7.27%) was found 
in PK 10355, which was followed by PK 10677 (7.2%) 
and PK 10967 (7.0%). The least protein content was 
found in PK 10436 (6.67%). In coarse lines, the highest 
protein contents were recorded in KSK 499 (7.57%) 
which was followed by KSK 502 (7.27%). On the other 
hand, KSK 505 contains minimum protein contents in 
coarse fine lines (6.50%). In another study, the protein 
content of brown rice in 74 varieties in India was similar, 
ranging from 6.7% to 11%. According to reports, some 
varieties of Indian Himachal Pradesh have a crude 
protein content of 6.61% to 7.28% (Singh et al., 2013). 



J. Agric. Res. 2020, 58(2)

                                                    Physicochemical evaluation of indigenous rice genotypes

93

Alternatively, rice varieties from hybrids display a 
transitional value of protein in lines. Therefore, due 
to genetic and environmental factors, there is a large 
variation in protein content among rice varieties, as 
described by Gayin et al. (2009).
The results shown in Fig. 2, conclude that means for 
amylose of coarse rice lines (28.38) were significantly 
higher than fine rice lines (22.47), mean value of alkali 
spreading for coarse rice lines (4.60) was significantly 
higher than fine rice lines (3.70), the mean of gel 
consistency for coarse rice lines (59.4) was observed 
significantly higher than fine rice lines (42.71), while 
mean value of protein for coarse rice lines (7.04) was 
significantly higher than fine rice lines (6.95).

Proximate analysis
The moisture content of fine rice lines ranges from 
11.39% to 12.32%. In fine rice lines, maximum 
moisture contents (12.32%) were found in PK 
10436 followed by PK 10825 (12.3%) and PK 10434 
(12.09%), while the minimum moisture were found 
in PK 10437(11.39%). In coarse rice lines highest 

moisture contents were found in KSK 434(12.41%), 
followed by KSK 511(12.24%) while KSK 505 has the 
least (11.35%) moisture content. The finding of our 
study in agreement with the results of Kent (1997). 
The result revealed that ash contents (%) of different 
lines were significantly differing (p<0.05) from each 
other. In fine rice lines, maximum ash content were 
reported in PK 10677(0.71%) followed by PK 10825 
(0.67%) and PK 10436(0.59%), while PK 10355 had 
a minimum (0.29%) ash contents. The highest value 
in coarse rice lines was 0.57% in KSK 502 which was 
followed by KSK 505 (0.55%) while KSK 511 has lowest 
ash content (0.37%). The long and short varieties were 
essentially different. These results were in accordance 
with the findings of Kent (1997) that ranged between 
0.4-0.7% as ash residual is generally considered to be 
a measure of the mineral content of materials. High ash 
content in milled rice is an indication of a good quality 
of minerals in the rice sample (Dipti et al., 2003).
The results Table 2 revealed that crude fat contents 
(%) of different rice lines were significantly differing 
(p<0.05) from each other. The fat content of fine rice 
lines ranged from 0.45-0.84%. The highest fat content 
(0.84 %) was found in PK 10967 followed by PK 10434 
(0.77%), PK 10677 (0.73%), PK 10437 (0.62%) and the 
least fat content was observed in PK 10355 (0.45%). 
In coarse rice lines, the highest fat contents (0.76%) 
were  observed  in KSK 499 followed by KSK 502 and 
KSK 511 with 0.69% fat contents and least fat contents 
(0.32%) were reported in KSK 505. Since fat is more 
concentrated in the bran layer and this layer is removed 
during processing. As a result of this, fat contents were 
low in processed rice (Okaka, 2005). The fat contents 
in our studies were a little bit low as compared with 
previous studies such as 1.10-1.50% fat content for 
some processed rice (Juliano and Villareal, 1993).

Table 2. Mean values for chemical characteristics of new rice lines

Rice types Line No. Amylose ASV Gel Content Moisture Ash Fat Fiber Protein

Fine rice 
lines

PK10436 23.570 b 1.23 d 30.0 d 12.32a 0.59 b 0.55 d 1.97 b 6.66 d

PK 10437 28.187 a 1.26 d 45.0 c 11.39 b 0.54 bc 0.62 c 2.36 a 6.93 bd

PK 10355 22.530 c 1.10 d 87.0 a 11.52 b 0.29  d 0.45 e 1.95 b 7.27 a

PK10434 22.170 d 5.83 b 60.0  b 12.09 a 0.51 c 0.77 b 1.31 e 6.90 bd

PK10967 20.850 f 6.77 a 15.0 e 11.59 b 0.55c 0.84 a 1.68 c 7.00 abc

PK 10677 21.520 e 6.73 a 45.0 c 11.64 b 0.71 a 0.73 b 1.46 d 7.20 ab

PK 10825 18.520 g 3.03 c 17.0 e 12.30 a 0.67 a 0.60 cd 1.67 c 6.73 cd

Mean 22.47 3.71 42.71 11.83 0.55 0.65 1.77 6.96

Coarse rice 
lines

KSK 499 29.170 b 4.76 b 52.0 c 11.97 c 0.53 a 0.76 a 2.64 a 7.57 a

KSK 502 27.373 d 4.00 c 83.0 a 12.03 c 0.57 a 0.69 a 1.03 d 7.27 b

KSK 505 26.327 e 6.56 a 46.0 c 11.35 d 0.55 a 0.32 c 1.49 c 6.50 d

KSK 511 30.470 a 1.03 f 68.0 b 12.24 b 0.37 b 0.69 a 1.83 b 6.93 c

KSK 434 28.580 c 6.63 a 48.0 c 12.41 a 0.41 b 0.59 b 1.68 b 6.96 c

Mean 28.384 4.60 59.4 12.000 0.486 0.61 1.734 7.04
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The fiber contents of all rice lines ranged from 1.03 
to 2.64%. The highest fiber content (2.36 %) were 
found in PK 10437, followed by PK 10436 (1.97%) 
and PK 10355 (1.95%) while 1.31% (minimum value) 
in PK 10434. From coarse lines, fiber contents were 
highest in KSK 499 (2.64%) which were followed by 
KSK 511(1.83%) and KSK 434 (1.68%). Moreover, 
KSK 502 has a minimum (1.03%) fibre contents. These 
outcomes were reasonably in agreement with previous 
studies which reported fiber content in the range of 
0.2-0.5% (Juliano, 1985). These outcomes are alike 
mean value reported by Sotelo et al. (2000) who found 
the fiber content ranged from 0.2 to 11.4% in various 
milling parts.
The results Fig. 3 concluded that mean value of 
moisture for coarse rice lines (12.00) was significantly 
higher than fine rice lines (11.83), mean value of ash 
content for fine rice lines (0.55) were significantly 
higher than coarse rice lines (0.48), while mean value 
of fat contents for fine rice lines (0.65) were significantly 
higher than coarse rice lines (0.61) and mean value of 
fiber content for fine rice lines (1.77) were significantly 
higher than coarse rice lines (1.734), while mean value 
of protein for coarse rice lines (7.04) was significantly 
higher than fine rice lines (6.95).

Sensory evaluation
The mean scores of the fine rice lines for taste, 
aroma and overall acceptability of the indigenous rice 
lines were between 6.76 -8.27, 6.44-7.85 and 6.66-
7.46 respectively (Fig. 4). The highest points in taste 
(8.27) was given to PK 10355, which was followed 
by PK 10677 (7.95) and PK 10967 (7.38). The least 
score was obtained by PK 10825 (6.76). The results 
show that between fine rice lines, PK 10434 had the 
lowest aroma score of 6.44. The maximum aroma 
score (7.85) was reported in PK 10967, followed by PK 
10677 (7.71) and PK 10825 (7.48). In fine rice lines, 
the overall acceptability of rice line PK 10434 was 
recorded highest (7.46), followed by PK 10436 (7.32), 

PK 10825 (7.28) and least acceptability was observed 
of PK 10437 (6.66).

In coarse lines, the highest taste was recorded in 
KSK 499 (6.9) which was followed by KSK 502 (6.85). 
On the other hand, KSK 505 has the lowest taste in 
coarse fine lines scoring (6.47). In coarse rice lines, 
KSK 505 and KSK 434 (7.29) get the highest aroma 
score followed by the KSK 502 (7.08), where KSK 511 
(6.93) gain the lowest ratio. In coarse fine lines, the 
highest acceptability was observed in KSK 502 (6.84) 
and lowest in KSK 505 (6.25).
The results Fig. 4 manifested that mean scores for 
taste of fine rice lines (7.31) was significantly higher 
than coarse rice lines (6.75), mean value of aroma 
for fine rice lines (7.17) was significantly higher than 
coarse rice lines (7.12), the overall acceptability for fine 
rice lines (7.09) was observed significantly higher than 
coarse rice lines (6.59).

CONCLUSION
The physical distinctiveness of fine rice lines were 
better than coarse rice lines. The Kernel’s length of 
fine rice lines were higher than the coarse rice lines 
whereas breadth of coarse rice lines were higher than 
fine rice lines. Similarly, the L/B ratio of fine rice lines 
were higher than coarse rice lines and KER for fine 
rice lines were higher than coarse rice lines. These 
are the critical parameters to determine the physical 
quality of rice. Coarse rice lines were found better than 
fine rice lines on the basis of chemical parameters. By 
compounding all the results, it has been manifested that 
fine rice lines would be more attractive to consumers. 
These findings can be helpful in designing rice breeding 
programs in Pakistan for further improvement.
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