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ABSTRACT

In this study, a total of 40 hybrids developed from five female (TGMS) lines and eight testers raised in L x T fashion and
examined for fourteen quality traits. The hybrid TNAU 95SX AC38479 recorded highest hulling, milling and head ricerecovery.
Out of 40 hybrids, sixteen were categorized as medium slender while TNAU 60S X Palawan and TNAU 18S X Palawan were
categorized under the long slender type. Linear elongation ratio was significantly higher in five hybrids and seven hybrids
expressed intermediate gelatinization temperature. Twenty-six hybrids expressed soft gel consistency and twenty-two hybrids
had intermediate amylose content. This study revealed that considering both physical and cooking quality traits, the two-line
hybrids namely TNAU 45S X AC38479, TNAU 45S X CB 15121, TNAU 45S X Khao do ngoi and TNAU 45S X CB 15117 had
acceptable grain quality traits and these hybrids could be promoted commercially.

Keywords: Two line hybrids, cooking quality, miller traits, physical grain quality and rice

Riceis the stable and most favourite food for more
than half of theworld’spopulation. It isprovides nearly
20 per cent of dietary fiber for the World. Coming to
rice consumption, thereisdiversity from one country to
other (Juliano et al., 1964; Azeez and Shafi, 1966). In
japonica rice-eating countries, low amylose and short-
grain is preferred while in indica rice consuming
countries, long grain with intermediate amylose and
alkali spreading value, soft gel consistency and high
volume expansion of cooked riceis preferred (Hossain
et al., 2009). Rice varietieswith improved quality traits
should satisfy the tradersand millers besides consumers
inrice. Maintaining ricegrain quality to meet thediverse
interest groups in the sector currently represents major
challenges of rice development in many rice-producing
areas of theworld. The economic value of rice depends
on its cooking and processing quality, which can be
measured interms of different physical grain parameters
and cooking traits (Oko et al., 2012). Besidesgrain length
and breadth, |ength-wise expansion without an increase
in girth is considered a highly desirable trait of high-
quality rice. Amylose content and gelatinization
temperature areimportant cooking quality factorsinrice.

Traditionally, farmers are rice producers growing
many varieties and inclined to accepting any new
varieties with seemingly better grain yield without
considering other qualities. Immense efforts of rice
breeders made during the last ten years have enabled
the country to become the second-largest intheworld to
develop and commercialize hybrid and its technology.
It enhances heterotic potential which in turn increases
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yield by 20-30 per cent over cultivated varieties
(Virmani, 1994). Two-line hybrid production is one of
the new vistas of hybrid production in rice and having
the ability to overcome problems associated with athree-
line hybrid system.

Though 93 ricethree-line hybrids have been rel eased
or notified all over India, their spread is not
commensurate with expectations (I11RR, 2017-18). Along
with other reasons, lack of consumer acceptance also
added the causefor dlow spread. Sincerice hybridshave
entered the country recently, thereisaneed to look into
the quality aspects so that hybrid rice can be devel oped
coupled with improved quality characteristics. Research
work on quality rice hybridsis scanty. Keeping thisin
view, forty two linerice hybridswere used in the present
study to find out the grain quality charactersaong with
parents.

MATERIALSAND METHODS

This experiment was carried at rice quality lab,
Department of Rice, Centre for Plant Breeding and
Genetics, Tamil Nadu Agricultural University,
Coimbatore, Tamil Nadu. The material consists of forty
hybrids and their thirteen parents (five thermosensitive
genic male sterile female parents, four indica male
parents and four japonica male parents) and these are
evaluated for fourteen quality traits.

Milling traits: The milling traits for forty hybrids
along with parentsand checkswere analyzed asper SES
(2002), IRRI.
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Hulling percentage (% )=

Total hulled rice

Total rough rice

Weight of total milled polished rice

X100

Milling percentage (% )=

Weight of total head rice

: X100
Total rough rice

X100

Head Rice Recovery (%)=

Grain dimensions: The physical grain dimensions
for forty hybrids along with parents and checks were
recorded as per SES (2002), IRRI.

Kernel length and breadth (mm): Length and
breadth of ten unbroken brown rice in three sets were
measured using Vernier Caliper and the mean valuewas
expressed in millimeter (mm).

Kernel length/ breadth ratio: The ratio of kernel
length and kernel breadth was worked out. The various
scales are slender (>3.00), medium (2.10-3.00), bold
(1.10-2.00) and round (1.0 or less).

Chalkiness of endosper m: A representative milled
sample was in magnification for the degree (extent) of
chalkinessthat will best describe the sample concerning
i. White belly, ii. White center and iii. White back. The
scores for chalkiness is based on the percent of kernel
area according to SES (2002), IRRI and it is measured
asnone- 0, small (Ilessthan 10%) - 1, medium (11-20%)
- 5 and large (more than 20%) - 9.

Cooking quality traits: The cooking quality traits
were recorded for 10 kernels for two replications for
forty hybridsalong with parents. The kernel length after
cooking and kernel breadth after cooking was measured
using the formula proposed by Azenz and Shafi, 1996.
Linear elongation ratio (LER) isaratio of mean length
of cooked rice to mean length of milled rice and
estimated based on the recommendation of Juliano and
Perez, 1984.

Breadth wiseexpansionratio (BER): Breadthwise
expansion ratio was computed as the ratio of the mean
breadth of cooked rice to mean breadth of milled rice.
The scale for breadth wise expansion ratio is classified
into three scales viz., 1 (>1.40), 2 (1.30-1.40) and 3
(<1.30).

Gelatinization temperature (GT) proposed by
Little et al. (1958) was used in this study and its score
isbased onAlkali Spreading Vaue (ASV) of milledrice.
Gel consistency (GC) was analyzed based on the method
described by Cagampang et al. (1973). The simplified
procedure of Juliano et al. (1981) was used for the
estimation of amylose content. The amylose content of
each genotype was expressed as a percentage of thetotal
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Weight of total rough rice

quantity of samples taken for analysis. The mean data
from fourteen quality traits was calculated from two
replications of each sample. The critical difference was
calculated for each trait based on the formula proposed
by Jones, 2009.

RESULTSAND DISCUSSION

The results of fourteen quality traits of thirteen
parents and forty two-line hybrids were represented in
thetables 1 and 2.

Miller preferencetraits

Ingenera, hulling percentage, milling percentageand
head rice recovery are considered as miller preference
traits. Genotypes had an average of 66.56 hulling
percentage while in parents it was ranged from 62.00

per cent (CB 15137) to 75.12 per cent (TNAU 60S).
Ten parents and eleven hybrids recorded significantly
higher values of hulling percentage than the general
mean. Genotypes recorded an average of 59.54 per cent
milling ability. Out of eight parents that showed
significantly higher valuesfor milling percentage, TNAU
45S (68.20%) among the linesand CB 15121 (67.91%)
among testersranked first. Five best expressing hybrids
for milling ability were TNAU 95S5/AC38479 (70.22),
TNAU 45S/Khao Kap Sang (69.23), TNAU 18S/CB
15121 (68.55), TNAU 95/Khao Kap Sang (68.45) and
TNAU 14S/AC38479 (68.44). The line TNAU 60S
exhibited the highest head rice recovery (62.33%)
followed by TNAU 45S (60.54%), testers Palawan
(60.23%) and CB 15121 (60.22%). Ten parentsand eight
hybridsexpressed significantly higher head ricerecovery.

Milling recovery is one of the important criteria of
rice quality especially from the standpoint of marketing.
Milling recovery dependson grain shape and appearance
which has a direct effect on the percentage of hulling,
milling and head rice recovery. The hybrid TNAU 955/
AC38479 had the highest hulling, milling and head rice
recovery with the values 78.60 , 70.22 and 64.21 per
cent respectively followed by TNAU 455/Khao Kap
Sang with the values at 78.27, 69.23 and 63.88 per cent
respectively. These two hybrids could be useful for a
marketing point of view and can promote commercially
for millers.



Physical grain appearance traits

All the lines and testers in this study had medium
kernel length. Among hybrids, three categories were
present- long kernels TNAU 18S/Palawan and TNAU
60S/Palawan showed 7.1 mm and 7.0 mm respectively
and two hybrids showed length > 6.6 mm; six hybrids
had short kernels of length < 5.5 mm of which TNAU
18S/CB 13212 had the shortest length of 4.8 mm. Among
lines, TNAU 45S had the least kernel breadth of 1.7
mm and TNAU 95S with the highest value of 2.3 mm.
Intesters, AC38479, CB 15117 and CB 15137 exhibited
the least value (1.8 mm) while KhaoKap Sang showed
the highest value (2.4 mm) for kernel breadth. Among
the hybrids, TNAU 18S/AC38479, TNAU 45S/CB
15121, TNAU 45S/CB 15137, TNAU 60S/CB 15137
and TNAU 95S/CB 15137 showed the least value of
kernel breadth of 1.8 mm. Fivelinesand six testersexcept
Khao Kap Sang and Khao do ngoi possessed kernel
length/ breadth ratio of >3.0 and falling under the
category of dender grain. Among hybrids, 19 possessed
slender grainsand the rest had medium grains according
tokernel length/ breadth ratio. Among all the genotypes,
two parents viz.,, Khao Kap Sang and AC38479 and
eleven hybrids showed the highest score of nine for
chalkiness of endosperm. Twenty-three hybridsand nine
parents except TNAU 95S and Palawan had the |owest
score of one for chalkiness of endosperm.

Hybrid rice developed in Chinahad ayield advantage
of more than 15 per cent over conventiona pure-line
varieties. However, rice hybrids, when introduced into
other countries, were rejected due to their larger grain
size, excessive chakinessand low milling yield (Virmani
and Zaman, 1998). The physical characters like kernel
length, breadth and L/B ratio contribute to the appearance
and high head rice recovery. These are important traits
determining market value and consumer preference. In
the present investigation, some hybrids showed better
performance over their parents with desirable kernel
length and shape.

Adair et al. (1966) insisted that the grain size and
shape are the prime most criteria for developing new
quality rice varieties for commercial production. In
general, mediumtolong grainsispreferredin the Indian
subcontinent though the country has hundreds of short-
grain domestic types and long grain basmati typeswith
thelater commanding highest premium in both domestic
and international markets. Inthe present study, the sixteen
hybrids were categorized as medium slender while
hybrids TNAU 60S/Palawan and TNAU 18S/Palawan
were categorized under the long slender type. This
finding agrees with the fact declared by DRR (2012)
whichindicated that morethan 50 per cent of the second-
generation hybrids released so far possess long slender
and long bold grains.
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Cooking quality traits

Kernel length after cooking: This trait was
exhibited significantly on the positive side by four
parentsviz., Khao Kap Sang (10.1 mm), TNAU 60S (9.8
mm), TNAU 95S (9.7 mm) and TNAU 14S (9.5 mm)
and 17 hybrids with significance over the general mean
of 9.2 mm.

Linear expansion ratio: Among the lines, TNAU
60S (1.53) and testers Khao Kap Sang (1.58) showed
desirablelength-wise expansion on the positive sidewith
the highest value. The hybrids with higher LER were
TNAU 45S/CB 15117 (1.69), TNAU 18S/CB 15117
(1.67), TNAU 14S/CB 15121 (1.63), TNAU 95S/CB
15121 (1.61) and TNAU 45S/CB 15121 (1.60).

Kernel breadth after cooking: Kernel breadth after
cooking showed the least desirable valuein TNAU 45S
(2.06 mm) and the highest value in TNAU 95S (3.06
mm) inlines. Intesters, theleast and highest valueswere
possessed by CB 15117 (2.18 mm) and Khao Kap Sang
(3.12 mm) respectively. Two hybrids TNAU 18S/CB
15121 and TNAU 455/CB 15121 (2.2 mm) had theleast
breadth wise expansion after cooking followed by TNAU
60S/CB 15137 (2.3 mm).

Breadth wise expansion ratio: The least breadth-
wise expansion wasexhibited by TNAU 14Sand TNAU
45S in lines and by CB 15117 (1.21) in testers. Two
hybrids TNAU 18S/CB 15121 and TNAU 45S/CB
15121 showed the | east breadth-wise expansion ratio of
1.22 and five hybrids with 1.25.

Amylose content: In the parents, the tropical
japonicalineshad higher amylose content ranging from
25.22 (AC38479) to 26.69 (Khao Kap Sang) per cent,
whileall others had intermediate amylose with mean of
23.41 per cent. Based on amylose classification, 12
hybrids were found to possess high amylose (>25.0%)
and the hybrid TNAU 45S/AC 38479 recorded the
highest value of 26.78% and five hybrids possessed |ow
amylose of <20.0%.

Gelatinization temperature (GT): Out of 13
parents, five parents namely TNAU 18S, TNAU 95S,
CB 13212, CB 15117 and CB 15137 had high
gelatinization temperature (2.0) and others possessed
intermediate values (3-5). Seventeen hybrids had low
GT and three hybrids based on TNAU 95S involving
tropical japonica parents (KhaoKap Sang, Khao do ngoi
and AC38479) had low GT of scores 6 and 7. The rest
of the hybridsfell in the desirable category.

Gel consistency: All the parents had intermediate
gel consistency with the values falling between 40 —
60mm. In hybrids, 26 combinations possessed soft gel
consistency of >60 mm and the longest gel length was
recorded by TNAU 14S/KhaoK ap Sang (68.0 mm). The
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Table 1: Mean performance of rice genotypesfor physical grain quality traits

S.No. Genotypes H (%) M (%) HRR (%) KL KB L/B C
Parents
1  TNAU14S 64.14 59.30 55.24 6.4** 21 3.0 1
2  TNAU18S 69.74** 62.74** 59.42** 6.0 19 3.2x* 1
3 TNAUA45S 71.20%* 68.20** 60.54** 55 17 3.2x* 1
4  TNAUG60S 75.12** 68.12** 62.33**  B6.4** 2.0 3.2x* 1
5  TNAU95S 68.25 58.25 55.41* 6.3** 2.3+* 3.2x* 5**
6  Palawan 72.34%* 67.34** 60.23** 6.0 2.0 30 5**
7 KhaoKap Sang 69.88** 62.88** 57.89**  6.4** 2.4%* 2.7 O *
8  Khao do ngoi 73.28** 65.28** 58.66** 6.0 21 29 1
9 AC38479 70.80** 65.80** 59.63** 5.8 18 3.2x* O *
10 CB 13212 69.68** 61.68 56.56**  6.5** 2.1 3.1x* 1
11 CB 15117 68.63* 60.63 54.23 6.0 18 3.3** 1
12 CB 15121 72.91** 67.91** 60.22 5.9 2.0 30 1
13 CB 15137 62.00 57.00 55.26 5.7 18 3.2x* 1
Hybrid combinations
1  TNAU14SX Pdawan 76.73** 67.42%* 62.54** 6.5 2.5%* 2.6 1
2 TNAU14SX KhaoKap Sang 62.36 55.96 48.46 6.4** 2.6%* 25 gF*
3 TNAU14SX Khao do ngoi 63.54 55.38 47.93 6.3** 2.1 3.0 gF*
4 TNAU14SX AC38479 76.54** 68.44** 63.18** 6.0 2.5%* 24 gF*
5 TNAU14SX CB 13212 61.79 54.68 47.16 6.0 2.0 3.0 1
6  TNAUI14SX CB 15117 74.56** 65.21** 60.87**  6.4** 2.0 3.2x* 1
7  TNAU14SX CB 15121 69.20** 62.11** 55.81* 5.2 2.0 2.6 1
8  TNAU14SX CB 15137 61.40 53.62 48.73 6.2* 20 3.1 1
9  TNAU18SX Pdawan 54.81 48.69 42.08 7.1%* 2.2 3.2x* 5**
10 TNAU18SX KhaoKap Sang 64.97 58.36 52.61 6.6** 2.0 3.3* 5**
11  TNAU18SX Khao do ngoi 61.61 55.67 46.61 6.0 2.4%* 25 1
12 TNAU18SX AC38479 65.32 59.94 53.19 5.8 18 3.2x* 5**
13 TNAU18SX CB 13212 61.85 54.66 47.67 4.8 2.0 24 1
14 TNAU18SX CB 15117 63.98 55.41 50.40 54 2.0 2.7 1
15 TNAU18SX CB 15121 77.42* 68.55%* 63.22** 5.8 18 3.2x* 1
16 TNAU18SX CB 15137 60.67 52.18 45.94 5.8 2.0 29 1
17 TNAU45SX Palawan 61.01 52.69 45.72 6.4** 2.0 3.2x* 1
18 TNAU45SX KhaoKap Sang 78.27** 69.23** 63.88** 5.8 2.2 2.6 gF*
19  TNAU45SX Khao do ngoi 55.91 48.71 42.14 6.0 2.0 3.0 gF*
20 TNAU45SX AC38479 65.83 61.02 54.09 5.8 2.4%* 24 gF*
21  TNAUA45SX CB 13212 56.74 50.88 42.64 6.2* 1.9 3.3 1
22 TNAUA45SX CB 15117 67.71 61.18 54.16 5.4 2.2 25 1
23 TNAUA45SX CB 15121 67.50 61.99 54.18 52 18 29 1
24 TNAUA45SX CB 15137 56.16 49.48 42.95 6.4** 18 3.6+ 1
25 TNAUG0SX Palawan 72.89** 64.28** 59.23**  7.0%* 2.0 3.5%* 5**
26 TNAUG60SX KhaoKap Sang 60.35 53.61 46.76 6.0 2.4%* 25 gF*
27  TNAU60SX Khao do ngoi 64.49 57.21 52.76 6.5%* 2.4%* 2.7 gF*
28 TNAUGOSX AC38479 62.37 54.63 47.83 5.9 2.5%* 24 5**
29 TNAUG0SX CB 13212 73.87** 65.22** 60.58**  6.2* 2.5%* 25 1
30 TNAUGOSX CB 15117 65.73 61.09 53.84 6.5%* 1.9 3.4x* 1
31 TNAUG0SX CB 15121 69.97** 62.39%* 58.22**  6.2* 2.0 3.1x* 1
32 TNAUG0SX CB 15137 63.89 54.11 49.76 6.0 18 3.3* 5**
33 TNAU95SX Palawan 62.18 52.67 48.66 6.1 1.9 3.2x* 1
34  TNAU95SX KhaoKap Sang 77.95%* 68.45** 63.12** 6.0 2.8+* 21 gF*
35 TNAU95SX Khao do ngoi 65.67 61.11 53.47 6.6** 2.3+ 29 gF*
36 TNAU95SX AC38479 78.60** 70.22%* 64.21** 5.8 2.8+* 21 gF*
37 TNAU95SX CB 13212 64.52 57.96 52.84 6.0 1.9 3.2x* 1
38 TNAU95SX CB 15117 58.18 51.26 45.19 5.2 2.0 2.6 1
39 TNAU95SX CB 15121 61.46 56.78 46.18 5.6 2.0 2.8 1
40 TNAU95SX CB 15137 51.60 47.86 41.56 6.2* 1.8 3.4** 1
Mean 66.56 59.54 53.51 6.06 2.09 2.92 342
LSD (0.01) 2.37 2.24 241 0.17 0.09 0.10 1.24
LSD (0.05) 1.80 1.70 1.82 0.13 0.07 0.15 0.94

Note: * and ** denote significance at 5% and 1% level, respectively. H%: Hulling percentage; M%: Milling percentage;
HRR%: Head rice recovery%; KL: Kernel length (mm); KB: Kernel breadth (mm); L/B: Kernel length/Kernel breadth ratio; C:
Chalkiness
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Table 2: Mean performance of rice genotypesfor cooking quality traits

S.No. Genotype KLAC LER KBAC BER AC (%) GC GT
Parents

1 TNAU14S 9.5%* 1.48 2.54 1.21 22.39 52.0 3
2 TNAU18S 9.1 152 2.38 1.25 24.76** 57.0 2
3 TNAU45S 8.0 1.45 2.06 1.21 23.25 51.0 3
4 TNAUGBOS 9.8** 153 2.62 1.31 2211 45.0 3
5 TNAU95S 9.7%* 1.33 3.06 1.33 24.28 51.0 2
6 Palawan 8.3 1.38 2.50 1.25 25.76** 45.0 3
7 KhaoKap Sang 10.1** 1.58** 3.12 1.30 26.69** 445 4r*
8 Khao do ngoi 9.0 1.50 2.56 1.22 25.44** 550 S
9 AC 38479 8.7 1.50 2.21 1.23 25.22** 51.0 4r*
10 CB 13212 9.0 1.38 2.56 1.22 23.28 57.0 2
11 CB 15117 8.9 1.48 2.18 1.21 22.94 45.0 2
12 CB 15121 8.5 1.44 2.52 1.26 22.42 49.5 4r*
13 CB 15137 8.1 1.42 2.34 1.30 23.21 50.0 2

Hybrid Combinations

1  TNAU14SX Palawan 9.8%* 151 3.4** 136** 2142  61** 2
2  TNAU14SX KhaoKap Sang 9.6%* 1.50 3.5%* 135** 1768  68** 5*
3 TNAU14SX Khao do ngoi 9.5%* 151 3.1+ 148 2336  63** 3
4  TNAU14SX AC38479 9.3 1.55%* 3.3%* 1.32* 1721 57 3
5 TNAU14SX CB 13212 9.2 153 2.6 1.30 2391 o4 2
6  TNAU14SX CB 15117 9.6%* 1.50 2.8 140** 2333  63** 3
7  TNAU14SX CB 15121 85 1.63* 2.7 135%*  26.61** 50 2
8  TNAU14SX CB 15137 9.5%* 153 25 125 24.83** 65** 2
9  TNAUI18SX Palawan 10.2** 144 3.0%* 136** 2359  o64** 3
10 TNAU18SX KhaoKap Sang 9.9%* 1.50 2.7 135* 1831 58 3
11  TNAU18SX Khao do ngoi 9.2 153 3.2%* 133* 2201  62** 2
12 TNAU18SX AC38479 9.1 157** 23 1.28 25.66** 66** 3
13 TNAU18SX CB 13212 7.5 1.56%* 2.7 1.35%*  25.26** 65** 2
14 TNAU18SX CB 15117 9.0 1.67+* 2.5 125 26.44**  66** 2
15 TNAU18SX CB 15121 9.0 1.55%* 22 122 2369 53 3
16 TNAU18SX CB 15137 9.1 157** 2.6 1.30 25.22** 50 2
17  TNAUA45SX Palawan 9.7** 1.52 2.6 1.30 2144 56 2
18 TNAU45SX KhaoKap Sang 9.0 1.55%* 3.0%* 136** 2349  63** 3
19 TNAU45SX Khao do ngoi 9.4* 157** 25 125 2331 63 5*
20 TNAU45SX AC38479 9.2 1.59** 3.3** 138*  26.78** 67** 4
21  TNAU45SX CB 13212 9.4* 1.52 25 1.32* 2376 o4** 2
22  TNAU45SX CB 15117 9.1 1.69** 3.0%* 136** 1725 57 2
23  TNAU45SX CB 15121 8.3 1.60** 22 122 2275 52 5*
24 TNAU45SX CB 15137 9.7** 1.52 25 1.39**  25.77%* 66** 2
25 TNAUG0SX Palawan 10.1** 144 2.8 140** 23.85  64** 3
26 TNAUG0SX KhaoKap Sang 9.3 1.55%* 3.3** 138* 1741 57 3
27  TNAUG0SX Khao do ngoi 9.7** 1.49 3.2%* 133* 2286  63** 5*
28 TNAUGOSX AC38479 9.1 154 3.3* 1.32* 1863 59 5*
29 TNAUG0SX CB 13212 9.5%* 1.53* 3.4** 136**  2553** 66** 2
30 TNAUG0SX CB 15117 9.7** 1.49 24 1.26 2357 o4 2
31 TNAUG0SX CB 15121 9.3 1.50 25 125 25.89** 66** 3
32 TNAUG0SX CB 15137 9.3 1.55%* 23 1.28 2447 o4 2
33  TNAU95SX Palawan 9.2 151 25 1.32* 26.46** 47 3
34  TNAU95SX KhaoKap Sang 9.3 1.55%* 3.5+* 125 2317  63** 6**
35 TNAU95SX Khao do ngoi 9.8%* 1.48 3.2%* 139** 2269 50 6**
36 TNAU95SX AC38479 9.1 157%* 3.65* 129 2281 53 ™
37 TNAU95SX CB 13212 9.2 153 25 1.32* 2269 55 3
38 TNAU95SX CB 15117 79 1.52 28 1.40**  25.71** 66** 4
39 TNAU95SX CB 15121 9.0 1.61** 2.6 1.30 2546** 65** 2
40 TNAU95SX CB 15137 9.5%* 153 24 133*  2455¢ 65** 2
Mean 9.20 1.52 2.75 1.30 2341  58.17 31
LSD (0.01) 0.20 0.02 0.14 0.02 0.89 2.55 0.46
LSD (0.05) 0.15 0.01 011 0.01 0.68 1.92 0.35

Note: * and ** denote significance at 5% and 1% level, respectively. C.D.: Critical difference; KLAC: Kernel length after
cooking; KBAC: Kernel breadth after cooking; LER: Linear elongation ratio; BER: Breadth wise expansionratio; AC: Amylose
content%; GC: Gel consistency (mm); GT: Gelatinization temperature
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rest of the hybrids had intermediate valuesall >50.0 mm
except TNAU 955/Palawan (47.0 mm).

In hybrids, seed-borne on F, plants represent the F,
seeds which are intermediate to the parents with
uniformity in shape but differing in cooking quality
characteristics due to segregation of endosperm
genotypes. This might affect the quality of cooked rice
unless the parents are chosen wisely. Cooking quality
parameterslike kernel length and breadth after cooking,
linear elongation ratio and breadth wise expansion ratio
areimportant criteriafor consumer preference. Ricewith
more expansion and less breadth wiseratiois preferred.
Linear elongation ratio was significantly higher in five
hybrids viz., TNAU 45 S/CB 15117, TNAU 18 S/CB
15117, TNAU 14S/CB 15121, TNAU 955/CB 15121
and TNAU 45S/CB 15121 with values of 1.69, 1.67,
1.63, 1.61 and 1.60 respectively.

Rice with high gelatinization temperature requires
more water and time to cook than rice with low or
intermediate gelatinization temperature. Khush et al.
(1979) insisted that there seems to be a distinct
preference for rice with intermediate gelatinization
temperature. In the present study, seven hybrids namely
TNAU 14S/KhaoKap Sang, TNAU 45S/Khao do ngoi,
TNAU 45S/CB 15121, TNAU 60S/Khao do ngoi,
TNAU 60S/AC38479, TNAU 45S/AC38479 and
TNAU 95S/CB 15117 expressed intermediate
gel atinization temperature.

Ricegrain with high amylose and soft gel consistency
isdesirable as gel consistency determines the softness
and hardness of the cooked rice. The varieties having
the same amylose content can be differentiated for their
tenderness of cooked rice by the gel consistency test
(Cagampang et al., 1973). In the present study, twenty-
six hybridsexpressed soft gel consistency (>60); asimilar
result of soft gel consistency was reported for hybrid
rice by Ashish et al. (2006). Chen et al. (2008) pointed
out that the high amylose varieties with hard gel
consistency cook dry, flaky and have volume expansion
but became hard after cooking. Intermediate amylose
rice cook fluffy and remain soft on cooking, whereas,
low amylose varieties cook sticky. Hence the varieties
with intermediate amylose content are mostly preferred.
In the present study, twenty-two hybridshad intermediate
amylose content. However, twelve hybridswith high and
other six hybrids had low amylose content were also
present in this study.

Careful analysis of the grain quality characters of
the newly released hybrids indicates the significant
improvement in grain quality traits like high head rice
recovery (>60-65%), alkali spreading value of 4-5 and
intermediate amylose content (22-24.5) in most of the
new generation hybridsreleased after 2006 (DRR, 2012).
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Therefore, the present study was also aimed to identify
high yielding cross combinations with acceptable grain
and cooking quality parameters. Accordingly, forty
hybrids along with parents were analyzed for their
physical and cooking quality characters. Virmani and
Zaman (1998) have insisted that parental lines should
have desirable grain quality for producing hybridswith
improved quality. This study revealed that considering
both physical and cooking quality traits, the two-line
hybrids namely TNAU 455/AC38479, TNAU 455/CB
15121, TNAU 45S/Khao do ngoi and TNAU 45S5/CB
15117 had acceptable grain quality traits and these
hybrids can be studied further in different locations and
can be promoted commercially.
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