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Introduction 
Rice is the staple food for the largest number of people on the earth. Global 
production has reached 800 million tones in the year 2006 from the present 
production to meet the future demand in 2025 [1]. Hybrids have shown 15
cent higher yields than the best semi-dwarf inbred varieties, not only in China [2
4] but also on other countries [5]. Hybrid rice developed in China had a yield 
advantage of more than fifteen per cent over conventional 
Heterosis breeding has been successfully utilized to enhance the producti
rice crop. However, rice hybrids when introduced into other countries, were 
rejected due to their larger grain size, excessive chalkiness and low milling yield 
[6]. The emphasis on breeding for quality has assumed greater significance in 
recent years due to varied consumer preferences and the market demand for the 
quality rice. The physical grain characters that determine the appearance and 
market value of rice and non-chalkiness of endosperm and grain dimension. 
Hybrids must also have grain quality that is at least comparable, if not superior to 
that inbred check varieties grown by the farmers. However, limited offers have 
been made in the improvement of grain quality of hybrid rice. Quality is a complex 
phenomenon governed by physico-chemical properties of starch. It is difficult for 
breeders to improve rice grain yield and quality using conventional methods, due 
to a lack of discrete phenotypic segregation in the progeny. As rice quality is an 
endosperm trait, its inheritance can be more complicate
expression of an endosperm trait in cereal seeds is conditioned not only by the 
triploid endosperm genotype, but also by the diploid maternal genotype and any 
additional possible cytoplasmic differences [7-9]. In pure lines, all the i
kernels are more or less uniform with respect to different grain quality 
characteristics. In hybrids, seed borne on F1 plants represent the F
are intermediate to the parents and uniform in shape but different in cooking 
quality characteristics. This affects the quality of cooked rice. Size and shape are 
important factor to farmer. Preference for grain size and shape vary from one 
group of consumers to others [10]. Rice grain quality includes the milling,
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Abstract- The physico- chemical characteristics of rice grains are important indicators of grain yield. Grain quality characteristics were studied f
hybrids along with its parents. Hulling percent ranged between 68.75 % to 88.70 %. The hybrids namely TS09 
TS09 410 X ADT 38 and TS09 410 X WGL 14 had the highest values of hulling, milling and head rice recovery percentage. Highest
observed in TS09 12 X CB05 911/884. The hybrids namely TS09 22 X T1408.10, TS09 28 X CO 43 categorized under the medium slender type. Cooking characters 
viz., Elongation ratio ranged from 1.24 to 1.57. Kernel length after cooking was high in the hybrid TS09 22 X G14. Among the 
medium slender type and G 14 had the highest L/B ratio and it falls under long slender type. Six hybrids namely TS09 22 X CO(
X T1408.10, TS09 22 X CB05 911/884, TS09 28 X CO 43 and TS09 410 X ADT 38 had the inter
consistency TS09 28 X CO 43 and TS09 410 X T360. GC ranged from 51.00
intermediate amylose content give soft and flaky rice. The hybrids TS09 22 X T1408.10, TS09 28 X CO 43, TS09 410 X ADT 38, TS09 22 X CB05 /501 had desirable

quality parameters and appreciable grain yield.  
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production has reached 800 million tones in the year 2006 from the present 
production to meet the future demand in 2025 [1]. Hybrids have shown 15-20 per 

es, not only in China [2-
4] but also on other countries [5]. Hybrid rice developed in China had a yield 
advantage of more than fifteen per cent over conventional pure line varieties. 
Heterosis breeding has been successfully utilized to enhance the productivity of 
rice crop. However, rice hybrids when introduced into other countries, were 
rejected due to their larger grain size, excessive chalkiness and low milling yield 
[6]. The emphasis on breeding for quality has assumed greater significance in 

rs due to varied consumer preferences and the market demand for the 
quality rice. The physical grain characters that determine the appearance and 

chalkiness of endosperm and grain dimension. 
comparable, if not superior to 

that inbred check varieties grown by the farmers. However, limited offers have 
been made in the improvement of grain quality of hybrid rice. Quality is a complex 

rties of starch. It is difficult for 
breeders to improve rice grain yield and quality using conventional methods, due 
to a lack of discrete phenotypic segregation in the progeny. As rice quality is an 
endosperm trait, its inheritance can be more complicated because the genetic 
expression of an endosperm trait in cereal seeds is conditioned not only by the 
triploid endosperm genotype, but also by the diploid maternal genotype and any 

9]. In pure lines, all the individual 
kernels are more or less uniform with respect to different grain quality 

plants represent the F2 seeds which 
are intermediate to the parents and uniform in shape but different in cooking 

cteristics. This affects the quality of cooked rice. Size and shape are 
important factor to farmer. Preference for grain size and shape vary from one 
group of consumers to others [10]. Rice grain quality includes the milling,

 
appearance, cooking and nutritional qualities. Among these, people pay more 
attention to the appearance and cooking quality [11]. The amylose content of rice 
is considered as the main parameter of cooking and eating quality [12]. The 
present study aimed to analyze and evaluate the phy
properties of some promising rice hybrids which were selected based on the 
criteria of grain yield per plant. 

Materials and Methods 
The laboratory experiment was carried out at rice quality lab, Department of Rice,                
Centre for Plant Breeding and Genetics, Tamil Nadu Agricultural University, 
Coimbatore. The materials including fifteen hybrids and its parents were listed 
[Table-1,2] respectively. The methodology followed were standard evaluation 
system/methods were followed for scoring and evaluation.

Physical characters 

Rice Technical Working Group [13] recommended 
65.1 percent for milled rice and ≥ 48 per cent for head rice recovery. 

Kernel length measurement 

On the basis of the average length, kernels were classified as follows

Size category 

Extra long (more than 7.5 mm)

Long (6.61 to 7.5 mm)

Medium (5.51 to 6.60 mm)

Short (5.50 mm or less)

Kernel length/breadth ratio  

The ratio of kernel length / breadth was worked 
following categories were made for grain shape.
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orking Group [13] recommended ≥75 percent hulling percent, ≥ 
≥ 48 per cent for head rice recovery.  
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 Scale 

Extra long (more than 7.5 mm) 1 

Long (6.61 to 7.5 mm) 3 

Medium (5.51 to 6.60 mm) 5 

Short (5.50 mm or less) 7 

The ratio of kernel length / breadth was worked out. Based on the ratio, the 
following categories were made for grain shape. 

chemical characteristics of rice grains are important indicators of grain yield. Grain quality characteristics were studied for fifteen promising 
22 X CO 43, TS09 22 X CB05/501, TS09 22 X T1408.10, 

TS09 410 X ADT 38 and TS09 410 X WGL 14 had the highest values of hulling, milling and head rice recovery percentage. Highest kernel length of 5.80 mm was 
amely TS09 22 X T1408.10, TS09 28 X CO 43 categorized under the medium slender type. Cooking characters 

viz., Elongation ratio ranged from 1.24 to 1.57. Kernel length after cooking was high in the hybrid TS09 22 X G14. Among the parents, TGMS line TS09 22 had the 
medium slender type and G 14 had the highest L/B ratio and it falls under long slender type. Six hybrids namely TS09 22 X CO(R) 50, TS09 22 X CB05 /501, TS09 22 

mediate gelatinization temperature. Two hybrids exhibited soft gel 
mm. Intermediate amylose content was seen in all hybrids. Rice hybrids with 
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Scale Shape L/B  ratio 

1 Slender over 3.0 

3 Medium 2.1 - 3.0 

5 Bold 1.1 – 2.0 

9 Round 1.0 or less 

 

Table-1. List of hybrids selected for analysis of quality parameters 

S. No Hybrids 

1 TS09 12/CO 43 

2 TS09 12/CB05 911/884 

3 TS09 22/CO 43 

4 TS09 22/CO(R)49 

5 TS09 22/CO(R)50 

6 TS09 22/CB05/501 

7 TS09 22/IWP 

8 TS09 22/WGL 14 

9 TS09 22/G 14 

10 TS09 22/T1408.10 

11 TS09 22/CB05 911/884 

12 TS09 28/CO 43 

13 TS09 410/ADT 38 

14 TS09 410/WGL 14 

        15 TS09 410/T360 

 

Cooking qualities 

Kernel length and breadth after cooking (KLAC and KBAC)  
Kernel length and breadth after cooking were measured [14]. 

Linear elongation ratio 
 The ratio of mean length of cooked rice to mean length of milled rice was 
computed as linear elongation ratio [15]. 

Breadth wise expansion ratio 
 The ratio of average breadth of cooked rice grains to the average breadth of 
polished rice grains was computed as breadth wise expansion ratio [15]. 

Volume expansion  
Volume of the milled rice was measured in a graduated measuring cylinder.  
Then the milled rice was cooked in boiling water bath in cloth bag upto its cooking 
time. The cooked rice was blotted free of water and final volume was measured. 
The ratio of the volume of cooked rice to the volume of milled rice was expressed 
as volume expansion. 

 

 

 

Table-2. Lines and Testers used in the Study 

S.No. Parents 

Lines  

1 TS09 12 

2 TS09 22 

3 TS09 28 

4 TS09 410 

Testers  

1 CO 43 

2 CO(R) 49 

3 CO(R) 50 

4 CB05/501 

5 ADT 38 

6 IMPROVED WHITE PONNI 

7 WGL 14 

8 G 14 

9 T 360 

10 T1408.10 

11 CB05 911/884 

 

 

Chemical characters 

Gelatinization Temperature 
Gelatinization Temperature (GT) was based on the alkali spreading score of 
milled rice. Grain appearance and disintegration were visually rated after 
incubation and expressed in numerical scale [16]. 

Kernel with a score of 5.5-7.0 was classified as low gelatinization temperature 
(55-69 ºC) ; 3.5-5.4 intermediate (69-74 ºC) ; 2.6-3.4 intermediate to high and 1-2 
high (>74 ºC) . 

Description Score 

Grain not affected 1 

Grain Swollen 2 

Grain Swollen, collar incomplete or narrow 3 

Grain Swollen, collar complete and wide 4 

Grain split or segmented, collar complete and 
wide 

5 

Grain dispersed, merging with collar 6 

Grain completely dispersed and intermingled 7 

Gel consistency  
Gel consistency (GC) was analysed based on the method [17]. The test classified 
the rice into three categories. 

1. Very flaky rice with hard gel consistency ( length of hard consistency - < 40 
mm) 

2. Flaky rice with medium gel consistency ( length of gel 40- 60 mm) 

3. Soft rice with soft gel consistency ( length of gel - > 60 mm) 

Amylose content  
Simplified procedure [13] was used for the estimation of amylose content. Based 
on the amylose content milled rice was classified as follows: 
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Waxy      1-2% amylose 

Very low    > 2-9% amylose 

Low    > 9-20% amylose 

Intermediate > 20-25% amylose 

High   > 25-33% amylose 

Results and Discussion 

Physical parameters 

The hulling percent ranged between 68.75 (TS09 410 X T 360) to 88.70 (TS09 22 
X CB05/501) [Table-3]. The hybrid TS09 22 X CB05/501 had the highest 
percent than the parents [Table-3]. Milling is the measure of rough rice recovery 
during milling. Milling recovery is one of the important crit
especially from the standpoint of marketing. Milling recovery depends on grain 
shape and appearance, which has direct effect on the percentage of hulling, 
milling and head rice recovery. The hybrids namely TS09 22 X CO 43, TS09 22 X 
CB05/501, TS09 22 X T1408.10, TS09 410 X ADT 38 and TS09 410 X WGL 14 
had the highest values of hulling, milling and head rice recovery percentage. The 
appearance of milled rice is important to the consumer, which in turn makes it 
important to the producer and the miller. Thus, grain size and shape are the first 
criteria for rice quality that the breeders consider in developing new varieties for 
releases of commercial production [18]. A quality rice variety should have head 
rice out-turn at least 48 %. Head rice out turn is the proportion of the whole grain 
in milled rice. Only one hybrid had about 70.96 (TS09 22 X CB05/501). Kernel 
length, shape, size and uniformity determine the consumer preference. Highest 
kernel length of 5.80mm was observed in TS09 12 X C
parents it had ranged from 7.40mm in case of G14 to 4.60mm (TS09 28). Among 
all the hybrids analysed, two hybrids TS09 12 X CB05 911/884 (5.80mm) and 
TS09 22 X T1408.10 (5.60mm) were seen with medium kernel length category. 
Out of fifteen hybrids observed, three hybrids were found with medium kernel 
breadth. In general, medium to long grains are preferred in the Indian 
subcontinent while the country is also replete with hundreds of short grain 
domestic types and long grain basmati types the latter commanding highest 
premium in both domestic and international markets. In the present study, the 
hybrids namely TS09 22 X T1408.10 (3.11mm), TS09 28 X CO 43
categorized under the medium slender type. Among the parents, TGMS line 
TS09 22 had the medium slender type (3.11mm) and G 14 had the highest L/B 
ratio of 4.11 mm (long slender type).  

Cooking characteristics  
Elongation ratio is an important parameter for cooked rice. Rice with more 
expansion and less breadth wise ratio is preferred. If rice elongates more 
lengthwise it gives a finer appearance and it expands girth wise, it gives coarse 
look [19]. Elongation ratio ranged from 1.24 (TS09 12 X CB05 91
(TS09 22 X G 14) [Table-3]. Among the parents observed, the highest lin
elongation ratio was seen in T 360(1.76). Kernel length after cooking ranged in 
the hybrids from 7.00 (TS09 12 X CO43) to 8.20 (TS09 22 X G14). Kernel length 
after cooking was higher than parents in TS09 22 X G 14, TS09 22 X CO(R) 49 
and TS09 410 X T 360. The promising hybrids were shown [Fig
mm kernel breadth after cooking is a desirable feature. None of the 
hybrids/parents exhibited <2 mm of breadth of cooked rice. The imbibitions 
ratio/volume expansion ratio was more than 4 and is considered particularly as a 
positive quality feature especially for the lower income community for whom 
quantity is important criteria. However, higher the volume expansion ratio of rice, 
lower will be the energy content per unit per volume or weight of 
they will have more water and less solid materials [19]. Similar results for volume 
expansion have been reported [20]. Volume expansion ranged from 3.90 (TS09 
22 X CB05/501) to 4.70 (TS09 22 X C0 43 and TS09 22 X G14). In parents, it 
had ranged between 3.30 (T 360) and 5.50 (CO(R) 49).  

Chemical characteristics of hybrids and parents 
Gel consistency showing how stickiness the cooled paste of cooked rice 
flour is used as a criterion for evaluation of cooked rice texture. The varieties 
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TS09 410 X T 360) to 88.70 (TS09 22 
3]. The hybrid TS09 22 X CB05/501 had the highest hulling 

3]. Milling is the measure of rough rice recovery 
during milling. Milling recovery is one of the important criteria of rice quality 

of marketing. Milling recovery depends on grain 
shape and appearance, which has direct effect on the percentage of hulling, 
milling and head rice recovery. The hybrids namely TS09 22 X CO 43, TS09 22 X 

05/501, TS09 22 X T1408.10, TS09 410 X ADT 38 and TS09 410 X WGL 14 
had the highest values of hulling, milling and head rice recovery percentage. The 
appearance of milled rice is important to the consumer, which in turn makes it 

grain size and shape are the first 
criteria for rice quality that the breeders consider in developing new varieties for 
releases of commercial production [18]. A quality rice variety should have head 

ice out turn is the proportion of the whole grain 
in milled rice. Only one hybrid had about 70.96 (TS09 22 X CB05/501). Kernel 
length, shape, size and uniformity determine the consumer preference. Highest 
kernel length of 5.80mm was observed in TS09 12 X CB05 911/884. But in 

in case of G14 to 4.60mm (TS09 28). Among 
all the hybrids analysed, two hybrids TS09 12 X CB05 911/884 (5.80mm) and 
TS09 22 X T1408.10 (5.60mm) were seen with medium kernel length category. 

found with medium kernel 
breadth. In general, medium to long grains are preferred in the Indian 
subcontinent while the country is also replete with hundreds of short grain 

the latter commanding highest 
premium in both domestic and international markets. In the present study, the 

TS09 22 X T1408.10 (3.11mm), TS09 28 X CO 43 (3.25mm) 
categorized under the medium slender type. Among the parents, TGMS line 

had the medium slender type (3.11mm) and G 14 had the highest L/B 

Elongation ratio is an important parameter for cooked rice. Rice with more 
. If rice elongates more 

lengthwise it gives a finer appearance and it expands girth wise, it gives coarse 
look [19]. Elongation ratio ranged from 1.24 (TS09 12 X CB05 911/884) to 1.57 

3]. Among the parents observed, the highest linear 
elongation ratio was seen in T 360(1.76). Kernel length after cooking ranged in 
the hybrids from 7.00 (TS09 12 X CO43) to 8.20 (TS09 22 X G14). Kernel length 
after cooking was higher than parents in TS09 22 X G 14, TS09 22 X CO(R) 49 

60. The promising hybrids were shown [Fig-1,2]. Less than 2 
mm kernel breadth after cooking is a desirable feature. None of the 
hybrids/parents exhibited <2 mm of breadth of cooked rice. The imbibitions 

considered particularly as a 
positive quality feature especially for the lower income community for whom 
quantity is important criteria. However, higher the volume expansion ratio of rice, 
lower will be the energy content per unit per volume or weight of cooked rice a 
they will have more water and less solid materials [19]. Similar results for volume 
expansion have been reported [20]. Volume expansion ranged from 3.90 (TS09 
22 X CB05/501) to 4.70 (TS09 22 X C0 43 and TS09 22 X G14). In parents, it 

Gel consistency showing how stickiness the cooled paste of cooked rice 
flour is used as a criterion for evaluation of cooked rice texture. The varieties 

having the same amylose content can be differentiated for their tenderness 
of cooked rice by the gel consistency test [17].
temperature requires more water and time to cook than rice with low or 
intermediate gelatinization temperature. 

There seems to be distinct preference for rice with intermediate gelatinization 
temperature [10]. In the present study, six hybrids namely TS09 22 X CO(R) 50, 
TS09 22 X CB05 /501, TS09 22 X T1408.10, TS09 22 X CB05 911/884, TS09 28 
X CO 43 and TS09 410 X ADT 38 had the intermediate gelatinization 
temperature [Table-3]. Among the lines, except for TS09 12, other TGMS lines 
had intermediate GC. Some of the promising hybrids are exhibited in [Fig
The results indicate that most of the hybrids/parent
temperature (69-74 ºC). Gel consistency determines the softness or 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 [17]
GC ranged from 51.00 (TS09 22 X CO(R) 50) to 72.50 (TS09 28 X CO 43). Only 
two hybrids exhibited soft gel consistency TS09 28 X CO 43 (72.50) and TS09 
410 X T360 (65.00). Eleven parents exhibited soft gel consistency. These fall 
under the category of soft rice with soft gel consistency. A similar result of soft gel 
consistency was reported for varieties and hybrids in rice [19]. All other hybrids in 
[Table-3] indicate medium gel consistency. They fall under the category of flaky 
rice with medium gel consistency. None of the hybrids/ parents showed hard gel 
consistency. The amount of amylose in the grain determines how sticky the rice 
will be cooked. High amylose varieties cook dry, flaky, fluffy and have volume 
expansion but become hard after cooking inter
and remain soft on cooking whereas, low amylose varieties cook sticky. Amylose 
content is the major important factor for eating quality in rice. In India, 
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intermediate amylose content is preferred. Intermediate amylose content (20-
25%) was seen in all hybrids. Rice hybrids with intermediate amylose content 
give soft and flaky rice. 

The present study revealed that out of fifteen hybrids along with its parents 
studied, 4 hybrids showed promising with desirable quality parameters. 

 
Table-3 Mean performance of selected hybrids and their hybrids for different quality characters 

Hybrids Hulling 
percent 

Milling 
percent 

Head 
rice 

recovery 

Kernel 

Length 

(mm) 

Kernel 
Breadth 

(mm) 

L / B 
ratio 

KLAC 

(mm) 

KBAC 

(mm) 

LER BER VER GT GC AC 

(%) 

TS09 12/CO 43 72.33 56.33 45.00 5.00 2.00 2.50 7.00 3.00 1.40 1.50 4.20 7.00 59.00 22.70 

TS09 12/CB05 911/884 77.02 58.10 47.29 5.80 2.60 2.23 7.20 2.80 1.24 1.07 4.40 6.00 55.00 22.60 

TS09 22/CO 43 82.00 67.33 58.66 5.00 2.00 2.50 7.60 2.65 1.52 1.32 4.70 6.00 51.35 21.70 

TS09 22/CO(R)49 82.97 64.89 38.29 5.50 2.00 2.75 8.00 2.60 1.45 1.30 4.50 6.00 51.25 24.90 

TS09 22/CO(R)50 76.33 62.00 47.33 5.40 2.00 2.70 7.60 3.00 1.40 1.50 4.00 4.00 51.00 24.65 

TS09 22/CB05/501 88.70 79.03 70.96 5.20 2.60 2.00 7.40 2.80 1.42 1.07 3.90 5.00 51.30 24.00 

TS09 22/IWP 75.36 63.40 54.34 5.00 2.00 2.50 7.60 2.80 1.52 1.40 4.60 7.00 51.35 24.05 

TS09 22/WGL 14 82.83 58.20 50.00 5.00 2.00 2.50 7.40 2.80 1.48 1.40 4.70 7.00 57.50 20.20 

TS09 22/G 14 74.00 59.00 41.33 5.20 2.00 2.60 8.20 3.20 1.57 1.60 4.20 6.00 57.50 23.80 

TS09 22/T1408.10 85.55 74.44 62.22 5.60 1.80 3.11 7.20 2.60 1.28 1.44 4.50 5.00 57.50 22.50 

TS09 22/CB05 911/884 75.33 52.00 42.33 5.40 2.00 2.70 7.40 2.80 1.37 1.40 4.10 5.00 54.50 21.60 

TS09 28/CO 43 76.02 64.38 54.10 5.20 1.60 3.25 7.20 3.00 1.38 1.87 4.30 5.00 72.50 23.10 

TS09 410/ADT 38 83.82 69.11 58.82 5.00 2.00 2.50 7.60 3.00 1.52 1.50 4.10 5.00 60.00 22.10 

TS09 410/WGL 14 76.96 69.66 59.55 5.30 2.30 2.30 7.20 2.80 1.35 1.21 4.50 7.00 57.50 20.60 

TS09 410/T360 68.75 61.02 46.32 5.40 2.00 2.70 8.00 3.00 1.48 1.50 4.60 6.00 65.00 23.35 

Parents 
Hulling 
percent 

Milling 
percent 

Head 
rice 

recovery 

Kernel 
Length 
(mm) 

Kernel 
Breadth 

(mm) 

L / B 
ratio 

KLAC 
(mm) 

KBAC 
(mm) 

LER BER VER GT GC 
AC 
(%) 

TS09 12 75.00 61.50 47.50 5.00 2.10 2.38 7.40 3.00 1.48 1.42 4.90 3.00 70.00 23.50 

TS09 22 73.00 59.33 44.00 5.60 1.80 3.11 8.00 2.60 1.42 1.44 5.00 5.00 60.5 21.50 

TS09 28 68.83 46.57 34.58 4.60 2.30 2.00 7.00 2.80 1.52 1.21 5.20 5.00 62.50 24.30 

TS09 410 70.00 50.00 33.33 5.00 2.00 2.50 7.20 3.20 1.44 1.60 4.80 5.00 61.00 22.30 

CO 43 73.97 64.38 55.82 5.10 2.10 2.42 7.40 3.00 1.45 1.42 5.10 7.00 49.50 21.90 

CO(R) 49 61.00 41.33 32.66 5.00 1.60 3.12 8.00 3.00 1.60 1.87 5.50 7.00 60.00 30.30 

CO(R) 50 71.12 56.69 39.04 5.20 2.00 2.60 7.40 3.00 1.42 1.50 5.30 7.00 70.00 27.80 

CB05/501 80.00 64.00 50.00 5.40 1.80 3.00 7.10 2.80 1.31 1.55 4.80 5.00 70.00 26.50 

ADT 38 86.39 44.11 31.98 6.00 2.00 3.00 8.20 3.40 1.36 1.70 3.70 4.00 53.50 26.70 

IWP 67.66 53.33 45.00 5.30 1.80 2.94 7.20 2.80 1.35 1.55 5.10 7.00 70.00 26.60 

WGL 14 70.66 55.66 48.33 5.00 2.00 2.50 7.40 3.00 1.48 1.50 4.80 7.00 70.00 18.90 

G 14 76.33 63.33 38.66 7.40 1.80 4.11 9.80 3.50 1.32 1.94 4.20 7.00 60.00 26.10 

T 360 72.91 62.50 33.33 5.00 2.00 2.50 8.80 3.00 1.76 1.50 3.30 6.00 70.00 24.40 

T1408.10 69.04 63.49 32.53 5.20 2.00 2.60 7.00 2.80 1.34 1.40 5.00 5.00 70.00 23.50 

CB05 911/884 75.00 55.00 30.00 5.00 2.00 2.50 7.10 2.90 1.42 1.45 3.90 5.00 70.00 21.70 
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The hybrid, TS09 22 X T1408.10 had high hulling, milling and head rice recovery. 
The grains are medium slender with KLAC of 7.20 mm. The LER is also less than 
2.00 (1.28), with intermediate GT, medium gel consistency and intermediate 
amylose content. The hybrids TS09 28 X CO 43(hulling, head rice recovery, 
medium slender grains, intermediate GT, soft gel consistency and intermediate 
amylose content), TS09 410 X ADT 38 and TS09 22 X CB05 /501 had d
quality parameters.  
It is now time to highlight the improvement of the productivity of rice including its 
quality. Thus, the knowledge may be utilized for quality improvements for 
developing high yielding hybrids. 
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