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Browsing for improved grain quality characteristics in
rice hybrids developed from indica CMS lines and aerobic

rice cultures

B D. MALARVIZHI, A. THANGA HEMAVATHY AND K. THIYAGARAJAN

SUMMARY

In the present study, 88 hybrids were evaluated under aerobic and flooded conditions, out of which 35 hybrids were
identified for grain quality analysis based on single plant yield, grain type, and parental line flowering synchronization.
The grains of 35 high yielding hybrids and their respective parents were subjected to grain quality analysis as per the
procedures given in the standard evaluation system. The released rice hybridsADTRH 1 and CORH 2 and the popular
finegrainvarietiesADT 43 and BPT 5204 were used as standard checksfor effective comparison. Datawererecorded for
the following quality characters like milling quality traits, physical grain quality traits and cooking quality traits. The
hybrid COMS 14A x IR 62161-184-3-1-3-2 was identified as the best hybrid since it recorded the highest total score
followed by IR 68888A x IR 69715-72-1-3, IR 68888A x WGL 32100, IR 68897A x IR 72875-94-3-3-2, COM S 14A x IR 69715-
72-1-3and COMS 14A x WGL 14, COM S 14 A x IR55838-B2-2-3-2-3 and | R 68897 A x IR 71604-4-1-4-7-10-2-1-3. These
hybrids had good scores for more number of quality traits such asmilling per cent, head rice recovery, chalkiness, volume
expansion, intermediate GT, soft gel consistency and amylose content. The parents of these hybrids also had higher total
scorefor most of the quality traits. These hybridswith higher yield and good grain quality, can be exploited commercially
for grainyield and quality improvement. The male parentsviz., WGL 14, IR 71604-4-7-10-2-1-3, IR 62161-184-3-1-3-2,
IR55838-B2-2-3-2-3, IR 62030-54-1-2-2, PSBRC 82, IR 36,and female parentsviz, IR 68888A, IR 68897A and COMS 14A,
with desirable grain quality had produced hybrids with superior grain quality. These parents could also be exploited
further for developing heterotic rice hybrids with improved grain quality.

Key Words: Grain quality, CMSlines, Restorers, Rice hybrids

How to citethisarticle : Maarvizhi, D., Hemavathy, A. Thanga and Thiyagargjan, K. (2016). Browsing for improved grain quality
characteristicsin rice hybrids devel oped fromindica CM Slinesand aerobic rice cultures. Internat. J. Plant i, 11 (2): 148-155, DOI:
10.15740/HAS/1JPS/11.2/148-155.

Articlechronicle: Received : 28.01.2016; Revised : 01.04.2016; Accepted : 15.05.2016

MEMBERS OF THE RESEARCH FORUM

Author to be contacted :
D. MALARVIZHI, Centre for Plant Breeding and Genetics, Tamil Nadu
Agricultural University, COIMBATORE (T.N.) INDIA

Address of the Co-authors:

A. THANGA HEMAVATHY anp K. THIYAGARAJAN, Centre for
Plant Breeding and Genetics, Tamil Nadu Agricultural University,
COIMBATORE (T.N.) INDIA

advantage over pureline conventional varieties
though received more attentioninitially, it could
not meet the requirements of the consumers later. The
hybrids devel oped during the early phase had only higher
yield potential lacking all other desirable grain quality
characteristics. Several rice hybrids introduced from
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Chinainto other countriesdid not meet the grain quality
standards of local commercial inbred rice varieties due
to their larger grain size, excessive chalkiness and low
milling yield (Virmani and Zaman, 1998). In the recent
years, consumer’s preference and market price in
domestic as well as international market are much in
favour of good quality rice. The quality of rice assures
importance because much of the rice produced in the
world is consumed as cooked whole kernel, and the
percentage converted into flour being relatively small.
In India the qualities sought in rice are the fineness of
thekerndl, attractive colour and flavour, moderate water
absorption, high volume expansion, retention of kernel
shapes, absence of kernel splitting during cooking and
dry and fluffy nature of cooked rice. The cooking quality
preferences vary within the ethnic groups and from one
country to another within different geographical regions.
Though high yielding varieties have been devel oped and
released, for the acceptance and spread of varieties, grain
guality has became an important criteria after yield. As
good quality of ricefetcheshigher returnsto thefarmers,
it has now become imperative to incorporate quality
featuresin desirable rangeinto the conventionally bred
varieties aswell asin the hybrids for their adoption on
large scale.

The price which the farmers get for their produce
isdetermined only by the desirableand preferable quality
traits. Hence, breeding for higher yield is of prime
importancein riceand at the sametime, ricegrain quality
should beimproved in order to meet the requirements of
the rice market and to raise the living standards.

MATERIAL AND METHODS

In the present study, 88 hybrids were evaluated
under aerobic and flooded conditions, at Paddy Breeding
Station, Coimbatore out of which 35 hybrids were
identified for grain quality analysisbased on single plant
yield, grain type, and parental line flowering
synchronization. The grains of 35 hybrids and their
respective parentswere subjected to grain quality analysis
as per the procedures given in the IRRI standard
evaluation system. ThehybridsADTRH 1 and CORH 2
and the popular fine grain varietiesADT 43 and BPT
5204 were used as standard checks for effective
comparison.

Data were recorded for the following quality
characterslikemilling quality traitswhichincludeshulling
percentage, milling percentage and head rice recovery,

physical grain quality traits like kernel length, kernel
breadth and kernel length/breadth ratio, cooking and
eating quality traits like kernel length after cooking
(KLAC), kernel breadth after cooking (KBAC), linear
elongation ratio, breadth wise expansion ratio, length/
breadth ratio after cooking, gelatinization temperature
(GT), amylose content, gel consistency and volume
expansion ratio.

Grains of individual single plants of each hybrid
along with their parents were hulled in rice husker. The
physical characters viz., kernel length, kernel breadth
and kernel length/breadth ratio were measured. The
brown rice was milled in rice polisher uniformly for 30
seconds and scored for chalkiness based on standard
scale. The length and breadth of milled rice before and
after cooking were measured. The ratio of mean length
of cooked rice to mean length of milled rice was
computed aslinear elongation ratio (Juliano and Perez,
1984). Breadth wise expansion ratio was computed as
theratio of mean breadth of cooked riceto mean breadth
of milled rice. Gelatinization temperature (GT) was
estimated based on alkali spreading score (ASS) of milled
rice (Littleet al., 1958). Kernelswith ascore of 5.5-7.0
wasclassified aslow GT (55-69°C); 5-5.4 asintermediate
GT (69-74°C); 2.6t0 3.4 asintermediateto high GT and
1.0-2.5ashigh GT (74.5°- 80° C) types. The simplified
procedure of Juliano (1971) was used for the estimation
of amylose content. Gel consistency was analysed based
on the method described by Cagampang et al. (1973).
Thetest classified the riceinto three categories as hard
gel consistency (length of gel - <40 mm), medium gel
consistency (length of gel - 40-60 mm) and soft gel
consistency (length of gel - > 60 mm) types. Theratio of
the volume of cooked rice to the volume of milled rice
was expressed as volume expansion (VE).

RESULTS AND DISCUSSION

Ricegrain quality includesmilling, physical, cooking
and eating, organoleptic and nutritional quality traits. The
appearance of milled riceisimportant to the consumer,
producer and miller. Thus, grain size and shape are the
first criteria for rice quality that breeders consider in
developing new varieties for commercial cultivation.
Preferencesfor grain size and shape vary fromonegroup
of consumer to another. Thereisastrong demand in the
international market for long grainrice. Length of grain
is more important than width and thickness or shape.
Bold grainshave low head rice recovery because of high
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breakage. Grainswith short to medium long grains break
lessthan long grainsduringmilling. Thus, grain sizeand
shape affect directly on yield of head rice. Consumers
prefer white, translucent grain and pay more pricefor it.
Further, grain quality has become an important issue
affecting domestic consumption and possibility in
international trade of rice (Cagampang et al., 1973).

Theresults of the study are presented in Table 1, 2
and 3. The hybrids IR 68886A x IR 59624-34-2-2 had
higher milling per cent followed by IR 68886A x IR
62030-54-1-2-2, IR 68886A x IR 59624-34-2-2, IR
68888A x IR 62161-184-3-1-3-2 and IR 68888A x IR
72875-94-3-3-2. Both the parents of these hybrids had
high milling per cent and head rice recovery. Thehybrids
IR 68886A x IR 62030-54-1-2-2, IR 68886A x IR 59624-
34-2-2 and IR 68888A x IR 72875-94-3-3-2 also had
higher milling per cent. Earlier, it was reported that
choosing parents with high milling yield will produce
hybrids with high milling quality (Shobha Rani et al.,
2002).

Eighteen hybrids had long kernels and 17 hybrids
had short kernels. Among the hybrids IR 68888A x IR
69715-72-1-3, IR 68897A x IR 72875-94-3-3-2 and IR
68886A X IR 62161-184-3-1-3-2 had very long kernels.
Two hybridsviz., COMS 14A x WGL 14, COM S 14A x
WGL 32100 had very short kernels. Lesser kernel breadth

is generally preferred to have desirable shape of the
kernel. The hybrid COMS 14A x WGL 14 and COMS
14A x WGL 32100 had low kernel breadth. Interestingly,
both the parents of these hybrids had |ow kernel breadth.
However, high kernel breadthisadesirable character in
regions where consumers prefer bold grains. Hybrids
with medium, long and short kernel types can be
exploited based on region specific consumer preferences.
Therefore, for devel oping medium grain hybrids, parents
possessing long and short grains can be used as
suggested by Shobha Rani (2003). Parents with similar
endosperm appearance should be selected to avoid
segregation for physical appearance among the grains
(Li and Yuan, 2000). Hybrids identified with medium,
long and short kernel type can be exploited based on
region specific consumer preferences. Lesser kernel
breadth, is generally preferred to have desirable shape
of thekernel. However, high kernel breadthisadesirable
trait in regions where consumers prefer bold grainsfor
their daily consumption.

Length breadth ratio decidesthe shape of thekernel.
For thistrait, the hybrid IR 68886A x IR69715-72-1-3
had long slender grain type which resulted from the
parentswith long slender graintype. A total of 12 hybrids
displayed long slender grain typeand eight hybridsviz.,
IR 68888A x IR 62030-54-1-2-2, IR 68888A x PSBRC

Table1: Mean performance of parentsfor different cooking and eating quality traits

ﬁ’(‘)_ Parents SP MP HRR KL KB rtﬁ) }anqﬁq)C frig;: LER BER lA/g VER ASV (nfg) (AO/OC)
1. IR68886B 7606 6470 5923 661 200 329 1070 309 166 150 347 344 142 8850 17.90
2. IR68888B 7453 67.38 6138 606 190 3.18 1082 250 186 128 434 306 131 10974 2167
3. IR68897B 7152 6952 6336 681 202 336 1042 250 159 123 416 290 643 5515 20.69
4. COMS14B 7833 7001 6472 581 182 319 906 244 166 131 372 304 511 12078 24.70
5. IR36 7253 6413 5917 662 203 326 1005 275 163 128 367 313 315 9022 2291
6. IR55838-B2-2-32-3 7005 6408 6064 561 241 233 88l 322 156 137 274 304 524 10283 2264
7. IR59624-34-2-2 69.41 67.13 6413 606 189 320 1044 304 173 160 344 274 684 7826 1791
8. IR 62030-54-1-2 7933 7046 6551 642 211 304 982 304 152 144 323 323 325 9796 19.70
9. IR62161-184-3-1-32 7710 6338 6016 661 202 326 1063 311 161 154 341 263 514 9674 22.00
10.  IR69715-72-1-3 66.08 64.38 6120 642 219 294 904 283 150 138 319 262 533 9576 2278
11. IR71604-4-1-4-7-10- 8053 74.83 69.23 661 211 313 863 261 140 124 330 268 684 9575 2239
2-1-3
12. IR72875-94-3-3-2 7051 6551 6422 664 241 275 963 323 146 134 299 314 523 11135 2074
13. PSBRC 80 7258 7253 5964 640 206 311 987 301 154 146 327 266 656 10180 2553
14. PSBRC 82 7592 6563 6124 721 221 327 1028 310 142 145 331 302 577 9695 2599
15, WGL 14 7208 6213 6031 582 180 322 767 235 142 130 325 331 514 10087 20.16
16.  WGL 32100 6854 6151 59.77 522 176 290 784 257 150 146 305 314 523 9601 20.26
Mesan 7344 6670 6212 631 205 309 961 284 155 139 341 299 475 9838 2149
C.D. (P=0.01) 0414 0531 0277 0070 0.069 0149 0028 0040 0.189 0.144 0049 0.041 0051 4.892 1.222
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82, IR 68888A x WGL 32100, IR 68897A x IR 71604-4-
1-4-7-10-2-1-3, IR 68897A x WGL 32100, COM S 14A
x IR 62161-184-3-1-3-2, COMS 14A x WGL 14 and
COMS 14A x WGL 32100 and the parents IR 68888B,
COMSI14B, IR 59624-34-2-2, IR 62030-54-1-2-2 and

WGL 14 had medium slender grain type whichishighly
preferable.

Higher kernel length after cooking is a desirable
trait as it decides the market acceptance and consumer
preference. The hybrid IR 68886A x PSBRC 80 had

Table 2 : Mean performance of selected hybridsfor different cooking and eating quality traits

1. IR 68886 A x IR 36 74.40 66.42 60.39 6.79 241 2.82
2. IR 68886 A x IR 59624 —34-2-2 87.17 82.58 79.22 7.06 221 3.20
3. IR 68886 A x IR 62030-54-1-2 87.76 80.23 74.13 6.41 241 2.67
4. IR 68886 A x IR 62161-184-3-1-3-2 85.27 79.33 65.63 711 211 3.37
5. IR 68886 A x IR69715-72-1-3 75.10 70.24 65.43 7.40 2.01 3.68
6. IR 68886 A x IR 72875-94-3-3-2 82.44 77.10 73.63 6.81 221 3.09
7. IR 68886 A x PSBRC 80 72.62 65.81 58.63 7.03 221 3.19
8. IR 68888 A x IR 36 72.56 65.38 62.14 6.81 221 3.08
9. IR 68888 A x IR55838-B2-2-3-2-3 76.13 70.24 66.49 6.01 2.30 2.61
10. IR 68888 A x IR 62030-54-1-2-2 74.86 66.23 60.24 6.11 2.10 3.03
11. IR 68888 A x IR 69715-72-1-3 79.31 73.23 69.17 6.70 1.91 351
12. IR 68888 A x IR 71604-4-7-10-2-1-3 81.17 75.67 71.63 6.61 241 2.75
13. IR 68888 A x IR 72875-94-3-3-2 85.22 79.60 74.17 6.81 221 3.09
14. IR 68888 A x PSBRC 82 84.47 79.25 70.61 6.51 211 3.09
15. IR 68888 A x WGL 14 79.13 74.42 68.84 5.81 2.00 2.90
16. IR 68888 A x WGL 32100 78.66 7151 69.57 5.91 1.96 3.01
17. IR 68897 A x IR 36 82.63 76.20 68.13 6.61 241 2.75
18. IR 68897 A x IR55838-B2-2-3-2-3 72.57 66.92 59.40 5.81 2.31 251
19. IR 68897 A x IR 62030-54-1-2-2 80.22 74.31 66.79 6.62 211 3.14
20. IR 68897 A x IR 62161-184-3-1-3-2 80.00 71.20 66.38 6.40 221 291
21. IR 68897 A x IR 69715-72-1-3 80.63 75.42 67.71 6.81 2.21 3.09
22. IR 68897 A x IR 71604-4-7-10-2-1-3 79.38 71.33 65.90 6.11 1.91 3.20
23. IR 68897 A x IR 72875-94-3-3-2 81.20 74.63 69.40 7.21 211 3.42
24. IR 68897 A x PSBRC 82 79.17 70.83 64.13 6.81 221 3.08
25. IR 68897 A x WGL 14 67.81 64.29 60.46 5.82 2.01 2.88
26. IR 68897 A x WGL 32100 73.15 66.43 62.85 5.82 1.91 3.04
27. COMS14 A x IR 36 89.13 78.17 73.63 5.83 2.00 291
28. COMS 14 A x IR55838-B2-2-3-2-3 77.15 68.83 61.53 6.01 2.01 2.99
29. COMS 14 A x IR 62030-54-1-2-2 84.28 76.58 72.63 6.03 211 2.85
30. COMS 14 A x IR 62161-184-3-1-3-2 81.89 75.17 70.80 6.11 2.00 3.04
31 COMS 14 A x IR 69715-72-1-3 67.88 63.58 59.13 6.09 2.05 2.98
32. COMS 14 A x IR 72875-94-3-3-2 79.66 69.33 65.90 6.19 2.10 2.94
33. COMS 14 A x PSBRC 82 81.08 71.54 66.67 6.03 2.02 2.98
34. COMS14 A x WGL 14 72.61 65.63 63.36 5.61 1.80 3.10
35. COMS 14 A x WGL 32100 5.61 1.85 3.03
1. ADTRH 1 77.38 67.26 64.45 7.10 2.01 3.53
2. CORH 2 74.83 65.33 56.38 6.21 2.23 2.79
3. ADT 43 77.28 67.25 64.33 5.79 1.81 3.20
4. BPT 5204 73.28 63.08 60.58 5.40 1.80 3.00

Mean 78.50 71.46 66.27 6.36 211 3.02

C.D. (P=0.01) 0.195 0.141 0.499 0.046 0.048 0.097
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high kernel length after cooking compared to the check
varietiesand the hybrids IR 68897A x IR55838-B2-2-3-
2-3, COMS 14A x IR 62161-184-3-1-3-2 and COMS
14A x PSBRC 82 were at par with the check variety
ADT 43. The restorer line PSBRC 80 with medium
KLAC in combination with the CMS line IR 68886A

having medium KLAC had produced the hybrid with high
KLAC. Thefemale parent COMS 14A with low KLAC
had produced many hybrids with high KLAC in
combination with high KLAC restorer lines IR 72875-
94-3-3-2 and low KLAC restorers IR69715-72-1-3 and
WGL 32100 indicating transgressi ve segregation for this

Table 3: Mean performance of hybridsfor different cooking and eating quality traits

Sr. No.  Hybrids/checks KLAC(mm) KBAC(mm) LER BER L/BAC VER ASVY GC(mm) AC(%)
1. IR 68886 A x IR 36 10.45 355 154 148 295 411 524 96.65 21.90
2. IR 68886 A x IR 59624 —34-2-2 10.81 3.25 153 147 3.32 387 614 85.27 20.68
3. IR 68886 A x IR 62030-54-1-2 9.13 333 143 139 274 423 325 98.24 20.90
4. IR 68886 A x IR 62161-184-3-1-3-2 10.66 281 150 133 3.79 412 515 96.28 22.94
5. IR 68886 A x IR69715-72-1-3 10.91 2.85 148 141 3.82 384 511 100.17 22.25
6. IR 68886 A x IR 72875-94-3-3-2 9.79 2.99 144 136 327 482 532 112.66 22.87
7. IR 68886 A x PSBRC 80 11.22 2.80 160 127 4.00 373 557 80.69 23.60
8. IR 68888 A x IR 36 10.23 3.00 150 137 341 385 511 98.26 21.63
9. IR 68888 A x IR55838-B2-2-3-2-3 10.03 242 167 104 415 396 322 127.92 21.36
10. IR 68888 A x IR 62030-54-1-2-2 10.07 2.62 165 125 384 386 342 100.13 22.90
11. IR 68888 A x IR 69715-72-1-3 10.21 241 152 126 424 421 521 102.85 23.93
12. IR 68888 A x IR 71604-4-7-10-2-1-3 9.63 2.83 146 117 341 404 613 88.05 22,55
13. IR 68888 A x IR 72875-94-3-3-2 10.67 3.01 157 137 354 484 524 120.88 23.12
14. IR 68888 A x PSBRC 82 10.66 3.04 163 144 3.60 409 6.23 85.73 23.53
15. IR 68888 A x WGL 14 9.44 2.85 163 142 3.30 423 524 115.85 21.35
16. IR 68888 A x WGL 32100 9.16 221 155 113 415 414 511 120.67 2157
17. IR 68897 A x IR 36 9.63 2.85 146 119 3.38 420 260 101.38 21.31
18. IR 68897 A x IR55838-B2-2-3-2-3 8.63 291 149 126 2.98 385 286 100.35 20.70
19. IR 68897 A x IR 62030-54-1-2-2 9.63 2.84 146 135 3.39 365 275 98.74 21.49
20. IR 68897 A x IR 62161-184-3-1-3-2 10.67 3.04 166 138 361 409 311 94.76 19.30
21 IR 68897 A x IR 69715-72-1-3 10.46 222 154 100 4.72 391 324 82.83 17.82
22. IR 68897 A x IR 71604-4-7-10-2-1-3 11.05 2.63 181 138 421 415 287 95.85 19.38
23. IR 68897 A x IR 72875-94-3-3-2 1114 244 154 116 4.56 463 276 118.22 22.94
24, IR 68897 A x PSBRC 82 10.42 2.63 153 119 398 494 640 102.85 23.05
25, IR 68897 A x WGL 14 9.44 2.85 163 142 3.30 403 513 114.00 21.89
26. IR 68897 A x WGL 32100 9.63 2.64 165 138 3.65 464 531 112.88 21.91
27. COMS14A x IR 36 811 2.50 142 132 324 454 337 94.75 21.25
28. COMS 14 A x IR55838-B2-2-3-2-3 811 2.02 145 106 4.01 495 513 101.72 21.35
29. COMS 14 A x IR 62030-54-1-2-2 9.14 220 155 106 4.16 393 324 98.90 22.09
30. COMS 14 A x IR 62161-184-3-1-3-2 9.01 2.09 153 110 431 438 513 83.74 21.18
31 COMS 14 A x IR 69715-72-1-3 10.13 211 168 109 4.80 431 557 94.38 20.28
32. COMS 14 A x IR 72875-94-3-3-2 10.11 210 141 102 481 451 524 105.95 2151
33. COMS 14 A x PSBRC 82 9.01 249 152 127 3.62 414 641 80.70 21.73
34. COMS14 A x WGL 14 8.01 2.09 145 123 3.82 415 522 110.74 21.29
35. COMS 14 A x WGL 32100 9.81 2.60 160 133 3.76 415 520 101.75 22.09
1 ADTRH 1 9.57 2381 135 133 341 433 413 87.35 2351
2. CORH 2 9.46 291 160 1.39 3.04 483 455 103.34 22.72
3. ADT 43 8.96 2.55 164 138 351 383 353 118.17 23.48
4. BPT 5204 7.27 2.33 138 122 3.10 413 514 119.01 20.79

Mean 9.76 2.67 154 128 3.72 404 459 101.35 21.46

C.D. (P=0.01) 0.092 0.043 0201 0.09% 0110 0.116 0.053 3.163 8.340
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Before cooking
After cooking
Fig. 1:  Quality hybrid IR 68897A x |R 72875-94-3-3-2
trait.

In general, minimum breadth wise expansion on
cooking is preferred by the consumers. In the study, the
lines IR 68888A, IR68897A and COMS 14A and two
testers viz.,, WGL 14 and WGL 32100 and 18 hybrids
exhibited low kernel breadth after cooking which may
be due to the involvement of maternal parentswith low
breadth wise expansion. Lower breadth wise expansion
ratiowasfound in 12 hybridsIR 68888A x IR55838-B2-
2-3-2-3,IR 68888A x IR 71604-4-7-10-2-1-3, IR 68888A
x WGL 32100, IR 68897A x IR 36, IR 68897A x IR
62161-184-1-3-2, IR 68897A x IR 71604-4-1-4-7-10-2-

1-3, IR 68897A x IR 72875-94-3-3-2, COMS 14A x
IR55838-B2-2-3-2-3, COM S 14A x IR 62030-54-1-2-2,
COMS 14A x IR 62161-184-3-1-3-2, COMS 14A x IR
69715-72-1-3and COM S 14A x IR 72875-94-3-3-2 over
check varieties/hybrids in the present study. The lines
IR 68888A, IR68897A and COMS 14A and six testers
IR 36, IR55838-B2-2-3-2-3, IR69715-72-1-3, IR 71604-
4-1-4-7-10-2-1-3, IR 72875-94-3-3-2 and WGL 14 also
registered lower breadth wise expansion ratio. These
hybridsresulted from the parentswith low x low, low %
medium, low x high and medium x medium combinations.
Low L/B ratio, higher KLAC and low KLBC in hybrids
wasreported by Munhot et al. (2000); Banumathy (2001)
and Banumathy and Thiyagarajan (2004). Also, kernel
elongation is influenced both by genetic and
environmental factors, especially by the temperature at
thetime of grain ripening (Banumathy and Thiyagarajan,
2004 and Cruz et al ., 1989).

Amylose content is considered as the most
important character for predicting rice cooking quality.
Many of the cooking and eating quality characteristics
are influenced by the ratio of two kinds of starches,
amyloseand amylopectininthericegrain (Julianoet al .,
1964 and Ravindra Babu et al., 2013). Intermediate
amylose rice cook moist and tender and do not become
hard on cooling. Intermediate amylosericeis preferred
inmost of therice growing areas of theworld. The study
on cooking quality revealed that 32 hybrids had
intermediate amylose content as that of the check
varietiesviz., ADTRH 1, ADT 43 and BPT 5204 except
threehybridsIR 68897A x IR 62030-54-1-2-2, IR 68897A
x IR 62161-184-3-1-3-2,, IR 68897A X IR 71604-4-1-4-
7-10-2-1-3. Most of the parents, involved in these hybrids
had intermediate amylose content may be the reason
that resulted in hybrids with intermediate amylose
content.

Gel atinization temperature ismeasured by the alkali
spreading value. In the present study, 16 hybridsdisplayed
intermediate alkali spreading value and 12 hybrids
showed intermediate to high alkali spreading value. A
high ambient temperature during grain ripening, results
in starch with higher GT (Ravindra Babu et al., 2013).
To isolate hybridswith intermediate GT, it isimportant
to select especially male parent to haveintermediate GT
(Shivani et al., 2007 and RavindraBabu et al., 2013).

Gel consistency isthe main factor that determines
the texture namely softness or hardness of cooked rice.
Medium and soft gel consistency typesof ricevarieties/
hybrids are generally preferred. In the present study, all
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the hybrids showed soft gel consistency of more than 60
mm with values ranging from 80.69 mm to 127.92 mm.
Fifteen hybridsrecorded very high gel consistency over
the hybrid check ADTRH 1 (87.35mm) and three hybrids
IR 68888A x |IR55838-B2-2-3-2-3, IR 68888A x IR
72875-94-3-3-2 and IR 68888 A x WGL 32100 over the
check BPT 5204. Except IR68897A, all thethree CMS
linesIR 68888A, IR68886A, COM S 14A and four testers
viz.,, WGL 14, PSBRC 80, IR 55838-B2-2-3-2-3 and IR
72875-94-3-3-2 recorded very soft gel consistency.

Volume expansion is another important cooking
parameter of consumer preference. Twenty hybrids had
higher volume expansion after cooking over the checks
ADTRH 1, CORH 2 and ADT 43 and 16 hybrids over
the check BPT 5204. Higher volume expansion after
cooking was recorded by the hybrid COMS 14A x
IR55838-B2-2-3-2-3, IR 68897A x IR 72875-94-3-3-2,
IR 68888A x IR 72875-94-3-3-2, IR 68886A x IR 72875-
94-3-3-2, COMS 14A x IR 69715-72-1-3 and IR 68897A
x WGL 14. The parentsinvolved in these hybrids were
of low x low and low x intermediate types for volume
expansion (Mahalingam and Nadargjan, 2010).

The hybrid COMS 14A x IR 62161-184-3-1-3-2
was identified as the best hybrid since it recorded the
highest total score followed by IR 68888A x IR 69715-
72-1-3, IR 68888A x WGL 32100, IR 68897A x IR
72875-94-3-3-2, COMS 14A x IR 69715-72-1-3 and
COMS 14A x WGL 14, COMS 14 A x |R55838-B2-2-
3-2-3 and IR 68897 A x IR 71604-4-1-4-7-10-2-1-3.
These hybrids had good scoresfor milling per cent, head
rice recovery, chalkiness, volume expansion,
intermediate GT, soft gel consistency and amylose
content. The parents of these hybrids also had higher
total scorefor quality traits. These hybrids al so showed
higher yield performance coupled with good grain
guality under aerobic conditions and can be exploited
commercially for grainyield and quality improvement.

The parents viz.,, WGL 14, IR 71604-4-7-10-2-
1-3, IR 62161-184-3-1-3-2, IR55838-B2-2-3-2-3, IR
62030-54-1-2-2, PSBRC 82, IR 36, IR 68888A, IR
68897A and COMS 14A, with desirable grain quality
had produced hybridswith superior grain quality. Since
development heterotic rice hybrids with good grain
qguality is a major challenge in rice breeding, the
identified parents possessing desirable quality traits
can be further exploited for developing rice hybrids
withimproved quality characteristicssuitablefor specific
regions.
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