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Heterosis for quality traits in indica/indica hybrids of rice
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ABSTRACT

Eighteen indica/indica hybrids produced by crossing three male sterile lines with six restorers were analyzed
for various quality traitsand mid parent heterosis and heterobeltiosis. For head rice recovery, IR 68886A x IR
21567 registered significant positive relative heterosis and heterobeltiosis. For kernel length only one cross
viz,, IR 58025A x IR 21567 possessed positive significant mid parent heterosis. Most of the indica/indica
hybrids exhibited significant negative heterosis for water uptake and volume expansion ratio. Sgnificant
negative relative heterosiswasrecorded for gel consistency in all the hybrids except for IR 62829A x IR 29723.
The relative heterosis and heterobeltiosis for amylose content were found to be negative indicating that the
indica/indica hybrids in the present study had their amylose content less than their mid parent and better

parent values
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With the realization of the possibility of producing
hybrids on commercial scale, increasing attention has
been given to heterosis breeding in rice. The major
considerationsin commercial exploitation of heterosis
are(a) whether itispossibleto obtain sufficient heterosis
for characteristics of economic importance and (b)
whether it is possible to fix such heterosis in pure
breedinglines. Heterosi sbreeding has been successfully
utilized to enhance the productivity of rice. Besides
yield, quality considerations have been attracting the
attention of breeders with increased quality
consciousness of the consumers. Detailed information
about heterosis for quality characters by using the
parental lines has direct relevance in hybrid rice
breeding.

Three male sterilelinesand six restorerswere
sown under uniform conditions and crosses were
attempted to obtain 18 indica/indica hybrids. The
harvested produce was used for analyzing hulling
percentage (HP), milling percentage (MP), head rice
recovery (HRR), kernel length (KL), kernel breadth
(KB), L/B ratio, kernel length after cooking (KLAC),
elongation ratio (ER), water uptake (WU), volume
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expansionratio (VER), alkali spreading value (ASV),
gel consistency (GC) and amylose content (AC) and
the estimates of mid parent heterosisand heterobeltiosis
were worked out for various grain quality characters.

All theindica/indica hybridsexcept IR 58025A
X IR 29723 recorded significant negative mid parent
heterosis and heterobeltiosis ranging from —9.77 percent
to —4.67 percent and from -11.25 percent to —5.57
percent respectively for hulling percentage (Table 1).
For head ricerecovery, only onecrossviz., IR 68886A
X IR 21567 registered significant positive relative
heterosis (33.66%) and heterobeltiosis (28.18%). As
positive heterosisfor thistrait isdesirable, it would be
possible to develop hybrids with higher head rice
recovery by selecting at least one parent with higher
head rice recovery and another with average head rice
recovery. However, Gravois (1994) observed non-
significant average heterosisfor head rice recovery but
heterosis was found to be significant for rough rice
yield. For kernel length, only onecrossviz., IR 58025A
X IR 21567 possessed positive significant mid parent
heterosis (5.17%). For this trait, positive heterosisis
desirable in those cases where long kernels are



Oryza Vol. 46. No.3, 2009 (250-253)

-/"pIU0D
9@ erT- 210 860 95T- €0~ #8782  x+99°EE  xx00'ST- x+T8CT- +4GTTT-  xxLL6- L95TZ ¥ X v¥98889 H |
8.2 987 852 090 860  85€ x8T'LT- 850 €0v- €0 88T €9°0- €262 11X 98889 H|
€971 ¥8'0 152 19C 0P~ 097T- #xL6'CT- 62,  xxlS9-  «88V- £EV- TV 0S50t d1 X v98889 H|

€08 P6'G #G0'8-  2LT  «10G-  96€ #x8'C2- St'G- 65 - 8L¢- 12°€- 8- € YN X V98889 H|
86°0- vZe xx89°9- 8TV~ 182 STT- #x9E'Gh-  x4G0'GE- gg'e- 05Z- 9ez- 81 2666 NLIN X V98889 H|
9@CYr- 9L xx008T- xxE0TT-  xx069-  ¥2€- x¥60'22- TZT- 821" 65V %x[S'S- 6L€- defely X v98889 Hl
ore- LT 000 VY 9eZ- 08T 6L V'S xx9STT- 6T'8-  xx8'8- x+96'G- L9GTZ 1 X V62829 H|
G5'T- 09T xC80T-  «87'G  «0V9-  S9€E- - €0°T- +0L°G- vSv- She- 9z'e- €262 11X V62829 H|
#x98°0T- +82°0T- «CG'S  x+8€'8  «488'G-  [0°€- #1812 »+IGLT-  +x/69- e /ST- 90°'0- 0501 d1 X V62829 H|
#xC6'9T-  £2P'9- €Te- 460G IEY- 250 #¥V8'EE- %461 °0E- LT 08'€- STV 4> € YN X V62829 H|
e 2Le- S0t 00T «»8T'S-  ¥ST- #x06'TE- 09'2- 102 0z0- 9eZ- 70 2666 NLIN X V62829 Hl
29°C x+G8ET #x8LV2- x+LE9T- W2'S-  GlLe- #x€0°02- %xL9CT-  x:OT'ST- x:GOTT-  +«¥80T- :987.- defelv x v6z8z9 Hl
xx€0°9- 162 60°G- T 87z xxlT'S 08°€ 69L  xx26'8- 9TZ-  x+1S9- Z8°T- L9GTZ 1 X ¥5208G ol
«=122T-  LET- «008-  GZ0- LEV- Y50 *x62 V- 95z €5°T- A 9072 8Ty €262 11X V52085 ol
ve-  «ZES xx90°€T- %x8G8-  xx889-  ¥TE- ST YT- 06°0- 961~ 9eT €T 00T H0S.0F ¥ X ¥S208S H|
=0V T2-  Shv- xxL2'8" €LT  +«800T- GEO- 818" 958G %487°8- 091~ x9SL-  «9V- € ¥INM X V52085 dl
18€- %289 xx/60T-  TTP- 800- 962 s£9°0T-  «TOET x80'9- 120 192 aT'T 2666 NLIN X Y5Z08S dl
IS VT- 291 «IL2T-  ¥80- 6T- 8¢ xxCG'GC- xECTT-  x4BL'8- €LT-  wxSPL- 19 dekely X vszoss ol

ay dn ay dI Qu  dW ay dW ay dW aH dW
onel g/ (ww) g v (ww) 71y (%) "4H (©0) BUllIIN (%) BullinH UoI7euquiod SS0ID

991 JospligAy ed1pul/edIpUl UISIe 1) AYifenb J0JSS01PC0 B1BY PUBSSOPPYBAIR R JOSaTew ST Ta|geL

0 251 0O



D.Shivani et al

Heterosis in indica/indica hybrids

ISol1RgoRIBH QU
Ss0eRY aAIRPY (10) sisosepy wased pIA dN

o] %T 1e WedubIS 4«
o] %S Te JUedjIubIS «

/9GTZ Hl X

*xlT V- 600 +xPGE9- £xGT'E9- xx,9°99- xx00°0G-  8TVI- 1T6- £x07'02-  «0€°6- x+68°E€Z- xx0G6T- xx8LVZ- ++E96T- V98889 ¥ |
€2.62 I X

8T0- V22  «+6T°9L- x+8LVL- 000 %xGG'SS »+GT'EE- »+022C- *+VSPT- IT'C  +xV8'GT-  £x[E0T- xxZGVT- xx.6°9- V98889 ¥ |
H0S207 dI X

#x9G° LT «xTOVT-  +x98F- £+GE'GP- 000 000 v v- 8LV  +xTZ9T-  +/9CT- 480 6T~ x+68TT- £x2CCC- »xECET- 98889 ¥ |
S HINM X

#xT6'GZ- xxC6'6T-  »xET9- £xG9°0P- 000 000  69°0T- P00~ %+T2°9T-  PTOT- x+68°6T- V98T~ xx9E'TZ- x+02'ST- V98889 ¥ |
2666 NLIN X

#x80°ET- +x9ZTT- £x96'29- +xG6'LP- x+TL'8YV- xx02°CE- 86',- ST'T +xG6°ET- 0G'L-  ++E0°TZ- x+8V'9T-  +xL0'€Z- »+EV'LT- 98889 ¥ |
Helely x

#xGL°L- TO'Z-  ++C0'SS- ++CV'E€S-  xx99'99- 00°0S- SYT- 09'6 00'9- P08  ++PZ'ET- xxCSTT-  +x08'8T- +xZ0VT- V98889 ¥ |
/9GTZ Hl X

#xCE'GT-  xx00'G-  «xPTTP- £x20°82- AOTTT  +xG2°99 €ze- vr'z-  «02°0T- 8€'9-  xx8LLT- x+ETET-  +x09'6T- +xZ8'TT- V62829 |
£2.62 I X

«x9EVT-  xx62°G-  £05CT- IET 000 %xGG'SS »x78'8C- %+0L°02- ++T8TZ- xx00VT- «xEGTT- 8Z'L-  x«VE'LT- x+86°0T- V62829 |
H0S207 dI X

#:BL°ET-  «TSE-  «x0V'ZG- ++ET'SP- xx00'GL +x00'GL  ETET- £2°6- PPy «+86'8T Y0't- 16'T- *x,9°6" 80°G- V62829 |
S HINM X

xSV VT- GOT- x+98'/2C- 19T- 000 000 €9'p- 86T €eeT- 62T  ++CL'6C- x+EL°02- +x00°LZ- %xG9°0Z- V62829 |
2666 NLIN

X ¥y'e- TOE  +x29ZF- »x69°0E- x+TL'8V- xx02°CE- 8€'6- 67 22t vSy *9T'8- 10°€-  x£/87CT- 98- V62829 |
Helely x

w2 LT-  xx6L°G-  £xET°92- GLCT-  «xI6'CT  +x.8°0L +xG9'6T- +99°VT- 00'9- GO'T- x+00°0T- 29T~ 1P VT- 1€'S- V62829 |
/9GTZ dl X

#x€L°92-  xxG0'8-  £xZ0°€9- £xG509- €8 €8 G8'8- zse- x19°6- €6'9-  xx96'€T- xx96°CT-  +xI8TT- xx6¥'8- VS208S |
£2.62 I X

»xV0'8T- B6ST +xB60°€9- %x60°€9- vTL- 000 »xL0°€Z- LVOT- £x00°02- xxGL°LT- xxGZCT- xx6G°0T-  xxGV'ST- %+.G0T- VS208S |
H0S207 dI X

#8687V +x80°TE- £x87'6E- ++C6'8E- 9T TI- ++GC'SE «60'8T- 0Z0T- Z6'T- %+09'8T  xx60'ST- xx0S'TT-  +x06°02- »x8ZVT- VS208S |
S HINM X

xxGL°2C- €G°0- x+CV'TL- x+E€°LG- €€'e-  ««00Gy  6T0T- TS0 +xES'TT- +CG'6  £x0V'0Z- £x0S'ST-  +x60°6T- xxET'ST- VS208S |
2666 NLIN X

»x€G'8T- 162 +x0529- ++6T°67- xx99'9T- 10T  /80T- 202 #x0S°LT-  «lV'6-  xx96'TT- xxG6°0T- ++T8TT- +G0'8- VS208S |
Helely x

*xTE6T- TSC  «x62°87- £x60°LF- xx0GCT +x052T  OLTT- 08'T- ¥19°6-  «¥8L-  x«8T'6T- xxG0°LT-  x+9E£°9T- ++TOPT- VS208S |
ay din ay dIN ay dIN y dIN ay dW aH dW aH dIN  uoIfeUIgWOD

(%) ov (ww) 99 /SY A (lw) N u3 (ww) OV SS0ID

O 252 3



preferred, whereas in those situations where short
kernelsaredesirable, heterosisin negative directionis
required. However, incase of kernel breadth, negative
heterosisis desirablefrom the quality point of view as
bolder grains are less preferred. Similar results were
given by Sahai et al ., (1986), Sasmal (1988) and Reddy
etal., (1991). Therelative heterosisand heterobeltiosis
for L/B ratio ranged from—10.78 percent to 6.52 percent
and from —21.40 percent to 3.62 percent, respectively.
Singh and Singh (1993) observed that heterosisfor L/
B ratio was not found to be accompanied by
simultaneous heterosis for kernel length and kernel
breadth.

In the present study, most of the hybrids
exhibited significant negative heterosisfor water uptake
and volume expansion ratio. For gelatinization
temperature asintermediate values are preferred from
consumer point of view, positive or negative heterosis
isnot desirable if both the parents have either low or
high gelatinization temperature. Significant negative
relative heterosis was recorded for gel consistency in
all the hybridsexcept for IR 62829A x IR 29723 which
showed positive but non-significantly negative.
However, thetype of heterosisdesirable depends upon
the parents used in the cross. If both the parents have
hard gel consistency, i.e., lessgel length, then positive
heterosisisdesirable so that the resulting hybrid would
have longer gel length indicating medium or soft gel
consistency. Therelative heterosis and heterobeltiosis
for amyl ose content werefound to be negativeindicating
that theindica/indica hybrids had their amylose content
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lessthan their mid parent and better parent values. Kuo
etal., (1995) aso obtained negative heterobeltiosisfor
this trait. However, positive heterosis for this trait is
not desirable, asit would result in high amylosetypesif
both the parents have high amylose content. On the
other hand, if both the parentshavelow amylose content,
then positive heterosisisdesirableasit may givehybrids
with intermediate amylose content.
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