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‘Heterosis for yield and yield attributes in aromatic rice

3. KRISHNA VENI AND N.SHOBHA RANI

Dept. of Plant Breed. and Genetics, Directorate of Rice Research, Rajendranagar, Hyderabad-30

Abstract: Twenty five aromatic rice hybrids developed by line x tester mating design
involving 8 scented and 2 non-scented poarents were evaluated for heterosis over mid
parent, better parent and standard variety, Pusa Basmati 1 for nine yield components.
All the 25 hybrids exhibited significant negative heterobeltiosis for plant height and
significant positive heterosis over mid parent, better parent and standard check for
tiller number. IR 64/HBC 85, IR 64/Basmati 6129, PR 109/Basmati 410 and PK 1379-
9-1-1/Basmati 6129 manifested high average heterosis, heterobeltiosis ond standard
lieterosis for groin yield per plant. From this study it is revealed that heterosis for
grain yield was mainly because of simultancous manifestation of heterosis for tillers
number, panicle length, fertile grains per panicle, total spikelets per ponicle and test

weight.
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The Indian sub continent is blessed with
‘ich diversity of basmati types and best source
‘or aromatic rice trade which fetches three
imes higher price than the non-scented rice
n domestic as well as in international markets.
Majority of the exportable basmati varieties
are of traditional type and low yielders. Eventhough
some high-yielding dwarf basmati varieties were
released through co-ordinated research efforts,
they could mot replace the traditional varieties
lo the full extent, indicating the need to develop
better types. Information on the magnitude of
hybrid vigour is a pre-requisite in the development
of hybrids or varieties with desirable (rails.
The success of hybrid rice programme depends
upon the magnitude of heterosis which also
helps in the identification of potential cross
combinations to be used in the conventional
breeding programme to create wide array of
variability in the segregating generations.

Materials and Methods

Eight aromatic, fine grained rice varielies/
lines viz. HBC 85, Karnal Local Basmati 410,
Basmati 6120, PGB, Gaurav, IR 62874-88-1-
I and PK 1379-9-1-1 and two popular high
yielding non scented varieties (IR 64 & PR
109) were crossed among themselves in o line
X tester mating design during Kharif 1998 al
Directorate of Rice Research (DRR) farm lo
obtain 25 hvbrids. All these F's along with

Rice, Heterosis, Line x Tester, Yield components.

their parents and one standard dwarl basmati
variety Pusa Basmati 1 were evaluated in a
randomized block design with 2 replications
during Kharif 1999 at DRR farm, Hyderabad.
Standard cultural practices and need based plant
protection measures were undertaken to raise
the crop. Observations for 8 yield and yield
related traits wiz. plant height, tiller number,
panicle length, fertile grains/panicle, sterile grains/
panicle, total spikelets/panicle, test weight and
grain yield/plant were taken on 10 randomly
selected plants per replication by following standard
methods. Sterility percentage was calculated as
the percentage ratio of sterile grains per panicle
to the total number of grains per panicle. Heterosis
was expressed as percentage increase or decrease
of F,, as heterosis over mid parent (average
heterosis), over better parent (heterobeltiosis)
and over standard check variety Pusa Basmati
1 (standard helerosis).

Results and Discussion

Shorter plant Lype is an important character
of hybrid to withstand lodging. Nguyen Van
Luat et al. (1985) observed negative heterobeltiosis
for plant height. In the present study also all
the 25 hybrids cxhibited significant negative
helerosis over betler parent indicating that hybrids
had lower plant height than the parents (Table).
IR 62874-88-2-1/Karnal Local was the shortest
of all hybrids recording -15.2%, -27.3% and
8165 mean heterosis, heterobeltiosis and standard
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heterosis respectively. For tiller numhr.ar,l 'all
the 25 hybrids expressed significant and positive
lieterosis over mid, better and standard parcnts.
PR 109/Basmati 6129 {ollowed by Gaurav/Basmati
410 and Gavrav/Basmati 6129 recorded maximum
heterosis for tillers. Obviously more nm_‘nhcr
of productive fillers per plant would contribute
to high yicld. Rao et al. (1996) reported highly
significant heterotic effect over better and standard
parents wilh respect lo tiller number per plant
which are in accordance with the present resulls.
However, a hybrid with longer panicle length
is desirable, since the spikelets attached to primary
and secondary branch would increase
proportionately with the enhancement of panicle
length, In the presenl study, out of 25, 13
hybrids exhibited positive and significant mean
heterosis while 7 F,'s manifested positive and
significant heterobeltiosis for panicle length.
IR 64/Basmati 410 showed highh mean heterosis
and helerobeltiosis to the extent of 26.9% and
20.9% respectively for panicle length. Interestingly
all the crosses which had Basmati 410 as tester
parent manifested high heterosis for panicle
length. Total spikelets/panicle is onme of the
most important characters which directly influences
the yield improvement. Among 25 hybrids lested,
13,11 and 6 Fl‘s exhibited significant and positive
heterosis, heterobeltiosis and standard heterosis
respectively for fertile grains per panicle. Five
cross combinations viz. IR 64/HBC 85, IR 64/
Basmati 6129, IR 64/PGE, PR 109/Basmati
410 and PK 1379-9-1-1/Basmati 6129 had positive
heterosis over mid and parents for fertile grains
per panicle as well as for total spikelets per
panicle. Pandey et al. (1995) also reported
high heterosis for panicle length and grains/
panicle. Rao er al. (1985), Prakash & Mahadevappa
(1987) attributed low grain yield of hybrids
primarily due to high spikelet sterility and
this was the reason® for most of the hybrids
not showing significant positive heterosis for
grain yield. Thus, any attempt to reduce spikelet
sterility in the hybrids would be of utmost
important in improving the grain yield substantially,
In the present investigation, some hybrids with
lower numbier of chaffy grains/panicle and spikelet
sterility could be isolated based on highly significant
and negative heterosis. IR 64/Basmati 6129 with
heterobeltiosis and standard helerosis to the
extent of -58.5% and -49.3% respectively could
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be isolated for its low chaffy grains/panicle
Positive and significant heterosis over mid, better
and standard parents were observed in 9 hybrid;
for test weight. Some of the hybrids possessing
hish heterosis for this trait. include IR 641
HBC 85, PK 1379-9-1-1/HBC 85 and PK 1379
9-1-1/Basmati 6129. Out of 25, 9 F;s revealed
average heterosis, heterobeltiosis and standard
heterosis for grain yield per plant. To have
practical value, standard heterosis is more importan|
and it ranged from 22.6 1o 151 per cent i
this study. IR 64/Basmati 6129 showed maximun
heterosis, heterobeltiosis and standard heterosi:
o the extent of 2597, 235.2 and 151 pe:
cent respectively for grain yield. Pandey e
al. (1995) reported that the range of heterosi:
for seed yield per plant was -96.7 to 258.2]
over better parent, -96.1 to 68.2% over mit
parent and -96.3 to 301.6% over standard variety
Four hybrids viz. IR 64/HBC 85, IR 64/Basma:
6129, PR 109/Basmati 410 and PK 1379-¢
1-1/Basmati 6129 had high heterosis for grai
yield per plant. All these hybrids manifeste:
negative heterosis for plant height and positiv:
heterosis for number of tillers, panicle length
fertile grains/panicle, total spikelets/panicle ani
test weight which contributed for grain yield
Hence these hybrids need to be exploited furthe
lo grain yield to develop heterotic hybrids fo
yield.
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