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otudy of Pattern of Variation in Hybrids of Tall and Dwarf
Indica Rice (Oryza sativa L.)

K. 5. PARAMASIVAN *

In order ta study the pattern of variation in hybrids of Tall and Dwarf indica
rice varieties, crosses were effected between the tall indica rice, CO. 29 and shart
Stature with ideal plant type indica rice Dee-Geo-Woo-Gen, and F1 hybrids were
raised asnd selfed, One of the F1 hybrids was selected at random and raised as
F2 generatien. Data on metric traits were collected in F1 hybrids, F2 populations
and the parents studied, The correlations studied on different  attributes  and
yield separately revealed that the size of grain, number of ear bearing tillers, plant
height panicie length and number of spikelets primary ear are highly correlated with yield.

Rice production has been increased
manifold in the recent past through
the advance in breeding techniques.
This could be largely ascribed to the
identification and utilization of the
better genotypes in the hybridization
programme and the change on thes plant
type concept has contributed in no
smell measures. The consumers now-
a-days prefer fine grain type. With
this object, to improve the quality,
the tall indica variety that possess the
fine grain type is hybridised, to single
gene, ideal plant type, high vyielder
dwarf variety, The pattern of variation
in plant attributes and yield with other
economic attributes were studied and
presented in this paper.

MATERIAL AND METHODS

The dwarf indica variety namely
Jee-Geo-Woo-Gen and the tall popular
ndica wvariety namely CO. 29 were
aised in Kharif 1971, Crosses were

effected and seeds collected. F1
hybrids and parent were grown. Data
on morphological characters like height
of plants, ear length, number of pro-
ductive tillers, spikelet number per
panicle, spikelet sterility, length of
internodes, length and breadth of boot
leaf; length, breadth, thickness and
L/B ratio of grain, 100 grain weight,
grain yield per plant and straw yield
per plant were collected in all the
available F1 hybrids and parents. The
hybrids were selfed and the F2 pro-
genis of one F1 plant selected at
random was grown during Kharif, 1972.

Observations were recorded for
characters individually in 393 plants
for the pattern of variation in F2
generation as rocorded in F1 gene-
ration. However, in the following
cases viz., the length, breadth, L/B
ratio of grain, 100 grain weight, yield
of grain per plant and vield of straw
per plant, the data were collected and
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studied in 100 stratified samples, The
data were analysed statistically adopt-
ing the method suggested by Panse
and Sukhatme (1957). The mean
differences, standard error, co-efficient
of wvariability were estimated for
parents, F1 hybrids and F2 progenies
in respect of all the characters. In
order to understand the segregating
pattern of combination of characters,
correlation was worked out between
the different attributes separately. The
significance was tested by means of
Fisher's ‘t’ test.

RESULTS AND DISCUSSION

The mean data collected for various
guantitative traits in F1 hybrids and
parents are presented in Table L.

The simple correlation coefficient
between each of the five following
characters and the yield of grain in the
F. generation is presented in Table 1.

TABLE || Simple correlation coefficiant of
characters with the grain yield in the
F2 progenies
Particulars C0.29:D.G.W.G.
Plant height 0.181
Mumber of ear bearing 1illers 0.740%%
Panicle length 0.221
MNumber spikelet in the
primary ear 0,307 %=
L!B ratio of grain 0,609

#% Significant at 1% level

Heterosis was manifested in plant
height in F1 hybrids. The aver
dominance observed provide evidence
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for interactions of genes both inter
and intra-allelic in nature.  Similar
results have been recorded by Dhulap-
panavar and Mensinkai (1967). Trans-
gressive segregation was exhibited
for plant height. Hetrosis was found
expressed for tillering capacity by the
F1 hybrids.  This conforms the répnrt
of Karunakaran et al. (1964). In F2
generation, the cross showed 43 per
cent of population recording value
exceeding the tillers of the better
parent. It found to be intermediate
for number of ear bearing tillers. Wide
range of panicle length and higher
coefficient of variability encountered
would suggest that the character, length
of panicle, is governed by polygenes as
reported by Ramiah (1930). The curve
exhibited skewness toward the lower
panicle length and transgression was
observed. It is clear from the F2 dis-
tribution for panicle length that in
simple ratio could be attributed for the
segregation obtained. A possible
reason for this situation is the problem
of pollen and spikelet sterility found in
the F1 hybrids. Previous workers like
Riccharia and Misra (1959) have point-
ed out the hybrid sterility must restrict
segregation and recombination in
subsequent generations. Modified
segregation ratios and restricted re-
combinations due to genetic and
zygotic selection in hybrid progenies
has been presented by Oka (1957). In
F1 hybrids and F2 populations, lower
number of spikelets, was recorded.
The extent of variability was high with
co-efficient of variability for number
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spikelet per panicle. Transgression
was noticed for number spikelet per
panicle,

The F1 hybrids showed inter-
mediate expression for length of
grain compared to parents. in F2

population, the cross recorded mid
parental value for this trait. It is
evident that this situation is also
brought about by polygenic system
as observed by Murthy - - and
Govindaswamy (1967). Transgressive
segregation was observed for length
of grain. The segregating progenies
for breadth of grain recorded mean
values exceeding the midparental
value (3.0mm). More number of
sopulation fell in the group between
3.01 and 3.11. Heterosis was recorded
for thickness of grain in F1 hybrids
and transgressive segregation was
observed in F2 population. Bimodal
curve was observed for this trait. The
cross showed intermediate character
in F1 hybrids for L/B ratio of grain.
This finding is in conformity with the
indings of Parnell ot ol (1922)
fransgressive segregation was recorded
wvhich indicate fhe polygenic control
‘or this trait.  This result is in
;onformity with the findings of Ramizgh
1933). In the frequency distribution.
iner grained types than the fine
jarent was obtained. More number
»f poputation fell in the group bet-
veen 2.51 and 2-66. Intermediate
ralue for weight of 100 grain in F1
wbrids was noticed. This supports
he findings of Gorai (1968), - The
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cross expressed transgressive segrega-
tion indicating  polygenic systém
governing this trait, Bimodal distri-
bution of curve was observed. Trans-
gressive  segregation - and l:r‘iqu.ﬁli
distribution of curve observed for
vield of grain per plant, sug'g'ést'f:n'g
polygenic control for yield. 'Heiér__:l;::sis
was found in F1 hybrids for -straw
yield. The maximum number ' . of
population fell in the group Iﬁa;ween
15 and 20. Regarding the length of
bootleaf, the Fi' hybrids expressed
overdominance and in F2 generations.
transgressive segregation was recorded,
suggesting the polygenic control. There
was a broader distribution and multi-
modal curve noticed. For the breadth
of bootleaf, the segregating progenies
recorded lower than the midparental
value (1.17 em) and transgressed both
the parents.

Significant and high correlation
between ear ‘bearing tillers and’ grain
yield was observed. This is an agree-
ment with previous work done by
In respect of
number of spikelet per panicle, 'signifi-
cant positive and high correlation with
yield was recorded. This finding is in
support of previous work done by
Yang (1970). Negative correlation
was recorded by Ramiah (1933) for
this trait. © The size of the grain (L/B
ratio of grain) showed significant,
moderate and positive correlation with
grain vield. ~ This finding does not
agree with the finding of Sane (1962).
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Ihe judicious use of the correlat-
ed characters will help in selection and
combining these traits in plants poss-
essing superior plant types.

The ‘author expresses his thanks to
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fessor and Head, Department of Agri-
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and Research Institute, Madurai for his
valuable guidance and encouragement
during the study. Thanks are also due
to Tamil Nadu Agricultural University,
Coimbatare for according permission to
publish- a part from the M.Sc. (Ag.)
dissertation.

REFERENCES

DHULAPPANAVAR. C.V. and S, W, MEN-
SINKAL, 1967, A study of heterosis in rice,
Mysore. |, Apric, Sci, 10 ; 117.22

FISHER. R. A.. and YATES, 194B. Siatistical
tables for agriculture and medicine and
research workers, Oliver and Etr:rlg.rd+ Edin-
burgh. 56 pp.

GORAJ, D, P, 1958, Inheritance of quantitativa
characters. Technical report of Central
Rice Research Station, p. 48-50.

GHOSE, A. K., B. K. KARIBASAPPA and 5.V. S.
PRAKASA RAO, 1966. A study of influence
of some plant characters on vyield in
japonicoX indica crosses in rice. Sci. ond
cule. 32 : 147-48,

KARUMNAKARAN, K., B. W, X, PONNAIYA
P, CHANDRASEKARAN and V. S. RAMAN

VARIATIONS IN TALL ¥ DWARF F, PROGENIES

1964, Studies in some varisties and Inter
racial hybrids of 0. sativa L, Madras. agric. |.
51 : 533,

MURTHY, P. S.N.. and 'S. GOVINDASAMY.
T967, Inheritance of grain size and its
correlation with the hulling and cooking
qualities Oryza & 12-21,

OKA, H, 1. 1887, Phylogenatie differentiation
of rice, XVII, Sieritity and vigour of lines
derived from hybrids between distant wvariet-
iee of rice in crosses with parental varisties
Jap. |. Breeding 7-11,

PARNELL, F, R.. G, N. RANGASAMY and
C. R. S. AYYANGAR, 1922, The inheritance
of characters in rice Mem. Dept. Agric.
India. Bot. Ser, 1B5-208,

PANSE. V. G. and P.V, SUKHATME. 1957.
Statistical method for & agricultural weorkers.
ICAR publications. New Delhi.

RAMIAH, 1930.  The inheritance of characters
in rice. Mem. Dept. Arric. Ind. Ser. 18 :
211-27.

RAMIAH, 1933, Inheritance of hoight of plant
in rice. Indian |. ogric, Sci, 3 :411-32,

RICCHARIA. R. H. and B. MISRA. 1953, The
Japonice X indica hybridication project in
rice production [, Biol. Sci. {Ind) 2 :35-47.

SANE. P, ¥, 1962,
drilled paddy,

Correlation studies in dry
Indien ). Agren. 6 = 178.80.

YANG, 5. C. 1870, Studies on wvariability on
the principle agronomic chatacters in F2
population of rice progenies accelerated by
reating under glass house condition |,
Taiwon, Agric. Res. 13: 1.5,

365



