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ABSTRACT

Twenty eight CMS lines and their maintainers were evaluated for morphological and floral characters
influencing outcrossing rate. The natural outcrossing rate upto 19.22 per cent wasrecorded in IR 58025A. The
CMS lines IR 62829A, IR 70366A, IR 70369A and IR 68888A also showed appreciable amount of natural
outcrossing. IR 62829A had most of the desirable characters followed by IR 58025A, IR 70369A, IR 70369A
can be used exclusively for hybrid development after studying their combining ability.
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Rice is a strictly self pollinated crop and natural
outcrossing rateisextremely low. Higher yieldsin hybrid
seed production depends on outcrossing rate of CMS
lines and outcrossing rate is influenced by various
morphological and floral characters. Among various
CMSlinesusedin India, the CMSline IR 58025A was
found to be stablewith high outcrossing rate. Therefore,
itwasextensively used al over Indiain hybrid breeding
programme. However, the hybrid devel oped by using
this CM Sline as female had poor cooking quality and
undesirable scent. Hence, the present study was
initiated to identify the new promising CM Slineswith
desirable characters with high outcrossing rate for
possible replacement of existing CM Sline IR 58025A
to develop desirable heterotic F, hybrids.

Twenty eight CM Slinesand their maintainers
were used for this study. The experiment was laid out
inrandomized block design with tworeplications. During
the crop growth, recommended package of practices
were followed. The panicle exsertion was expressed
as the percentage of panicle of plant. The pollen and
spikeletsfertility were evaluated astheratio of fertile
pollens to the total pollens and as the ratio of filled
spikelets to the total spikelets respectively and
expressed in percentage. The length and breadth of
anthers, elongation of filaments, length of stigmaand
style were measured under binocular microscope and
expressed in mm. stigmaanglewas cal culated by taking
horizontal distance (h) between two feathery stigmas
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and vertical distance (v) from the point of attachment
of stigma approximately. The centre of horizontal
distance was measured with the help of trigonometry
() and expressed in degrees. The extent of seed set
on open pollinated paniclewas expressed in percentage.
The statistical analysiswas done using mean val ues of
the observations recorded on five randomly selected
plants from each of the replication. The analysis and
interpretation of the experimental data was done by
using the method of randomized block design following
the method of Panse and Sukhatme (1976).

Analysis of variance showed significant
differencesamong the CM Slinesand their maintainers
for all the characters except for spikelet fertility in
bagged paniclesof Alines(Table 1 and 2). Taller pollen
parent and clear panicle exertion would facilitate better
pollen dispersal resultingin higher seed set (Taillebois
and Guimaracs 1986). Theplant height of A and B lines
ranged form 60.60 to 80.10 cm and 76.20 to 100.00 cm
respectively. Ingenera, A linesflowered later than their
corresponding maintainers but difference between A
and B lines for days to 50% flowering was not more
than five days. Higher number of panicles plant?® and
spikelets panicle? are necessary, asthese areimportant
yield componentsand likely to beimparted to the hybrid
from the parent (Vidyachandra et al., 1997). Mean
number of panicles among A and B lines varied from
12.20to 24.80 and 8.20 to 18.00 respectively. Among
the CMSlinesevaluated 17 out of 28 had more than 20
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o 5 panicles plantt. Similarly for spikelts panciels® also
€5 amost al A linesexcept KCMS7A and PMS 11A had
<8 =2=2=3=2=2== more than 150 spikelets panicle® which is a highly
2 5 desirable character.
S = C©
gg'g L EAEF R8I Hundred per cent pollen and spikelet sterility
SO |a o o m is a highly desirable character, the CM S lines having
>0 sterility of less than 95% are not suitable for hybrid
g Z s rice production. The CM Slines, IR58025A, IR62829A,
= . o o o <« o o IR64608A, IR68888A and IR70369A recorded zero per
Swiﬁlxc»o%oo_og'gﬁm . . .
GEE|d¥S2uds g cent fertility in bagged panicles. Virmani et al. (1980)
c attributed better seed set in Zhenshan 97 due to better
%% 3 o ANQ Qo panicle exertion. Among 28 CM Slines, only CMS7A
8 $8lg @ TIENI SO hgd comple_te p_anlcl_e exsertion. High per_centr_:\ge of
stigmaexertionisanimportant character which directly
@ affect the outcrossing rateA lines. The maximum stigma
o 189983818888 i ) i
A R EEEE: exsertion of more than 19.87% was recorded in
ABSIN VS OSSO SS IR70366A, PMS 10A and IR66707A.
2EE |0 SHPeY8EQ White anthersin CM Slinesand yellow or dark
FBEI2ISEISS IS yellow anthers in maintainers are desirable as we can
distinguish CMS lines and maintainers in seed
g,%’g o N> o~ © o production plot. The anther colour of CMS lines in
FOEIS 533383838 present study wasranged fromwhite (w) tolight yellow
directly related to outcrossing potential in CMSlines.
T > In present study, thelength of stigmaand styleinCMS
?g S R I lines ranged from 1.05 to 1.74 mm and 0.43 to 0.79
AEL|cZ2c5Z2ZZ550 2 mm respectively. Similar trend was also observed by
-~ Seetharamaiah (1994) and Singh and Singh (1998). The
& § o o o stigma angle in A lines ranged from 29.50 to 53.10
IS |BZ 2328w 2 degrees. Higher natural outcrossingishighly desirable
in CMSliens asit resultsin higher seed yield in seed
8 o o production plot. Among 28 CMS lines, IR66707A,
E 22 @ 58; § % 2 % % s o IR62829A, IR70366A and IR58025A had (>15.00%)
g R A T T high percent of outcrossing rateand the seedyieldin A
% 8 lines ranged from 0.06 to 3.31 g plant™. In the present
< % 5 § § § § g § § § § study, nine CM Slineswere sel ected as promising ones
€la8 |9 NdNN A 9NN based on certainimportant characters (Table 3). Among
g nine CMSlinesIR62829A, IR58025A and IR70369A
5 *%'_%,,E« 38R 838888 weremost ideal asthey showed complete male sterility.
T2 BIRNRRNBRRR s IR62829A and IR58025A aredready usedin largescale
g - % seed production. Therefore the new promising CMS
g 2.8 |o o 38838888 > lineIR70369A was identified inthe present study, asit
§ § §§ g ; S ggsyg ;v possd most of the desirable charactersfor enhancement
@ J of outcrossing potential.
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