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SUMMARY

Eighteen CM S lines and their isogonic maintainers were evaluated for agronomical traits viz., days to 50% flowering, plant
height (cm), number of panicles per plant, number of spikelets per panicle, spikelet fertility (%), panicle exertion (%),scent and
floral traitsviz., pollenfertility (%), stigmalength (mm), stylelength (mm), angle between stigmalobes (), anther length (mm),
anther breadth (mm), filament length (mm) and out crossing rate of CM Slines (%) with standard check cmsline IR 58025A.
Generally A linestook more number of daysto 50 per cent flowering than the corresponding B lines. All the CMSlines were
shorter than their corresponding maintainers. Number of panicleswere morein B linethanin A lines. More number of spikelets
per paniclewas observedinKCMS17A, KCMS 16A and KCM S 21A. Maximum out crossing ratewas noticedin KCMS 11A,
KCMS 16A, CRMS 31A and KCMS 12A. Most of the CM Slines showed 100 per cent pollen sterility and lessthan 3.4 per cent
spikelet fertility. All the CMS lines were non-scented in nature. Genotype KCMS 11A and IR 68888A were promising for
panicle exsertion, the CMSlinesIR 70369A, CRMS32A, KCMS17A, KCMS 12A, KCM S22A and KCM S 25A had long stigma.
The style length of RTN 10A and CRM S 32A were high, while KCM S 25A and CRM S 32A exhibited greater angle between
stigmalobes. The maintainer linesKCM S 10B, IR 70369, RTN 10B, IR 68888B excelled in anther length, anther breadth and
filament length. Two CM Slinesviz.,, KCMS 11A, KCMS 16A and CRM S 31A were identified as promising ones asthey showed

high out crossing rate, low pollen fertility and low spikelet fertility and are suitable for hybrids development.
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ice (Oryza sativa L.) is the most important staple

food crop of theworld. In Indiariceisaso the most
important and stable food crop of more than two third of
the population. The slogan ‘Rice is life’ is the most
appropriate for India as this crop plays alivelihood for
millions of rural households. India has the largest area
under rice (44.6m.ha) and it ranks second only to china
in production (90 million tones). However the productivity
of Indiais 2086 kg/ha(Mishra, 2005).

Jones first reported heterosis in rice in 1926, but
Chinese demonstrated the commercial exploitation of
heterosis in early 1970°s and they developed rice hybrids
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that had yield 20% higher production over the highyieding
cultivars(Yuan, 1997). In Indiatoo, hybrid rice breeding
programme gained momentum from 1989 onwards
(Anonymous, 2002). The advantage observed at field level
isintherange of 15-20 per cent over the highest yielding
check varieties of corresponding duration (Paroda, 1998,
ManglaRai, 1998).

In hybrid rice research, CGMS or 3-line system is
the most effective and stable system being used to devel op
rice hybrids. With the introduction of hybrid rice
technology, WA (Wild Abortive) male sterile cytoplasm
has been used every year in more than 93% of the total
areaunder hybrid ricein China. However, in India, the
most of the released hybrids are based on WA-CM Sline
IR 58025A. Hybrid production faces a potential threat
from pests and diseases due to homogeneous narrow
genetic base asit makesthem genetically vulnerable (Xiao
etal., 1998). Since, riceis self pollinated crop, seed yield
in hybrid seed production plotsisvery less (1.5 t/ha) and
it is mainly depends on out crossing and out crossing
depends on morphological and floral traitsof CM Slines.
Hence, the development and identification of new CMS
lines with good morphological and floral charactersis
essential to increase the seed yield and hybrid seed
production. Thus, a research study was undertaken to
evaluate new non-scented CM Slinesand their maintainer
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linesfor floral and morphological traits.

MATERIALS AND METHODS

The study on evaluation of new CM Slinesand their
maintainer linesin rice was conducted during Kharif 2005
at Zonal Agricultural Research Station, V.C. Farm,
Mandya, University of Agricultural Sciences, Bangalore.
Inthe present investigation 17 CM Slinesalong with one
standard check (IR 58025A) were evaluated for different
morphological andfloral traits. The seedsof all CMSlines
(A lines) were sown on 29" July 2005 and seeds of their
corresponding maintainer lineswere sown on 1 August
2005 to make synchronization in flowering. Seedlings of
both the lines were transplanted on 1% September 2005,
with spacing of 15cm x 20cm in plots of 1.5m x 0.6m
size. The observations were recorded on five randomly
selected plants of CMS lines and their maintainers for
different morphological viz., daysto 50% flowering, plant
height (cm), no. of paniclesper plant, spikelets per panicle,
spikelet fertility (%),out crossing rate of CM Slines (%6).
and scent, floral traits viz., panicle exertion (%) pollen
fertility (%), stigmalength (mm), stylelength (mm), angle
between stigma lobes (q), anther length (mm), anther
breadth (mm) and filament length (mm). The analysis of
variance of all the characters studied was carried out as
per Randomized Block Design with two replications
following the method of Panse and Sukathme (1967).

RESULTS AND DISCUSSION

Analysis of variance was carried out for different
morphological traits and floral traits. Highly significant
differences were observed with in A lines and B lines
and also between A and B linesfor all characters studied
traits (Table 1) and it indicatesthe suitability of materials
for the study. The mean performance of 18 CMS lines
andtheir maintainersfor different floral and morphological
traits are presented in the Table 2 and 3.

In general, CMS lines took more number of days
for 50 per cent flowering than the corresponding
maintainers (Table 2). The IR 68888A and KCMS 6A
and their B lines flowered on the same day.
Synchronization of flowering of A lineand its B line on
same the day is most desirable characteristic of CMS
lines. It isenvisaged that sterile cytoplasm hasresultedin
delayed heading and affected the flowering of CM Slines.
The present observations are in conformity with their
findings of Sawanth et al. (2003) and Ingale et al. (2004).

Among 18 CM Slines more number of spikeletsper
panicle were noticed in IR 68888A and KCMS 26A.
Number of spikelets per panicles ranged from 115.60 to
270.40 spikelets per panicleinA linesand 103.5 10 243.50

[Internat. J. Plant Sci., Jan. - June, 2010, 5 (1)]

- *
55~ = * %
= — ]
£ & E S 2 bt
EZE = 2 a
Tt =] i <
= — * —_
LR N, o
b = = iy —
£ 5 E = o ¢ 2
SEE | S g 5
o = - =
= 'y i o
TS = oo = o
= e =] <t l
g §E = & =
< - (=} = =]
=] *
LD E o 2 * W
=D B O = - =
- ) b =
E2.2e ! |
<5327 3 2 >
*
- - * -
)
= 0 E b= = g
» 5 E = = =1
L= = = =
o3 % (¥u]
= Jr] -y E3
=B b o~ =]
5 B E = e} =
P = [= = =
= 0= : = i
v - = : =]
=
* * » %
o B = % * # = =
D=~ ot . s e =
= = S —~ o0 } 5 Lo [ g
M T £ <~ = = = o0
> a .0 - ) ~ ) =
= = = o= = a <
=
v » *
? z "
i v o5 4 * * LYoy u
H S 2 - F Z = ) e e
g 2Eg |8 Z & 2. &
| & - 2w =N e o on
E *
* * *
= = oo * * * *
= g T c
L] W o &l ] co — =t % ik
- e o o0 - e L
= = = = 7 o P& =
)
—1 =111 *
= PR & Z
pN= 222 2| — of =
"’EE'-—-’— (=) S =
5 —
e *
= & X > % ¥ il
E. (= k= i - s ol ]
= =S B S - - = * g
.~ o =] . rynf 2]
D o '
o 2 w ] o f
£
] *
7 = 5 * *
— =) L 2 * bl
2 . o Z o N — s =
= = 3 — — = [ BN
= 5 =T = = — - o8| >
4 o~ = & = o ]
— -
> et
i
_ D = * # * ¥ )
= . o * ® % ol D
H == * 5 = = A ad] =3
=] == o o = = b | B
w = ! - = =
- 7
= : =
=] L = o * % # =
= BEE = a : < =
v EQ b g — o ail=
1 [ = - = 3
=]
—_— W
= = # hut? * d <
- o ] 4 e * o, | =
BN R
= I = o =+ = a9
= -
= =
— * * * o
- Pse
e 5= 2 - = = o ol 8
ey o .0 E o 5 o+ = = o« o™ o=
o 2 o " C v = Sl g
< S A =t < = b Pl
= =
5 an =
= =] * * * * =
= = . E b o= * * * el 5
o w:,‘\b = =] = - (o] vl 5
- == P 5 o i —|,=
‘E" S'f,._ T - r I~ | o=
= = s < = 0 E
2 - .2
7] 7
~
- L r [ =i —%
= = e — Fle
= o @
- =
LL) =] %] E
i s = £
- =i = £ =
- o 2 8 £ ~ g P s =
= 2= = O£ m = =] 4 w 5|5
= 3 0 g 8§ t = L = o g=
= o a9 o = Elx
v = & H o < = < = MW

O®HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE®



89

EVALUATION OF NEW NON-SCENTED CMS LINES & THEIR MAINTAINER LINES OF RICE FOR THEIR AGRONOMICAL & FLORAL TRAITS

Fee 6501 I€C I'E 1591 19°¢ 0l 89 9I't €I’ II'IT €% Tt Ll 19°¢C z rel (%) AD

'l 811 67’0 80°€ §¢°1 vLSI c0°L YT T891 Tl e L6’ 1Yl 9¢'¢ 'y ' 9T (S00=d)'dd

9z’n 60’0 #0°0 F0 [4N1] T o< 81 £ OO0 FTO 90 1I°0 RTO €0 TE0 20 FAS

LEPV] 8BTS 66'6 STBL SF'¥ 6'CEl SP'TE 691 CTLl 9501 L€6 F#I'TT 160T +C€06  LL6L S6 86 UBdN pueln
Juasal 9L'81 60 'L (a7 69'6L Sil SCLrL t8'tF SCvOC 1C0L 66 SL'8 §CL 1< S L'LL 96 0ol STO8S Wl 81
masqy Tl 80°¢ c6'l 98'8L 801 LTI 888l £€T1 €C9¢T S£01 68  €SROT Tol th o8  t6 66 9TSWON Ll
asqy  6L91 ELE t'e 908 PE0 'IST  BEST T8I L9el LI §01 60C 86l SyIII #T01 t0l 96 SCSWODX 91
asqy  LOL] RE9 90 L6ER  TTI Repl  vI'6E SFST €0€1 €68 "L £€C  89°1T  1TTOG 1TI8 TOT 901 TCSWOM ¢l
usqy 9¢'0¢ sl Fl #1718 9L'8 6Lyl 60 ¥t S91 sl 911 Il S6'ec TIT  ToS6  §9'¢8 €6 L6 [ SO +1
Juasyy 6591 [ 9t’L LTLL  BYLL  sPaol oevls Letl 60FL TEClL SL01 STEC Y1l 918 6vSL 066 101 LI SWOX  tl
asqy 1Tl Po°L 9'CC SSLL 0 ¥ORL  TO9r  S6Ll L'T91 €6 S98 €861 TE8L SI'S8 TLPL 66 66 91 SWOX Tl
esqy 6001 16'C ELE 90°CL g0 9701 Lot vekl #8IT BRI €01 91T 60T 668 €OvL 96 66 SISWOX I
masqy 6911 P09 6F 't el SI'E 8F%IT 80°LE LTILT 6F0T  SLTT SIT 91T vTT 1’08 69%L #6001 €1 SWOY 01
usqY £0'cl 909 9l 9T08 L 88'Lrl  8l'LE  T'SLI L8 £9°CT1 SO'IL  9F%C 95°EC  +v9¢8 €Tl 16 €6 Cl SO 6
Juasyy $¥01 10°L 7ee S A el 3 cusl 6851 £9°6 LR I'cd 91T 9176 L'ty LY 66 1 SO R
asqy 10°¢l ple 184 9¢'18 £l €LeRl 9S€IE 6081 9CII 6 v'L STTC SI'IT TP ¥C9L 68 €6 0ISWOXY 'L
Juasqy Cll 98'¢ 1691  SFLY 70 LgoTl  ve'st 180T #8I £l L €IT <6l 9€901 <BT6 w6 <01 [ESWYD 9
wesqy 7oz LT9 w1l 98'0L €S0 €6LLT  §8¢ CEFT 08T SI'01 86 '€ C6'1T 6TS8 IREL 66 z6 9 SINED <
uasqy ¥8'TlI 99°1 (4| 89°t8 0 3°LE S1°01 9L1 ST 901 STO6  SO0CT vl ce'lo oL 66 €01 Tt SWYO ¥
juasqyy c0o6l Yy 18°¢C 898 60°LL  BYIED  TELI SISl LSl <o [ ) ol SISl LS6¥ LTLL  FO6 96 69E0L i €
Hasqy 1L01 Ly 8I'¢ 90't6 66T  SR06 16'8T S0l TOWT SL6 LB 1T ¢S®6l ¢©6L8 GTLLL 88 88 88889 ¥l T
esqy  9¢'Tl SLT 601 £9L T SLTEL SOl L8 YOLC  B01  St'6 S6'tC LTC 6L88 S60L 06 €6 01 NLY 1
Hyyv i v A4 3| v | A4 3| v 3| Y £l v €l v &l v

%) 210 sautf SWO ol
204 (querd,3) Fuissoan (95,)A11159] sajaued aparued juerd (wa) (wo) Suamory 1S
wed/prar A mo 121o1dsg /SulBln) spds / SA[AIUB Yisud] e WSRY UL %0S 01 SAB(]

$.19)2e181Y) [Ed1S0joyd1ow 10} SIUI] J9UIRIUIRL JIAY) PUR SAUI] SIA[D MU Jo ddueuiojad ueapy @ 7 3[qeL

O®HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE®

[Internat. J. Plant Sci., Jan. - June, 2010, 5 (1)]



90 C. GIREESH, RATNAKAR MANJUNATH SHET, N. JAGADEESHA, A.G. BABU anp B. VIDYACHANDRA

Table 3: Mean performance of new CM Slinesand maintainer linesfor floral characters

. . " igm | Andle  Anther  Anther  Fil
Erc') S lines Panicl ?0 /e:;(ertl on Poll er(l ojgrtl lity Is(tenr? %:51 I(zrtnné% b;ttivg;e: |(enr:?§ b(rr?%:?] | (erniré]rt?t
’ lobes (6)
A B A B A A A B B B

1. RTN 10 70.95 88.79 8.3 99.9 0.63 1.02 47.02 1.72 0.33 1.15
2. IR 68888 77.72 117.93 0 97.4 0.97 0.96 37.56 2.17 0.33 1.79
3. IR 70369 77.27 129.57 0 81 1.27 0.92 40.49 2.09 0.39 1.84
4. CRMS 32 73.13 91.33 0 99.31 1.17 0.97 51.19 1.38 0.27 1.45
5. CRMS6 73.82 85.29 0 100 0.82 0.94 41.45 181 0.3 1.25
6. CRMS 31 69.85 116.36 0 99.1 0.64 0.67 38.25 17 0.24 1.28
7. KCMS 10 76.24 91.2 4.5 75 0.96 0.74 4441 2.07 0.4 2.01
8. KCMS 11 83.32 114.6 0 99.6 0.87 0.83 33.32 1.99 0.33 1.99
9. KCMS 12 74.23 85.64 1.29 99.73 1.06 0.87 44.61 1.77 0.34 1.26
10. KCMS13 74.69 80.1 0 99.72 0.88 0.93 32.51 181 0.36 1.79
11. KCMS15 74.03 89.9 0 100 0.84 0.88 40.57 1.63 0.34 1.25
12. KCMS16 74.72 85.15 0 98 0.68 0.87 43.55 1.66 0.26 0.88
13. KCMS17 75.39 114.26 0.5 99.95 1.54 0.87 38.02 2.1 0.31 1.61
14. KCMS21 73.65 115.92 0.91 98.74 1.06 0.82 42.68 1.85 0.29 1.51
15. KCMS22 71.21 92.21 0 98.49 1 0.89 3441 1.81 0.24 1.39
16. KCMS25 73.44 111.45 0 99.85 1.04 0.8 50.34 1.84 0.31 151
17. KCMS26 76.44 93 0 100 0.84 0.9 33.95 2.17 0.33 1.2
18. IR 58025 7.7 87.5 0 98.3 1.09 0.89 41.55 1.63 0.31 1.89

GM 74.87 99.45 0.861 96.89 0.9656 0.8764 40.88 1.84 0.317 1.503

SE. + 0.326 0.28 0.144 0.28 0.0171 0.007 0.5252 0.027 0.005 0.027

C.D. (P=0.05) 4.130 3.557 0.182 3.62 0.2174 0.0973 6.44 0.3445 0.069 0.345

CV (%) 2.614 1.695 14.67 1.77 10.67 5.264 7.465 8.852 10.385 10.88

spikelets per panicle in B lines. The results are in
agreement with the findings of Rudresh (2003), Ingale et
al. (2004) and Gopinath and Raghava Reddy (2005).

Number of grains per paniclesranged from 10.15to
51.69 grains per paniclein A lines and 177.93 to 90.55
grains per paniclein B lines. Among A lines RTN 10A
(270.4) recorded maximum number of spikelets per
paniclefollowed by IR 68888A (240.2) and KCM S 26A
(236.25) (Ingae et al., 2004 and Gopinath and Raghava
Reddy, 2005).

Zero spikelet fertility of CMS lines and maximum
spikelet fertility of B lines are ideal characters of good
CMSlines. Most of A lines had spikelet fertility of less
than three per cent and B lines had more than 70 per
cent. AmongA lines CRM S 32A recorded | owest spikel et
fertility (0.00%) followed by KCMS 11A (0.13%)and
CRMS31A (0.2%). Similar observation wasa so reported
by Sawanth et al. (2003)

High natural out crossingishighly desirableinCMS
linesasit resultsin higher seed yield in seed production
plot, so, it would result in reduced cost of hybrid seed

[Internat. J. Plant Sci., Jan. - June, 2010, 5 (1)]

productionin seed productionplot. KCMS11AandKCMS
16 A exhibited out crossing rate more than standard check
IR58025 A (22.28 per cent). Besides, CRMS 31 A,
KCMS11A, KCMS12A and KCMS 16 A noticed more
than 15.00 per cent of out crossing rate and were found
promising for this character. Similar results were also
reported by Rudresh (2003) and Gopinath and Raghava
Reddy (2005).

Theseedyieldin CM Slineson natural out crossing
isanindication of thefinal seed yield obtained in the seed
production plot. Therefore, CMS lineswith better yield
aredesirable. Amongthe CM Slinesstudied, KCMS16A,
KCMS17A and KCM S 21A yielded seed yield morethan
check IR 58025 A (7.09g). However, The CMSlines,
IR 68888A, CRMS6A, CRMS31A, KCMS10A,KCMS
11A,KCMS12A, KCMS13A, KCMS15A, KCMS16A
KCMS17A and KCM S 21A recorded seed yield of more
than 4g per plant. The maximum seed yield in B lines
recorded by KCMS 21B (20.369) followed by CRMS
6B (20.32g) and IR 70369B (19.05g). Therefore, these
lineswere found promising for thistrait.
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The hybrids, which are developed by using IR
58025A, are dlightly scented, mainly because of dlight
scented nature of IR 58025A CMSlines. Therefore, itis
necessary to develop other new non-scented CM S lines
inrice. Inthe present study all the CMSlineswere non-
scented in nature.

Generaly, panicle exsertion was more in B lines
compared to A linesindicating that the influence of sterile
cytoplasm on panicle exsertion. Among A lines, KCMS
11A exhibited high per cent of panicle exsertion of 83.32
per cent, followed by IR 68888A (77.72 per cent) and IR
58025A (77.70 per cent). Among B linesonly IR 68888B,
IR 70369B, CRMS 31 B, KCMS 11B, KCMS 21B,
KCMS 17B and KCM S 25B expressed more than 100
per cent of panicleexpression, while IR 70369 expressed
maximum of 129.57 per cent panicle exsertion. The
findings of present study with respect to panicle exsertion
are in agreement with the reports published by Ingale et
al. (2004) and Gopinath and Raghava Reddy (2005).

The CM Slineswith more than 3.41 per cent pollen
fertility are not desirable for use in hybrid production.
However, all CM S lines except two lines (RTN 10A and
KCMS10A) showed lessthan 3.4 per cent pollenfertility
(Hemareddy, 1996; Sawanth et al., 2003 and Rudresh,
2003). Among B lines, the pollen fertility ranges from
80.10 per cent to 100 per cent. Therefore, B lines with
maximum pollen fertility are ideal, in the present study
CRMS6B, KCMS 15B and KCM S 26B showed 100 per
cent pollenfertility.

Large stigmawith feathery isdesirabl e character of
CMSilines, sincethelarge stigmacan receive morepollen
efficiently resulting in better seed set on natural out
crossing in seed production plots. The stigma length of
more than 0.8 mm is desirable. 8 Out of 18 genotypes
showed morethan 0.8mm stigmalength. Three genotypes
viz., IR 70369A, CRM S 32A and KCM S 17A had stigma
length more than standard check IR 58025A (1.09mm).
The genotypes IR 70369A, CRMS 32A, KCMS 17A,
KCMS 2A, KCMS 22A and KCMS 25A had longer
stigma length (>1,0mm) and were found promising for
this character. The present result is in agreement with
the findings of Uday Shetty (1999) Rudresh (2003),
Gopinath and Raghava Reddy (2005).

Larger style length is desirable in CM S lines as it
helps in better stigma exsertion and thus improves the
chance of receiving more pollen grains for fertilization,
which in tern improves the seed set and seed yield
(Vidyachandra et al., 1997). In the present investigation
stylelength varied from 0.67mmto 1.02mm. Stylelength
of morethan 5.0mmisdesirable. Inthe present study all
the CM Slineshad stylelength of morethan 5.0mm, 8 out

[Internat. J. Plant Sci., Jan. - June, 2010, 5 (1)]

of 18 genotypes had longer style length than check IR
58025A (0.89mm). These CMS lines were found
promisingfor thischaracter. Smilar variationin stylelength
was reported by various workers Uday Shetty (1999),
Rudresh (2003), Gopinath and Raghava Reddy (2005).

Higher angle between stigmalobes helpstoincrease
theareaof stigmathat receives more pollen grains, which
inturnincreasesthe chance of getting more pollen grains
for fertilization and thus, improves seed set in seed
production plots (Vidyachandraet al., 1997).

In the present study angle between stigma lobes
ranged from 32.5°t0 50.34°. All CM Slines showed more
than 24° angle between stigmalobesand 7 out of 18 CM S
lines showed more than standard check IR58025A
(41.55). The KCMS 25A had maximum stigma angl e of
50.34° followed RTN 10A (47.02°) and KCMS 12A
(44.61°). Similar result has been reported by Rudresh
(2003), Gopinath and Raghava Reddy (2005).

Higher anther length and breadth in maintainer and
restorer linesare desired asthesewould result inincrease
the size of the anthers and thus the quantity of pollen
produced is more, thus ensuring effective pollination of
CMS lines (Vidyachandra et al., 1997). The length of
anther varied from 2.17mm to 1.38mm. The maximum
anther length of 2.17 mmwas noticed in IR 68888B and
KCMS25B followed by IR 70369B (2.09mm). Theanther
breadth ranged from 0.40mm to 0.24mm. The anther
breadth was maximumin KCM S 10B (0.40mm) followed
y IR 70369B (0.39mm) and KCM S 13B (0.36mm),

Longer filament hel psin better anther exsertion and
thus helps in better dispersal of pollen in CMS lines
(Vidyachandra et al., 1997). Thefilament length ranged
from 1.15mm to 2.01 mm, The B lines KCM S 10B and
KCMS 11B have expressed longer filament length and
were found to be promising for this character. Similar
result in filament length was reported by Virmani et al.
(1981) and Gopinath and Raghava Reddy (2005).

Seed yield in hybrid seed production plots depends
on floral traits of CMS lines and pollen parents and all
other agronomic and seed production packages to
facilitate higher out crossing. Thedesirabletraitsof CMS
lines are complete and stable mal e sterility, good panicle
exsertion and high number of spikeletsper panicles, wider
angle and longer duration of glumes opening, large and
feathery stigmawith higher percentage of exserted stigma,
erect plant type with short and narrow flag leaf, strong
and synchronized flowering ability, high receptivity of
stigma, early initiation of flowering and concentrated
blooming and good combining ability for yield and yield
contributing traits (Ramesha et al., 2003).

The most important criteriato be considered while
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selecting promising CM Slinesarepollen sterility, spikelets
fertility and out crossing rate of CMS lines. Generally,
CMSlineswithlessthan 3.4 per cent pollen fertility, zero
per cent spikelet fertility and more than 15 per cent out
crossing rate aremost ideal charactersof good CM Slines.
Based on the performance of 17 CM Slines by comparing

with standard check IR 58025A, two CMS lines viz,
KCMS16A and CRM S 31A wereidentified aspromising
ones as they showed high out crossing rate, low pollen
fertility and low spikelet fertility. Therefore, these are
suitablefor hybrids devel opment.
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