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ABSTRACT

Effective fertility restorer line is one of the essential components of hybrid seed production in rapeseed.
The aim of this study was to evaluate the fertility restoring ability in a number of genotypes of rapeseed via
test cross. Plant material carrying the fertility restorer gene (Rf) consisted of four lines (two Polima and
two Ogura), seven rapeseed hybrids, 14 candidate promising fertile lines and 40 fertile plants selected from
F» populations of two rapeseed hybrids. Cytoplasmic male sterile (CMS) plant material consisted of three
lines (two Polima and one Ogura) and sterile plants observed in F, generation of a hybrid with Polima
system. Crosses between fertile and male sterile genotypes were made. The progenies were planted in the
field and number of fertile and sterile plants, pod density, shape andlength and number of seeds per pod
were evaluated. Number of fertile to infertile plants ratio confirmed monogenic inheritance of fertility
restoration and a strong relation between the male sterility system and Rf gene in parent. Genotypes carrying
Rf gene had larger anthers, longer filament and bigger petals than sterile plants flowers. Based on
homozygosity of fertility gene and the traits studied, promising genotypes of R'l.1, R'4.2 and R"2.1 were
selected as effective restorer lines in Polima system.
Keywords: Canola, hybrid, line, male sterility, Restorer.
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Figure 1. Rating scale of pod shape.
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Table 1. Ratio of fertile to male sterile plants in progenies of male sterile lines xfertile lines and hybrids.

Femal A401 A308 A50
emale

No. of plants F-S ratio 2 No. of plants F-S ratio 2 No. of plants F-S ratio 2
male MF  MS MF  MS MF  MS
R250 35 0 1:0 0.00™ 55 0 1:0 0.00" 0 57 1:0 57.00"
R45 47 0 1:0 0.00™ 36 0 1:0 0.00" 0 47 1:0 47.00"
R625 0 46 1:0 46.00" 0 44 1:0 44.00" 61 0 1:0 0.00™
R624 0 39 1:0 39.00™ 0 42 1:0 42.00" 59 0 1:0 0.00™
F1/401 20 12 1:1 1.00™ 29 24 1:1 0.24" 0 53 1:1 26.50"
F1/308 23 15 1:1 0.84™ 33 20 1:1 1.59m 0 47 1:1 23.50"
F1/420 19 17 1:1 0.06™ 19 30 1:1 1.23m 0 50 1:1 25.00"
F1/4815 0 37 1:1 18.50" 0 41 1:1 20507 28 22 1:1 0.36™
F1/50 0 35 1:1 17.50™ 0 39 1:1 19.50" 29 20 1:1 0.83"™
F1/76 0 42 1:1 21.00" 0 47 1:1 2350 32 26 1:1 031™
F1/60 0 45 1:1 22,507 34 22 1:1 1.29™ 27 35 1:1 0.52"
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Table 2. Percentage of fertile and sterile plants in the progenies of sterile genotypes x fertile F2 plants.

CMS A125 A80 A485 A"401
B Sffigf MF%  MS% MF%  MS% MF%  MS% MF%  MS%
R” 1/401 100 0 100 0 0 100
R” 2/401 100 0 100 0 0 100 100 0
R” 3/401 56 44 48 52 0 100 50 50
R” 4/401 54 46 60 40 0 100 55 45
R” 5/401 55 45 53 48 0 100 55 45
R” 6/401 47 53 54 46 0 100 49 51
R” 7/401 56 44 56 44 0 100 53 47
R” 8/401 53 47 47 53 0 100 49 51
R” 9/401 53 47 47 53 0 100 49 51
401 R 56 44 50 50 0 100 47 53
R 100 0 100 0 0 100 100 0
R 53 47 47 53 0 100 55 45
R 100 0 100 0 0 100 100 0
R 53 47 53 47 0 100 55 45
R 54 46 53 47 0 100 47 53
R 50 50 54 46 0 100 52 48
L 100 0 100 0 100 100
R 100 0 100 0 100 100
R 100 0 100 0 100 100
R 100 48 52 0 100 100
R” 1/50 0 100 0 100 55 45 0 100
R” 2/50 0 100 0 100 50 50 0 100
R” 3/50 0 100 0 100 52 48 0 100
R” 4/50 0 100 0 100 39 61 0 100
R” 5/50 0 100 0 100 51 49 0 100
R” 6/50 0 100 0 100 49 51 0 100
R” 7/50 0 100 0 100 47 53 0 100
R” 8/50 0 100 0 100 48 52 0 100
R” 9/50 0 100 0 100 50 50 0 100
“ R” 10/50 5 95 0 100 100 0 8 92
R” 11/50 0 100 0 100 56 44 0 100
R” 12/50 6 94 38 63 54 46 20 80
R” 13/50 0 100 0 100 53 47 0 100
R” 14/50 0 100 0 100 55 45 0 100
R” 15/50 0 100 0 100 52 48 0 100
R” 16/50 0 100 0 100 48 52 0 100
R” 17/50 0 100 0 100 53 47 0 100
R” 18/50 0 100 0 100 46 54 0 100
R” 19/50 0 100 0 100 50 50 0 100
R” 20/50 0 100 0 100 51 49 0 100

qobs 53 doys MS (gL 5 ds o :MF
MEF%-= percentage of fertile plant, MS%= percentage of sterile plant
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Table 3. Fertility in selfings of promising lines and fertile F2 plants.

Selfings of S, of Hvola
Promising Fertility : 40 ly Fertility S> of Hyola 50 Fertility

lines
R"1/1 F R” 1/401 F R” 1/50 FS
R 2/1 F R” 2/401 F R” 2/50 FS
R 4/2 F R” 3/401 FS R” 3/50 FS
R 6/1 FS R” 4/401 FS R” 4/50 FS
R"7/1 F R” 5/401 FS R” 5/50 S
R’ 8/1 S R” 6/401 F R” 6/50 FS
R 9/1 FS R” 7/401 F R” 7/50 FS
R’ 10/1 F R” 8/401 FS R” 8/50 FS
R"11/2 F R” 9/401 F R” 9/50 F
R"12/1 FS R” 10/401 FS R” 10/50 F
R’ 14/1 F R” 11/401 F R” 11/50 FS
R’ 15/1 F R” 12/401 FS R” 12/50 FS
R 16/1 F R” 13/401 F R” 13/50 FS
R 17/1 F R” 14/401 FS R” 14/50 FS

-—- -—- R” 15/401 FS R” 15/50 FS

- -—- R” 16/401 S R” 16/50 FS

- - R” 17/401 F R” 17/50 FS

- - R” 18/401 F R” 18/50 FS

- - R” 19/401 F R” 19/50 FS

-—- -—- R” 20/401 F R” 20/50 F

'I"'.?ic5)3)l'.’ g.,uS).a :FS ‘p...a.:)l.nlss L)j)lg)hlf:}:

F=completely fertile, S=completely sterile, FS= mixture of fertile and sterile.
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Table 4. Percentage of fertile and sterile plants in the progenies of promising linesx sterile parents.

CMS A125 A80 A485 A"401
Single plant fertile MF% MS% MF% MS% MF% MS% MF% MS%

R 1/1 100 0 100 0 0 100 100 0
R 2/1 100 0 100 0 0 100 100 0
R 4/2 100 0 100 0 0 100 100 0
R 6/1 56 44 57 43 0 100 53 47
R"7/1 100 0 100 0 0 100 100 0
R’ 8/1 0 100 0 100 0 100 0 100
R’ 9/1 54 46 58 42 0 100 55 45
R’ 10/1 52 48 53 47 0 100 57 43
R’ 11/2 56 44 49 51 0 100 78 22
R"12/1 53 47 53 47 0 100 56 a4
R 14/1 53 47 52 48 0 100 69 31
R"15/1 100 0 100 0 0 100 100 0
R"16/1 100 0 100 0 0 100 100 0
R"17/1 100 0 100 0 0 100 100 0

e LS 0o )0 MS% «y9,b alS oo s :MF%
MEF%-= percentage of fertile plant, MS%= percentage of sterile plant
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Figure 2. Flower organs in fully fertile (right), completely sterile (middle) and partially fertile plants
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Table 5. Mean square of different traits in the progenies of fertilexsterile genotypes with Polima system.

geen?cl)i;pes SOV Dfiire Zi)srri)f Pod density Pod length(cm) Seeds/pod
Female 2 13.722m 1.837™ 138.409"
Pure lines and Male 5 1.656™ 1.824™ 110.603™
Fis Error 10 4.622 0.718 40.663
CV% - 24.06 13.47 23.25
Female 2 68.857" 4.567" 384.548™
Promising lines Male 13 2.038™ 0.627" 31.275™
Error 26 2.242 0.358 21.446
CV% - 13.28 8.88 15.48
Female 2 68.717" 18.238" 828.667"
F2 Plants Male 19 5.956™ 2.078" 76.337"
Error 38 1.699 0.989 28.784
CV% - 15.87 16.96 25.90
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* ** and ns: significant at 5% and 1% of probability levels, respectively and non significant.
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Table 6. Comparison of the trait means in the progenies of fertile genotypes in polima system

Fertile genotypes genotype Pod density) Pod length(cm) Seeds/ pod
R250 5.00* 7.08° 22.79°
R45 5.00° 6.47% 19.09 ®
Pure lines and F,s F1/401 4.67% 6.51° 20.31°
F1/308 5.00° 6.57* 18.13 %
F1/420 3.50° 6.30® 11.23 %
F1/60 3.50° 4.79° 6.84°
R’ 1/1 8.00* 7.57* 20.77 *
R’ 2/1 7.00 6.96 ¢ 2431°
R’ 4/2 7.33%® 6.75 ¢ 2226
R’ 6/1 6.33% 6.63 18.88
R’ 7/1 7.67% 6.63 13.24°
R’ 8/1 5.67% 6.12¢ 13.93°
promising R’9/1 5.00° 6.38% 15.10°
genotypes R’ 10/1 6.67 7.15 ¢ 14.66 °
R’ 1172 6.00 7.04 ¢ 18.87
R’ 12/1 6.67* 7.32%® 18.67
R’ 14/1 5.67% 6.25"% 15.97 %
R’ 15/1 6.00 6.36 ¢ 19.64
R’ 16/1 6.67* 6.13¢ 18.50
R’ 17/1 6.33% 7.01 ¢ 16.52 %
R” 1/401 5.00 6.42 ¢ 10.97 bede
R” 2/401 7.00° 6.96 21.63*
R 7 3/401 6.67* 6.73 20.78 e
R” 4/401 5.67% 6.59 21.37%
R” 5/401 3.33 b 3.99¢ 7.67 %
R” 6/401 6.67% 5.91 ¢ 13.80 #bcde
R” 7/401 5.00 ¢ 6.01 ¢ 14.34 bede
R” 8/401 5.00 ¢ 5.89 abed 10.30 <
R” 9/401 2334 5.2] #bed 7.19 %
Genotypes from Fs R” 10/401 2,67 5.00 b 10.67 <
R” 11/401 4.67 6.27 ¢ 17.33 @
R” 12/401 3.67 b 5.25 abed 13.5] abede
R” 13/401 533 6.38 ¢ 18.97 ®¢
R” 14/401 4.00 < 6.23 11.8] abede
R” 15/401 3.67 b 5.03 bed 6.42°
R” 16/401 2334 4.69 6.69 ©
R” 17/401 533 6.63 15.49 abede
R” 18/401 5.67% 6.06 ** 11.06 cde
R” 19/401 5.67% 7.01° 20.27 ®¢
R” 20/401 3.67 > 5.01 b 11.43 dbede
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Table 7. Comparison of trait means in the progenies of fertile genotypes in Ogura system.

Fertile genotypes genotype Pod density Pod length(cm) Seeds/pod
R625 8.00° 6.69° 12.53¢
R624 6.00° 6.35° 15.97%
Pure lines and Fis F1/4815 6.00 7.66 21.38
F1/50 7.00 7.19° 21.12°
F1/76 5.00° 7.16° 21.03°
F1/60 6.00° 7.08 ° 21.13°
R” 1/50 4.00° 6.54 16.45
R” 2/50 6.00 6.85® 15.58 abed
R” 3/50 6.00 ¢ 6.98 15.87 ¢
R” 4/50 6.00 2¢ 7.24® 22.92*
R” 5/50 7.00 7.10 20.40 ®
R” 6/50 8.00° 6.89 20.87
R” 7/50 7.00 7.19 21.08
R” 8/50 8.00° 7.36® 22.35%®
R” 9/50 8.00° 6.91® 18.50
Genotypes from F, R” 10/50 7.00 @ 6.29 11.27 bd
R” 11/50 8.00° 7.00 19.97
R” 12/50 8.00° 6.91 % 19.90 ®
R” 13/50 8.00° 7.46 19.50
R” 14/50 6.00 7.86° 14.45 abed
R” 15/50 8.00° 6.10 % 20.37 %
R” 16/50 7.00 ® 6.41 % 16.20
R” 17/50 5.00% 6.79 ® 17.52 2
R” 18/50 4.00° 549° 5.65¢
R” 19/50 5.00 ™ 6.83 13.47 abed
R” 20/50 4.00° 6.13 % 8.00
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