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ABSTRACT

A cytoplasmic-genetic male sterile line(MS) in
rapes of which fertility is not restored under any
temperature regimes and have the better quaility of
and oil cake was developed.

A MS line named Mokpo-MS, which is form the
cross between Tower and Isuzu and its stamens is
degenerated completely by interacting with cytoplas-
mic and nuclear genes was selected. This MS line
was found as a complete cytoplasmic-genetic male
sterile having the quality of oil and oil cake were
greatly improved by introducing Zero-erucic and

Zero-glucosinolate gene from Tower.
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A HEol R MHEA RES FE, RE,
Isuzu, Towere] 4 Rz MS 2 &BEIA BHT
fE#E-MS, BAAA HE7 BB Chisaya-MS,
1219 Thompson o] B§# sk Bronowski—MS® o] 3
MS -2 ftastgieh

Table {, Matterials of ‘MS and Varities,

MS and Varities Origan Breeder Bred year
Chisaya—MS  Japan  Toshio Shiga 1973
Bronowski ~MS England Thompson, K, F, 1972
Yudal -MS Korea  Jung—il Lee 1976
Yudal ” " 1969
Yongdang ” Mokpo Branch Sta, 1978
Isuzu Japan — 1956
Tower Canada — —
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Fig, 1. Pedigree of cytoplasmic —genetic male sterile line, - Mokpo—MS.

Note : X mark shows discarded plant,
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Table 2, Cytoplasmic inheritance of male sterility
in F; and F, of the cross between Tower and Isuzu,

Segregation P values for
Cross ——X? .
’ mf ms Total fit to 3:] ratio
Tower x Isuzu—-F, 20 0 20
Tower x Isuzu-F, 357 108 465 0.375 0.995— 0.99
Isuzu x Tower—F, 20 0 20
Isuzu x Tower-F, 235 0 235

o}, a8y Tower & WAoo g HAdAE Mk
Fige A8 S gash webAd o BEHIRR
%Hce Tower e SHpE uzue) AN HHt$
Hel FIBEMTY] BEMFALR XE=E+: MARE
BEETH BEEARR REEolshe Aol wEHSAS.
AW TEED EHEQY Isuzue o9 AN BET
7+ S(Sterile gene) oz #f/E-2 F(Fertile )ojet
£ Zo] BAHAY MHERMKLR FAY KW
BHQ Towere) MRES A BETE A8 B
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Note
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Fig. 9. Zero—erucic+Zero— glucosinolate MS line developed in Mokpo,
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Fig. 3. Flowers of cytoplasmic genetic male 3. Mokpo—MSo| £H L ERAE
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Table 3. Comparison of main agronomic characters in each male sterile plants,

MS Bolting date Flgzvtirmg hﬁf;ﬁi Ear length bila;scth %?;;‘lmcfl b?gﬁ:lh
Shiga—- MS 3.16 4.17 84 23 17 28 45
Bronowski — MS 3.17 4.19 95 19 10 21 31
Yudal —MS 3.21 4.23 96 24 21 23 44
Mokpo— MS 3.19 4.20 96 23 22 26 48
Tower 3.19 4.18 140 34 11 27 28
Isuzu 3.18 4.21 117 43 17 27 39
Yongdang 3.20 4.22 148 38 26 30 56

Table 4, Size of petal, anther pistil in each male sterile plants,
MS Length of  Width of .Length of  Length of Lf:ngth of R'el‘ative po-

petal (mm) petal (um) filament (mm) anther (mm) pistil (mm) sition(0—6)
Shiga- MS 7.8 +0.06 6.9 +0.07 3.1x0.06 1.1 =0.03 8.0 0,09 241 +0.06
Bronowski - MS 8.7+0.12 7.3 £0.09 4.2+0.08 1.2 £0.04 8.0 *012 3.12+£0.08
Yudal - MS 81+0.08 7.4 £0.08 32014 1.2 +0.06 84 014 214 x£005
Mokpo - MS 81015 7.5 =0.06 02+0.02 00 8.1 £0.06 00
Tower 95=*0.16 8.3 x0.04 7.3%0.18 2.0 £0.02 7.0 £0.07 6.00 £0.02
Isuzu 111 +018 113 *£0.06 7.3+0.09 2.0 £0.03 8.2 £003 562 £0.04
Yongdang 124+014 113 *0.08 7.3+0.09 2.0 £0.02 8.2 +016 562 =x0.12
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Table 5. Freqwency distribution in relative position of anther to stigma of the three male sterile
populations from high temperature treatment and natural temperature,

No, of plant in relative position

MS No, of *High temp( 30+ 2°C) No, of Natural temp
observed plants (o 1 2 3 4 5 6 observedplants 0 1 2 3 4 5 6
Shiga — MS 22 00001 318 40 0028102 0 0
Yudal — MS 35 000 2 3 8 22 40 0431 4100
Mokpo— MS 18 1800000 O 13 130 0 00 0O

* From bolting stage to flowering end

Table 6, Comparison of selfing fertilization between high and natural temperatures among cytoplasmic

genetic male sterile lines,

MS No, of No,of observed Percentage of setting silique
observed plants selfing ear High temp( 30 °+30°C) Natural temp (13 -18°C)

Shiga — MS 5 25 82.4 8.3

Yudal - MS 5 2 80.8 7.2

Mokpo—- MS 5 25 0.0 0.0

Mol AEH ET7 $e8Ed Ha) Mokpo -MS:
100 % F,fRfo] mfestehe Aol Rz s

5. Mokpo—MS 2| f5RAERMARK ! $82
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Table 7. Comparison of oil and gas composition between Mokpo—MS, Yudal -MS and Shiga—MS,

MS Fatty acid Composition in oil (%) Glucosinolate content in
Pal., Ste. Ole, Lin, Lnl, Eic. Eru, gas (0 ~+ +++%)
Shiga — MS 2.9 1.3 9.6 13.1 11.9 68 54.4 ¥
Yudal — MS 2.8 0.8 10.4 11.2 9.4 72 58.2 ++++
Mokpo —-MS 2.4 1.2 65.1 26.5 4.8 00 0.0 0.0
Yongdang
( Check var.) 3.6 1.6 68.5 21.2 4.5 0.6 0.0 +4++

*By test — tape method
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SUMMARY

F1 heterosis is extensively being used to get high

yields in rapes. But male sterile lines of rape developed 3,

by Shiga and Thompson are apt to restore the
fertility under high temperature conditions and

quality of oil and oil cake were not improved. 4.

A new cytoplasmic genetic male sterile line,
Mokpo-/MS which does not restore its fertility under
any temperature regimes and contains no erucic acid
and glucosinolate was developed.

The results are summeried as follows,

1. The MS plant selected in F2 generation of cross 5.

between Tower and Isuzu originated from Canada

and Japan, respectively, and zero-eucic acid was

screened by Q.C.T method and zero-gulcognolate 6.

by test-tape method was followed. The MS line
maintained by pollinating with fertile sister line

after fixation

2. To test male sterility, a reciprocal cross between 7.

Tower and Isuzu was made and the ratio of MS

plants in F2 was investigated.

3. The segregation ratio of MS to fertile was 3:1 8.

when Tower was used as female while all Fy

plants were fertile when Tower was used as male,
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which indicated that Mokpo-MS was to be a
cytoplasmic genetic male sterile combined with
cytoplasmic S of Tower and nuclear S gene of
Isuzu.

By the way of pollinating Mokpo-MS with pollen
of fertile sister line, 50 percent of male sterile
plant could be gained repeatedly.

Mokpo-MS was 2-3days ealier in maturity and
produced 3-17 more branches than current leading
MS lines, which developed by Shiga and Thompson,
and Yudal-MS,

The relative position of anthers of this line was
0.0 with 0.2mm of stamens length.

It was thought to be reasonable that the relative
position of anther indicating the degree of sterility
was to be graded with 0 to 6 scale.

The oil quality of Mokpo-MS was improved by
containing 92% of high quality fatty acids, oleic
acid linoleic acid and by eliminating unesiarable
erucic acid and eicosenoic acid completely.

The oil cake quality of Mokpo-MS for feed stuff
was also improved by eliminating the glucosinolate,
a injurious substances to animals.

All the floral characters related to sterility and
ecological traits of Mokpo-MS were fixed com-

pletely.



