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Table 1. Procedurces of segregation and selection of generations from a rapeseed crossing

Procedure Test period Generation Remark

1.Crossing & Fy spring and autumn 1975  Crossing F;  Hsinchu No. 2 X Tower, mult-
iplication in National Taiwan
University’s phytotron.

2.Erucic acid test 1975/1976 F, Segregation and erucic acid test
S‘SS:li';ig::"“ and 1975/1976 ~ 1977/1978  Fy-F Pedigree method

4'£'i:iimi"a'y yield 1 678/1979 ~1979/1980  Fy-Fg Yield trial

S'Q?Lanced yield 1980/1981 ~ 1981/1982  Fo-Fyq Yield trial R.C.B.D.

6.Regional yield trial ~ 1980/1981 ~ 1982/1983  Fo-Fy Yield trial R.C.B.D.
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Table 2. Comparison of yield, oil contient and fat acid component among preliminary yield trial of 15 low
erucic acid content lines and checek variety.

Yield il Composition of fatty acids (%)
Line content  paimitic Palmitoleic Stearic Oleic Linoleic Einolenic + Eicosa- Erucic
Eicosenoic dienoic
(g/plant) (%) 16:0 16:1 18:0  18:1 18:2 18:3+20:1 20:2 22:1
1 445.00 33.85 4.2 0.8 1.8 81.7 6.9 4.2 9.4 0
2 439.38 34.27 3.8 0.4 2.2 821 5.4 4.8 1.2 0
3 390.63 32.04 4.9 0.9 2.1 71.6 7.0 5.6 1.9 0
4 455.62 33.50 6.2 0.9 1.7 79.0 6.6 4.4 1.2 0
5 494.38 32.23 52 0.3 1.0 77.0 12.4 3.2 1.0 0
6 536.25 30.27 4.7 0.4 1.2 72.9 14.4 4.9 1.3 0
7 566.88 31.18 4.6 0.8 1.6 83.5 5.1 3.4 0.9 0
8 525.00 31.50 36 0.9 8.3 78.7 4.5 3.1 1.0 0
9 488.75 31.99 52 0.8 2.0 80.9 6.0 52 0 0
10 528.13 33.06 4.6 0.8 0.8 83.3 59 33 14 0
11 496.50 32.58 5.6 0.9 1.4 80.2 4.2 7.2 0 0
12 499.38 31.47 52 1.1 2.9 80.3 7.4 3.0 0 0
13 464.38 33.44 4.1 0.5 1.3 79.8 9.6 36 1.2 0
14 443.75 32.18 38 0.4 2.2 82.1 6.9 4.6 0 0
15 511.88 32.75 4.4 1.4 2.1 79.0 7.2 4.9 1.0 0
ck* 427.50 32.28 0.7 0.8 0.8 17.1 5.5 3.8 6.5 55.5
*ck: Hsinchu No.2
K3 WMRE RGBSR AR
Table 3. Preliminary yield trial of new bred lines
Yield Index Growth Plant
. . . Branch
Year Line duration height ber
(kg/ha) (%) (day)  (em) ™7
1978/1979 winter H67-1 1,325 98.15 119 74.2 4.8
crop H67-4 1,375 101.85 125 86.6 5.5
Hsinchu No.2 (ck) 1,350 100 126 79.5 5.3
1979/1980 winter Hé67-1 1,344 101.13 121 72.5 4.5
crop H67-4 1,362 102.48 124 74.1 5.1
Hsinchu No.2 (ck) 1,309 100 125 75.4 53
Average Hé67-1 1,335 102.69 120.0 73.4 4.7
H67-4 1,369 105.31 124.5 80.4 53
Hsinchu No.2 (ck) 1,300 100 125.5 77.5 5.3
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Table 4. Advanced yield trial of new bred lines

Yield Index Growth Plant

Year Line duration height Branch
(kg/ha) (%) (day)  (em) ™
1980/1981 winter crop  H67-1 1,590 113.73 117 921 33
H67-4 1,555 111.23 121 95.0 2.5
Hsinchu No.2 (ck) 1,398 100 124 98.5 3.4
1979/1980 winter crop  H67-1 2,275 110.80 126 72.1 34
H67-4 2,193 106.82 130 77.6 2.9
Hsinchu No.2 (¢ck) 2,053 100 132 83.1 31
Average H67-1 1,933 111.99 121.5 82.1 3.4
H67-4 1,874 108.57 125.5 86.3 2.7
Hsinchu No.2 (ck) 1,726 100 128.0 90.8 33
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Table 5. Analysis of fat acid component of new bred lines

Composition of fatty acids

Line C14:0 Cl4:1 Cl6:0 Clé6:1 Cl18:0 C18:1 Cl18:2 C183 C20:0 C20:2 C20:3 C22:1 ?
Hé67-1 0.1 Tr. 3.6 0.3 1.2 724 7.8 1.3 8.2 5.1 Tr. Tr.
Hé67-2 Tr. Tr. 4.8 0.2 1.1 524 232 09 110 43 1.2 1.1
H67-3 0.3 Tr. 4.1 0.3 1.8 67.2 9.5 1.3 8.9 4.9 0.7 0.8
Hé67-4 0.3 Tr. 43 0.4 2.1 635 7.6 1.7 7.4 9.8 1.0 1.7
Hé67-5 0.4 Tr. 4.5 0.3 1.6 540 16.1 1.4 9.3 8.8 1.6 1.9

HsinchuNo.2 0.5 Tr. 30 02 1.1 193 6.0 74 70 29 08 502 16

AERMRHABRBFT RSB TERRAOTZER
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Table 6. Regoinal yield trial of new bred lines (1980/1981)

Location Line Yield Index Growth duration Plant height
(kg/ha) (%) (day) (cm)
Hukow Hsinchu yu 1 1,263 101.04 122 83.8
Hsinchu yu 4 1,239 99.12 126 93.0
Hsinchu No.2(ck) 1,251 100 126 99.1
Kungkwan  Hsinchuyul 1,910 100.47 115 89.4
Hsinchu yu 4 1,973 103.78 119 98.2
Hsinchu No.2(ck) 1,901 100 119 96.6
Tunghsiao Hsinchuyu1 1,986 102.63 110 88.9
Hsinchu yu 4 2,054 105.58 116 103.9
Hsinchu No.2(ck) 1,948 100 116 102.0
Wanli Hsinchuyu 1 1,396 97.44 110 84.0
Hsinchu yu 4 1,349 94.16 115 108.6
Hsinchu No.2(ck) 1,435 100 117 99.0
Chuton Hsinchu yu 1 1,866 147.39 113 93.8
Hsinchu yu 4 1,353 106.69 116 94.4
Taichung No.2(ck) 1,266 100 117 119.3
Houli Hsinchu yu 1 1,816 106.82 121 104.8
Hsinchu yu 4 2,160 127.06 126 107.5
Taichung No.2(ck) 1,700 100 128 104.6
Average Hsinchuyu 1 1,706 109.30 115 90.8
Hsinchu yu 4 1,688 106.06 120 100.9

Check 1,584 100.00 120 103.4
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Table 7. Regional yield trial of new bred lines (1981/1982)

Location Line Yield Index Growth duration Plant height

(kg/ha) (%) (day) (cm)

Shulin Hsinchu yu 1 1,215 112.5 115 92.1
Hsinchu yu 4 1,008 93.33 123 104.3

Hsinchu No.2(ck) 1,080 100 122 87.1

Kwangyin  Hsinchuyul 1,135 105.00 119 88.0
Hsinchu yu 4 1,230 113.78 126 90.5

Hsinchu No.2(ck) 1,081 100 126 93.0

Hukow Hsinchu yu 1 1,194 97.07 119 88.5
Hsinchu yu 4 1,258 102.28 125 99.3

Hsinchu No.2(ck) 1,230 100 124 97.5

Houlung  Hsinchuyu1 1,517 107.06 122 92.0
Hsinchu yu 4 1,200 85.69 128 97.5

Hsinchu No.2(ck) 1,417 100 129 96.6

Wanli Hsinchu yu 1 1,943 107.17 120 85.1
Hsinchu yu 4 1,867 103.00 127 93.7

Hsinchu No.2(ck) 1,813 100 126 95.3

Houli Hsinchu yu 1 1,605 124.23 124 100.4
Hsinchu yu 4 1,234 95.51 126 92.6

Hsinchu No.2(ck) 1,292 100 126 109.4

Chuton Hsinchu yu 1 1,304 118.87 125 93.8
Hsinchu yu 4 1,179 107.47 125 90.3

Hsinchu No.2(ck) 1,097 100 130 102.1

Botge Hsinchuyu 1 3,683 101.15 113 101.2
Hsinchu yu 4 3,900 107.11 125 108.2

Hsinchu No.2(ck) 3,641 100 124 105.0

Average Hsinchuyul 1,670 105.63 119.6 92.6
Hsinchu yu 4 1,610 101.83 124.6 97.1

Hsinchu No.2(ck) 1,581 100 125.9 98.3
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Table 8. Regional yield trial of new bred lines (1982/1983)

Location Line Yield Index Growth duration Plant height
(kg/ha) (%) (day) (cm)
Shihu Hsinchuyu 1 1,500 96.15 121 83.5
Hsinchu yu 4 1,840 117.95 124 84.3
Hsinchu No.2(ck) 1,560 100 124 91.5
Wanli Hsinchuyu 1 2,100 100.5 121 106.9
Hsinchu yu 4 2,070 100.04 123 105.1
Hsinchu No.2(ck) 2,000 100 123 101.4
Houli Hsinchu yu 1 900 113.90 123 100.0
Hsinchu yu 4 740 93.70 123 92.7
Hsinchu No.2(¢ck) 790 100 128 109.4
Chuton Hsinchuyu 1 625 106.80 122 93.8
Hsinchu yu 4 590 100.90 122 90.3
Hsinchu No.2(ck) 585 100 125 102.1
Botge Hsinchuyu 1 2,943 100.34 100 100.6
Hsinchu yu 4 2,608 88.92 112 107.1
Hsinchu No.2(ck) 2,933 100 112 84.6
Average Hsinchuyu 1 1,670 105.63 119.6 92.6
Hsinchu yu 4 1,570 99.75 123.8 95.9
Hsinchu No.2(ck) 1,574 100 125.4 97.8
#9. RB169/70 ~71/72 FHA=EH B RIS
Table 9. Average of three years yield in the regional yield trial (1980/1981 - 1982/1983)
Year Line Yield Index Growth duration Plant height
(kg/ha) (%) (day) (cm)
1980/1981 Hsinchuyu 1 1,706 109.30 115.0 90.8
Average Hsinchu yu 4 1,688 106.06 120.0 100.9
Check 1,584 100 120.0 103.4
1980/1982 Hsinchuyu 1 1,670 105.63 119.6 92.6
Average Hsinchu yu 4 1,610 101.83 125.6 97.1
Check 1,581 100 125.9 98.3
1982/1983 Hsinchuyu 1 1,614 102.54 120.4 96.9
Average Hsinchu yu 4 1,570 99.75 123.8 95.9
Check 1,574 100 125.4 97.8
Mean Hsinchuyu 1 1,663 105.82 118.3 93.4
Hsinchu yu 4 1,623 102.55 123.1 98.0
Check 1,580 100 123.8 99.8




BEFBHRLEZEERSE (9)

oo 18 4t

— -~ HE =%

(ORERRENL ~ ML ~ SHE3.3 ~ 4.8% » FHYBEARARBUIRIB NG S 44.6 38 » BILRIE306.6 3K »
EHAIE17.8 ~ 183K > TRE34~39AQT > FEHk

OFE  Fi593.44% » M2 8E64 A5 > BEEESE » WAVESUHEE TR -

OFEEAY  AHELIL115~ 121K » ERIE 100~ 113K » B HEHIT25E RS ~ 6 R 11 ~
12K BEERATE - BHARBLHT2RIGEE — o

WEEEL | FHRRBEERI A TRAIZE 10 [ LA EEKEEFI0 AHEENF LA -

EEHER 1 34.4~38.6% > RFIFHMME
NEAETIHER | 16634 » LB EEEHT2EES 8% - 2EMSAFREERE.83L
Fo

-~ HkE R

ORERIRIRE T - ARAIEE > DHE27 ~ 42 » T ERREIBIBEE31.23% » BERkE2857
o EHRIE21.3~23.5% » THE33~3TAT » EOMEE -

O © R 9805 » BREFIT2SRHEIT - SEE RS - IR BSBIBE TR

OZ4EEHE | 120~125K » HFHIT25HEE - BHHGE -

IEREEY - REKBRIEER BPaE10 8 B £HAKEEEI BFEEILR EA e

@SIHEE [ 34.1~38.9% » AR GMEEZ1.7% - BIETEGE -

RENEFIGESR | 1,6230F » LHRESRIT2580E 22.5% » A BFRRAERES00L
fro

HELREEFA

— - BEE =5

O RBEE » BRBRE - ERIEBA > TEGENEANE - EIRGEESUBERLS o

OBENIRES  SESEEEDERT - BRYTER  BERRIEHEER—X > Rtk
AR EERETEX o

O4EHRSZREYE BT CEEE  HePEET RBER - HENRE -

=B PIIERUEERETE - £F FRERGS - EIHG IR RS o

~ - BEEMsR
ORBERESFEENT » REIR » FTERER N BOE RIS - PRSI RS - A E HEBIRER - Lt



(10) HhEERERRBHFREEE25%

BRSPS BB - AR RKBERT B -

ORFITER - BENEERAERT - ARATER BRSNS ESEE XK > 55
BERZAE B HREHEK o

OEFRBSRAELE  RENGCEEWIGH S ERER » EHIHEE -
OEBYIMARELG RS » B PRIARITERN » EIRG/NRER R o

%

HAFRERPILEMRABL T TN — - WEREA S » BREES - BT SWEY
SRETHMEZB~40% » ZFFHE W ENISRM SR AR 610 o ABSSZOTHAE LR -
BET T RMLRKN9% » BEIFORAE®  FFHERS TE L » BB TR R ARSI
TP » FLIBGE ST - TS IRER > BEKGH - MEZEHU - SPerSEENTE
FRL FE16 8 ~ B0 - BB - LT - Wi~ A58 - PE ERIBREE FAIRENT o METARTHISHILE BTy
REBE  HEOESER40% UL SEEEEE  BIEEE©® o I Rieme sy 55
BRI B 8 BABMTRELREDRERE® o OUHEEBHRURR NG - fErame
T IEREE LAV AR - TR SRR - I R — TR 4 B R R o
WAt > HRTEREER - TEFS - 1eEi8% - BILIXE - BRFNERRECEESEIEY - [
WARIERERIE RN, - RETHALMEEARINE TEBRE: » ERSE A Eye £ 3tF A
BENXE ~ MEE S - EERFE - DRBRET - BRAREG T BRSNS EIERY - HSEa
ZRENATHEHEY -

W
ey

AEEWRE 4 FEETEREM  RERORE ZISUSEHERBOBITR » EESAEBAS
RERREBRRAGRIEBEREFELE - SRS 2 REHE T RS K EBRBERRFEA
REIERS - HEE - 1550 - BUME - FHER - BIBF - BEC - FEEME - TeH - RER - 7EE
MRk ~ 0 BIHURS AL - L (UBRAWRERSERFTS ) - BEE KU RN
BReEIE - EREMILES AL R EERSERBEEHENZT » B EERENE A LB
MR AL B1E - il ERWEEBI o

5% Rk

L {750E ~ SRESHE ~ T {7 o 1971 o £W{LBHE - FWEKHIRH

2. BREK ~ BEEEZ ~ BAERS © 1977 o B RAREREZAASHBE RS> 2 BRI B o 25(7-8):267-269 o
3. BRAK ~ SHBEF ~ RIERS - 1977 o WHISIFBR Y o ISR RS A T5(12):1029-1034

4. BRE © 1977 < (EFFBMZRZ B - BRI @ ICaR UM 68:67 o

5. BRAK ~ HAYILER - 1982 o R BIHHEE o BIEBEE30(1-2):6-11 o



EFEmRELIEZEERAR (11)

6. FREEAR ~ B ~ RBLE © 1980 -« FRIBFEIARZBEMER - TRER - WO SREAEERS ZE
g - BRBBIRHAFRRE 20(2):45-51 o
T B3GE © 1967  (FIHEZRERNM
8. MEK T o WZRFPARSFIA o PRMERIET RS -
9. BRISES ~ BRAK © 1976 o WIZRZRIZIREME - FHBRFE24(9-10):372-387 o
10. BIBES - BRAK, © 1977 o MR ERBMER RN - PEMBEH 99:22-31 o
11. Appelqvist L. A. 1968. Lipids in Cruciferae : VIIL. The fatty acid composition of seeds of some wild or
partially domesticated species. J. Amer. Oil Chem. Soc. 48:740-744.
12. Beare-Rogers, J. L. 1976. Myocardial lipids and nucleotides of rats fed olive oil or rapeseed oil. Lipids
11:287-289.
13. Craig, B. M., & N. L. Murty 1959. Quantitative fatty acid analysis of vegetable oil by gas-liquid chro-
matography. J. Amer. Oil Chem. Soc. 34:549-552.
14. Downey, R. K. 1964. A selection of Brassica campestris L. containing no crucic acid in its seed oil. Can. J.
Plant Sci. 44:295.
15. Downey, R. K., & B. L. Harvey 1963. Methods of breeding for oil quality in rape. Can. J. Plant Sci. 43:
271-275.
16. Goering, K. J., R. Eslick & D. L. Brelsford 1965. A search for high erucic acid containing oils in the
Cruciferae. Econ. Bot. 19:251-256.
17. Harvey, B. L. & R. K. Downey 1964. The inheritance of erucic acid content in rapeseed (Brassica napus).
Can. J. Plant Sci. 44:104-111.
18. Kondra, Z. P. & T. W. Wilson 1976. Selection for oleic, linoleic & linolenic acid content in F, population
of rape, Can. J. Plant Sci. 56:961-966.
19. Mikolajczak, K. L., T. K. Miwa, F. R. Earle & 1. A. Wolff. 1961. Scarch for new industrial oils. V. Oils of
Cruciferae. J. Amer. Oil Chem. Soc. 38:678-681.
20. Miller, R. W., F. R. Earle & I. A. Wolff. 1965. Search for new industrials oils. XIII. Oils from 102 species
of Cruciferae. J. Amer. Oil Chem. Sci. 42:817-821.
21. Stefansson, B. R., & F. W. Hougen. 1964. Selection of rape plants (Brassica napus) with seed oil practical-
ly free from erucic acid. Can. J. Plant Sci. 44:359-364.
22. Stefansson, B. R., F. W. Hougen & R. K. Downey 1961. Note on the isolation of rape plants with seed oil
free from erucic acid. Can. J. Plant Sci., 41:218.
23. Walkar, B. L. 1976. Metabolic bases for cardiac fat deposition in young rats fed rapeseed oil. Resecarch

on rapeseed. seed, oil, meal and meal fractions. Rapseed Association of Canada, Publication No. 40:19-
20.



(12) HERERENABHERREF2NR

Breeding of Low Erucic Acid Content
Rapeseed Cultivars

F. S. Chiu and W. N. Peng

Summary

In order to breed rapeseed varieties with early maturity, having high yield potential, short in
plant type, low erucic acid content and suitable to grow in winter fallow paddy, a crossing was made
during 1975 by using Hsinchu No.2 as female and Tower introduced from Canada as male. In the F2
genération erucic acid content was analyzied as a guide for selection. Meanwhile, in order to accel-
crate gerenation, the multiplication seed in the summer season was planted both in the phytotron
and chilly place of Wu-fong branch . A total of eight lines having low erucic acid content (below 10
% )were selected from the mentioned crossing combination. After proceeding segregation, selection
and a scries of preliminary, advanced, and regional yield trials were made for the new cultivars.

Finally, Taoyuan No.3 and Taoyuan No.4 were registered and released for commercial
production in 4, July of 1984. Taoyuan No.3 is a variety with zero erucic acid content while
Taoyuan NO.4 is a low erucic acid content variety. The similar characteristics of both varieties are
recorded as short in stature, high yield potential with early maturity, widely adaptability and suit-

able for labor-saving cultivation by direct seeded under zero tillage.



