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INTRODUCTION

The primary a2im in the breeding of rapeseed fatty acids is to bring
about a considerable increase in the content of lincleic acid
(18:2n-6). A decrease in the content of a-linolenic acid 718:3n-3. fe
as low as 3-4% is also desirable because, being an easily oxidized
component, it is particularly problematic for the margarine industry,
Downey 1975/, Rilbbelen /1983/.

On the other hand, new evidence that a-linolenic acid acts as a pre-
cursor for eicosapentaenoic acid (20:5n-3, EPA) in humans, Sanders
/1981/, Budowski /1984/, Lassere /1983/, and that rapeseed 2il decrea-
ses total cholesterol and increases HDL cholesterol, McDonald /1983/,
Savoie /1983/, is giving rapeseed fatty acids a new ohysiclogical im-
portance. In finland, particularly, a high cholesterol level is consi-
dered to be a result of an imbalance between the intake of saturated
and polyunsaturated fatty acids, Vartiainen 71982/, In addition, the
EPA content in human plasma lipids can be very low (=1%), Seppanen
/1985/,

A selection programme designed to produce summer turnip rape varieties
with higher linoleic acid content, as well as good agronomic characte-
ristics, has been under way since 1978. During the past eight years,
lines with an average linoleic acid content of 25-26% have been orodu-
ced through individual plant selection under apen-pollinatec fieio
conditions without affecting the a-linolenic acid content. In the
case of linoleic acid-selection alone, the correlation between these
two fatty acids within parents and subsequent progenies has been found
50 correspaond rather well with each other during the trial, Laaksc
1986/,

Therefore, in order to obtain a further increase in the lincieic/a-
linolenic acid ratio, simultaneous selection for the highest linoleic
and lowest a-linolenic acid content was also applied parallely with
linoleic acid-selection. The seed material fram the selection lines.
controls and some common summer turnip rape varieties was submitted
for yield trials. The results for fatty acid selection, vield and ag-
ronomic characters are presented in this study.
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MATERIAL and METHODS

Two populations of Canadian origin, which were erucic acid-free anc
had a low glucosinolate content and abcut 70% vellow seed. have been
ised as the primary breeding materiai and alsoc as controis. Healthv
slants with the best vegetative growth nave aeen taken “or further
oreeding and fatty acid analysis. Yields of a oair of single pliants
vere normally mixed 1n the proportion 50:30, the rost of the seec D&~
ing saved. Jn a number of occasions 3-& plants were used insiead oF
981rs. .aaksc +198éa/. ratty acids have besn setermined as methv. as-
ters ov gas-iiguid chromatograony GLC) using conventional or 2TV
'programmed temperature yaporizer . injection tecnnigues, Laakse . 198£

The vield trials were carriec aut in accordance with the standard fec--
niaue ysed 1in the official trial system in Finlandg, The net cior siz
vas 8m<, with three replications. Nitregen fertilization was qiven =
a cose af 120kg/ha. The plots were candomizec on the field. ang the -
sults calculated accorcing to the lattice experimental gesian, Cruce
fat was analyzed by the near infrared refiectance NIR: technique. an:
the 01l vield determined using an average moisture contenc of 3%, Lzai-
s0 1986a,.

RESULTS and DISCUSSION

The reults of the selection experiments on the last four generaticns
are oresented in Jable . The Mip-iires vith an average ilinoleic./a-li-
nolenic acid ratio of 2.3 were aroduced from oarental material which
had a corresponding ratio of more than 2.6. This type of selection ai-
so resulted, for the first time during the trial. in an a-linclenic
acia content whicn vas sianificantly lower Mg ang Mg materials; than
that in the control lines. In addition, an inaividual plant vield with
a rather low a-linolenic acid content (6.3%) was aiso found ‘Tapie 1/.

The linoleic/a-linoleniz acid ratio of the selection lines were compa-
red with the corresponaging control values ‘Fig.l/. Despite the fact
that simultaneous seiection nas sc far peen appliec to two generations
only, the results clearly incicate :hat the ratic can pe increasec by
taking a low a-iinclenic acic content into account in linoleic acic-
selections /Fig.i..

The selecied material, consisting of 51 lines texept Myp orogenies;,
vere tested in yield trials in 1986. The results for the 27 lines with
the best combined characters are oresented in Tables 2-3, Keeping the
91l vield as the main criterion, seven lines with a linoieic acid ~cn-
tent of 25% or more are fully comparanle to the common varieties cmma
and Valtti ‘Table 2/, In addition, the lires Hja 97711, 3781s, 27822
and 97832 have also oroved to be among the nighest yielding material
in eariier trials, Laakso ,1986a/. The lipes Hja 97816, 29484 anc
39485 had clearlv the best vield in this trial. furthermore. the -u
last-menticned iines nag a high sruge fat conctent ©41-42%) ang am
cellent lodging resistance 28-30%;. Vo clearcut aifferences wers
served in stem neignt ¥=65cm;, growing time %=91 davs. ar -hous
3eed weignt R=3.20c. between ‘he selection lines and “he srher -
r1al Taclss 2-3..
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CONCLUSIONS

The linoleic/a-linolenic acid ratio can be increased by simultaneous
selection for these compounds. It was ossible, for the first time du-
ring the long-term field trial, to produce lines with an average a-1i-
nolenic acid content that vas lower than the controls. In vield trials,
several erucic acid-free and good-yielding lines with a linoleic acid
content of 25-26% were selected. Other properties of the selection li-
nes, especially growing time and lodging, would not restrict their
overall suitability for cultivation.
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Table 1.

Statistical data for linoleic and a-linclenic acid content in the
selected and control lines in successive generations.

SELECTED LINES CONTROL LINES
sene- 8 . cer 18:3n=-3 %) N2 . . 3
ration N 18:2n-6 %) 18:3n-3 %) N” 18:2n-6 18:3n-3
Range ° Range =" R R

M7-83F5 408 19.9-30.4 24,5 9.3-15.9 12.3 70 22.2 11.9

HB-San 151 21.2-34,1 26.7"**10.9-17.1 13.7| 34 23.0 13.5

.

WQ—BSFIC 260 19.2-34.0 26.2"" 9.4-14.8 11.7* }
35

4 22.9. 12,1
II7 105 20.0-31.9 26.0%* 9,1-15.4 12.1
wloastc 180 19.0-31.8 25.0"* 6.8-14.0 11.0™
4 98 21.4 11.8
II7 77 20.5-30.9 25.,6™* 9.1-13.6 11.6
o

Fumber of individual nlants anaiyzed
D:eF.B ‘c

selection of parents based on highest linocleie/a-linolenic ratic
i higher linoleic acid content only

Student”s t-test:*™p<0.001; **p<0.01: *0<0.05

Figure 1.

Lingleic/a-~linolenic acid ratio of selected lines expressed as the de-
viation from that of the control lines.
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Table 2.
Quality characters of some turnip rape varieties, control and linoleic
acid-selected lines in the yield trial in 1986 (N=3).

Fatty acids (%) Crude Crude Seed 3il
Material 18:2n-6 18:3n-3 22:1n-9 protein fat yield yield
(%) %y {rel.; irei.;
Emma 21.2 12.4 - 21.2 39.6 10¢C 100
Valtti 23.2 13.5 - 21.3 40.8 102 106
Controls 22.1 13.2 1.2 20.3 42.1 94 100
Selection
Hja 97711 25.1 12.6 - 21.1 41,2 100 105
97816  23.8 11.9 - 20.5 41.3 110 115
97822  24.2 12.6 - 20.9 41.6 98 103
97832  24.1 13.8 - 21.2 40.4 103 105
98852 24.4 12.4 - 20.5 40.7 100 102
98855  25.4 12.1 - 20.6 41.6 37 92
99856  25.1 12.8 - 21,0 40.2 7 98
99461  25.4 12.2 - 21.0 41.4 89 53
99463 24,9 12.8 - 21.6 39.6 105 105
99464  26.6 12.6 - 20.5 40.6 98 100
99465 © 24.7 12.3 - 21.1 40.4 96 98
99466  26.4 12.2 - 21.0 40.6 95 7
994699 24,1 12.9 1.1 21.2 40,5 101 103
99470 25.3 13.0 - 21.7 40,2 99 101
99472  26.5 13.2 - 21.9 40.7 39 102
99473  25.6 13.4 - 21.1 40.4 95 37
99476  24.4 13.5 - 21.4 39.8 104 104
99477 24.8 13.9 - 20.5 40.6 101 104
99479  25.0 13.3 - 21.3 40.2 38 100
99481  24.0 12.9 - 22.0 39.3 103 102
99484  21.8 12.1 - 21.0 41.0 114 11€
99485 23,9 11.8 - 21.0 42,0 109 11¢
99489  23.4 12.3 1.1 22.1 39.4 104 104
99495  25.5 12.7 - 21.6 40.8 105 108
99497 24.8 13.2 - 21.9 40.1 106 107
99501  25.5 13.1 - 21.5 41.0 99 102
99503  24.1 13.4 - 20.6 41.7 102 167
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Table 3.
Agronomic properties and thousanc seed weight of summer turnip rape
material in the 1986 trial.

Material Stem neight lLodging Srowing time  100C-seed
T lom) %) {days} weight (g)

Zmma 5 21 2.91
valtti 35 3.21

Controls

Selection
Yj= 97711
37816
37822
37832
38852
98855
38856
9461
39463
39464
99465
39466
99469
35470
39472
39473
39476
39477
39479
39481
39484
99485
35489
994935
39497
99501
39503
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