- from different locations,
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VARIABILITY IN FATTY ACID COMPOSITION

OF THE SEED OIL OF HELIANTHUS

SPECIES"

The development of sunflowers with higher

‘levels of monounsaturation or higher drying qua-
_ lity of the oil would provide broader markets - for
the oil. Great changes have already béen made

in the oil of safflower (Carthamus tinctorius)

’ (P., Knowles, 1968) and rapeseed (Brassica- ca'.m'—v
pestris and B. napus) (B. Stefansson,

F. Hougen, R, Downey, 1961), Fatty acid con-

tent of sunfllowér‘ oil was stated by Kinman and
Earie (1964) to be under genetic control insofar .
as flowering date is genetically controlled, Putt

et al (1969) concluded that genetic control - of

fatty acid percentage was independent of dates
of flowering and maturity. Knowles et al (1970)
found similar results for seed of wild species
The objective of our work was to examine
a wide range of collections of wild sunflowers
from ditierent origins, and to attempt to identify
genes modifying fatty acid composition in selec-
tions with unusually high ‘levels of oleic or lino~
leic acids when grown under uniform conditions,
Seeds were collected from wild populations of

‘Helianthus annuus L., H, bolanderi Gray,. and

H. exilis Gray, mainly from locations in Califor-
nia but also from Arizona, Nevada, Washington,
and Idaho. ‘ ' C
Oil from bulk samples of 10 to 20 seeds from
different populations and within populations, and
also from half seeds (permitting sowing of the

- remaining half seed), was analysed in a Varian-

Ae@rograph gas chromatograph coupled to a re-
corder and a digital integrator. Remaining por-

tions of seeds with extreme deviations from mean

levels of oleic and linoleic acid were sown in a
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greenhouse maintained at a minimum of 18° by
- night and maximum 270C by day. .
Results of oil analyses of bulk samples are
given in Table l High oleic’ types were infre= -
quent. There was high negative correlation bet-
 ween linolei¢ and oleic acids (r = -0. 988), but
 no consistent relation among the other acids.
. Oleic acid content is higher at high temperatu-
res, linoleic at lower temperatures,. The positive
_ association was sound between high temperature
during the month befere seed collection, and high
oleic acid content, One: ‘conspicuous exception
wae the ldaho sample in whose seeds the oleic
acid content was high at a low-temperature.
Variability was much higher in samples of -
single seeds than in bulk samples (Table 2). Se-
ven selections with oleic acid content above 65%
and nine with linoleic acid above 70% were
grown, Because of g elf~-incompatibility crosses
- were made within both types. Data for the origi-
nal’ selections and for their progenies are given
in Table 3. One selection from Idaho, a cool
areay ‘showed transgressive segregation, giving:
progenies with oleic content over 60%, and a ma-
ximum of 85.1%. It appears to be the most pro-
mising source of genes for high oleic, No trans—-
gressive segregation for linoleic content was ob-
served, Some progenies of H. exilis had very
high linoleic acid; they could be a good source
of genes. for thig character. = , "
~+ Environment appears to be parily responsible
for high oleic and linoleic -acid content in most"
of the original collections; heritability is low, ex-
cept. for the high oleic selection of H. annuus '
from ldaho and the high linoleic selections of H.
exilis. ‘ S .
Somé variability (maximum 22%) was observed.
within individual heads. This could be explained
in part by environmental differences (slight -in
the greenhouse) during blooming. If control of
fatty. acid content is gametophytic (P.. Knowles
et al, 1970) such variation could occur if high
oleic and high linoleic content were assumed to
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be governed by several genes, If the original
genotypes were heterozygous, new. genotypes
in the crosses would account: for transgresswe
: segregahon. :

. Selection for both extremes is bemg conti-
nued in our material, After both types are fixed,
4the patterns of inheritance w111 be WOrked ‘out,
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