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CHEMICAL MUTAGENESIS IN SUNB‘LOWER
BREEDING

Fatty a,cid proportion in-vegetable oil consi- .
derably affects its nutritional value. Soviet and
foreign scientists have proved that oleic. acid
should prevail in "ophmal" vegetable oil, The

 best quality olive oil is known-to contain 70-80% |, -
of oleic acid. Sunflower oil of modern varieties
displays the prevalence of linoleic acid (55-60%),
oleic acid occupying the second place (25-— 30‘7),
and saturated fatty acids the third “(10-12%). © - .

Studies conducted at the All-Union ’ Research
Instltute of Oil Crops have shown that chemical
mutagenesm can considerably alter the ratio . of
fatty acids' in sunﬂower oil. Using this method .
we succeeded in a rapid developmeht of initial
breeding material with an mcreased olelc acid
content in sunflower oil.

“‘The initial plant of a high oleic acid form was
screened in 1970 in. M3 following the treating of
VNIIMK 8931 seeds with 0,5% solution of mutagene

/(dxmetylsulphate) It contained about 50% oleic
acid. Later on, using. individual selection and eva-
luation of progeny, with a subsequent cross pol-
'lination of the best plants, we increased the
oleic acid content of oil to 67%,

_ The population average oléic ‘acid content
was increased through boosting the oleic acid
content.in individual plants and: through accumu-
lation of high oleic biotypes in’ populahon, as is
shown in Table 1.

As can be seen, in the 1971 populat1on the
bulk of plants (6L1%) contained about 40-59% of
oleic acid and only 22.2% of the plants contain-
~ed over 60%. In 1972 the bulk of plants contain-
ed 50-69%, and in 1973 the most prevalent were
the plants with 60-79% of oleic acid. The 60%
level of oleic acid content, was surpassed by
70.6% of plants, i. e, there were 3 times as ma-
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ny such plants as in 1971, The oil of some
plants had 80% and even 90% of oleic acid.”

It was found that high oleic acid content is
well maintained in further generations; this is . evi-
denced by a close relation between oleic acid =~
content of individual plants and their progeny, the
correlation coefficient being +0.67,

~ Studies of correlations between oleic acid con-
tent and principal economic properties (011 con-
tent, huskness, seed size, productivity of :one
head) have shown that on the average there are
no such correlations. for the population as a
whole.” Calculated correlation coefficients were -
close on zero., However, analysis of conjugation

of oleic_acid with above properties in families has-

shown a close conjugation on some of them., This
makes it possible to develop a sunflower vamety
with high oleic acid content and a good: combina-
tion of other basic breeding: properues.

On the basis of the initial breeding matemal
with high oleic acid content we developed a high
oleic ‘sunflower variety Pervenets. According to
results of competitive wvarietal testing this wvariety

“is less productive than Peredowk but 1ts oil is of

qulte different quahty (Table 2)
Table 2

Producthty of High- Oleic Sunﬂower
Vamety Pervenets | _ o

Pervenets Peredovik

1974 1975 ‘mean 1974 1975 mean
‘ ~for 2. , for 2
vears ' vears

Seed vyield. o o o
Oleic acid in : K ;
% in oil 7245 754  73.9 2844 32,0 30,2
Yield of oleic = . . o ~ :
component, . , : V ‘
c/ha lloo 1200 1105 5.8 407 503
Yield of high — '
oleic oil,. .

cfna 15.1 15_.94151.570 R
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 The Pervenets variety has”oxi'er 100% more
oleic acid than Peredovik, retaining property dur-

' ing several years. In the ‘oleic acid content the

oil of the new sunflower variety is almost mdis—-'
tinguishable from the olive oil, . For” two years of.

. testing the mean yield of the new vamety was

31 c/ha, being. somewhat lower than in Peredovik,.
The mean oil content of Pervenets seeds is

- about 50%, also’ somewhat lower than in Peredo—.
‘wvik., High seed yields and high oil content gave

in 1974 the yield of 1513 kg/ha of hew quahty 0;1

and in 1975 - 1583 kg/ha.. :

' The high oleic sunflower vanety Pervenets

shows an altered pattern of fatty acis accumula- -

tion in oil during the process-of seed formatlon ‘

and- ripening (Table 3). B

The regionalized vamety VNIIMK 8931 shows .
an increase of linoleic acid content from 21,0%
to 54.3% and a reduction in oleic ac1d content
from 62.0% to 35.9% during.the process of seed
formation and ripening, The high "oleic varlety
" Pervenets shows just the opposite pattern: the
oleic acid content increases from 63,6% to 79.3%
and the linoleic acid content decreases from 26.4%
to 14.8% These differences were: also. reflected
in . the ‘iodine .number of the tested wvarieties, The
Peredovik increases theée iodine number. and the
vamety Pervenets reduces it, :

As a result of. changes in the fatty ac1d con=-
‘tent ‘the "0il of the high oleic variety gained new
valuable properties: increased resistance to oxi-
dation at long storage, ‘reduced- accumulahon of
“the products of thermic ox.tdal:xon when used as
frying fat, - .

Seeds of hlgh oleic wvariety showed themsel-
~ves to be rather stable in long term storage.

We conducted a spec1a1 experiment to study the
-acid number changes in relation to the seed
moisture content in Pervenets and in.Peredovik.
- The seeds of the varieties compared were - mois—
tened to 14:, 1'7 and 20%. In 5 and 20 days we
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. Table 3

Changes of Fatty Acid Content of Oil in
Relahon to Phase of . Developmenl: of

Seeds .
Seed age lodine Fatty acid con.t-ent;‘% _
(fi?)?’ns ﬂo~ numb er Samrated . oleic ‘ linOIEiC

vwering‘). :

O VNIIMK 3931‘ . |
10 90,0 17.0 62,0 = 21.0

22 '109.,0. 10,0 = 54,00 36.0
30 124.8 10,0 37.4 52,6
45 125.1 98  35.9 - 5443
S ‘P ER V. E N E T S

110 100,2 10,0 63.6 26,4
22 1937 8.5  7h3 17:2
30 97«4 0 543 7644 1843
45 938 5.9 - 79.3 148

have determined the acid number in each varianti
Results are given in Table 4.

After 5 days of storage the Perven ts - seeds
changed negligibly ‘in all’ variants of moisture con-
tent while the Peredovik seeds showed a consider-
able change of acid number, espec1a11y at: the
moisture content of 20%. In 20 days Peredovik
seeds were spoilt: at the moisture level of 17%
the acid number increased to 8. 36 umts, and -at
'20% moisture it increased 1o: 146 units, At the
same time acidity of PervenetS\geeds at 14 and
17% moisture was hot more than the admissible
level, and only at 20% moxsture the acid number,
grew to 4.38 units..
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Table 4

Acid Number Changes in Relah,on to
Moisture: Content and Storage ’Dxme of

Seeds
Seed In 5 days . In . 20 days
E‘;;S:A Peredov1k Pervenets Peredov:k Pewenets ‘
4 '1.51 051 2;29 _,0.94
17 1054 o 052 8 36 ‘ 1046
20 . 2.42 0 0.61 11.46 4438

- Thus, at the All-Union ReSéarch Institute for
Oil Crops during a - relal:xvely short period of
'ume, with the help of chemical mutagenesis a
umque initial breed_mg material had been deve-
loped to obtain new sunflower varieties. The ma-
terial has a diverse ratio of basic fatty acids
An oil, Using this material we developed the world
first commercial sunflower variety.with high oleic
acid content in oil. Oil of.this variety possesses
new valuable properties and will be of great va-
lue for the food .and cannmg lndustmms. :
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