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INTRODUCTION -

In solving the problem of increasing the USSR edible vege-
table 0il production and consumption great importance is being
attached to the oilseed crops of the genus Brassica.

Until 1981 of all cruciferous crops Indian mustard (B.jun-
cea Czern.) was most commonly grown in our country while in re-
cent years rape (B.napus oleifera Metzg.) and turnip rape (B.
campestris L.) have acquired the leading position. According
to the targets of the Food Project by 1990 rape commercial
seed production is to be brought up to 1.5 m tons.

In this connection during the recent ten to fifteen years
VNIIMK scientists have been developing erucic-—free low-gluco-
sinolate varieties of winter and spring rape and turnip rape
ﬁlongside with intensive research on further improvement of

rape, turnip rape and mustard oil quality.

MATERIALS AND METHODS ' .
The method of interspecific hybfidization of Indian mus-
tard (B.juncea Czern.{2n=36) and rape (B.napus oleifera Metzg.

(2n=38) has been applied in this work. High-erucic Indian




mustard variety Yubileinaya, low-erucic lines

thie veriety and erucic-free spring Oro of Canadian

rage variely Audanzbkii

o these aybrids has bpeen crossed wiih

2TUCLC mustard-rape nybrids of mustard type and the resul-
ayorids zave deen further crossed wiih low-erucic linss
from mustard variety-populati
fatty acild composition of the material und:r siudy
has been determined by gas-liquid chromatograpny [21. Hybrig
eveluaticn and study for major valued traits have been carried
out according to the procedure currently accept=d at THNIIMK

for oilseed crops of the genus 3rassica I11.

Indien mustard is found %0 be %aken as a materunal compo-
for tne development of mustard-rape hybrids. Wnen crossed
otherwige seeds : fail set (table 1).

Indian mustard witn erucic-Iree

rn.X 3ra3sica napus oleifera Metzg.)
1982 dzta

Numper of
Combinraztions plants
pollipated

7ariety Yubileinaya X
varisty Oro
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¥nen crossimg high-erucic mustard with erucic-free rape
erucic ecid content im eil from hybrid seeds is 1ntermedlate,
teing the lower, the poorer its content is in the maternal com-
wenent (mustard). )

The first hybrid genération is slightly fertile and uniform
for morphological traits which are intermediatly inherited.
Plants are vigorous , branched, long-flowering types that pro-
duce few seeds and have root swellingse.

Mustard-rape hybrids in the second generation are segregat-
ing greatly for morhpologicel characters and oil fatty acid com-
position. The largest number of hybrids with erucic and linole-
nic acid content less than 10% and 5%, respectively, are found
among plants of the second generation, grown from seeds which
we obtain from open pollination of F, plants surrouded by erucic-
free rape planis. '

Hybrids of rape type inherit well faitiy acid composition
of o0il in EB' Low-linolenic hybrid oil contains 3.0'to 4.5 % of

linolenic acid and 65,9 to 72,5 % of oleic acid (table 2).

Table 2. 0il fatty acid composition of mistard-rape hybrids
of rape type in F3, 4975 data.

0il fatty acid content, %

Entries
Ci6:1  Cig:0  Cis:1 C18:2 Ci8:3 Co0:1 - C22:1
30231 3,2 0,8 72,5 18,8 3.0 1,5 0,0
30235 3.7 1,7 69,5 20,0 4,0 1,3 0,0
30226 3,3 1,4 70,7 18,1 4,2 1,1 0,0
30236 3,5 1,4 65,9 22,9 4,5 1.5 0,0
Rape,veriety
Oro 2,9 1.5 65,2 22,6 6,1 1,0 0,5

_Yustard,variety :
Yubileinaya 2,1 1,2 20,6 21,3 10,0 10,2 34‘5|




563

Basing on these low-linolenic hybrids a new erucic-free
8pring rape variety Kubanskii with good productivity and oil
quality was developed in the Soviet Union. Average data on threec-
Jear competition trisls of this variety showed its superiority
for major agronom:ic traits not only to such variety as Oro, but
even o more productive variety Zefir. 0il linolenic acid con-
tent in varieiy Kubanskii amounted tc¢ 3.9 %, that was for cer-

tain, lower than in variety Zefirv(table 3).

Table 3.Performance of low-linolenic spring rape variety Kuban-

skii (average data for a period from 1977 to 1979).

Vegeta- Seed Seed 0il 1,000 0il major fatty acid

Variety tion yield oil yield seed content, %

period gq/ha con- weight

(days) teat  3/P8 T Cig.1C1g,00:3,3000,
Kubanskii 87 17.8 41.9 6,6 3.6 70.5 17,5 3.9 0.0
Zefir 90 15-8 4105 5'8 209 6700 18.9 6.1 0.0
L3D 5,05 - 1.5 - 0.5 0.1 - - 1.6 -

Method of multiple individual selection with progeny evalu-
ation allowed to single out entries of rape type with 1.4 to 2.3

linolenic acid content from mustard-rape hybrids (table 4).

Table 4.Low-linolenic mustard-rape hybrids of rape type,

1982 data,
¥ajor fatty acid content in oili, %
Entries
€6:1 Cg:0 S1g:1 C10.p Ci8:3 201 Cop.y
9239 1.4 0.1 79.2 17.2 1.4 0.7 2.0
3261 3.7 0.6 73.8 19.1 1.9 0.9 0.0
9279 3.1 0.1 ) 73.4 19.9 2.3 1.2 0.0
Rape, variety )

Rubanskii - 3.4 1.9 71.4 18,5 3.2 1.6 0.0

In breeding Indian mustard for oil quality with the method

of multiple individual selection we failed to develop varieties
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with erucic acid ccntent less than 9 to 13 %. Mustard-rape hyb-

rids proved to be good initial material for the development of

erucic-free forms of mustard type.

In 1980 among hybrids éroduced from crossing low-erucic
mustard variety (erucic acid content of 10.9 %) with erucic-
Pree low-linolenic spring rape variety Kubanskii we obtained
erucic-free yellow-seeded mustard with linolenic acid content
in o0il ranging from 5 to 10 % but with seed oil content reduced
to 40 to 41 %. Subsequent crossings of thease hybrids with high-
0il low-erucic line developed from mustard variety-populations
made it possible to single out erucic-free mustard forms with
seed 0.l conient amounting to 43 to 45 % and linolenic acid con-
tent being equal to 2.3 to 4.2 % at various ratio of oleic and

linoleic acid content (table 5).

Table 5. Fatty acid composition of oil from jow-linolenic musg-

tard-rape hybrids of mustard type, 1986 data.

Entries iifd Fatty acid content in oil, %
ST T16:1 Cyg.y Cigio Cigiz Co0:1 Cozn
% Ci8:0
8556 43.1 5.8 50.3 39.6 2.3 2.0 0.0
8576 43.0 3.7 66.4 25.7 2.7 1.5 0.0
8561 44.6 4.1  50.2 40.8 3.2 1.7 0.0
8547 45.2 5.1 48.2 39.5 4.1 3.1 0.0
8569 45.1 3.9 42.8 45.4 4.2 3.7 0.0
Mustard,
variety

VNIIMK 11 46.3 2.6 28.8 25.9 13.0 10.3 19.4

DISCUSSION
Further o0il quality improvement in erucic-free oilseed va-
rieties of the genus Brassica is possible through raising the

ratio of linoleic acid to linolenic acidi content as well as to
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oleic acid content.

Interspecific mustard-rape hybrids allow to develop rape
and mustard forms with improved fatty acid composition of oil.

—inotsic-~linolenic acid content ratioc in variety Kubanskii
18 raised up %0 4.5 to 1 as compared to 2 to 1 in most varieties.
In hybrids developed at VNIIMK this ratio is increased up to
3 %0 | and even up %0 12 to 1.

Erucic-free mustard forms have been developed with linoleic-
linolenic acid content ratio ranging from 10 to 1 to 17 %o 1
and linoleic-oleic acid content ratio ranging from 0.4 to 1 to

1 to 1. ]

CONCLUSIONS
¥ustard-rape hybrids proved to be good initial material
in breeding for further oil quality improvement of erucic-free

rape and mustard varieties.
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