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s Quality of Yellow and Dark Seeds in Brassica Campestris Canola

Varieties Candle and Tobin
J.K. Daun and D.R. DeClercq

Canadian Grain Commission, Grain Research Laboratory Division, 1404-303 Main St., Winnipeg, Manitoba R3C 3G8

Yellow-coated seeds from the Brassica campestris
cultivars Tobin and Candle were heavier and contained
more oil and protein than the dark-coated seeds from
the same sample. In addition, the yellow-coated seeds
had lower levels of erucic acid, glucosinolates, chloro-
phyll and ecrude fiber. These differences were detected
in both pedigreed and commercial (producer) samples,
but to a larger extent in commercial samples. Reasons
for the greater quality differences between yellow- and
dark-coated seed could be admixtures of cultivars
other than the declared ones of Tobin or Candle or
changes in the seed itself as it went from the breeder’s
stage to the producer stage.

The development of canola varieties with yellow seed
coats has been a breeding objective for almost 20 years.
Seeds with yellow seed coats were found to have thinner
hulls and consequently less fiber and more oil and pro-
tein than dark-coated seeds (1). The yellow character-
istic itself has been associated with reduced levels of
polyphenols (2).

In Brassica campestris, the yellow-seeded charac-
teristic was achieved partially in 1977 when the first
Brassica campestris canola strain, Candle, was licensed
in Canada. This variety had ‘‘partially yellow” seed
coats, that is, a fraction of the seeds were either yellow,
or partly yellow colored (Fig. 1). Unfortunately, although
being of canola quality, Candle was significantly lower
in yield than the then predominant black-seeded rape-
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FIG. 1. Brassica campestris cv. Tobin (variegated) shown with
its B. juncea (yellow) and B. campestris (black) parents.
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seed variety, Torch, and full conversion to canola did
not take place until Tobin, a higher yielding “partially
yellow” seed coated B. campestris line was licensed in
1981 (3).

Although all the B. campestris canola seed grown in
Canada has a partially yellow seed coat, no yellow seed
coated B. napus lines have yet been released. Only 40%
to 50% of seed planted in Canada in recent years has
been to B. campestris varieties, and since B. napus and
B. campestris seed is mixed in the grain handling sys-
tem, the proportion of yellow or partially yellow seed in
Canadian seed exports has been small. Fully yellow
seed coated lines have been isolated in both B. campes-
tris and B. napus, however, and once these lines have
been developed the visual character of Canadian seed
exports may change further.

Although the advantages of yellow seed coats have
been documented for breeding material, there is little
information available on their performance in com-
mercial production. This study compares the quality of
yellow and dark seeds from the two partially yellow
canola varieties using both pedigreed and commercially
grown seed lots.

MATERIALS AND METHODS

Pedigreed seed of both Candle and Tobin varieties was
obtained from the plant breeder {breeder's seed) and
from certified seed growers (foundation and certified
seed). Commercially produced seed samples were ob-
tained through the Grain Research Laboratory’'s New
Crop Surveys. In these annual surveys, samples repre-
sentative of producers’ deliveries for that crop year
were obtained from primary elevator agents. The agent
was requested to indicate the variety of seed sub-
mitted on the sample envelope, if possible. Samples
submitted were composited by variety and, if sufficient
samples were available, by province of origin. Only
those samples identified by variety as well as contain-
ing yellow seeds were used in making varietal com-
posites.

Yellow- and dark-seeded subsamples of 8-10 g were
produced by hand separations (Fig. 2). The percentage
of dark seeds and 1000 seed weights were determined
by averaging the results from 5 X 200 seed aliquots.

Oil contents were determined by grinding the seed in
a high-speed grinder (4) and extracting for 6 hr with
diethyl ether on a Goldfisch extractor. Protein content
{% N X 6.25) was determined by Kjeldahl {5); gluco-
sinolates (6) and fatty acid composition, including iodine
value {7) by gas liquid chromatography; crude fiber by
a micro procedure (8), chlorophyll by reflectance spec-
trophotometry (9) using a Dickey-john NIR instrument
equipped with 674 and 696 nm filters with a 200 nm
reference.



123

QUALITY OF YELLOW AND DARK SEEDS IN CANOLA

's158q AIp ‘93100
‘sIsBq AIMISIOW % G'g ‘BY-{I0g
"SISBQ 2AMISIOW %,G'Qy

121 121 g2l Y1 [ £ 29T 991 (44 1® 8 8 6¥e 2%€ ree bee 28T 9T Ty €I _mmﬁwwﬂ%

¥zl 921 0PY T'HT 1o o1 yyr LET 12 g1 [ £1 £86  ¥v¥e YOy ¥Iv  P§T 9€% €38 812 uoﬁwww%

121 - 4 SR 60 - ger - 44 - 4 - 866 - L8e - e - 0'6€ Loy - wpeue) M ggel  (ovsodwiod)

121 231 L2t 631 60 80 ey 8Ll 1€ €€ ¥ g 6've 098 98¢ €66 0% e8¢ LLE T3 LOF €1 wpeus) ‘M gg61  (PAIRINO[EI)

g5t - el — 0 - g - A - 9 - ¥ee - oLe - e - 665 — 4 - vqoNUel G861

121 131 L3l g Lo 90 691 981 14 13 i4 9 9°zE 67¢ 26¢ €0v 91T BL'F 6€C 96E L6 ¥ Hses 6861

121 441 LgL el 0’1 60 9g1  §LT e 6¢ i4 [ 9ge VLE  P8E  88¢ VT 8¥T €8¢ CEF 808 & eleqly 9861

811 Lit el Lor 80 90 ger  9EI 44 4 4 4 9'9¢ g'9e Wt L'8¢ 01 90% Leb  vee 8S5  S¥ epBue) ‘M ¥861

811 LTT 801  £01 L0 z0 el 9€r J54 7T 12 4 y'9e 798 1'8€ '8¢ WOZ  90% €IF  L08 €1 14 HseS #8610

811 811 R S SN 4 80 o1 ger Sl 29 £ ¥ £ 99¢  §9% 88E P6E 017  LOT  @EF  2O0S SvZ 0% eleqly P61

021 031 A0 S 41 80 g1 gt 861 8% 7 6 6 ove I'vE 68 86 31T 08T gsE  1OF  ZBI €9 epRUED ‘M £861

¥21 221 ZPl LE1 1§ x4 651 091 18 29 1 21 ye I'ye 10V 688 LLT 92T Iwy By — Z81 epRUBD ‘M Z861

- 731 0'€t - ¥g - L) - 14 - g L'ee 00F e — rge — 91 MSES 7861

¥31 £31 A 2 ¥ 3 13 X4 g1 091 Le g8 3¢ 3¢ 1§43 TPe TOF  66E  LLZ 997 T8y ¢PP 02 991 BMAQLY 2861 jersawwoe))
- - - 44 - - 9oy  — &L - 138 - - — 7861

- 141 - 8'€1 - 01 - g1 - 21 - ¥ - gee  — A S e - 897 — - -~ €861

1243 - 0Pt - 1§} - 9ET - 8% - 6 - '8 - rge — Ly — oLz - - — 2861

- 121 - 9bY - 80 - 091 - 1 - - - 0se  — 9y - e — ¥ve - - - 6L6I paymIan)

921 - ¢pt — o - el — LT - - - ¥'8e - (4 2 we - g'ge - - - — 1861

821 Lol PEL BT ro 71 - 0gl LY L1 - - - - 01y (0'¢e) 88T (291 9% FPT — - — 0861 s18pasig

% % % 3wt wdd % % 3 %
wiqol,  epuedy  WIQOL SIPUED  yqoy, eppue) Wqoy, ApUR)  WIGOY, JPUB) WO S[PUE) WIGOL, 9PUE) WIQOY, J[PUR) IO, S[pue) UIGOJ, J[PUR) WqoL [pus)
anyeA supo} 81D 1580 JI8QYf opnI)  gsejeioulsodnln  [lAydoroy) gyusguey FIUBUOD IO JyBrom spass He(] soydures OUWALY umoad ad4y
uoLg O3S 00OT 30 ‘oN zmax peag

uoltsodwod pow Ayeq

ApN3S Y] uf pas(] sawAIR)) §24789dwnd DAseLY Jo sajdureg o) s10j0ey LPjEnd jeRAQ

L ATdVL

JAOCS, Vol. 65, no. 1 (January 1988)



124

J.K. DAUN AND D.R. DeCLERCQ

Tobin
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F1G. 2. Brassica campestris cv. Tobin and its yellow and dark
fractions.

RESULTS AND DISCUSSION

Unseparated samples. There was little difference in the
quality of Candle and Tobin commercial seed samples
{Table 1). Tobin seeds were slightly heavier and had
slightly less erucic acid. It is not appropriate to make
other quality comparisons between the pedigreed seeds
because of the limited number of samples and the dif-
ferent growing years and locations.

Despite the limited number of pedigreed samples,
some significant differences between pedigreed and
commercial seeds were observed. Commercial seed lots
averaged significantly higher in amounts of dark seeds,
glucosinolates, erucic acid and fiber, all undesirable
characteristics.

Differences in oil content, protein content, linolenic
acid content and iodine value were more likely the
result of environmental differences between the years
in which the pedigreed seed was grown (1979-1984) and
the years for which the commercial seed was grown
{1982-1985). In particular, the severe drought experi-
enced in Western Canada during 1983 and 1984 caused
reduced oil content, iodine values and linolenic acid
contents. Similarly, much of the seed grown in 1982
had high levels of chlorophyll due to an early August
frost (10).

Yellow and dark seed comparisons (Table 2): 1000
seed weights. In general the yellow seed weighed more
than the dark seed. This was also noted by Stringham
et al. (8). The notable exception in our data was the
1983 commercial sample of Candle where the dark out-
weighed the yellow significantly. Other than this sample
the differences in 1000 seed weight between dark and
yellow seeds for both certified and commercially grown
seed were similar for both varieties.

Oil content. One of the objectives in developing
yellow-seed canola lines was the increase in oil content
associated with yellow seeds (1,11). The yellow seeds
contained substantially (2.5%) more oil than dark seeds
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in all three of the breeders samples and in two of the
four certified samples tested. Yellow seed in two of the
certified samples had only slightly (0.4%) less oil than
the dark seeds. Overall, there were no differences in the
mean commercial yellow and dark seed oil contents.
The yellow seed, however, has increased in oil content
from 0.5% less than the dark in 1982 to about 1.0%
more than the dark in the 1985 crop year.

The lower oil content of yellow seeds compared to
black seeds in the same sample in certain years could
have been due to a combination of:

(i) admixture with dark seeds with higher oil content;

{ii) failure of yellow seeds to maintain oil content ad-
vantage over dark seeds under stress growing con-
ditions as occurred in 1982 (frost), 1983 (drought)
and 1984 (drought).

While there was a slight tendency for samples with
more dark seeds to have smaller differences in oil con-
tent, it is unlikely admixture with other dark-colored
varieties accounts totally for the oil content differences
in pedigreed and commercial seeds. The partially yel-
low-seeded varieties were reported to contain at least
2% more oil than dark-seeded B. campestris lines and
only 1% less oil than the B. napus lines (1). It seems
that the change in oil content difference between
breeders’ and commercial seed was due at least partially
to some change in the seed itself, either through loss of
quality (outcrossing) or failure to adapt to the stressful
growing conditions of 1982-1984.

Protein content. Yellow seeds from both commercially
grown and pedigreed Tobin and Candle had higher pro-
tein contents than the dark-colored seeds (Table 2}
The differences were least in 1982 and 1983, especially
in Alberta where maximum admixture with other
varieties is suspected. In order to decrease the protein
differences between yellow and dark fractions, the dark
admixed seeds would have to have been B. napus varie-
ties. B. napus varieties have been shown to contain 3 to
5% more protein than B. campestris varieties (1).

Chlorophyll content. Dark seeds contained at least as
much as if not more chlorophyll than yellow seeds in all
but one of the samples. Unlike B. napus varieties,
B. campestris varieties have not been associated with
problems due to high chlorophyll levels. The one high
level in the yellow seed occurred in the 1982 Alberta
Tobin and could be attributed to the frost problem that
year. If the lower chlorophyll trend should also be
observed when yellow B. napus lines are developed,
this would be an additional quality bonus.

Glucosinolate content. Meals from dark seeds had
equal or more glucosinolates than meals from yellow
seed in all samples examined. The small differences for
pedigreed seed had not been reported previously. The
larger differences in commercial seeds probably were
due to admixtures with older non-canola varieties,
principally B. campestris cv. Torch.

Crude fiber. The oil-free meals from the yellow seeds
had about 5% less crude fiber than those from the dark
seeds tested. This difference was consistent with pub-
lished values (1).

Fatty acid composition. Dark-colored seeds had
higher erucic acid levels than the light-colored seeds in
commercially grown samples, but differed very little
in pedigreed samples. This suggests the commercial
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samples were contaminated with higher erucic acid
material such as B. campestris cv. Torch.

Yellow seeds had more linolenic acid and higher Iodine
Values than dark seeds in both the commercial and
pedigreed samples of both varieties. Since the linolenic
acid content and Iodine Value of the yellow B. juncea
parent is higher than the B. campestris parent (11), it is
possible the yellow seeds were expressing the B. juncea
parentage more than the dark seeds.
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