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RAPESEED ADAPTATION TRIALS IN CYPRUS

A. Hadjichristodoulou

fbstract

Variety and spacing trials, and observations on sowing date of rapeseed were conducted during the
period 1984-88 under rainfed conditions or with supplementary irrigation. Average grain yields of
Brassica napus varieties were as high as 3.4 t/ha and in some favourable environments were even
higher (5.9 t/ha). All varieties flowered in March and matured by late May. They were tall (150
co) and produced small grains (2-3 ag), of 47-79 kg/hl voluse weight, 36-40Y oil content and 24-
25% crude protein content, It is expected that rapeseed will produce 1.3 t/ha of seed oil, and
2.2 t/ha of nmeal as a by-product, which is a high protein (40%) livestock feed, Brassica
campestris varieties were earlier but gave lower yields than B, napus varieties. Populations of

38-130 plants per

gave similar yields. Irrigation increased yields. It is concluded that

rapeseed can be successfully grown in Cyprus because it matures before the onset of drought in
late spring-early sumeer. Sowing must be done in November. Late and tall varieties producing
large grains and the highest yields. Breeding must aim to produce varieties with a short period
at the rosette stage, in order to reduce cospetition by weeds.

The Agricultural Research Institute
initiated, in 1980, a program aimed
at examining the possibility or
growing oileeed cropz in Cyprus.
The firest cropes studied were
safflower, soybeans and =sunflower
&, 7, 8). Rapeseed was then
introduced and teszted under both
rainfed and irrigated conditione.

Cyprus imports all the seed oils
and feed meals it needs. An o0il-
refining factory is in operation,

and there iz also a factory (at
Paphos) which can extract oil from
seeds, but it is not yet in

operation.

Brassica oilseed varieties are
grown widely in India, China,
Pakistan, Europe, Canada and
Australia, but not in the Middle
East, North Africa and the
Mediterranean area (11). Recently
developed varieties of rapeseed
produce good quality o0il and meal

({low in alkaloids). These varieties
are known in Canada as Canola (1).

Rapeseed oil was used centuries ago
in preparing and in cooking food in
some Asian and Mediterranean

countries (12)., Today, China is the
top producer of rapeseed followed
by Canada, which is the world's
largest exporter of rapeseed oil.

The crushing of rapeseed produces
two valuable products: 40% oil and
a meal which contains close to 40%
crude protein. The original use of
the oil was for industrial
purposes, primarily as a lubricant
{10). Rapeseed oil was approved for
buman consumption recently (in 1958
in Canada) and today, it is being
used in many countries for making
margarine, for cooking, and as
salad dressing. The wide acceptance
of rapeseed oil for human
consumption resul ted from the
success of breeding program to
reduce erucic acid in the oil from
25-30% in the original varieties to

lese than 2% in the most recent
varieties. 0il from varieties low
in erucic acid has  higher

nutritional value and is refined at
a lower cost (10). Rapeseed meal of
the original varieties contained
1.5%4 glucosinolates, which reduced
the efficiency of wutilization of
the meal fed to livestock and

! Technical Bulletin 104, ISSN 0070-23F15, ARI, MOA and NR, Nicosia

Cyperus, December, 1988.
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Therefore, rapeceed meal
readily accepted in
Genez for low

poultry.
has not been
the feed industry.
glucosinolate content were
discovered by Krzymaneki in the
Folish variety Bronowski (10) which
was used in breeding programs. Ry
1974, the first commercial variety

of Canola (low in erucic acid and
in glucosinolates) was licenced in
Canada.

The genus Brassica is represented

by many wild and cultivated
epecies. The present studies dealt
with varieties of oileeed Braszsica
sp.y Of which the o0il is low in
erucic acid and the meal is low in

glucosinoclate. They belong to two
annual epeciee, B. rapus, commonly
referred to az rape or Argentine

rapeseed, and to B. campestris,
commonly referred to as turnip rape
or Folieh rapeseed (10). The two
species differ mainly in earliness;

5. campestris varieties are
earlier, and thue escape late
drought, and they are shorter and

more resicstant to
maturity (1). B. campestris is
legse cenesitive to drought but it
yields less, and has smaller czeeds
of a lower oil content (3).

cshattering at

Varieties belonging to both
species, napus and campesiris, were
introduced and tested in Cyprus,
mainly under rainfed conditions, in
order to <=elect varieties adapted
to the climate of Cyprus and also
be grown in rotation with barley.

Materiale and Methods

Varieties were introduced from
Australia, VYugoslavia, Sweden and
Canada during the period 1983-85,
and were evaluated mainly under
rainfed conditions. The varieties
were celected to be low in erucic
acid and glucosinolates. As
rapeseed was a completely new crop
to Cyprus, information from other
countries wae used in deciding on
sowing date, seed rate, and weed
and disease control in the initial

part of the work.

In an obeervation nurcery, five
sowing dates were compared,
starting in November and following
in monthly intervale until March.
There were four replications sown
in randomized complete blocke.
Sowing was done by an experimental
drill in November at <ceed rates
ranging from 7.5 to 10 kg/ha, and
sowing depth around 3 cm. Between-
row spacing was 17.5 cm. Seedlings
were thinned in the row to
approximately 3 cm (110 plants/&).
However, becaucse of uneven
emergence, the number of plants was
around 20% lower in most cases. At
sowing, 43 kg N and 30 kg %05 per
ha were applied. In addition, 40 kg
N/ha was top dressed in late
January- early February (beginning
of bolting). Incects were
chemically controlled whenever
necessary. Weeds were controlled by
hand, mainly at the rosette <=tage
(1-2 monthe after emergence).

At maturity (end of May} plote were
harvested by hand or mower, sun
dried and then fed to an

experimental combine for threshing.
Harveesting was done when the s=eede=
were ripe but the stems =till
green, to avoid shattering.

Data were recorded on plant
phenology, flowering date, plant
height, grain yield, 1000 grain
weight, volume weight, protein
content (% N % 35.71) and oil
content.

Moet of the trialz were grown under
rainfed conditione where annual
precipitation ranged from 288 to
487 mm (Table 1). Frecipitation was
unevenly distributed during the
growing season, but in general the
first affective raine came in
November and increased in amount
and frequency during December-
February. Lower amounte were
recorded in March-April and very
little precipitation occurred in
May. Supplementary irrigation (30—
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80 mm) was provided in three of the adequate soil moisture throughout
11 trials (Table 1) to maintain the growing season.

Table 1. Brain yield (kg/ha) of the best rapeseed varieties: four B. napus and one B.campestris

{Jusbuck) .
Year/name location of testingss
1983/4 1984/35 1985/6 1986/7 1987/8
Variety Athalassa Dromo Saranta- Athla- Moro- Dromo- Athla- Dromo- Athla- Mean 11

laxia skalon ssat cambos Zyghi# faxia ssa  Jaxia ssa  Zyghi* trials
Wesreo 2109a 4484 3b 2812 ab 5750 a 1835 b 1770 a 345a 5923 a 31Ba 1¥MTa M23Ia U9
Wesway 1791 a 3B78bc 3256 a 4847 a 2124 ab 2150 a 3697 a 5821 a 96 a 1519 a 4761 2 343
Wesroona 2324 a 4921 a 3078 a 2893 a 1879 b 2345 a2 4335 a 4702 a 2426 bc 2031 a 4993 a  32%h
Midas 1880 a 453bab 2945ab 4780 a 2560 a 2211 a 3037 a 4954 a 2680 ab 1710 a #4455 a 3248
Jusbuck 2020 a X% c 2353 b I522a 1739b 204B a I a WI15b 1600c 1R1aW52a 2983

v o 4.0 14 13 45 18 yAS po:] 2 22 42 1
Precipita-
tion (ma®) 314 487 288 288 323 291 9 21 479 M6 438

* Irrigated. # Values followed by the came letter are not significant at 5% level.

Resultes eliminating weed competition, and

soon reached flowering. B.

Plant Growth campestris varieties flowered in

the first 5-10 days of March and B.

Following sowing in moist =soil, napus about 20 days later.

emergence took place within 10-20 Froduction of <secondary, and lower

dayse depending on temperature. order branches, and flowering

Because, unlike in cereals, the continued and, in normal population

growing point of rapeseed is above dencsities, all the available space

the ground it is liable to injury. was filled. Rapeseed matured soon

Indeed, in some cases significant after barley (end of May) before
damage {thinning) was  caused s0il moisture was exhausted.

through destruction of the growing
point by birds. The young plants Brain Yield
remained at the rosette stage for

about &0 days, developing 3-6 Grain yield varied with location
leaves, during the cold winter and year, from 1.8 t/ha to 6.0
months. At this stage, in addition t/ha. Yield data are given for the
to high seedling mortality, the five most promising varieties
young plante could not compete with teested in 11 trials during 1983-88
the weeds, especially grasses. (Table 1J). Jumbuck belongs to B.

campestris and the other varieties
After the rosette stage, the plants to B. napus. Three out of the 11

reached bol!ting =tage by rapidly trials were given supplementary
sending up their stem with a irrigation. In some rainfed trials
cluster of flower buds at the top. with good rainfall distribution and
The time from emergence to bolting high soil fertility, vyield was
was  influenced by species and comparable to that of irrigated
temperature. B. campestris had triale.

shorter period than B. napus, but

differences among varieties within The highest yielding varieties were
cspecies were negligible. After Wesreo and Wesway (3.4 t/ha),
bolting, the plants grew fast, followed by Wesroona and Midas (3.3

covered the soil, thereby t/ha). The range of mean yield was
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1.%3-8.9 t/ha for Wesreo and 1.5-5.8
t/ha for Wesway (Table 1J. The
yield of Jumbuck was 2.6 t/ha, Z4%
lower than the yield of the best B.
napus varieties Wesreo and Wesway.
Tobin, another 5. campestris
variety, tested in &6 trials during
19846~88 gave an average yield of
2.95 t/ha, eimilar to that of
Jumbuck (2,467 t/hal. Global,
another promising variety, gave
2.9%4 and 7.2%4 lower vyield than
Wesroona and Wesway, recpectively.
{Jther promicsing B. napus varietiecs
which gave clightly lower vyield
than the above varieties were:
Alte:, Fivot, Regent, Tobae,
Wectar, Niclas, Sv 002249, Sy 02221
ang Wesbrook.

Flowering Date

B. campestris varietissz
flowered around 20 days earlier
than B. napus varietiecs. All
varietiec tected flowered in March
{Table Z). The mean flowering date
of Jumbuck was the 2nd of March
compared to 18-2Z7 March for the B.
napus varieties. Thus, flowering
and grain +illing were complated
during March-April, a period during
which there are etill =oil moisture
recerves and, in addition, 40-7C¢ mm
rainfall. Variation in flowering
date among yeares was small.

In general

Table 2. Flowering date (1 = 1 February) of
rapeseed varieties

Year/number of locations#

cm for Jumbuck (B. campestrisz) and
145-152 cm for the 5. napus
varieties ({(Table 3). Environment
caucsed eignificant variation in
height, which ranged from 110 cm at
Dromolaxia in 1987 to 190 cm irn an
irrigated ewuperiment at Zyghi in
1988. In general, rapeceed rlants
were taller than cafflower or
cereale grown in the same fields.
Some lodging was observed at the
later ctages of maturity, but it
did not affect yield.

Table 2. Plant height of rapeseed varieties {(cm).

Year/number of locations#
198374 1984/5 19B4/7 1987/8

Keighted

Variety 1 loc. 1 loc, 21lec, 3 loc. mean

Wesreo 140 a {3 a 1844ab 16Ba 1523

Wesway 136 ab 134 a 14bab 166 a  131.4

Wesroona 114 ac 131 2 146 ab 164 a 147.0

Midas 129 abc 1383 132 b 162 ab  145.3

Jumbuck 118br 131 a 1593 {4fh  141.4

oy 9.3 4.8 131 6.6

% Yalues followed by came lettere are not
significantly.

1007 Grain Weight

The mean 1000-grain weight of the

most promising varieties was 1.9

.2 g (Table 4). The two 5.

campestris varieties had =imilar
1000-grain weight {around I gJ).

Table 4. 1000-grain weight of rapeseed varieties.

Year/nusber of locationst
1983/ 1984/ 1985/ 1989/ 1987/ Meighted
§ 4 4 7 8 pean

19683/4  1984/5 1987/8 Weighted Variety Z2loc. 41oc. floc. 21lec. 31loc. 12 loc.

Variety { loc. 21lpc. I loc. mean Wecren  2.B0bc 317c 2.%0a 2400 2.9a 2.9
Wesren 20 Ha S4a 532 Wecway 1.%Ta LMabida 300a l0a 32
Wesway 34 Fa Sia 9.2 Wecrgona AL00b 3130 bc2.75a 2.88a 2.8a L0
Wesroona 31 45b 49b 48.0 Midas 3.20ab 3.55a l00a 2.88a %la 32
Midas 24 90 ab 34 a 52.7 Jusbuck 2.75c¢ 1.98d 2.0 a 1.50c 1.6b 1.9
Jumbuck 8 P¥ec N¥e 30.5 v 8.8 13.4 137 8.0 127

I RVA] - 8.9 4.B # Yalues followed by same letter are not significantly

+  Valuec followed by came letter one are
significantly different.

Flant Height

Plante at
tall, with

maturity
a height

were generally
of around 140

002249 and &v 02221 gave
1000-grain weight among
napus varietiecs.
Environment, ecpecially drought
during grain filling, affected
1000-grain weight. In 198B the mean

Tobas, Sv
the lowest
the B.



F
3
H

1000-grain weight for 11 varieties
was 2.2 g in a dry =ite (Athalassa)
but 2.6 and 2.%99 in irrigated or
high rainfall areags (Zyghi,
Dromolaxia)l.

Volume Weight

Differences among varieties in
Volume weight were small, around 2I-
S percentage pointe.

The mean of the highest vyielding
varieties over 12 triale was 6&7-69
ka/hl {(Table 9). There was no
eignificant difference between
napus and campestris varieties.
Environmental influence on volume
weight was =mall.

Table 5. Voluse weight of rapesesd varieties {kg/hl)

Year/nusber of locations

1983/ 1984/ 1983/ 1989/ 1987/ Weighted

4 § 4 7 g pean
Variety 2 loc. 4 loc, 1 loc, 2 loc, 2 lec. 11 loc.
Wesreo Toab 85 s2a 4Bab 4BE 48
Wesway 7a 9a 6Ba Ha Ha &
Wesroona 680 &7c  62b H%a K92 4B
Midas 8b bhd 4la 41D 7b &7
Jusbuck bhc Bp bla &1h -
oVt 1.6 0.7 47 1.1 1.1
¥ Values followed by same letter are not significantly.

Di]l Content

Dil content varied with variety and
environment, but the differences
were emall. For the highest
yvielding varieties, it varied f{rom
I7% to 41% (Table 6). Midas had the
highest 0il content. However, when
all the varieties tested, including
low yielding ones, were considered,
the range in =il content was much
wider, Z4%-47%4 in 1987 (for 20
varieties) and Z8%~44% in 1988 i{for
11 varieties). For the same
variety, o0il content irn different

T

yeare varied by 3-34.

The poil content of the two &.
campestris varieties in 1987 was
37%, the mean of 20 varieties 40.35%
and the range 34-47%. In 1988 the
0il content of the two campestris
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varieties waes 417% and 42%, and the
mean of napus varieties 42.2%

Considering only the highest
yielding varieties, 0il content of
Jumbuck was 28%, compared to 38-41%
for the napus varieties (Table 6).

Table &. 0il content of rapeseed varieties {percentage of
dry satter).

Year/nusber of locaticns

1983/ 1984/ 1985/ 1989/ 1987/ Weighted

4 4 4 7 8 sean
Variety 2 loc. 4 loc. ! loc, 2 loc, 2 lec. 11 lo,
Wesreo Ved ¥a %a Bar #1538
Wesway ¥Beod Ba Ba¥Fa Be ¥
Wesroona Rbc Ha Wa Hb HbL T
Midas b Va 4aa Ka 4
Jusbuck §1a THa BaTa 4b B
v 4.6 107 7.8 63 3.6
¥ Values followed by caee letter ac not significantly

Crude Frotein Content

The mean protein content of the
high vielding varieties wasz Z4%,
with emall differences among
varisties, Table 7. The range of
protzin content in  two trials in
1997 for 21 varieties was 22-26%
and in 1988 for 11 varieties 19-

e
.idil-.

ficcpciations Among Traite

In the 1986-7 and 1987-8 triales, 20
and 11 varieties, respectively,
were evaluated. Grain yield in 1988
was ascsociated with late flowering
at an irrigated =ite, Zyghi, and at
a high rainfall <=ite, Dromoloxia
{Table 8J. At Athalassa, where
there was moisture cstress during
maturity, especially +for the late
varieties, the correlation between
flowering date and vyield was not
cignificant. The correlations of
grain yield with 1000-grain weight
and plant height <chowed that tall
varieties and varieties producing
large ceeds gave high grain yield.
Correlations of yield with other
traits were not significant.
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Table 7. Crude protein content (NX x §5.71) of dry matter of rapeseed varieties.

Year/nusber of locations# Weighted
19683/4 1984/5 1985/6 198477 1987/8 mean
Variety 2 loc, 3 loc. {loc, 2 1loc, 2loc. 10 loc.
Wesreo 23.5a N.1a 20.0b 5.9 24.2a 23,2
Wesway 2b.4a .1a 21.9a 24.53b 24.3a 24.8
Wesroona 23.5a 24.2ab 21.5ab  24.9ab 24.3a 3.0
Midas 26.0a 25.5a 21.0b 23.1b 2Z.7a 2.3
Jumbuck 25.9a 24.2ab 20.% PAR 2. 3.7
(W 1vA] 11.4 5.1 5.3 4.1 4.7

# Values followed by same letter are not signficantly different.

Table B. Correlation coefficients between traits (N:33 to B0) of rapeseed varieties
(20 in 1986-7, 11 in 1987-8).

1986-7 1987-8
Athalassa  Dromolaxia  Athalassa  Zyghi
Brain yield x Numb. of plants 0.13 - - -
. Flowering date - 0.49%x 0,004 0.74%+
. Plant height -0.005 0. 654+ 0. 35% 0. 538+
‘ Volume weight -0.29 0.11 -0.05 0.08
. 1000-grain weight 0.44 0. 68 0,07 0,665+
" 0il content 0.002 0.15 0.3 -
. Nitrogen content -0.23 0.24 -0.07 -
Number of plants x Plant height 0.07 - - -
" Volume weight 0,32 - - -
1000-grain weight 0.24 - - -
* 0il content 0.23 - - -
" Nitrogen content 0.09 - - -
Flowering date x Plant height - 0,82+ 0,34+ 0.58%
N Voluse weight - 0.5 0.09 -0.3
. 1000-grain weight - 0,762+ 0.48%+ 0.72x%
. 0il content - 0.40+ -0.04 -
? Nitrogen content - 0.29 0,57 -
Plant height x Volume weight 0.27 -0.30 0.47%% 0.26
. 1000-grain weight -0.18 0.77%% 0.28 0.45%#
" 0il content -0.38 -0.71%+ -0.23 -
" Nitrogen content -0.05 0.24 0.27 -
Voluse weight x 1000-grain weight (.22 0.005 0.18 -0.22
" 0il content ~0,92%% -0.71%+ -0.83%+ -
" Nitrogen content 0.27 -0. 11 0.12 -
1000-grain weight x 0il content 0,35+ 0.27 -0.08 -
" Nitrogen content -0.2% 0.09 0.42 -
0il content x Nitrogen content -0.19 -0.28 -0.15 -

# = 0.05; #P = 0.01



Population Density

The actual number of plants per m2
in the five cpacings were 38, 69,
71, 93 and 130 at Athalasesa, and
48,86, 102, 129 and 182 at Akhelia.
The populations were <cimilar in

both varieties tested, B&. napus
var. Wesroona and B. campestris
var. Jumbuck. The effects of these

populations were not significant in
any of the traite tested, namely
grain yield, plant height, volume
weight and 1000 grain weight.

The grain yield of Wesroona was
higher than that of Jumbuck by 3I1%
at Athalassa and by 0% at Akhelia.

Difterences among locatione were
significant. Yield at Athalassa and
Akhelia was .2 and 3Z.4 t/ha,
respectively, plant height 121 and

149 =m and 1000-grain weight 2.4
and 1.7 g.

At Akhelia, the number of plants
waes recorded twice, at the rosette
stage and at maturity. Flant
mortality over the two varieties

was 7-117 at the low population
dencities (34 to &5 plantse per m*)
and 1Z-14% at the high population
dencsitiecs {80 to 109 plante per m®).

Discussion

Rapeseed can be grown 1in Cyprus
under rainfed conditions or with
supplementary irrigation. Yielde of
up to S.0 t/ha were obtained even
under rainfed conditions with 321
mm of well distributed rainfall as
was the case in 1984-7. Yields were
as low aes 1.8 t/ha under unfavour-
able precipitation conditions. The
vields obtained are among the
highest reported under experimental
conditione. Commercial yields in
Canada and other countries are 1-2
t/ha. Thus, the varietiecs used and
the agronomic practices employed
have given excellent resulte under
Cyprus conditions. With further
research work on varieties and
cultural practices, higher yields
will be obtained. Optimum N
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India
In Cyprus
kg N/ha was

fertilizer requirements in
were 60-735 kg N/ha ().
a uniform rate of 90
applied.

The main advantage of rapeseed over
the other oilseed crops (safflower,
soybeans and sunflower) ic that it
can be grown rainfed. The growth
cycle of the varietiec tected was
completed before drought <cet in
late-spring. Barley, the mocst
succeszful rainfed crop in Cyprus,
matures at the same time as
rapeceed.

However, there are szome aspects of
rapeseed varieties that need to be
improved. Seedling mortality is
higher than cereale because the
growing point of rapeseed 1 above
the ground and 1s exposed to damage
from biotic and non-biotic factores.
The decsired stand can be obtained
by increacsing the seed rate
accordingly. The <econd point of
concern is the long period that the
young plant remains in the rosette
stage in the winter. Because of the
very slow growth during this
period, facst growing weeds,
especially grasees, could csmother
the crop and thin it drastically.
In <come countries, weed infecsted
stands at this stage are ploughed
in the <=oil {9). Rapeseed competes
very well with weede after the
rosette cstage due to 1its fast
growth aftter bolting stage.
Competition by weeds at the rocsette
stage can be reduced by pre-
emergence application of herbicides
e.q. Trifluralin (1). However,
damage by weeds could also be
reduced <cignificantly if varieties
having faster early growth are
developed.

Rapeseed growing is completely
mechanized. However, losses at
harvesting may be quite high (10%)
because of <chattering (4). Losses
of seed at the cutter bar amounted
to almost 90% of the total yield
losses by combine harvesting. The
main harvesting methods are: (a)
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swathing and threshing, {bJ
desiccation by chemicals and
combining, and {c) direct
combining. iIn Cyprus, the combine

for cereals can be
modifications to

harvesters used
used with some
harvest rapecseed.

The present study cshowed that
population depsities from 38 to 182
plante per m° gave cimilar yields.
Other <=tudies gve <similar results
{optimum plant_ population around
20-60 plante/m? ). By adjusting
secondary branching, rapeseed
plants can compenczate for low or
high plant populations (9, ). Even
8 plants per m° gave a worthuwhile
yield in =ome cases. In Canada 70-
170 plantse per m are recommended.
Seed rates are adjusted to <=o0il
conditions; lower <ceed rates are
used on fallow than on <stubble. The
recommended seed rates vary from 7
to 12 kg/ha (1). Our trials, <=own
on a well prepared ceedbed with
7.9-10 kg/ha, gave excellent stands
and in most cases thinning was
necescary at the seedling stage, to
reduce the number of plante to
110/m”.

The agronomic traite are comparable

to those reported in other
countries. In general, the plant=z
were very tall (150 cm), produced
emall grains (1000-grain weight 2-3
g compared to 30-40 g for barley)
and of high volume weight (47-49
kg/hl). The o©il content was around

Z8% and crude protein content 24%.
From the data of these studies, the
expected vyield is 3.5 t/ha of
grain, from which 1.7 t/ha of oil
and 2.2 t/ha meal rich in protein
{(40%) will be produced.

The best varietiez were the B.
‘napus varieties, which, though
maturing later than B. campestris

gave higher yield in most cases, on
average 25% higher. B. napus
produced larger grains but
differences in other traite between
the two species were small.

The correlation coefficients
between traits ehowed that the

highest yielding varieties were
late and tall, and produced large
graine. This can aid future

breeding programs.
It is concluded that rapeseed can
be grown successfully in Cyprus.
Yieldes are <caticsfactory even under
rainfed conditions but with 1-2
irrigations in dry years,
especially at the grain filling
period, vyields can be increased
eignificantly. Thie crop can be

grown in rotation with barley and
any other rainfed or irrigated
crop. The protein-rich meal can

reduce soya meal imports. There is
no poseibility to export seeds of
oil Crops. Therefore, it is
neceseary for the cseed to be
processed locally.
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