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ABSTRACT

Two field experiments were carried out during two seasons in Agricultural
Experimental Station of Desert Research Center at Wadi Sudr, to study the effects of
salinity levels ((3607 and 4602 ppm) and ¢ycocel application (00, 250, 500 and 1000
ppm) an physical, chemical properties and fatty acids composition of oil extracted
from seeds of two canola cultivars (Pactol and Serwd) grown under salt-affected
calcareous soils.

The data indicated clearly thal, acid, peroxide and saponification values were
increased in oil of Pactol and serw4 cultivars under high level of salinity at 0 and 6
month of storage. While, the iocdine value was significantly decreased in oil of two
cultivars under high level of salinity at 0 and 6 month of storage. Acid value was
increased by spraying dose of 500 and 1000 ppm CCC for Pacto! and Serw4 cultivars,
respectively. Also, Pactol and Serw4 cuitivars gave the maximum values of peroxide
value by spraying dose of 500 ppm CCC. While iodine value took the reverse effect
for two canola cultivars after treatment with 500 ppm CCC. After 6§ month of storage at
room temperature, acid and peroxide values for Pactol cultivar were increased by
spraying dose of 500 ppm CCC. While, acid and peroxide values for serwd cultivar
were decreased by spraying of 250 and 1000 ppm CCC, respectively. In this regard,
the spraying of CCC tended to increase iodine value for two canola cultivars.

Caproic, lauric, myristic, palmitic, slearic, olei¢, linoleic, linolenic, arachidic,
Cis-11-eicosenoic and behenic acids were detected in most samples of canota oil
under study. The predominant saturated fatty acid in two canola cuitivars (Pactol and
Serwd) is palmitic acid. The major constituents of unsaturated fatty acids in oil
extracted from two canola cultivars were oleic, linoleic and linolenic acids. Concerning
the erucic acid content {which is the main limiting factor for canola oil use) in oil of two
canola cultivars, it was increased under high level of salinity. Spraying of Cycocel
under low level of salinity tended to increase the erucic acid in cil of serw4 cultivar,
when applied at rate 1000 ppm CCC. Under high level of salinity, erucic acid for
Pactol was increased with increasing cycocel levels. While, Serw4 cultivar took the
reverse effect for such content, when applied at rates 250 and 1000 ppm CCC.
Keywords: Canola, saline conditions, Cycocel, Chemical conslituents, Fatty acids.

INTRODUCTION

Egypt is facing acute shortage of edible oils. There is a wide gap
between the production of vegetable oil and its consumption. The average
production was 144,000 tons in 2002, whereas the consumption amounted to
1,097,000 tons, in the same year {FAS 2003). The wide gap between the
preduction and consumption of vegetable oil reached to 86.8%, which has
created a need for importation from other countries.

Since it is difficult to increase the cultivated area of oil crops through
the Niie Valley, cultivating new non-traditional oil crops such as Canola in the
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newly reciaimed $oils (such as Wadi Sudr in south of Sinai) seems to be one
of the most promising solution for this acute problem.

Canola (Brassica napus) is a major oil crop in USA, Canada, UK and
many other countries in the world. Canola has many advantages in
comparison with the other oil crops, e.g., sunflower, cotton, corn and peanuts.
Itis cultivated in winter in contrast with oil crops, which are grown in summer.
Therefore, no competition would occur with the major summer crops. So it
can cover the oil gap in oil production in Egypt.

Canola seeds is a major world source of vegetable oil, which
contains about 40 to 45 % of cil. The production of canola oil has grown
much faster than any other source of edible vegetable oil in the last years.
After oil extraction, a meal containing about 25% proteins is obtained.

Some canola genotypes produce oil with a high amount of erucic
acid, which has a lead effect on public health. This obstacle made several
countries refuse to utilize rapeseed oil in human feeding. The name canola
was adapted in 1979 in Canada for any genetically modified rapeseed variety
that contained less than 2% erucic acid in its oil. This definition was revised in
1997 to less than 1 % erucic acid in the oil (Amarowicz et a/., 2000).

The most new lands in Egypt are subjected to salinity stress such as
Wadi Sudr in south of Sinai. The rainfall or the existing fresh water in this
region is limited. So, irrigation in this region depends mostly on underground
water. Also, the soii of Wadi Sudr showed to be saline and highly calcareous.

The major inhibitory effect of soil and irngation water salinity on plant
growth and development has been attributed to osmotic inhibition of water
availability, toxic effect of salt ions and nutritional imbalance caused by such
ions, Under these conditions salinity has a great role in the definition of the
absorption feature of piant roots which could be reflected on the behavior of
any particular crop with respect te physiological and metabolic activities.

in recent years, some growth regutators e.g. Cycocel {Chloromequat
or CCC) are described to increase the ability of some plants to withstand
stress conditions, such as salinity, water stress and other stresses. The
conspicuous effect of CCC is growth retardation by shortening of the upper
internodes. This may be leading to enhance the accumulation of free
assimilate for additional floret differentiation, grain filing and/or for more
branching.

Therefore, the present work was carried out t¢ study the effects of
salinity levels and cycocel application on physical, chemical properties and
fatty acids composition of oil extracted from seeds of two canocla cultivars
(Pactol and Serw4) grown under salt-affected calcareous soils.

MATERIAL AND METHODS

Two field experiments were conduced under calcareous of Ras
Suder Agricultural Experiment Station of Desert Research center, South Sinai
Governorate, Egypt during 2000/2001 and 2001/2002 seascns to study the
effects of saline water irrigation (3607 and 4602 ppm) and foliar application of
Cycocel (00, 250, 500 and 1000 ppm). The seeds of Canola cultivars (Pactol
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and Serw4) were obtained from the Field Crop Institute, Agriculture Research
Center, Ministry of Agriculture, Giza, Cairo, Egypt. Planting was carried out
on 1 st November during the both seasons at rate of 2.5 Kg seeds per
feddan. The experiment included 16 treatments (two Canola cultivars, two
salinity levels of irrigated water and four levels of Cycocel} were arranged on
split split plot design with three replicates. The plot area was 6 m %(2 X 3 m?).
Qrganic manure and caicium su?erphosphate fertilizers were added during
soil preparation at rates of 20 m® and 30 Kg P,0, per feddan, respectively.
Three doses of ammonium nitrate (33.5 % N) were added at rate 45 Kg
N/fed. The chemical analysis of saline irrigation water and soils are presented
in Tables {1& 2). The growth regulator used in this experiment is Cycocel (2-
chloroethyl trimethyl ammonium chloride). 1t was applied with four levels [C0
(as control using tap water), 250, 500 and 1000 ppm]. Plants were spraying
with CCC as follows:

1-Spraying at prebranching stage (30 day after sowing).

2-Spraying at preflowering stage (75 day after sowing).

Chemical analysis

Canola seeds under investigation were cleaned, fred from foreign
matter and milled into a small particles. Oil was exfracted from the grounded
canola seeds with n-hexane (b.p. 60-70) using Soxhlet apparatus according
to the procedure described by A.O.A.C. (1995). The solvent was distilled off
by rotatory evaporator at 40-50 °C. The oil was dried over anhydrous sodium
sulfate, filtered and kept in dark bottles in the refrigerator for analytical
purposes.

Refractive index, acid value, peroxide value, saponification value and
iodine value were estimated according to A O.A.C. (1995). The fatty acids of
the oil were converted to methyl esters using method according to Chman et
al., (1973). Methy! esters of fatty acids were separated by using Varian 3700
GC, with column 200 cm glass, 4% OV-101 +OV-210 on 80/100 mesh and
chromosorb W.HP. Both of injector and flame ionization detector (FID)
temperature were 150 and 250°C | respectively. Carrier gas was nitrogen, 20
ml/ min flow rate. The program beginning with 100°C for 2 min, then increase
to 200°C with rate of 10°C/min and isothermally for 25 min.

Statistical anaiysis:

The data were analyzed statistically according to the procedure
outline by Snedecor and Cochran (1967). Means foillowed by the same
alphabetical letter (s) are not statistically different at the 0.05 level of
significance according to Duncan’'s multiple range test {1955).

RESULTS AND DISCUSSION

Physical and chemical properties of canola oil: -
1.Effect of salinity levels:

The effect of salinity on physical and chemical properties of canola oil
can be deduced from data presented in table (3}.
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Data showed that acid value, peroxide value and saponification number were
significantly increased under high level of salinity as compared with the low
level at 0 and 6 month of storage. In this regard, Noureldin ef af (1994)
showed that acid value was higher for rapeseed plants grown under saline
soil conditions than those of plants grown under sandy soil conditions. Also,
Zeitoun (1999) found that refractive index was 1.467, peroxide value 0.50,
saponification number 194 and iodine value 118 in the Egyptian canola seeds
of Pactol cultivar {Brassica napus} grown and yielded at Noubaria area.
While, the iodine value was significantly decreased under high level of salinity
at 0 and 6 month of storage.

The obtained data can be aftributed to the fact that the oxidation of
vegetable ocils takes place in a series of steps, and is often referred to as a
free radical type oxidation because the initiation step is the formation of a
fatty free radical. This occurs when a proton is lost from the alpha
methylenic carbon in the fatty acid chain. The fatty free radical is readily
susceptible to attack by atmospheric oxygen, resuiting in the formation of
peroxides and hydroperoxides. The final steps in the autoxidation
hydroperoxides may split into smaller organic compounds such as
aldehydes, ketones, alcohols and acids, which give the obnoxious odaor of
rancid oil (Sherwin, 1978},

2 Effect of Cycocel application:

Data presented in table (4) show the variation in physical and
chemical properties in ail of cancla seeds cultivars due to effect of CCC at
zero time. Results indicated that acid and peroxide values were significantly
increased with spraying dose of 500 ppm CCC as compared with the control.
Also, the saponification value took the same trend by spraying of 500 and
1000 ppm CCC. ‘While, the minimum value of iodine number was obtained by
spraying dose of 500 ppm CCC. The obtained data were within the range
reported by El-Samanody (1998) and Atta (2000).

After 6 month of storage at room temperature, the same table shows
that acid and peroxide values were decreased by spraying dose of 1000 ppm
CCC as compared with the control. Sawan et al {2001) reported that the
application of growth retardant (Cycocel) decreased the acid value in oil of
cotton. Also, the saponification and iodine values were increased with
spraying dose of 1000 ppm CCC as compared with the control. In this
respect, Ei-Shahat (2000} and Farag (2004) found that increase in the acid
value and peroxide value had accrued with storage. Also, there was a
decrease in the iodine value of all oils from zero time to final time.

3.Va.ietal differences:

Results in table {5) show the response of physical and chemical
properties in oil of canola cultivars under salinity stress. It is quite clear from
these results that Serw4 cuiltivar significantly higher than Pactol cuttivar in
peroxide value at 0 and 6 month of storage. In this regard, Noureldin et al
(1994) and El-Samanody {1998) found difference of chemical properties in oil
between varieties of rapeseed (Brassica napus) grown and yielded under
Egyptian conditions.
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4. Effect of interaction between salinity and cycocel levels:

Data in table (8) iliustrate the interaction between salinity and cycoce!
levels on physical and chemical properties of oil of canola cultivars at zero
time. Acid value was significantly decreased by spraying dose of 500 ppm
CCC as compared with the control under low level of salinity. While, the
spraying dose of 500 and 1000 ppm CCC had increased the peroxide value.
The reverse effect was true for iodine value under the same salinity level.
However, the saponification value was increased by spraying dose of 1000
ppm CCC as compared with the control. Under high level of salinity, the acid
and peroxide values were increased by spraying dose of 500 ppm CCC as
compared with the control. While, the reverse was true for iodine value under
the same salinity level.

Also data in table (6) showed that after 6 month of storage at room
temperature, acid value decreased when cycocel was aoplied at rate 500
ppm CCC under low level of salinity. Also, peroxide value took the same
trend by spraying of 1000 ppm CCC. While, the reverse was true for
saponification and iodine values under the same salinity level. Under high
leve! of salinity, acid value was increased after treatment with 500 ppm CCC
as compared with the control. While, the spraying dose of 250 and 1000 ppm
CCC decreased the peroxide value as compared with the control. The
reverse was true for iodine value under the same salinity level. In other
words, the continuity of the period of storage led to the increase in peroxide
formation and consequently decrease in the iodine value due to the attack of
the double bond in fatty acids molecules (De and Alyar, 1978).

5. Effect of interaction between salinity levels and Canola cultivars:

Results shown in table (7), indicate the interaction between salinity
levels and canola cultivars. Acid, peroxide and saponification values were
increased in oil of Pactol and serw4 cultivars under high level of salinity as
compared with the low levei at 0 and 6 month of storage. Noureldin ef af
{1994) showed that acid value was higher for rapeseed plants grown under
saline soil conditions than those of plants grown under sandy soil conditions.
While, the iodine value was significantly decreased in oil of two cultivars
under high level of salinity as compared with low level at 0 and 6 month of
storage.

6. Effect of interaction between cycocel levels and Canola cultivars

The interaction between CCC and canola cultivars at zero time can
be followed from the data in table (8). Results indicated that acid value was
increased by spraying dose of 500 and 1000 ppm CCC for Pactol and Serw4
cultivars, respectively as compared with the control. Also, Pactol and Serw4
cultivars gave the maximum vaiue of peroxide value by spraying of 500 ppm
CCC as compared with the control. While iodine value took the reverse effect
for two canola cultivars after treatment with 500 ppm CCC.

Also data in table (8) showed that after 6 month of storage at room
temperature, acid and peroxide values for Pactol cultivar were increased by
spraying of 500 ppm CCC as compared with the control.
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While, acid and peroxide values for serwd cultivar were decreased by
spraying of 250 and 1000 ppm CCC, respectively. Sawan et al {2001)
reported that the application of growth retardant (Cycocel) decreased the acid
value in oil of cotton seed. However, Serw4 cultivar gave the maximum value
of saponification after treatment with 250 and 1000 ppm CCC. The reverse
was true for such content in ail of Pactol cultivar by spraying dose of 500 ppm
CCC. In this regard, the spraying of CCC tended to increase iodine value for
two canola cultivars, Sawan et af (1993) showed that application of
Chlormequat increased iodine value in oil of cottonseed compared with the
control.

In this regard, Keskinel et a/ {1964) stated that the decrease of acid
value at the beginning and the increase which took place during storage
might be due to oxidation of unsaturated centers in fatty acids which is
followed by breaking down to acids of lower molecular weights. On the other
side, an increase in free fatty acids must occur, but when hydroperoxides and
peroxides are formed in the first step of oxidation of certain fatty acids, they
have higher weight than the autoxidized fatty acids.

Fatty acids composition of Canola seeds oil: -

The fatty acids composition of Canola oil extracted by hexane
methed from seeds of cancla plants grown under salinity levels and treated
by doses of cycocel are given in table (S) & Fig (1}. Caproic, iauric, myristic,
palmitic, stearic, oleic, linoleic, linolenic, arachidic, Cis-11-eicosenoic and
behenic acids were detected in most samples of canola oil under study.

The predominant saturated fatty acid in two canola cultivars (Pactol
and Serwd) is palmitic acid. It was decreased by about 41.11% in ol of Pactol
cultivar under high level of salinity as compared with the low level of salinity.
While, such content for Serw4 was increased by about 44.15% under high
level of salinity. As to the effect of foliar application of cycocel on palmitic acid
in oil of canota cultivars, it was found that palmitic acid was decreased in oil
of Pactol with spraying dose of 250 and 1000 ppm CCC as compared with
the control under low levei of salinity. This decrease was 4.44% and 45.55%
after treatment with 250 and 1000 ppm CCC, respectively. These results are
in agreement with results of Raheja et al (1982) on peanut. Such content for
serwd took the same trend by spraying dose of 250 ppm CCC under the
same salinity level. In this regard, plants sprayed with 1000 ppm CCC
showed an increase of palmitic acid in oil of Pactol cultivar under high level of
salinity. This increase was 32.91% , while such content for serwd cultivar
under high level of salinity was decreased by about 12.98% and 5.18% after
treatment with 250 and 1000 ppm CCC, respectively. In this respect,
Noureldin et af (1994) found that the predominant saturated fatty acid in
rapeseed varieties was palmitic, its percentage varied being 5.9, 6.3 and 8.3
% in Cresor, Brutor and Liraspa varieties grown under saline soil. Also,
Zeitoun (1999) found that palmitic acid was 5.6% in oil of Egyptian seeds of
Pactol cultivar (Brassica napus) grown at Noubaria area. Whereas, Afiah ef af
(1998} noticed that the predominant saturated fatty acid was palmitic, its
percentage was reached 4.10 and 3.93 % for Global and Canola 103,
respectively under salinity stress.
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Fig.(1 ): Effect of salinity and cycocel levels on fatty acids composition of
Canola oil extracted by hexane for two Canola cultivars.
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Behenic acid is the second major saturated fatty acid in the tested
samples and decreased in oil of Pactol cultivar under high level of salinity as
compared with the low level of salinity. The reverse effect was true for Serw4
cultivar under the same condition. The effect of interaction between foliar
application of CCC and canola cultivars under low level of salinity showed
that, the spraying of cycocel decreased behenic acid in oil of Pactol, when
applied at rate 250 and 1000 ppm CCC as compared with the control. The
reverse effect was true for Serw4 cultivar under the same level of salinity.
Such content was increased by foliar application with 250 and 1000 ppm
CCC as compared with the control under high level of salinity for Pactol
cultivar. While, Serwd took the reverse effect for such content, when applied
at rates 250 and 1000 ppm CCC by 24.59% and 11.47%, respectively under
high level of salinity. In this regard, Pritchard et a/ (2000) showed that fatty
acid composition in oil of Canola (Brassica napus) varied with region.

Concerning stearic acid in oil of Pactol cultivar, it was decreased by
about 38.88% under high level of salinity as compared with low level. While,
such content for Serw4 cultivar was increased by about 33.33% under high
level of salinity. As to the effect of foliar application of CCC on stearic acid in
oil of canola cultivars, it was found that stearic acid in oii of Pactol was
decreased with increasing cycocel levels under low level of salinity. This
decrease was 33.33% and 66.66% after treatment with 250 and 1000 ppm
CCC, respectively. Also, such content for Serwd cultivar was decreased by
about 20%, when applied at rate 1000 ppm CCC as compared with the
control. In this respect, Pactol and Serw4 cultivar gave the minimum value of
stearic acid by spraying dose of 250 ppm CCC under high level of salinity.
Afiah et al (1999) showed that stearic acid had recorded the high values in oil
seeds of varieties Canola 103, Tower and Duplo under salinity stress. Also,
Zeitoun {1999) found that steanc acid was 1.43 % in oil of Egyptian seeds of
Pactol cultivar (Brassica napus) grown at Noubaria area.

In this connection, the saturated fatty acids.e.qg. caproic, tauric and
myristic acids were found in lower amounts,

The obtained results showed that the major constituents of
unsaturated fatly acids in oil extracted from two canola cultivars were oleic,
linoleic and linolenic acids. It is clear that oleic acid for Pactol cultivar was
decreased by about 19.44% under high level of salinity as compared with the
low level. The reverse effect was true in such content of Serw4 cultivar under
the same condition. This increase was 18.53% for Serwd4 cultivar, The effect
of interaction between foliar application of cycocel and canola cultivar under
low level of salinity showed that, oleic acid in oil of Pactol cultivar increased
by adding cycocel foliarly at rate of 250ppm CCC as compared with the
control. This increase was 11.43%. Also, the spraying of CCC tended to
increase oleic acid in oil of Serw4 cultivar, when applied at rates 250 and
1000 ppm CCC by 29.78% and 35.67% respectively, as compared with the
control under the same salinity level. Raheja et al (1982) in their study on
peanut and Osman and Abu-Lila (1985) on flax, showed that cycocel
increased oleic acid content of seed. In this regard, oleic acid in cil of Pactol
cultivar under high level of salinity was decreased with increasing cycocel
levels. The rate of increment reached 7.03% and 22.48% after treatment with
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250 and 1000, respectively as compared with the control. Also, spraying dose
of 1000 ppm CCC under the same salinity level increased such content by
5.12% for serw4 cultivar. According to Munshi et af (1986), salinity decreased
oleic acid content in seeds of Brassica campestris var. toria and B.Juncea.
Also, Noureldin et af (1994} showed that oleic acid in rapeseed varieties was
the most prevalent acid in ali studied rapeseed oils grown under saline and
sandy soils. Its highest amount was in Brutor and Liraspa i.e, 87.5 and 86.5
% under the respective soils. While in Cresor, Liraspa and Linetta it reached
79.3, 79.6 and 83.6 %, respectively. Also, Afiah et al (1999) found that oleic
acid was the most prevalent unsaturated acid in oil seeds of varieties grown
under saline conditions, Its high amount was in Silvo and Canola 103 by
70.13 and 70.30 % respectively. In this connection, El-Azezy (2000) found
that the most majority of the determined fatty acids of Brassica napus
(Global) were in the unsaturated form under saline condition.

The essential fatty acid (linoleic acid) was the second major
unsaturated fatty acid in the tested samples, it was increased by about
95.56% under high level of salinity as compared with the low level. However,
such content for serw4 cultivar was decreased by about 38.42% under high
level of salinity. As to the effect of foliar application of CCC on linoleic acid in
oif of canola cultivars, it was found that linoieic acid in oil of Pactol cultivar
was increased with increasing cycocel levels under low level of salinity. The
magnitude of such increment reached 35.29% and 95.33% upon spraying by
250 and 1000 ppm CCC, respectively. While, Serwd cultivar took the reverse
effect under the same salinity level, when applied at rates 250 and 1000 ppm
CCC by 26.31% and 45.26%, respectively. Under high level of salinity, there
was decrease in linoleic acid for Pactol cultivar, when applied CCC at rates
250 and 1000 ppm by 13.70% and 90.72% respectively. In this regard,
Raheja et af (1982) showed that cycocel decreased lincleic acid in seeds of
peanut and Osman and Abu-Lila (1985) found that cycoce! had little effect on
linoleic acid content in oil seeds of flax. While, it was increased in oil of serw4
cultivar by about 15.21% and 8.59% after treatment with 250 and 1000 ppm
CCC, respectively under the same salinity level. In this regard, Munshi et af
{1986) showed that salinity decreased lincleic acid content in seeds of
Brassica campestris var. toria and B.Juncea. Also, Sureena et al (1999)
showed that lincleic acid content in some species of Brassica was increased
with increasing salinity. Sureena et &/ {2001) indicated that salinity affected
fatty acid composition considerably by increasing levels of essential fatty
acids of Brassica species.

Concerning the erucic acid content in oil of two canola cultivars, the
obtained data showed that it was increased under high level of salinity as
compared with the low level. Regarding the effect of salinity levels and foliar
application with cycacel on erucic acid {which is the main limiting factor of
canola oil use), the data indicate that spraying of Cycocel under low level of
salinity tended to increase the erucic acid in oil of serw4 cultivar, when
applied at rate 1000 ppm CCC as compared with the control. Under high level
of salinity, erucic acid for Pactol was increased with increasing cycocel levels.
The magnitude of such increment reached 80% and 97.29% upon spraying
by 250 and 1000 ppm CCC, respectively. While, Serw4 cultivar took the
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reverse effect for such content, when applied at rates 250 and 1000 ppm
CCC by 26.66% and 17.7%, respectively. In this connection, the increase of
erucic acid as a result of salinity is in agreement with those recorded by
Munshi et al (1986) on Brassica species, Sureena el al (2001) on three
species of Brassica and El-Azezy (2000) on Brassica napus (Global} at the
experimental station on Desert Research Center, at Wadi Sudr, South Sina,
Governorate, Egypt. Also, Bhardwaj and Hamama (2000) showed that the
erucic acid content was higher in Brassica. rapa than Brassica napus.

REFERENCES

Afiah, S.A.N,, Sallam, HA and Mahrous, N.M. {1999). Screeing canola
{Brassica napus.) varieties and its atfributes in relation to chemical
constituents under saline conditions. Annals Agric. Sci., Ain Shams
Univ., Cairo. 44 (1): 227-246.

Amarowicz, R.; Naczk, M. and Shahidi, F. (2000): Antioxidant activity of crude
tannins of Cancla and rapeseed hulls. J. Am. OFf Chemn.Soc, 77(9):
957-961.

AQAC. (1985) Official methods of analysis of the association of official
analytical chemists.15™ Ed. Published by the association of official
analytica! chemists. INC. suite 400,200 Wilson Baulevard-Arligton
virgina 22201 USA., pp.69-80.

Atta, N.M.M. (2000) Biochemical evaluation of rapeseeds. Ph.D. Thesis, Fac.
Of Agric Minufiya Univ., Egypt.

Bhardwaj, H.L. and Hamama, A A.(2000): Qil, erucic acid, and glucosinclate
contents in winter hardy rapeseed germplasms. Industnial Crops and
Products. 12 (1). 33-38 (C.F. CAB Abstracts {2000/08-2001/10)
AN:81)

Chman, K.G.; RE, P.J. and Jangaard, P.M. (1973). Fractional distillaticn of
herring oil methyl esters. J. Am. Oif Chem.Soc. 50, 230.

De, A K and Alyar, A.S (1978). Mechanism of liver lipid accumulation in x-
irradiation. Strahlentherapie. 154: 134-138.

Duncan, D.B.{(1955): Multiple range and multiple 'F’ tests. Biometrics. 11: 1-
42

El-Azezy, F.A. (2000). Improving the nutritive status of rape plant irrigated
with saline water in the South of Sinai. M.Sc.Thesis. Fac.of Agric.,
Zag.Univ.

El-Samanody, M.K.M. (1998). Biochemical evaluaticn of Egyptian rapeseed
oit comparing with palm oil. Ph.D. Thesis, Fac.of Agric., Moshtohor,
Zagazig Univ.,(Banha Branch).

El-Shahat, A. N. (2000): Biochemical studies on the effect of stcred edible
oils on some chemical constituents in blood of experimental animals.
M.Sc. Thesis, Fac Agric., Ain Shams Univ.

Farag, M.F.N.G. (2004): Biochemical studies on rapeseed oil. M.Sc. Thesis,
Fac. Of Agric Zagazig Univ, Egypt.

FAS. (2003): Counselor and attache reports, Official statistics USDA
Bstimates date june 2003.

1284



J. Agric. Sci. Mansoura Univ., 30 (2), February, 2005

Keskinel, A.; Ayges, J.C. and Synder, H.E. (1964): Determination of oxidative
changes in raw meat by the thiobarbituric acid method. J.Food.
Technol. 18: 101-106.

Munshi, S.K.; Bhatia, N.; Dhillon, K.S. and Sukhija, P.S. (1986). Effect of
moissture and salt stress on oil filling in Brassica seeds. Procsedings
of the Indian National Science Academy, Biological Science. 52 (6).
755-759. (C.F. CAB Abstracts (1987-1989) AN: 870702106)

Noureldin, N.A_; El-Habbal, M.S. and Osman, A.O. (1894). Evaluation of
some rapeseed varieties grown under saline and sandy soils. Annals
Agric. Sci., Ain Shams Univ., Cairo, 39(1): 211-218.

Osman, R.O. and Abu-Lila, B.H. (1985): Studies on the effect of gibbereilic
acid and cycocel on flax plants (linum usitatissimum.L), seedoil content
and oil composition. Zeitschrift fur Acker und pflanzenbeau. 155 (2):
82-88. (C.F.CAB Abstracts AN: 906579)

Pritchard, F.M.; Eagles, H.A.; Norton, R.M.; Salisbury, P.A. and Nicolas, M.
(2000): Environmental effects on seed camposition of Victorian canola.
Australian Journal of Experimental Agricuiture, 40 (5). 679-685. (C.F.
CAB Abstracts (2000/08-2001/10) AN:62)

Raheja, R.K.; Ahuja, K.L; Saini, J.S. and Dhillon, A.S. (1982). Effect of
cycocel and planofix on oil and fatty acid composition of peanut
(Arachis hypogaea ). Plant physiology and biochemistry. 9 (2): 55-89.
(C.F.CAB Abstracts AN: 585845)

Sawan, ZM.; Bsyony, AE.; Mccuistion, W.L. and El-Farra, A. (1993): Effect
of plant population densities and application of growth retardants on
cottonseed yield and quality. J.Am.O#f Chem.Soc. 70 (3): 313-317.

Sawan ZM.; Hafez,3.A. and BasyonyAE.(2001). Effect of nitrogen
fertilization and foliar application of plant growth retardants and zinc on
cottonseed, protein and oil yields and oil properties of cotton. Journal
of Agronomy and Crop Science. 186 (3): 183-191.

Sherwin, E.R. (1978): Oxidation and antioxidants in fat and ofl processing.
J.Am.Qil Chem.Soc., 55 (11): 809-814.

Snedecor, G.W. and Cochran, W.G. (1967): Statistical Methods. 6™ Ed. lowa
State Univ. Press Ames., lowa, USA,

Sureena, H.R ; Dhingra, H.R. and Gupta,S. K. (1999). Effect of salinity on oil
content and its quality in some species of Brassica. Cruciferae
Newsletter. 21: 159-160. (C.F.CAB Abstracts (1998/08-2000/07) AN:
19990706488).

Sureena, ., Dhingra, H.R. and Gupta, S.K. (2001): Salinity induced
compositional changes in developing seeds of Brassica. indian.J.Plant.
Physiol. 6(3): 265-270.

Zeitoun, M.A.M.(1999): Lipid composition and oxidative stability of canola
seed oil (Brassica napus L) recently grown in Egypt. Arab
Univ.J Agric.Sci,, Ain Shams Univ., Cairo.7{2); 493-506.

1285



Hendawy, M. H. et al,

Gl ¥ Gl G e JaegSaall g 5 1 ola Ao gla Cpa Gy piens 8L
_ ] . . I g Ae g
3 P g g A Gl AV ADS Gaa )l ae daas - (5 gldiA dda deaa

saa—d Al Guad (6 Aaala —ide ) Agls— 4 gaadl plaagSl aud-
raa—b ANRNI=A shall- e jauall Sigany 38 e ATl A0 gl ) g pad— ¥

o 3 el el Digan S e Abaay (pamse DA Oiilia G et el ol S
S Sy i el g (sl (B e S £10Y0 TV V) dalleslaar 5 W 20 A Al
S iy D U A el fpgidall el gl e (Gl Be Ja Yerac0en o YO )
L LlCl | al Y1 iyl il (£ e ¢ JSH) Y GREE e piiead Aall aleaY!
Jgaldl

DSyl y el sl a8y (851 3gay e lele Jiaatal) pGl Cuaa
Vo a4ty Jall da glall g glae ZiaS £ gy Ja3SU Galiall Sy A sl y
Lagldl 5 fime Ziad Sall sladY) Y IS dial ool G850 281 Laiy o adl e el
L ad

o oGyl e 00 380 JaSh ciiall Ja Sl 20 s
Oyi) Sy Sl A e el a¥ 08,5005 (ol (Ao Ve BS e
Ay el pl ol plddl (e e 00 e Jaew Y pld ioa Alaes f WS (i sSm
Voday S Sl Aldbaall i die oy puell slad¥h sagl A0 2AT Lain LSyl
St e o by J5S canal 1Sy il aeladl dd) (A5a00) gy ep A e el
oI ol (B e e Yo Jamay £ g el 55 53 lan Losladl e a0 Joas
WS aalall e Ve Jaaar 4l Nie Sy pull A il LaS o paalad) o8 ) il
NS giieal 3l B0 B0k A Jamy e andly i o il Ciaia

= g Jy€U iiall Agadl yaleall e Syl 5 sine o gl i g
Aty oy Sl bl celid il o i (AL gl ceds U ot e ctly gl vty IS
Sl el addl adadl b ol el G sy sy Aalitied) Sl ddies b
o) i Nkl pade il gadll jasall g Y paela o aa g LS. Y I dial
Ty sl Jaa ) aaladl) a1 Gaela 5 e A S0l ) Zua L pdical
S Smiar A e Doy all da glall (g glane Taalh £ 5 oo o J LG el Dy (A (S0
Sy aiaiall dapldl (g giae iad oy ¥ caata 8 83k day LS L piaiiiall Aa glal
Qs Jp At e add (Be a Y e Joa g gSandly £ e hall () e
B2l pe g J i€l e (A iy VY aeta (5 a4 52l 2y IS (e S
£ g i Adlaa die uSadl iasn Sy Sl A ol g fhn et Jaan Sl S gisa
cgtalt A glalh (g giue Cant oy plel (B e ja e e YO B8

1286



