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ABSTRACT

This research was conducted on-farm research and Research Laboratory Department of
vegetables and ornamental Faculty of Agriculture, Mansoura University during
successive seasons 2010/2011- 2011/2012. In order to study the effect of different
levels of salinity (0.3-0.4-0.5-0.6-0.7-0.8-0.9-1.0-1.1%) on the vegetative growth and
seed yield and oil percentage and installation of the plant canola (Brassica napus L.)
Seru 4 cultivar The results showed that measurements growth vegetative has fallen
largely moral decline in parallel with the level of salinity in the middle of Agriculture has
indicated results also canola plants have suffered from increased salinity where given
less oil percentage in the seed increase of salinity In addition to that analysis showed
chromatographic for oil samples increase the oil content of saturated fatty acids such as
Palmitic acid and Stearic and Arachadic but unsaturated fatty acids such as oleic acid
and Linoleic has decreased with the increase of salinity in the middle of Agriculture and
finally results suggest that increasing the salinity of the soil has led to giving the highest
increase of the level of Eurcic acid harmful in oil And the previous results we can
recommend oil crops producers the possibility of planting canola in the occupied
Egyptian at salinity level less than 0.9% to give the highest values of measurements of
vegetative growth and seed yield and oil percentage

INTRODUCTION

Canola (Brassica napus L.) belongs to the family Brassicaceae and is a
relatively salt-resistant glycophyte. This is suggested by the data indicating
that canola seeds germinate at the salt concentrations in soil lethal for true
glycophytes, and the productivity of this plant does not decline under mild soil
salinity. There is a point of view that a salt tolerance of canola plants depends
on their ability to accumulate toxic ions, Na and CI, in the vacuole, which
minimizes negative effects of these ions on cell metabolism, Mokhamed et
al., (2006).

All over canola cultivars that currently registered, 76 of which are winter
types. Since the introduction of the first restored winter canola hybrid variety
in1995, the proportion of hybrids has grown steadily, with 21 current hybrids
comprising almost a third of the 76 registered winter canola varieties. In terms
of cultivation, hybrids already represent more than 50% of the canola growing
area a trend that reflected in all of the major growing areas for canola
worldwide. The newest generation of winter canola hybrids display improved
yield performance and stability, and also achieve high and stable oil contents,
Wittkop et al., (2009).

Fat is generally a highly valued element of the diet to provide energy,
palatability to dry foods or to serve as a cooking medium. However, some
foods rich in fat have a low fat quality with respect to nutrition, such as a
relative high content of saturated fatty acids as compared to unsaturated fatty
acids. High-fat dairy products and fatty meats are examples of foods with low
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fat quality, whereas vegetable oils are products with a generally high fat
quality, Zevenbergen et al., (2009).

Fatty acids can be classified in classes as saturated, monounsaturated and
polyunsaturated fatty acids. On the other hands, the unsaturated ones
classified into series known as omega, being omega 9 considered
nonessential to human, and the omega 3 and omega 6 as essential fatty
acids, Zambiazi et al., (2007).

Canola seeds contain 40:46% oil; the fatty acid composition of the oil is
genetically more variable than probably the composition of any other major
vegetable oil. Canola oil is one of the richest sources of dietary
monounsaturated fatty acids and is a good source of the omega-3
polyunsaturated fatty acid. The oil content 5:8% of saturated fat, 60:65% of
monounsaturated fats and 30:35% of polyunsaturated fatty acids. Recent
advances using conventional plant breeding have led to the development of
high-oleic canola, which has an increased level of monounsaturated fatty
acids and greater oxidative stability, making it suitable for a wide range of
culinary purposes including frying, cooking oil, salad oil and making
margarine, Harland (2009).

Salinity is the presence of soluble salts in soils or waters. It is a general
term used to describe the presence of elevated levels of different salts such
as sodium chloride, magnesium and calcium sulfates and bicarbonates, in
soil and water. It usually results from water tables rising to, or close to, the
ground surface. Soil salinity is a serious environmental constraint to crop
production in many parts of the world. Salts stress adversely affects plants at
all stages of its life cycle. Salinity causes several specific structure changes
that disturb plant water and nutrients balances. The shape and size of plant
organs and cells may be changed in response to salt stress. This includes
increased leaf succulence, decreased leaf area and number. Therefore, in
plants the uptake of some mineral nutrient dissolved in water are also
districted. Thus, growth and development of plants are inhibited due to the
occurring defect in metabolism, Maha Othman (2007).

Therefore, the aim of this study was to investigate whether the
presence of salinity in canola growing media would induce the growth
parameters, seeds yield, oil content and oil components.

MATERIALS AND METHODS

A pot experiment was conducted in "The Agricultural Experience
Station of Mansoura University" - Egypt, during to the successive seasons of
(2010/2011) and (2011/2012). This work was postulated to investigate the
effect of salinity levels on vegetative growth, seeds vyield, chemical
composition of leaves and seeds, oil content and oil components in canola
plants of Seru 4.

Experimental soil:

Pots in the experiments were filled with a clayey loam in texture soil.
The values of mean contents were (38.07%) sand, (30.64%) silt and
(31.29%) clay. This clayey loam texture reflects the physical characteristics of
soil where, saturation percentage was (61.72%), bulk density (1.29 g/cm'3)
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and real density (2.69 g/cm'3). The analysis also illustrate that soil pH was
7.49. The soil is non saline, where electrical conductivity (EC) was 1.61dSm”
! Soil organic matter content was 0.51%.
Preparation of pots:

The experiments have been implemented in plastic pots measuring
50 cm in height and 40 cm in diameter. In each pot a thoroughly water-
washed gravel of 2-3 cm diameter was added on the bottom in about 10 cm
thickness. Each pot was filled with twenty kilograms of the experimental soll
air dried. A design for sub irrigation and aeration were used. A plastic tube
about 60 cm long and 2 cm diameter was installed vertically elevated 5 cm
from the bottom of pots ended in the middle of the gravel layer in the bed.
Potted soils were artificially salinized by sodium chloride solution and then
drying the soil aerobically. Ten salinity levels were used in the study
beginning from control treatment potted with untreated soil (0.2%), ended
with 1.1% salinity(s.r.).
Salinity treatments were as follows: 1) Control, 0.2%, No salinity added.
2) Salinity level 0.3%. 3) Salinity level 0.4%. 4) Salinity level 0.5%.
5) Salinity level 0.6%. 6) Salinity level 0.7%. 7) Salinity level 0.8%.
8) Salinity level 0.9%. 9) Salinity level 1.0%. 10) Salinity level 1.1%.
Experimental Design:

Seeds were obtained from "Ministry of Agriculture, Oil Crop Research
Center" Giza, Egypt. Twenty seeds of Seru 4 were sown on 12" November o(
2010 and 2011) in each pot. After three weeks from sowing, the plants were
thinned to leave only six uniform plants per pot. All agricultural processes
such as soil preparing, weeding and plant protection were carried out as
recommended by The Ministry of Agriculture. After 162 days canola was
harvested on 22™ April ( 2011 and 2012).

Treatments were repeated with three times, total number of pots in the study

were 30. Pots were then randomly arranged in the agricultural experience

station farm. Fertilizations done as recommended: Nitrogen: 60kg N/fed,

Phosphorus: 120kg P/fed and Potassium: 50kg K/fed. Plants were watered

regularly as needed, using surface and subsurface ways with tap water.

Ninety days after planting, two plants were collected to get the data dealing

with:

1.Plant height was measured in (cm) from the soil surface up to the end of the
highest inter node of the main stem.

2.Inflorescence lengths(cm) measurement of inflorescence was from the last
mature green leaf to the end of the flower.

3.Branch number/plant.

4.Leaves water (%).

Seeds were collected on the day of harvest to do some measurements and
analyzes regarding with:

1.Pods Number per plant.

2.Seeds number per pod.

3.1000 seeds dry weight (gm/1000 seeds).

4. Seeds yield weight(gm/plant).
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Seeds were composed and carried to the laboratory to extract oil owing
to counting the oil content, and so as a prelude for the quantitative analysis of
fatty acids contents as follow:

1. Oil percentage was determined by soxhiet apparatus using petroleum
ether as a solvent according to the (A.O.A.C., 2000).

2. Fatty Acids Compositions: methyl esters of fatty acids were obtained
according to (A.O.A.C., 1992) at "Central Laboratory High Institute of Public
Health", Alexandria University, Egypt.

Statistical analysis:

Statistically, collected data were subjected for the statistical analysis.
The technique of analysis variance (ANOVA) according to (Gomes and
Gomes, 1984) was adopted. The treatment means were compared using the
least significant difference (LSD 5%). All statistical analysis was performed
using analysis of variance technique by means of Co-STAT computer
software package.

RESULTS AND DISCUSSION

The studied attributes of canola vegetative growth parameters as
affected by the salinity levels were recorded in Tables(1, 2, 3 and 4). First
section aims to study some vegetative growth parameters of canola plants as
affected by the salinity levels when the plants got 90 days after the planting.
Data presented in Table (1) illustrate the impact of salinity levels on plant
height, inflorescence length, number of branches per plant and leaves water
percentage when the plants got 90 days after the planting.

Table (1): Effect of salinity levels on Plant height, Inflorescence length,
Branch number, and Leaves water after 90 days from
planting in the two seasons during 2010/2011 and 2011/2012

seasons.
Characters Plant height (cm) Irllflorescence Branch number Leaves water
ength (cm) (%)
Treatments 1% 2" 1% 2" 17 2" 17 2"
Salinity levels (%)| season | season | season | season |season|season|season|season
0.2 (Control) VEAAE | Yot A £).9) 52.52 Veorr | 10.67 | OA..Y | 004V
¥ YYAYT [ SRR £V oYY 1.y .00 | oV.iA | 000}
iy YYYY [ Vel Ay TV.o. £ A1 AYY AY | ev.ea [ ogay
3D IY.AY [ VYY eo Y.t YV Yo V.YY As | o1.¢Y | o214
0.6 qova [ V.v)e Y.av YA Yo T vyy [ et g [ ovaAv
0.7 AY YV E LR VWoot YY.AY ¢y Y oY av | oy €1
0.8 R Y oY s S s 1w | OVNY | ov Al
0.9 IS EIRED q¥. Yot ¥orY o s ¢4.0Y [ £4.0)
1.0 va.ayY €444 ALY ERE Y ¥Y e¥y | e [ A
1.1 Y49 YRR o to V.44 Yoo Yoo €0 AA | gvy
LSD at 5% £0A AEY €AY YY. y.00 Y EA CYY Y.
1% = First season 2™ =Second season

Conspicuously changes were obtained in plant height in the presence
of salinity at different levels. Lowest values were shown in the table with
1.10%SL inducing dwarfing heights as 29.11 cm. But lengths increased with
decreasing the salinity to be the tallest with 0.3% SL to be 138.26 cm. On the
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other hand value was 148.84 cm, with control treatment. Data in Table 1 also
showed that the tallest inflorescence lengths occurred with 0.3% SL
treatments 36.26 cm. Nevertheless, with existence maximum salinity level,
inflorescence length decreased sharply to be 5.45 cm. But control treatments
induced the tallest one that was 41.41cm. Taking branch number into the
account, Table 1 presented pure differences among the treatments. Means
with control treatment was 10.00 branch per plant. Minimum number obtained
was with highest salinity level which gave only 2.00 branch per plant with
1.10%SL. However, maximum mean found was with 0.3% SL treatment was
9.33 branch per plant. Given a flash to the leaves water percentage as
showed in Table 1, it was noticed that included highest value with 0.3% SL
treatment, hence was 57.48%. Control treatment value was 58.03%. Lowest
value was found with maximum salinity existence (1.1% SL), since It was
45.98%. All vegetative parameters data in the second season possess
approximately the same trend in the first season.

These results were in agree ment with those results obtained by El-
Shazly (2001) who found that the harmful effect of salt on plant growth is
mainly attributed to the increase in the osmotic pressure of soil solution,
which reduces the ability of plant to absorb water and nutrients. The total
concentration of salt and relative concentration of each cation or anion induce
disorder in plant nutrition due to calcium, magnesium or sodium as well as
bicarbonate or chloride and carbonate. And agreed with Anna Sheldon et al.,
(2002) who found that, the canola growth parameters were reduced even
from the low salt concentrations. As Parvez et al., (2007) who found that the
salinity presence in root zone would reduced plant growth parameters such
as plant height and biological yield significantly over control. So Sunil Kumar
et al.,, (2008) since who explained that the fresh and dry weights were
gradually decreased with increasing the salinity levels gradual decrease in
both fresh and dry weights of canola plants with increasing salinity doses.
Monreover, Bybordi and Tabatabaei (2009) since they approved that
increasing salinity levels were associated with decrease rate of germination,
radical and plumule length and fresh weight. Finally, Bybordi (2012) reported
that when a plant grown in salinity resulted in a smaller leaf area, lower plant
fresh and dry matter and lower photosynthesis in all canola cultivars.

Following section will focus on yield parameters of canola plants i.e.
pods number per plant, seeds humber per pod, 1000 seeds weight and seeds
dry weights, as affected by salinity levels as presented in Table 2. As a
matter of fact, any factor effect in the vegetative performance, actualize
changing the yield face.

About the effect of salinity levels on pods number per plant, it goes no
far from the effect of salinity presence on other yield parameters. As showed,
clearly in Table 2 there were apparent differences among all treatments of
salinity levels. Highest records obtained were 0.3% SL that 316.33 pods per
plant. Whereas, lowest mean recorded was 98.00 pods per plant, as obtained
with 1.10% SL. Control treatment showed the largest number that presented
339.33 pods per plant. Regarding to the effect of salinity treatments on the
number of canola seeds per pod, data in Table 2 cleared that seeds number
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were clearly decreased when canola was treated with higher salinity levels as
compared to the control. Value was 34.33 seeds per pod recorded from pots
of control treatments. In the contrary, the lowest value was 10.33 seeds per
pod, obtained from presence the maximum salinity concentration (1.10% SL).
The closest value to counted was 33.00 seeds per pod was of the plants
treated with 0.3% salinity.

Table (2): Effect of salinity levels on Pods Number per plant, Number of
seeds per pod, 1000 Seeds weight and seeds weight
planting in the two seasons during 2010/2011 and 2011/2012

seasons.
Characters Pods Number Number of  |1000 Seeds Weight| Seeds Weight
Treatments 1ger Plar12tnEl S:elsetds Perzljg)d igtm/plant;nd §§s;tm/p|ar;)rj
Salinity levels (%)
Season | season [season| season | season |season|season|season
0.2 (Control) 339.33 | ¥Yv.av [ vexyy [ venv ¥.i4 A YY) [ YAV
K3 YALYY [ vyaay | vy Ye vy YYe YYo [ ¥ito [ Yoy
3 YATYY [ Feeyy [ Yoo Y ¥..oo AR Yo dqo | Y. ¥4
.o YEq.o0 | YAVAY [ YV Y4, Yy Y4 VV.it | Yo gy
0.6 VA oo [ Yor ¥Y [ YYYY [ Yervy Y. to YAt VA [ YA
0.7 YATAY [ YYY ey [ vy .. Yy Y Yt Y.V AN VY LTE
0.8 YVAUAY [ Yo xy [ VA R ).4v Y. €Y ¢ Voog)
0.9 YAy [ yae Ay [ yiav [ YArY YAY YAY €7 V.04
1.0 YYY. oo [ Yoy [ yexy [ vorxy Y.0A ).44 Y .AS oY
1.1 A [ Ve oo [ Yerr [ v Y.ev y.av NE) Yoo
LSD at 5% VEY. REE YA LER Y K Yo Yo
1% = First season 2" =Second season

Concerning the 1000 seeds weight data in Table 2 show that raising
salinity levels negatively decreased the dry weights of 1000 seeds. Dry
weight of 3.49 gm per 1000 seed was found with control treatment,
resembling the heaviest weight as compared with all the other treatments.
Lowest value was 1.47 gm per 1000 seed occurred with 1.10% salinity. As
0.3% SL treatment gave the heaviest value that was 3.34 gm per 1000
seeds. About the effect of salinity levels on seeds yield weight, it is apparent
the same effect of salinity existence on canola previous parameters was
found. As showed, clearly in Table 2 there was intelligible differences among
all salinity levels. Control treatment gave the most heavy weight 42.31 gm per
plant. Highest seeds yield weight obtained with 0.3% SL treatments was
36.45 gm per plant. Whereas, lowest mean recorded of canola dry yield
weight which was 1.49 gm per plant was obtained with 1.10% SL. Same
trend of yield parameters as in the first season, was found in the second
season.

These results in harmony with the findings of Javaid et al., (2002) and
Humaira and Rafiq (2003) in reducing each of seeds number per pod, pods
number per plant, seed yield per hectare and 1000 seed weight as
responding to salinity presence. And Badr et al., (2005) who decide that
salinity has a depressing effect on various yield parameters: number and
weight of pods, straw and seed yield and seed index. As so Parvez et al.,
(2007) stated that all yield parameters were decreased with increasing root
zone salinity. And so Al-Solimani et al., (2010) cleared that salinity
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significantly decreased pods number per plant and seed weight per plant. As
agreement with Shahbazi et al., (2011) in the relative salinity tolerance of
canola significantly correlated with pods per plant and seeds number per pod.
These are the finally sections, which aims to study the oil percentage and oil
components of canola seeds i.e. oil percentages and some lipid acids
percentages in canola oil as affected by the salinity levels are presented in
Tables 3 and 4.

Existing differences were obtained in oil percentage in canola seeds by
presence different salinity levels, most oil percentage found in Table 3 with
0.3% SL that was 44.06%, decreased with increasing salinity concentration.
Lowest oil percentage was 25.63%, with maximum salinity treatments, value
was 45.22% with control. Oil percentage in the second season observed
approximately the same trend as in the first season. The lowest value of
Palmitic fatty acid occurred with 0.3% salinity treatment (1.42%), as shown in
Table 3. But control ones gave (1.05%) only. Nevertheless, with existing the
maximum salinity level, value increased to be 5.52%. Also, Stearic fatty acid
showed clearly differences, lowest value of which was (1.23%) was found
with 0.3% salinity treatment higher than control treatment (0.2% salinity) that
gave 1.07%.

Table (3): Effect of salinity levels on oil percentage (during tow season),
Palmitic, Stearic and Arachadic fatty acids percentages in
canola seeds(during first season).

Characters Oil (%) Palmitic acid | Stearic acid |Arachadic acid
Treatments First Second (%) (%) (%)
Salinity levels season season |[(First season)|(First season)| (First season)
(%) (2010-2011)| (2011-2012) | (2010-2011) | (2010-2011) | (2010-2011)
0.2 (Control) £0.YY ££1Y 1.05 1.07 0.28
Al 6.1 AR 1.42 1.23 0.33
- AR YA 2.09 1.60 0.42
.0 YAE e 2.73 1.96 0.41
0.6 LY AR 3.12 2.17 0.46
0.7 \ARA \ARA 3.87 2.43 0.64
0.8 \ERA VY 4.24 2.62 0.52
0.9 Ya.ev Y1xY 4.70 2.81 0.82
1.0 YANA Yo v 5.04 3.09 0.92
1.1 Yo Ay Yy 5.52 3.41 1.15
LSD at 5% ‘.14 V.Y 0.19 0.16 0.08

However, maximum mean of Stearic acid percentage achieved was
with the highest salinity level as been (3.41%), with 1.10% salinity. Changes
were obtained in Arachadic fatty acid percentage with raising salinity in
different levels. Highest value was obtained with 1.10% salinity that been
(1.15%), but lowest value of 0.33%, was with 0.3% salinity treatments while it
was 0.28% with control plots.

Data in Table 4 revealed differences among all salinity levels regarding
all studied unsaturated fatty acids. Nevertheless, with presence maximum
salinity level 1.10 % SL, Oleic fatty acid decreased significantly to be 45.49%
as compared with other salinity levels. Actually the highest value of 63.25%
was of control treatment plants. This value was followed by 0.3% salinity level
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hence it was 62.53%. Linoleic fatty acid in Table 4 showed between salinity
levels. The highest value of 20.18%, was found with the 0.3% salinity
treatment. But the highest value of 20.95%, was observed with control
treatments. However, lowest means occurred with the highest salinity level as
been (14.53%) with 1.10% salinity. Different changes were observed in
Linolenic fatty acid percentage by applying salinity with different levels.
Lowest value was shown in Table 4 with 1.10% salinity (6.01%). But values
increased with decreasing the salinity. Accordingly, the highest value was
(9.49%) with 0.3% SL treatments, and been (9.68%) with control plots.

Table (4): Effect salinity levels on oleic, linoleic, linolenic and eurcic
fatty acids percentages in canola seeds.

Characters Oleic acid Linoleic acid (%)|Linolenic acid (%) Eurcic acid
Treatments (%) - . (%)
o . (First season) (First season) .
Salinity levels (First season) (2010-2011) (2010-2011) (First season)
(%) (2010-2011) (2010-2011)
0.2 (Control) 63.25 20.95 9.68 0.13
Al 62.53 20.18 9.49 0.21
.8 60.25 19.64 9.03 0.37
.0 57.36 19.05 9.01 0.49
0.6 55.19 18.78 8.52 0.85
0.7 52.74 18.03 7.77 1.06
0.8 51.25 16.54 7.36 1.40
0.9 48.28 15.72 6.96 2.09
1.0 47.06 14.91 6.57 2.25
1.1 45.49 14.53 6.01 2.61
LSD at 5% 1.55 0.42 0.27 0.18

Concerning Eurcic fatty acid, data in Table 4 showed the effect of
salinity treatments on Eurcic fatty acid, and indicated that mean values of
Eurcic fatty acid contents tended to increase with salinity presence increases.
The highest mean was 2.61% with maximum levels of salinity (1.10%
salinity). Control treatments gave (0.13%) only. On the other hand, the lowest
mean value was (0.21%), was obtained with 0.3% salinity plants, about one
third but difference that of control.

These results were in accordance with the results obtained by
Zambiazi et al., (2007) that canola oil presented the highest unsaturated fatty
acids contents and omega-3 fatty acids, fatty acid can be classified in classes
as saturated, mono and poly-unsaturated fatty acid and the rate of saturated
to unsaturated fatty acids is very important for human nutrition. While high
levels of saturated fatty acid is desirable to increase oil stability, on the other
hand, nutritionally they became undesirable, because high levels of saturated
fatty acids. And Zhao et al., (2008) in the close interrelationship between fatty
acid composition and oil content, which should be considered when breeding
for increased oil content or improved oil composition in canola. Bybordi
(2011) had an apparent agreement in response to salinity stress, fatty acids
composition varied because of different salinity levels, the results indicate
that there was a positive correlation between oleic and linolenic acid.
Saturated fatty acids accumulation increased dramatically due to salt stress.
Dealing with the results presented in this study, it was indicated that salinity
has a ruinous role on vegetative parameters and growing which reflected on
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seeds yield, oil content and oil quality. Finally we can conclude that we can
get an edible oil from Seru 4 wherever the salinity level was less than 0.9%.
Consequently, most of salt affected soils can be distributed in Egypt used
economically, for canola production for its variable uses and oil in particular.
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