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ABSTRACT
Two field cexperiments were carried out during 19992000 and 2000/2001 seasons ar the
Experimental Farm, Faculty of Agricutture, Suez Canal University, Ismailia Governorate, Egypt 1o study the
effect of ninrogenous and bio fertilization on yield and vield components of two canola cultivars ( Topas and
AD 201). The results showed that AD 2}] cv. surpassed Topas cv. in seed and oil vields/fed. The highest seed
and oil vields were obtained by applving 50 kg Nifed. Inoculation with Pseudomanas or soil yeast
(Rhodotorula) significantly increased number of branches /plant, 1000- seed weight. siligues vield/fed., seed
vieldifed. and oil vieldifed. The highest values of increases were recorded owing 1o the combined application

of Psendomonas and Rhodotornla.

INTRODUCTION

In Egypt, the agricultural policy stresses hard to
increase the cultivated area under oil crops as well as
to maximize the production per unit area.

Canola (Brassica mapus. L) is a newly
introduced crop to conwibute in reducing oil
shortage, especially it can be cultivated in the new
reclaimed lands. To maximize canola productivity
under newly sandy soil, it is essential to identify the
promising varicties and determine the optimum
nitrogenous level as well as the suitable biofertilizers
that promote plant growth and improve yield quality.

Oilseed rape varieties significantly differ in
growth characteristics, yield attributes and sced and
oil vields per feddan (Noureldin er af., 1994 a and b;
Hassan and El-Hakeem. 1996; Afiah ef ol 1999;
Said and Keshta, 1999; Ali and Hassan, 2002).

Increasing  nitrogenous  fertilization  level
significantly increased plant height {(Kandil, 1981:
Badr, 1987; Noureldin ef el., 1993 a; Hassan and El-
Hakeem, 1996; Said and Keshta, 1999; Sharief and
Keshta, 2000; Ali and Hassan, 2002), number of
branches/plant (Badr, 1987; Noureldin ef al. 1994 a;
Hammad and E!-Shebiny. 1999; Said and Keshta,
1999: Sharief and Keshta, 2000: Ali and Hassan,
2002), number of pods/plant  (Kandil, 1981;
Nouretdin er af, 1994 b, Al and Hassan, 2002),
1000-secd weight (Noureldin ¢f af, 1994 b; Hassan
and El-Hakeem, 1996; Sharief and Keshta, 2000; Al
and Hassan, 2002), sced yield/plant and  seed
yield/fed. (Kandil, 1981; Nourcldin ef af, 1993 b +
1994 b; Hassan and El-Hakcem, 1996: Hammad and
Fl-Shebiny, 1999; Said and Keshta, 1999; Ali and
Hassan. 2002). oif yield/fed. (Noureldin er al. 1993 b
+ 1994 b; Said and Keshta, 1999; Shanief and
Keshta. 2000; Ali and Hassan. 2002). On the other
hand. increasing N level up to 60 kg/fed.did not
influence seed ol content (Kandil, 1981} and up to
75 or 90 kg/fed.decreased seed oil content (Hassan
and El-Hakeem. 1996: Sharief and Keshta, 2000),

It was found that the interaction between canola
varietics and nitrogen levels had significant effect on
seed and oil yields/fed(Noureldin et al. 1994 b,
Hassan and El-Hakeem, 1996; Afiah et al., 1999 and
Sarief and Keshta, 2000). Morcover, Al and Hassan,
2002 reported that rapeseed varieties x N levels had
significant effect on number of branches/plant,
number of pods/plant, sced yield/plant and seed
yield/fed.

The application of biofertilizers had a great
importance to lower the heavy use of chemical
fertilizers that affect negatively on the environment
and to get agricultural products of good quality sate
for human consumption (Gomaa e al., 2002;
Khattab and Gomaa, 2003).

Therefore, this work aimed 10 study the response
of two canola varietics to biofertitization with
Pseudomonas  aeruginosa  and/  or  soil  yeast
(Rhodotorula  glutinis) in the presence of two
nitrogenous rates ie., low rate (25 kg/fed) and the
recommended rate (50 kg/fed) under sandy soil
conditions.

MATERIALS AND METHODS

Tow field experiments were carried out during
1999/2000 and 2000/2001 growing scasons at the
Experimental Farm. Faculty of Agriculture. Suez
Canal University, Ismailia, Egypt.

A split - sphit plot design with four replicates
was used. The main plots contained two canola
varicties, namely Topas and AD 201. The sub-plots
included two nitrogenous fertilizer rates 1.e. 25 and
50 kg Nifed. The sub - sub plots were assigned to
four biofertilization treatments  ie., without
biofertilizer,  yeast  (Rhodotorula  ghatinis),
Pseudomonas aerugiposa and yeast — Pseudomonas.
The experimental unit area was 10.5 m” consisted of
five ridges 60 ¢cm apart, and 3.5 m long.

Calchum super phosphate (15.5 % P20s) at the
rate ot 100 kg/fed and. potassium sulfate (48 %0 K-0O)
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at the rate of 50 kg/fed. were applied during soil
preparation. Canola seeds were sown on one side of
the ridges on November 7% and 182 in the first and
second seasons, respectively. Plants were thinned
after 21 days from sowing to secure two plants per
hill. Hills were spaced 20 cm apart, within the ridge.
Soil  was  inoculated  with  biofertilizers
{(Pseudomonas, yeast and Pseudomonas + vyeast)
directly after sowing.  Liquid cultures of
Pseudomonas (2.6 x 10 7 cells/ml) and yeast (6.4 x
10 ° CFU/ml) were used at the rate of 40 Lifed.
Nitrogenous fertilizer was applied as ammonium
nitrate {33.5%) at rates of 25 and 50 kg Nifed. Each
nitrogen ratc was applied in three equal doses after
21, 40 and 60 days {rom sowing. Mechanical and
chemical analyses of the experimental soil in the two
seasons are shown in Table (1),

Canola plants were harvested on April 24 £ and
May 8 ® in the first and second seasons. respectively.

At harvest, ten guarded plants were taken at random
for each sub-sub plot and the following characters
were determined: plant height (cm), number of
branches/plant. number of sifiques /plant, siliques
yield /plant (g). seed yield /plant (g), hulling
percentage (seed yield per feddan/siliques vield per
feddan X 100), 1000-sced weight and seed oil
percentage. Oil seed content was estimated
according to AOAC. (1975) using Soxhelt
apparatus and petroleum ether as a solvent, then the
oil percentage was calculated on dry weight basis.
Siliques and sced viclds /fed. (kg) were recorded
according to the vield taken from the two central
ridges. Oil yield /fed was calculated by multiplying
seed yield per feddan by seed oil percentage.

Data of the two seasons were subjected to the
proper statistical analysis according to Gomez and
Gomez (1984). L.S.D>. at 5% level of significance
was used for comparison between averages.

Table (1): Mechanical and chemical analyses of the experimental soil in 1999/2000 and

2000/2001seasons.
Sotil properties Seasons
1999/2000 2000/2001
A- Mechanical analysis
Coarse sand 634 78.1
Fine sand 27.3 4.6
Coarse + fine sand 90.7 92.7
Silt + clay 93 73
Soil texture Sandy Sandy
B- Chemical analysis
pH * 79 8.1
ECe (dSm ) ** 35 55
Organic matter % 0.76 0.28
CaCO; % 4.0 4.5
N meg/l 8.7 36
P m g/l 14.1 15.3
Km eq/l 39.0 40.0

*In soil-water suspension 1: 2.3
**n soil saturation extract

"RESULTS AND DISCUSSION
1. Growth characteristics:

Data given in Table (2) show that plam height
and number of branches /plant were significantly
affected by the three studied main factors ie.
varieties, N-levels and biofertilization treatments.
The all-possible interactions among these factors
were not significant, except plant height was affected
significantly by cvs. x N levels and N levels x
Biofertilizers interactions in the second scason only
and number of branches/plant that was affected
significantly by cvs. x N levels and cvs. x
Biofertilizers interactions in the first season. _

Over N levels and biofertilization treatments,
AD 201 cv. surpassed Topas cv. by 9.8 % and 6.4 %
in plant height and by 16.4% and 6.3 % in number of
branches/plant in the two seasons, respectively. This

conld be attributed to differences in the genetical
constitution of the two varieties. The present results
are in agreement with those of Noureldin et o,
1993 a + 1994 a ; Afiah er g/, 1999 and Al and
Hassan, 2002.

Increasing N level from 25 to 50 kg N/fed. had
significant favourable effect on both studied
vegetative traits, where plant height increased by
4.3% and 15.4 % and number of -branches/plant by
23.7 % and 25.6 % in the two seasons, respectively.
Increasing nitrogenous fertilizer rate stimulated cefl
division and cell elongation, which in furn enhanced
the vegetative growth of plants as expressed herein
by plant height and number of branches/plant. These
results are in agreement with those of Kandil, 1981;
Badr, 1987; Noureldin ef o/, 1993 a + 1994 a; Said
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and Keshta, 1999; Sharief and Keshta, 2000 and Al
and Hassan, 2002. '

Over wvarneties and N levels, the three
biofertilization treatments te. Pseudomonas, yeast
and Pseudomonas + yeast increased significanily
plant height and number of branches/plant
comparing with the untreated control, except the
effect of Pseudomonas did not differ from control for
plant height/plant in the first season. The highest
values for both traits were recorded with the
application of Pseudomonas + yeast followed by
applving veast followed by Pseudomonas. That held
trug in both seasons of experimentation. In this
respect, Amany and Gomaa, 2002 stated that
inoculation of tritical with soi! yeast Riodororula
ghuiniy and/ or Azospivillum lipoferum increased
both growth and yield parameters.

2. Siliques and seed yields/plant:

Averages given in Table (2) indicate that AD
201 ov. surpassed Topas in number of siliques/plant
by 159 % and 15.8 %, in siliques yield/plant by 8.1
% and 5.4 % and in seed yield/plant by 4.8 % and
90 % in the two seasons, respectively. The
differences between the two cvs. were significant.
This might be attributed to that AD 201 was more
vigorous in its vegetative growth as expressed
previously by plant height and number of
branches/plant which might increase the mumber of
fruits set on the plant as well as the number of seeds
formed in siliquae and consequently the seed
vield/plant. These results are confirmed by those of
Noureldin er al., 1994 b: Hassan and El-Hakeem,
1996; Afiah et al., 1999 and Ali and Hassan. 2002,

Also, increasing N level from 25 to 50 kg N/fed.
had significant favourable effects on reproductive
growth of canola plants as applying of 50 kg N/fed.
increased number of siliques/piant by 3.3 % and 12.4
%. siliques yield /plant by 13.0 % and 44 % and
seed yicld/plant by 13.2 % and 10.5 % comparing
with 25 kg N Med. in the two seasons, tespectively
(Table 2).This could be due to the nmportant role of
nitrogen as an essential nutrient in growth of canola
plants and consequently its productivity. In this
respect number of pods/plant and seed yicld/plant
were found to increase significantly with increasing
N level up to 45 kg/fed.by Al and Hassan, 2002, up
to 60 kg/fed.by Kandil, 1981, and up to 75 kg N/fed.
by Said and Keshta, 1999 and Sharief and Kesiua,
2000.

Table (2} indicates also that biofertilization had
positive significant effect on number and yield of
siliques/plant and consequently on seed yield/plant.
The highest values were recorded with applying
Pseudomonas + yeast followed by yeast followed by
Pseudomonas and the differences among the three
treatments were significant. Comparing with the
unbiofertilized control.  increments in  seed
yield/plant attained in 1999/2000 season, 26.1 %,
16.5 % and 9.7 % and in 2000/2001 season, 24.1 %,
12.7 % and 6.3 % with applying Pseudomonas +

veast, yeast and Pseudomonas. respectively. This
might be atiributed to the plant growth promoting
substances produced by these organisms (Gomaa,
1995).

All the possible interactions among the three
studied factors did not have significant cffects on”’
number and yield of siliques/plant as well as seed
yield/plant. except that in the first season, siliques
vield/plant was affected significantly by cvs. x N
levels and cvs. x biofertlizers interactions, while in
the sccond season, the effects of N levels x
biofertilizer on number of siliques/plant and cvs. x
biofertilizer on seed yield/plant were significant
{Table 2).

3.1400 seed weight:

1000-seed weight took nearly sumilar twend,
whereas the three studied factors affecied it
significantly and the highest values were recorded in
favour AD 201 cv,, 50 kg WN/fedlevel and
biofertilization with Pseudomonas + yeast. That held
true in the two seasons (Table 3). These results are in
general accordance with Afiah ef al, 1999 and Ali
and Hassan, 2002 regarding varietal differences and
Hassan and El-Hakeem, 1996; Sharicf and Keshta,
2000 and Ali and Hassan, 2002 concerning N
fertilization. '

Furthermore, the three studied factors affected
1000-seed weight independently as the interactions
among them were insignificant (Table 3).

4. Halling %:

QOver N levels and biofertilization, Topas
recorded higher hulling % compared with AD 201
but the difference between the two cvs.. did not
reach the level of significance (Table 3).

Increasing N level from 25 to 50 kg /fed had
favourable positive effect on hulling %. This might
duc to that increasing N resulied more transiocation
of syntheses to fruits, which resulted increasing
nuinber of formed seeds and their size in the siligues.

On contrary, data in Table (3) show that
application of biofertihzer decreased significantly
hulling % and applying Pseudomonas + ycast gave
the lowest hulling %. That was true in cach scason.
Table (2) shows that application of biofertilizers
increased evidently number of siliques/plant. which
might increase the intra-competition among siliques
resulting in decrease of their size. which could
account much for the decrease in hulling %.

CVS. x biofertilizers in the first season and cvs.
x N levels in the second season affected hulling %
significantly, while all other interactions were
insignificant.

5. Siliques and seed yields/fed:

Table (3) shows that AD 201 variety
overyielded Topas and surpassed it in siliques
yield/fed. by 274.1 and 103.6 kg {i.e. by 15.7 % and
5.4 %) and in seed yield/fed. by 82.7 and 43.9 kg
(ie. by 81 % and 5.0 %) in 1999/2000 and
2000/2001 seasons, respectively. AD 201 plants
were more vigorous in vegetative growth as well as
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in siliques and seed yield per plant, which interpreted
the superionity of this variety in siliques and seed
yields/fed.  comparing  with  Topas. Varietal
differences in seed yield/unit area were reported also
by Noureldin ef af., 1993 b + 1994 b; Hassan and E}-
Hakeem, 1996; Afah et af, 1999; Said and Keshta,
1999 and Ali and Hassan, 2002.

With applying 50 kg Nffed. siliques yield/fed.
increased by 255.2 and 83.7 kg (ie. by 14.5 % and
4.4 % ) and seed yield/led. by 177.5 and 96.2 kg (i.e,
by 183 % and 11.4 % ) comparing with applying 25
kg Nffed. in the two seasons, respectively. This
could also be attributed to the favourable effects of
the high N rate on growth and productivity of canola.
In tlns respect, Noureldin er «f, 1993 b + 1994 b;
Hassan and Ll-Hakeem, 1996; Hammad and LCl-
Shebiny, 1999; Said and Keshta, 1999; Sharief and
Keshta, 2000 and Ali and Hassan, 2002 stated that
increasing W level significantly increased seed
yield/fed.

Over varieties and N levels, biofertilization with
Pseudomonas, veast or FPseudomonas + yeast
increased significantly siliques and seed yields/fed,
compared to the untreated control. That was true in
the two seasons. The highest values for both traits
were detected with applying Pseudomonas + yeast,
which resulted increments over control in siliques
yield/fed. by 356.3 and 607.3 kg (i.c. by 20.9 % and
37.5 %) and in seed yield/fed. by 132.7 and 2255 kg
{ie. by 13.3 % and 28.2 %) in the two seasons,
respectively.  Adding  biofertilizers  particularly
Pseudomonas  +  yeast, as  aforementioned,
encouraged growth and branching of canola plants,
which in tum increased number of siliques/plant as
well as siliques and seed yields/plant and
consequently their yields/fed.

All interactions among the three studied factors
did not have significant effects on siliques vield/fed.,
except cvs. x biofertilization in the first scason.
Meanwhile, cvs. x N levels in both seasons and cvs.
x biofertilization in the first scason affected
significantly seed yicld/fed. Data in Table (4) show
the averages of seed yield/fed. as affected by the
interaction between canola cvs. and N levels in the
two scasons. The highest yield was obtained from
AD 201 cv. fertilized with 50 kg N while the lowest
yield resulted from Topas cv. fertilized with 25 kg
N/fed. and that was true in the two seasons.
Moreover, AD 201 cv. overyielded significantly
Topas under 25 and 50 kg N/fed in the first season as
well as under 50 kg Nifed. in the second season,
while under 25 kg N/fed. in the second season the
difference between the two cvs. did not attain the
statistical  significance.  However, both cvs.
responded significantly to increasing N level from 25
to 50 kg /fed.. regarding seed yield/fed. Significant
interactions between canola varieties and N levels
were mentioned also by Noureldin er al, 1994 b;
Afiah et al.. 1999: Sharief and Keshta, 2000 and AH
and Hassan, 2002,

6. Seed oil content (%); .

Data in Table (3) indicate that o1l contents (%
of AD 201 cv. seeds were significantly higher than
those of Tepas by 1.59 % and 2.0 % in 19992000
and 2000/2001 secasons, respectively. Significant
differences in seed oil contents among oil seed rape
varieties were found also by Afiah er af, 1999 and
Said and Keshta, 1999,

On the other hand. increasing N level from 25 to
50 kp/fed. reduced seed oif content but the
differences between the two N levels attained the
statistical significance in the first season ondy. It was
aforementioned that increasing N level increased
seed size as expressed by 1000 seed weight. This
might was in favour protein and carbohydrates
content rather than oil content. Hassan and El-
Hakims, 1996 and Sharief and Keshta, 20600 came to
similar conclusions regarding the negative effect of
increased N level on seed oil content.

On contrary, application of biofertilizers had
favorable significant effects on canola seed oil %
comparing with the untreated control. Pseudomonas
+ yeast followed by yeast alone resulted the highest
seed oil contents without significant differences
between  them.  Both  treatments  surpassed
significantly application of Psendomonas in this
respect. That was true in cach season. These results
are in harmony with those obtained by Youssef er o/,
2004, where they stated that apphcation of
Biofertitizers  (dzospirithon  and/or  Azorobacter)
improved the essential oil content of sage.

All the possible interactions among the three
studied factors did not affect seed oil % significantly,
except cvs. x biofertilization treatments, which was
significant in the two seasons. Table (3) indicates
that in the two seasons, AD 201 seceds were
significantly higher than those of Topas in ol
content under all biofertilization treatments, except
that the differences between the two cvs. were not
significant in the untreated control in the frst scason
as well as in the yeast treatment in the second
season.

7. Oil yield (kgffed.):

Averages given in Table (3) clear that over N
tevels and biofertilization treatments, AD 201
resulted significant higher oil yvield/fed. than Topas
by 54.2 kg (11.9 %} in 1999/2000 scason and by 37
kg {9.7%) in 200072001 season. This was expected
as AT) 201 was superior 1 its seed vield and seed oil
content. Varietal differences regarding oil yield per
unit area were mentioned also by Noureldin ef af.,
1693 b+ 1994 b Afiah ef af.. 1999: Said and Keshta,
1999 and Ali and Hassan. 2002, :

Also, increasing N level from 25 1o 50 kg N
fed. increased significantly oil yieldited. The
increments attained 14.7 % i the first season and
10.6 % in the second season. Although, increasing N
level to 50 kgifed had negative effect on seed oil
content, it increased seed yield/fed. to the extent it
resulted oil yield higher than that obtained with
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applying 25 kg N/fed. Similar results were obtained
by Noureldin ef af. 1993 b + 1994 b; Said and
Keshta, 1999 and Sharief and Keshta. 2000.
Biofertilization treatments had also favorable
significant effects on oil yield/fed., when compared
with the untreated control and that was true in each
season (Table 3). The highest increases were
obtained with applying Psendonmonas +  yeast.
followed by yeast followed by Pseudomonas. This
could be interpreted by the favorable effect of these

biofertilizers on the rtesulted seed yield as well as
seed oil content.

Varieties x N levels interaction significantly
atfected oil yield/fed. (Table 6). The highest oil yield
was obtained from AD 201 cv, fertilized with 50 kg
Nifed. (546.2 and 442.8 kg oilffed. in the two
seasons, respectively). These results are in harmony
with those obtained by Afiah er af, 1999 and Sharief
and Keshta, 2000.

Table (2): Plant height, number of branches/plant. number of siliques/plang, yvield /plant and seed yield /plant as
affected by canola varieties, nitogen levels and biofertilization treatments in 1999/2000 and 2000/2001

$EASONS.
Plant height No of No of Siliques yield Seed yield
(cm) branches/plant { siliques/plant fplant {g) Iplant ()
Treatments 1999/ | 2000/ | 1999/ § 2000/ ( 1999/ | 2060/ | 1999/ | 2006/ | 1999% | 2000/
2000 2001 2000 2001 2000 2001 2000 2001 2000 2001
Varieties (Var):
AD20) 1423 3 112 | 13.24 [ 10.08 {2169 | 2048 {2928 | 28.66 ;1878 | 1642
TOPAS 1296 ;1045 | 11.37 {948 1872 1 1769 {2709 | 2718 | 17.92 | 15.06
F-ICSI . * * * * * e * W * * E
N- level (N): :
25 kg/ted 133.1 160.1 11.00 | B.67 198.8 | 1797 2647 | 2732 1 17.21% 14.95
50 kgrfed 138.8 | 1155 113.6] 1089 | 2053 12020 12990 | 2852 {1949 | 16.52
F-tﬂsl 2 3 EE 3 ke E L £l R R e sk * ¥ Kok
Biofertilizers { Bio):
Without 1330 ;904 10.33 | 8.22 1859 | 1649 | 2544 12316 | 16.23 14.21
Pseudomonas 1350 [ 1026 1222 977 1964 11795 | 2727 [ 2725 117.80 (15.10
Yeast 137.3 113.7 12.80 106.22 2058 20135 29.03 26.44 18.90 16.01
’Y"ﬁ‘f"”“’”‘” - 138.6 ] 1245 | 1388 | 1092 | 2202 {2175 [31.00 |31.84 | 2047 | 17.63
F_t(e,;r * & L L3 EE % £ sk £33 L33 * %
LSD. at5% 2.1 30 0.50 0.48 6.2 3.7 0.85 0.67 (.73 0.48
interactions
Var * N NS ** *ok NS NS NS * NS N§ NS
Var * Bio NS NS * NS NS NS o NS NS *
N *Bio NS * NS NS NS *% NS NS NS NS
Var * N*Bio NS NS NS NS NS NS NS NS NS NS




Iabk: (3): 1000-seed weight, hulling %,

siliques yicld/fed, seed yield/fed, seed oil content, and oil yield/fed as affected by canola varieties, nitrogen levels and
biofertilization treatments in 1999/2000 and 2000/2001 seasons.

1000-seed weight Hulling siliques yield /fed Seed yield /fed Seed oil content Oil yield /fed
(g) % (kg) (kg) (%) kg)
Treatments 1999/ 2000/ 1999/ 2000/ 1999/ 2000/ 1999/ 2000/ 1999/ 2000/ 1999/ 2000/
2000 2001 2000 2001 2000 2001 2000 2001 2000 2001 2000 2001

Varieties (Var):
AD 201 3.56 3.18 56.39 4593 120209 | 20065 L101.5 917.6 45.96 4554 | 506.1 418.2
TOPAS 343 3.05 56.58 4598 {17468 | 19029 | 10187 873.7 4437 4350 | 452.1 381.2
F-tcst * * NS NS K * %k NS £ £33 &k L3
N- level (N): )
25 kg/fed 3.41 2.99 35.62 44.45 17562 | 19128 971.4 847.5 45.87 44.67 | 4463 379.6
50 kg/fed 3.58 3.24 57.35 4746 | 20114 | 19966 | 11488 943,7 44.46 44.37 ] 5119 419.8
F'lest * * ¥k * ¥k L oK * ok E 3 EE R NS FA £
Biofertilizers ¢ Bio):
Without 3.13 2.95 58.72 4920 | 17042 | 16215 | 1000.6 798.6 4325 43.00 | 431.9 3440
Pseudomonas 3.43 3.07 56.82 4483 | 18304 | 19076 | 10379 855.1 44.50 44.08 | 461.6 376.9
Yeast 3.63 312 55.32 43,83 | 19402 | 20609 | 1068.6 904.6 46.16 45.16 | 493.5 408.7
Pseudononas + Y east 3.80 3.32 55.08 4596 120605 |22288 | 11333 |1024.1 46.75 4583 1 5294 4693
F-test F% ok *k ok H% ok ok L L * sk ok L]
LSD.at5% 0.06 0.16 (.15 1.58 225 47.1 18.5 272 0.69 0.76 123 15.3
Interactions
Var * N NS NS NS * NS NS ok * NS NS * *
Var * Bio NS NS ** NS * NS * NS ok * NS NS
N *Bio NS NS NS NS NS NS NS NS NS NS NS NS
Var * N*Bio NS NS NS NS NS NS NS NS NS NS NS NS

POOE TERWOD DU QO[ENON-IF PQY
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Table (4): Seed yield per feddan (kg) as affecied
in 1999/2000 and 2000/2001 seasons.

by canola varieties x nitrogen levels interaction

Canola varieties
Nitrogen level AD 201 [ Tapas AD 201 | Topas
1999/2000 2000/2001

25 kgffed. 997.6 945.1 861.2 833.8
50 kg/fed. 12053 1092.4 973.9 913.5
LSD at 5% 24.4 28.1

Table (5): Seed oil content (%) as affected by canola varieties x biofertilizer treatments

interaction in 1999/2000 and 2000/2001 seasons.
Canola varieties
Biofertilizer treatments AD 201 i Topas AD 201 ! Topas
1999/2000 2000/2001

Without 43.16 43.33 44.66 41.33
Pseudomonas 45.50 43.50 4533 42.%3
Yeast 4733 45.00 45.66 44.66
Pseudomonas + Yeast 47.83 45.66 46.50 45.16
LSD at 5% (.98 1.08

Table (6): Oil yield per feddan (kg) as affected by canola varieties x nitrogen levels interaction in

1999/2000 and 2000:/2001 seasons,

Canola varieties
Nitrogen level AD 201 b Topas AD 201 | Topas
1995/2000 2000/2001
25 kg/fed. 466.1 426.5 393.8 365.5
50 kg/fed. 546.2 477.6 4427 397.0
LSD at 5% 17.7 12.4
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