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Abstract: Two ficld experiments were
conducted during 1997/98 and 1998/99
seasons fo study the effect of nitrogen
(30, 45 and 60 kg N/ed) and
phosphorus (0, 155 and 31.0 kg
P,O./fed.) fertilizers on seed quality of
two oil sced rape (Brassica napus)
varieties {AD201 and Tower seeds),
under Assiut conditions. Sowing was
carried out on Nov. 2 and Oct. 30 in the
first and second secason respectively,
where seeds were sown on ridges 50 cm
apart in hill spacing of !5 cm, leaving
two plant/hill. The split-split plot
design with four replicates was applied
where varieties were located in the
main plot, P and N fertilizers were
randomly distributed in sub and sub-sub
plots, respectively, with a plot area of
10.5 m®. At harvest, seed samples were
randomly taken from the different
trecatments and the following were
determined oil and protein content were
dctermined, where oil and protein
yield/fed., were calculated by the
multiplication of ocil and/or protein
percentage by sced yieldfed All data
were subjected to normal statistical
analysis and comparison of means were
done using LSD at 5%.

The data could be summarized as
follows:

There were  no  significant
differences between oilseed rape
varicties in all characters under studies,
except protein vield in both seasons.
The protein yicld of AD201 and Tower
varieties in 1997/98 season were 169.20
and 158.1 kg/fed., 133.10 and 124.87
kgffed. in 1998/99 season for the same
respective varieties. Qil yield of AD201
and Tower varieties in 1997/98 season
were 32148 and 30212 kgfed
respectively, 255.51 and 231.58 kg/fed.
for the same respective varietics in
1998/99 season,

The application of P fertilizer had
no significant influence on ali
characters except protein yicld/fed. in
both seasons. Phosphorus application
increased oil and protein yield/fed. in
both season, and decreased protein %
(both season) as compared to the check
{zero P).

The application of N fertilizer had
no significant effect on alt characters
except protein yicld in both seasons.
Increasing N rates from 30 to 45 or 60
kg/fed. increased protein % and protein
and oil yield/fed. Increasing oil yield is
mainly due to the increasc in sced
yield/fed.

In general, the highest oil yield/fed.
in 1997/98 season was obtained from



AD201 variety when supplied with P
and N at its highest rates, while in
1998/99 season this value was obtained
from AD201 variety when received P at
a rate of 15.5 kg P.,Osffed. and 45 kg
N/feddan.

The highest protein yield/fed. was
obtained from AD201 wvarety in

1997/98 season, when received zero P
and 60 kg Nffed. while in 1998/99
season, this value was obtained from
Tower variety when reccived P at a rate
of 15.5 kg P,Os/fed and N at a rate of
60 kg/fed and/or from AD201 varicty
when supplied with Patarateof 31.0
kg P,Os/fed and N al a rate of 60

kg/fed.

Introduction

There are a wide gap in Egypt
between the production of edible oil
and its consumption, where about
80% of the consumed oil in Egypt is
imported because of the lack in
production as a result of the
reduction in fand area cultivated by
oil crops (FAO, 2000). Rapeseed
crop was introduced recently in
Egypt as a winter crop in order to
increase oil production, because this
crop produce a higher seed yield with
a higher oil percentage in seed (40%
or more). The effect of different
agricultural practices is so important
in order to increase seed yield and oil
percentage and consequently oil
vield.

The differences in chermcal
constituents between oil seed rape
varietics were reported by many
investigators (Farag et al., 1986;
Mohamed, 1989, El-Saidi ef al,
1992). El-Saidi er al. (1992)
concluded that AD201 and western
varieties had a higher oil content than
Bruter vaniety. Racz efal. (1965)

reported that P had no effect on
nitrogen and phosphorus content in
seed and straw. Holmes and Ainsley
(1997) concluded that P had small
effect on oil content.  Nitrogen
apphcation to oilseed rape increased
protein content in seeds (Kormin and
Volkov, 1987, Jang ef al, 1987,
Anderson et al., 1996) and decreased
oil content (lbralum er a/., 1989,
Kormin and Volkov, 1988; Hassan,
1993; Zhao et al., 1991, Anderson,
1996). Oil and protein yield
increased by N application as a
result of increasing seced yield per
unit area (Taylorefal., 1991; Nour
El-Din et af., 1995). Brennan ef al.
(2000) concluded that the application
of nitrogen to oil seed rape decreased
oil concomitantly with an increase in
protein content.

Materials and Methods

Two field experiment were
conducted at the experimental farm
of Assiut University at Assiut dunng
1997/98 and 1998/99 scason to
study the effect of mitrogen and
phosphate  fertilizer on the seed
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quality of two rape oil seeds under
Assiut conditions. The seeds were
sown on Nov. 2 and Oct. 30 in
1997/98 and 1998/99 season, on
ridges 50 cm apart, in hill of 15 cm
spacing, leaving two plants/hili after
plant thinning. The proceeding crops
were Maize and Soybean in the first
and second scason respectively.
There were two oil seed rape
varicties 1.e. AD201 and Tower (the
seeds of both varieties were supplied
from the Agronomy Depariment,
Fac. Agric., Cairo University) and
there were the levels of nitrogen
fertilizers (30, 45, 60 kg N/fed) in
the form of ammonium nitrate
(33.5%) in which was added just

after thinning of plants, and there
rate of phosphate fertilizer (zero,
155 31 kg P,04/fed) in the form of
calcium superphosphate (15.5%) and
added to the soil before planting.

The spht split plot design was
applied with four replicate with an
plot area 105 m’. Where the
varieties were located in the main
plot and phosphorus and mitrogen
fertilizer rates were distributed
randomly n the first and second sub
plot respectively.

The physical and chemical
analysis of the soil are present in
Table 1.

Table (1): Chemical and physical properties of Experimental soil.
1997/9% 1998/99

Sand 26.6 264
Silt 25.0 240
Clay 484 44.6
Organic matter 1.83 1.83
PH 7.8 77

Total N % 072 0.73
Extractable P (ppm) 9.0 9.13
Extractable K (ppm) 350.0 3520

A random sample of sceds were
taken from each plot and the
following characters were
determined.
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1-0il % in which was determined by
soxlet apparatus wusing petroleum
ether as solvent according to
A OAC (1982).
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2 -Protein %, this was determined
usitng macrokjeldahl according to
AOAC 1982

Oil and protein yield/fed., this
was calculated by the multiplication
of seed yield/fed m kilogram by oil
and protein percentage.

All data obtained were subjected
to  normal statistical analysis
according to Gomez & Gomez
(1984) and mecan comparing was
done use LSD at 5% test.

Results and Discussion
01l Content:

The data in Tables (2-5) show
that oil content in oilseed rape was
not  significantly  affected by
varieties, in both seasons. However,
seeds of AD201 (38.03%) variety
had a higher vaiue of oil percentage
than Tower (36.93%), in 1998/99
scason, while in 1997/1998 season,
the o1l percentage of AD201
(39.52%) and Tower (39.87%) were
almost similar. The results here are
in hne with those obtained by Farag
et al. (1986), Mohamed (1989) and
El-Saidi er al. (1992).

The application of P fertilizer to
oilsced rape had no sigmficant
influence on oil content in seed m
both seasons. This results are in line
with thosc obtained by Holmes and
Amsley (1977) who concluded that P
application had a small effect on oil
content. Also, Mekki (1990)
concluded that oil content was not

significantly affected by NP or PK
fertilizer. However, a shght increase
in oil content in 1997/98 season, as a
result of increasing P rate from zero
to 31 kg P,Os/fed, this results are in
Ime wath those obtained by Nour El-
Din et al. (1995) who concluded that
increasing P rate to 45 kg P,Os/fed.
increased oil % in seed.

The application of N fertilizers to
oil seed rape had a significant
influence only on protein yicld/fed, in
both  scasous. However, the
application of N fertilizer decreased
oil content in secds, where the
maximum value was obtained when
N rates was applied at its lowest rate
(30 kg N/fed). The reduction here
may be due to the fact that the
biosynthesis of fatty acids may be
retarded by increasmg N supply to
the plants.  The reduction i oil
content on N rates increased were
reported by Jang er al (1987),
Kormin and Volkov, 1987 and 1988
and Anderson (1996) who concluded
that oil content was reduced as
nitrogen supply increased.

Qil content in sceds was
significantly  affected =~ by the
interaction between varieties and
nitrogen only in 1997/98 season,
where the maximum value was
obtained from Tower variety when
supplied with N at a rate of 30 kg
N/fed. Also, the second order
interaction (VNP) in 1997/98 season,
exerted a significant influence on oil
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content, where the maximum value
was obtained from Tower plants
when supphied with P at a rate of
15.5 kg P;Os/fed and N at a ratc of
30 kg/fed.

11- Oil yield (kg/fed.)

The data showed that oil
yield/fed. was not significantly
affected by vanetics in both seasons.
However, oil yield/fed. of AD201
varicty was higher than Tower
variety in both seasons, where the
increases in oil yield of AD201
variety were 6.41 and 10.34% than
Tower, in the 1997/98 and 1998/99
season, respectively. The increase
here may be due to the increase mn
seed yield/fed. Mekki  (1990)
reported that there were no
significant differences between oil
sced rape varicties in ol yield.

O1l  yield increased with the
application of P fertilizer, where the
increase i such trait as a result of
increasing P rate from zeroto 15.5
and 31.0 kg P,Os/fed. were 7.1 and
7.83% in 1997/98 scason, 3.01 and
381% i 1998/99 season for the
same respective rates. The increase
m 1997/98 season is due to the
merease n both o1l percentage and
seed yield/fed., while in 1998/99
scason, the increase was mainly due
to the increase in seed yield/fed. The
results are in harmony with those
obtained by Nour El-Din ef al
{1995) who concluded that oil yieid

was the highest with the application
of P at a rate of 45 kg P;Q./fed.

The data also showed that
increase in N fertiizer ratcs
increased o1l yield/fed. insignificantly
in both scasons, inspite of the
reduction in oil as a result of
increasing N rate. Thus, the increase
m oil yield was mainty due tothe
increase in seced vieldfed  The
mmcrease in oil yield/fed in 1997/98
season, as a result of increasing N
rate from 30 to 45 or 60 kg N/fed.,
were 1.63 and 5.54% respectively,
while in 1998/99 season, there values
were 3.09 and 9.09% for the same
respective rates as compared to the
lowest one (30 kg N/ed) The
mcrease in oil yield as aresulis of
increasing N rate was reported by
Geral et al. ("1989), who concluded
that oif yicld was increased when N

was applied up to 60 kg/ha.

The results revealed that oil
yield/fed., was significantly affected
by the interaction between varietics
and nitrogen fertilizer, and the
second order interaction in 1997/98
season.

Where the maximum yield of
oilffed. was obtained from AD20t
variety when supplied with P at a
ratec of 31.0 kg P,Os and N at a rate
of 60 kg/fed.

III- Protein content:

The data in Tables (2-5) showed
that protein content in oil seed rape
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was not significantly affected by
varieties in both scasons. Where
protein content in seeds AD201 and
Tower were 20.82 and 20.90% in
1997/98 season and 19.79 and
1981% m  1998/99  scason,
respectively.

The results revealed that the
apphcation of P fertilizer decreased
msignificantly protein % in seeds in
both seasons, where the maximum
value was obtamed from the check
plant (zerc P). The reductions in oil
% as a result of increasing P from
zero to 15.5 and 31.0 kg P,O/fed.
were 3.7 and 2.16% in 1997/98
season, while mn 1998/99 season,
these values were 0.80 and 1.80%
for the same respective rates as
compared to the check {zero P).

Kumar (1995) reported that the
application of P at 60 kgha
increased protein content.  The
application of N fertilizer to oil seed
rape incrcased protein content
insignificantly in both seasons. The
increases in protcin  content as a
result of increasing N rate from 30 to
60 kg N/fed.,, in were 2.41 and
10.78% in 1997/98 and 1998/99
season, respectively.

Nitrogen is one of the mam
component of amino acids and
consequently protein molecules, so
the application of nitrogen fertilizer
to oil seed rape crop increased the
biosynthesis of amino acids and
consequently  increcased  protein

concentration in seeds. The increase
In protein content in seeds in result of
increasing N rates was reported by
many investigators (Asara and
Scansbock, 1995, Anderson er al.,
1996; and Bemnan et a/., 2000).

The data also showed that protein
content in seeds was significantly
affected by the interaction between N
and P rates only in 1998/99 season,
where the maximum value was
obtained from the application of P at
a zero rate {check) and N at a rate of
60 kg N/fed The significant
influence here 1s mainly due to the
effect of N fertilizer.

IV- Protein yield:

The data showed that protcin
yicld/fed was sigmficantly affected
by all factors under studies in both
SEasous.

It i1s also clear from these data
that protein yield of AD201 variety
was higher than Tower variety by
7.02 and 659% in 1997/98 and
1998/99 secasons, respectively. The
increase in protein yield of AD201
may be due to the increase in seed
yield/fed and/or protein content in
seeds. The data of 1997/98 season,
showed that protein yield were lugher
when P was applied at a rates of zero
or 15.5 kg P,Os/fed. The increased
in protein yield in check treatment
may be due the increase in protein
content in seeds where the highest
value was obtained (21.28) while the
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Table (2): Effect of nitroger and phosphorus fertilizers on oil content of two oil seed rape varieties in 1997/98 and 1998/99

seasons.
!{ { Phosphorus Nitrogen fertilizer (kg/fed.)
ﬂ’ Varieties | fertilizers 1997/98 1998/9%
‘. kg P,Os/fed. 30 45 60 Mean 30 45 60 Mean
i‘. Zero 40.52 40.10 37.88 39.50 . 39.06 36.88 38.19 38.04
| AD201 15.5 38.19 36.79 37.46 37.48 37.96 38.65 36.31 37.64
i 31.0 41.02 40.73 42,98 41.57 1 -39.15 38.67 37.38 38.40
} Mean 39.91 39.21 39.44 39.52 38.72 | 38.07 37.29 38.03
; Zero 38.38 38.77 34.26 37.14 38.46 36,73 38.11 37.77
Tower 15.5 45.32 40.26 41.39 42.32 40.41 37.14 35.58 3711
31.0 41.92 37.60 40.93 40.15 35.65 35.52 3477 4 3531
Mean 41.57 38.88 38.86 39.87 38.17 36.46 36.15 36.93
| Phosphorus Zero 39.45 39.44 36.07 38.32 38.76 36.81 38.15 3791
x Nitrogen 15.5 41.75 38.53 39.42 39.90 39.19 37,89 35.94 37.67
Jertilizer 31.0 41.43 39.17 41.95 40.87 37.40 37.09 36.08 36.85
Mean 4089 | 3905 ; 39.14 38.45 37.26 36.72 -
L.S.D. 5% for
Varieties (V) : NS YxP : NS Varieties (V) : NS VxP : NS
Phosphorus (P) © NS VN @ 203 Phosphorus (P) : N.S. VN : NS
Nitrogen (N} . NS, PxN : NS Nitrogen N) : N3 PxN : NS

VPN . 351 VPN  NS.
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Table (3): Effect of nitrogen and phosphorus fertilizers on oil yield (kg/fed.) of two oil seed rape varieties in 1997/98 and

1998/99 seasons.
Phesphorus Nitrogen fertilizer (kg/fed.)
Varieties | fertilizers | 1997/98 1998/99
kg P,Oy/fed. | 30 45 60 | Mean 30 45 60 | Mean
Zero 304.51 ! 33885 32]1.98 321,78 240,22 246.53 257.59 248.11
AD201 15.5 30552 | 32007 ; 301.55 | 30905 b -24959 266.00 247 81 254 46
31.0 326.11 | 31688 | 357.81 | 333.60 262.60 263.44 265.87 263.97
Mean 312.05 | 32527 | 327.11 | 32148 250.80 258.65 257.09 255.51
Zero 268.66 | 27827 269.80 272.24 206.24 232,32 245,81 228.12
Tower 15.5 32630 | 324.09 | 331.12 | 327.17 229.33 220.24 258.89 236.15
31.0 293.51 | 27691 | 350.97 | 306.95 216.22 219.09 255.99 23043
Mean 29616 | 26291 | 31730 | 302.12 217.26 223,88 253.56 231.57
Phosphorus Zero 286.59 | 308.56 295.89 297.01 223.23 239.43 251,70 238.12
x Nitrogen 15.5 31591 322.08 316.34 318.11 236 .46 24312 25333 245.30
Fertilizer 31.0 30981 ! 29662 | 35439 | 32027 23941 241.26 260.93 247.20
Mean 304.11 i 309.09 | 3222] 234.03 241.27 255.32
L.S.D. 5% for
Varieties (V) . NS VxP N.§S. Varieties (V) N.S. VxP : NS
Phosphorus (P) : NS VxN 2828 Phosphorus (P) : N.S. VN : NS
Nitrogen (N) : NS PxN N.S. Nitrogen (N) N.S. PxN : NS
VPN 48.98 VPN NS
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Table (4): Effect of nitrogen and phosphorus fertilizers on protein content in seeds of two oil seed rape varieties in 1997/98

and 1998/99 seasons.
Phosphorus Nitrogen fertilizer (kg/fed.)
Varieties fertilizers 1997/98 1998/99
kg P,Oy/fed. 30 45 60 Mean 30 45 60 Mean
Zero 21.20 19.21 22.20 20.87 18.60 20.19 21.25 20.01
AD201 15.5 19.15 21.55 21.03 20.58 " 18.69 20.51 20.00 19.73
31.0 20.89 21.22 20.94 21.02 19.08 19.19 20.57 19.61
Mean 20.41 20.66 21.39 20.82 18.79 19.96 20.61 19.79
Zero 21.53 21.66 21.89 21.69 18.56 19.53 21.63 16.91
Tower 15.5 19,95 20.33 20.88 20.39° 18.82 20.79 20.15 19.92
31.0 21.45 20.20 20.21 20.62 18.87 19.03 20.88 19.59
Mean 20.98 20.73 20.99 20.90 18.75 19,78 20.89 19.81
Phosphorus Zero 21.36 20.44 22.04 21.28 18.58 19.86 21.44 19.96
x Nitrogen 15.5 19.55 20.94 20.96 20.48 18.66 20,65 2008 ! 1980
Fertilizer 31.0 21.17 20.71 20.58 20.82 18.96 19.11 2073 | 19.60
Mean 20.69 20.70 21.19 18.73 19.87 20.75
L.8.D. 5% for
Variefies (V) . NS VxP : NS Varieties (V) : N.S. VP : NS
Phosphorus (P) © NS VxN : NS Phosphorus () : N.S. VxN : NS
Nitrogen (N) . NS, PxN : NS Nitrogen (N) . NS PxN : 132

VPN NS VPN : NS
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Table (5). Effect of nitrogen and phosphorus fertilizers on protein yield of two oil seed rape varieties in 1997/98 and

1998/99 seasons.
1 Phiosphorus Nitrogen fertilizer (kg/fed.)
Varieties ‘| fertilizers 1997/98 ' 1598/9¢
kg P2Os/fed. 30 45 60 Mean 30 45 60 Mean
' Zero | 159.0 162.0 188.0 169.6 1144 134.9 1433 | 1308
AD201 15.5 153.0 187.0 169.0 &+ 1696 |- 122.8 141.2 136.5 133.5
31.0 166.0 165.0 174.0 ' 168.3 127.9 130.7 146.3 134.9
Mean 1593 | 1713 1770 1 169.2 121.7 135.6 142.0 133.1
Zero 150.0 155.0 172.0 159.0 99.5 123.5 139.5 120.8
Tower 15.5 144.0 164.3 167.0 158.4 106.8 123.2 146.5 125.5
31.0 150.0 148.0 173.0 157.0 114.5 140.1 130.5 128.3
ﬁ Mean 148.0 155.7 170.6 158.1 106.9 128.9 138.8 124 87
Phosphorus Zero 154,5 1585 180.0 164.3 106.9 129.2 141 .4 125.8
x Nitrogen 15.5 148.5 175.6 168.0 164.0 114.8 1322 141.5 129.5
Fertilizer 31.0 158.0 156.5 173.5 162.6 121.2 1354 138.4 131.6
| Mean 153.6 163.5 173.8 114.3 132.2 140 .4
L.S.D. 5% for
Varieties (V) : L5t VxP . 177 Varizties (V) . 1.87 VxP : 092
Phosphorus (P) ;093 VN : 177 Phospherus (P) . 0.65 VxN @ 117
Nitrogen (N) o 1.23 PxN : 216 Nitrogen (N) : 0.82 PxN : 143

VPN . 3.0e VPN 203



mcrease i P rate of 155 kg
P,Osfed. is mamly due to the
increase m seed yield per feddan.
The data of 1998/99 showed that P
applicate increased protein yield/fed.
this is mainly due to the increase in
seed vield. Noureldin et al. (1995)
reported that P application increased
protein yield.

The data also revealed that
increasing N rates increase protein
vield/fed in both seasons, this is due
to the increase in seed vield and/or
protein  content. Protein yield/fed.
was significantly affected by all
mteraction m both seasons, the
highest value was obtained from
AD201 variecty when supplied with P
at zero and N at its highest rate this
is true in [997/98 season, while in
1998/99 season this value was
obtained from Tower varicty when
received P at a rate of 15.5 kg
P,Os/fed. and N at a rate of 60 kg or
from AD201 when received P and N
at its highest rates.
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