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Abstract
Research carried out in the Western Plain of Romania, on a soil of carbonate chernozem type, wet, weakly salinized, in
sodium depth, aimed to make contributions to the oil rapeseed cultivation technology, a culture particularly important
for the area, on optimizing nitrogen fertilization and determining the type of fertilizer - ammonium nitrate or
ammonium sulphate - for the above mentioned soil conditions, under the conditions of fattening a constant phosphorus
and potassium background (P80K80), as well as the influence on production according to the date of operation and
depth of the basic ploughing. The results showed that the application of nitrogen fertilizers in the form of ammonium
sulphate was superior to the one of ammonium nitrate by 8%. Also, the results according to the period of execution of
the basic ploughing emphasize the importance of carrying out this important work as early as possible, so that by the
date of sowing to sit down and accumulate as much water in the soil.
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INTRODUCTION
Due to the widespread use of rapeseed and for
the purpose of producers of biodiesel and
bioethanol, it is observed or continuous growth
of cultivated areas (Fridrihsone et al., 2020;
Zhang et al., 2013).
Oil rapeseed is a crop that reacts very well to
mineral fertilization, but it is very important in
addition to determining the time of application,
also the correlation of the type of fertilizer,
according to the type of soil and especially the
soil reaction (Haneklaus et al., 1999; Wang et
al., 2010; Matei et al., 2017; Louvieaux et al.,
2020; Men et al., 2020).
Climate change in recent times also has a
detrimental influence on rapeseed production,
especially in very dry autumns when the
percentage of plants rising is very low
(Bătrâna, et al., 2020; Eyni Nargeseh et al.,
2020).
In the current context, characterized by long
periods of drought, the establishment of autumn
rapeseed crops can raise many problems related
to the performance of the ploughing, the
establishment of the depth and the period of
execution, in order to combat weeds on one
hand, and on the other one, to favour the

accumulation of as much water in the soil as
possible, as well as to preserve the existing
moisture in the soil favouring a good growth
of the culture (Grosz et al., 2011; Șmuleac et al.,
2020; Bečka et al., 2021).
MATERIALS AND METHODS
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The research carried out in the salinized soils
area had the following goals: to determine the
efficiency of the doses and of the types of
nitrogen fertilizer used in the salinized soil area
on oil rapeseed cultures; to do research
regarding the influence of the execution period,
of the ploughing depth and of the salinized soil
area on the oil rapeseed yield.
In order to find an answer to these questions the
cultures have been organized in the Timiş
Plain, on a wet phreatic carbonate chernozem,
poorly salinized in its depth. The experiments
have been bifactorial and there have been done
three repetitions. The experiments done based
on the nitrogen fertilization were:
A Factor – the type of nitrogen fertilizer used:
a1 - ammonium nitrate; a2 - ammonium
sulphate.
B Factor - the doses of nitrogen applied on a
constant base of P80K80: b1 - N0; b2 - N50; b3 -

N100; b4 - N150; b5 - N200. There have been done
research regarding the settlement of the date on
which the ploughing should be done and of the
ploughing depth for the crops and there have
been organized bifactorial experiments with
three repetitions.
The factor graduations were the following: A
Factor - the ploughing date: a1 - 10-15 July; a2 10-15 August; a3 - 10-15 September.
B Factor - the ploughing depth: b1 - 18-20 cm;
b2 - 23-25 cm; b3 - 28-30 cm.

chernozem, poorly salinized, capitalize very
good the nitrogen fertilizers.
Synthesis data on the evolution of the oil
content highlight the negative influence of
nitrogen fertilizers that caused the content’s
decrease, together with the increase in doses
(Figure 1).
In the researched field, with the use of
ammonium nitrate the decreased oil content
was from 42.3 (N0) to 38.8% (N200), and in the
fertilized variants with ammonium sulphate the
decrease was 42.3% (N0) to 39.5% (N200). It
results that in the use of ammonium nitrate the
decrease of the oil content was 0.7% higher (at
the N200 dose level) compared to the use of the
same dose but under the form of ammonium
sulphate.
Oil production points out that in the researched
area N0 - N200 oil production ranged from 420
kg/ha to 1760 kg/ha when the application was
made under the form of ammonium nitrate and
between 420 kg/ha and 1863 kg/ha, when the
application was made in the form of
ammonium sulphate (Table 2). On an average,
on the applied doses, oil production was 6%
higher when the application was made under
the form of ammonium sulphate, compared
with the one under the form of ammonium
nitrate application.
In conclusion, nitrogen fertilisers negatively
influenced the seed oil content due to the
favourable effect on the crop and have
determined the increase of oil production with
very significant differences towards the control
(N0) by 536 kg/ha (N50), 942 kg/ha (N100), 1121
kg/ha (N150) and 1392 kg/ha (N200).

RESULTS AND DISCUSSIONS
Synthesis data on the harvests obtained
according to the doses of fertilizers used, the
yield obtained were between 992 kg/ha (N0)
and 4537 kg/ha (N200), when fertilization was
done with ammonium nitrate and between 992
kg/ha (N0) and 4716 kg/ha (N200) when
fertilization was done with ammonium sulphate
(Table 1).
On an average, on the applied nitrogen doses,
by using the ammonium sulphate, conducted to
a harvest increase of 5%, resulting in a
significant difference of 179 kg/ha.
The harvest differences according to the
nitrogen fertilizer dose applied, on an average
on the two types of fertilizer, were of 1300
kg/ha in the variant fertilized with N50, 2362
kg/ha in the fertilized variant with N100, 2898
kg/ha in the fertilized variant with N150 and
3635 kg/ha, in the fertilized variant with N200.
One may notice that all crop differences,
depending on the nitrogen dose, are ensured as
very significant.
The results lead to the conclusion that rapeseed
for oil under the conditions of carbonate

Table 1. The syntheses of the yield results obtained for the oilseed rape according to the type of the used
nitrogen fertilizer and to the used fertilizer doses
Factor B - Nitrogen doses on the merits of P80K80

Factor A
Type of fertilizer

No0

No50

No100

No150

N200

Ammonium nitrate

992

2172

3240

3824

4537

Crop
( kg/ha)
2953

Ammonium sulfate

992

2412

3467

3955

4716

3108

Average Factor A
Difference
(kg/ha)
100
%

105

179

Significance
X

DL 5% = 168 kg/ha; DL 1% = 210 kg/ha; DL 0.1 % = 273 kg/ha
Average Factor B
Specification
Crop kg/ha
%
Difference
Significance

No0

No50

992
100

No100

2292
3354
231
338
1300
2362
XXX
XXX
DL 5% = 191 kg/ha DL 1% = 252kg/ha DL 0.1% = 327 kg/ha
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No150

N200

3890
392
2898
XXX

4627
466
3635
XXX

Table 2. The syntheses of the oil production results obtained for the oilseed according to the used type of nitrogen
fertilizer and to the experimented fertilizer doses
Factor B - Nitrogen doses on the merits of P80K80

Factor A
Type of fertilizer

No0

Ammonium nitrate

No50

420

Ammonium sulfate

No100

904

420

No150

1312

N200

1507

No0

Crop kg/ha
%
Difference
Significance

1760

No50

(kg/ha)

No100

75

No150

40
39
38

41,6

N10
0
40,5

N15
0
39,4

N20
0
38,8

41,8

40,7

39,8

39,5

N50

42,3

Ammonium sulfate 42,3

N200
1540
367
1121
XXX

1811
324
1392
XXX

out in mid-July, by delay of one month, the
harvest decreased by 12% namely by 348
kg/ha. The delay in the completion date until
the end of August increased crop losses by
28%, resulting in a decrease of 794 kg/ha.
The increase in the depth of ploughing
execution from 18-20 cm to 23-25 cm
increased the harvest by 11%, returning a
difference of 238 kg/ha. Increasing the depth of
the work to 28 to 30 cm contributed to the
increase of the harvest by 21%, respectively by
477 kg/ha.
The results obtained show that the date of
execution of the ploughing and the depth of its
performance to the limit where there is no
danger of bringing to the surface the layer with
higher concentration of salts, represents for
rapeseed an important link in the chain of
cultivation technology.
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N0

Significance

1180

956
1362
228
324
536
942
XXX
XXX
DL 5% = 87 kg/ha; DL 1% = 123kg/ha; DL 0,1 % = 176 kg/ha

42

%

Difference

420
100

43

Ammonium nitrate

%

( kg/ha)

1008
1411
1574
1863
1255
106
DL 5% = 83 kg/ha; DL 1% = 127 kg/ha; DL 0,1 % = 164 kg/ha

Average Factor B
Specification

37

Average Factor A
Crop

Figure 1. The rapeseed oil content variation
according to the type of nitrogen fertilizer and to the
applied fertilizer doses

The results obtained according to the depth of
the ploughing and the date of its completion
underline the importance of carrying out this
important work as early as possible, so that by
the date of sowing the land settles and
accumulates as much water in the soil
(Table 3). Compared to the ploughing carried

Table 3. The syntheses of the results obtained for the oilseed rape in according
to the date and to the depth of the basic ploughing
Factor A
Date
10.07 – 15.07
10.08- 15.08
15.08 – 30.08

Factor B - Depth (cm)
18 - 20
4593
4295
3770

Average Factor B
Crop (kg/ha)
%
Difference (kg/ha)
Significance

23 - 25

Average Factor A
28 - 30

Crop (kg/ha)

%

4872
5049
4838
100
4468
4706
4490
88
4030
4333
4044
72
DL5% = 214 kg/ha DL 1% = 354 kg/ha DL 0.1% = 649 kg/ha
4219

4457
111
238
XXX
DL 5% = 58 kg/ha DL 1% = 82 kg/ha DL 0.1% = 115 kg/ha
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Difference
(kg/ha)

Significance

- 348
- 794

0
000

4696
121
477
XXX
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The application of nitrogen fertilisers in the
form of ammonium nitrate and ammonium
sulphate with doses of N50-N200 on the
background of P80K80 provided harvest increases
between 70% (N50) and 466% (N200).
The application of nitrogen fertilisers in the
form of ammonium sulphate was superior to
the application in the form of ammonium
nitrate by 5% and with a significant difference
of 179 kg/ha.
The rapeseed oil content ranged from 42.3%
(N0) to 38.8% (N200) when the ammonium
nitrate was used also between 42.3% (N0) and
39.5% (N200) when ammonium sulphate was
used.
Although nitrogen fertilizers negatively
influenced the rapeseed oil content, intended
for the favourable effect on the seed harvest,
they increased oil production with very
significant differences towards the control, by
536 kg/ha for the N50, by 942 kg/ha for the
N100, by 1121 kg/ha for the N150 and by 1392
kg/ha for the N200 fertilised variants.
The date of the autumn rapeseed ploughing is
of a particular importance given the early
sowing of this crop. The delay of the ploughing
effect until the end of August results in harvest
losses of 794 kg/ha.
The depth of execution of the ploughing up to
28-30 cm, the depth to which there is no danger
of bringing the layer with high concentration of
salts, determined the growth by 21% of the
harvest, compared to a ploughing of 18-20 cm.
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