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Abstract 
 
Research presents the results of the study object Agrotechnics performed between 1996 and 2010 on the reddish 
preluvosoil crop rotation field of Moara Domneasc , the Romanian Plain, belonging to the Faculty of Agriculture, 
USAMV – Bucharest. The experiment was bifactorial, organised according to the split method, in four replications, 
with factor A being the rotation and factor B – fertilization with mineral nitrogen. Factor A – rotation –contained six 
rotations with the following graduations: a1 – wheat monoculture, a2 – maize monoculture, a3 –two-year rotation: 1. 
wheat, 2. maize, a4 –three-year rotation: 1. soybean, 2. wheat, 3. maize, a5 –four-year rotation: 1. peas, 2. wheat, 3. 
sugar beat, 4. maize, a6 – 1. sunflower, 2. wheat, 3. maize, 4. wheat/alfalfa. Factor B – fertilizing with mineral nitrogen, 
had the following graduations: b1 – unfertilised, b2 – N50, b3 - N100, b4 – N150. The following factors influencing the yield 
were discussed: the associated influence of crop rotation and fertilization with mineral nitrogen; the influence of the 
organic material amount in the soil, weed biomass, the content and the quantity of raw protein in wheat and maize. 
Under the influence of crop rotation, weeding reduction was achieved both in wheat and maize. The association of 
rotation with fertilization determined an increase in organic biomass, with an amplified action of the factors in maize. 
In wheat, the highest production was achieved in the three-year and four-year crop rotations, while in maize the 
maximum yield was achieved in the three-year crop rotation, four-year crop rotation and four-year crop rotation with 
jumping plot rotation after wheat. 
 
Key words: crop rotation, nitrogen fertilizer, wheat, maize  
 
INTRODUCTION 
 
After the discovery of pesticides, the role of 
crop rotation in modern agriculture was 
contested by Petersen in the work “Crops 
rotation legend” [1, 4, 6], although it was, 
however, a generally accepted measure in 
organic agriculture [2, 7, 9]. Research on the 
role of crop rotation in the sustainable 
agriculture system without and with fertilizers 
[1, 3, 8], as well as the IOSDV Memorandum 
to the Government of the UE States (1998), 
have shown the need for new data acquisition, 
in parallel with dealing with important aspects 
concerning the production level, the weeding 
degree, the accumulation of organic matter, the 
fertilizer use and the evolution of the soil 
fertility indicators. This paper proposes 
nitrogen use in wheat and maize rotation crops 
grown on reddish preluvosoil, having in view 

in-depth research based on data concerning 
weeding, organic matter accumulation and 
protein level in crops, collected for a time 
period of 15 years (1996-2010). 
 
MATERIAL AND METHOD  
 
Research on crops rotations and nitrogen 
fertilizers in wheat and maize started under 
non-irrigated conditions in 1981. The paper 
presents the average data collected between 
1996 and 2010 from the experimental field at 
Moara Domneasca-Ilfov, located in 
northeastern Bucharest. The experiment was 
bifactorial, organized according to the split 
plots method in four replications with the A 
factor – crops rotation and the B factor – 
nitrogen fertilizers.  
The factor  A – crops rotation had five 
graduations, a1 – wheat monoculture, a2 – 
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maize monoculture, a3 – two-year rotation: 1. 
wheat, 2. maize, a4 – three-year rotation: 1. 
soybean, 2. wheat, 3. maize, a5 – four-year 
rotation: 1. peas, 2. wheat, 3. sugar-bet, 4. 
maize, a6 – four-year rotation with plot 
skipping: 1. sunflower, 2. wheat, 3. maize, 4. 
maize/alfalfa. 
The factor B – mineral nitrogen fertilization 
had the graduation: b1 – non-fertilized, b2 – 
N100. 
All crop rotations were fertilized with P70 under 
ploughing. 
Determinations made on the variants and 
replications were concerned with measuring the 
weeding degree at harvesting through the 
gravimetric method, the quantity of organic 
matter in soil, protein quantity resulted from the 
harvest and wheat and maize production. 
Analyses were calculated and interpreted by the 
method of variance analysis. 
 
RESULTS AND DISCUSSIONS 
 
The influence of crop rotation and the 
quantity of mineral nitrogen upon weed 
biomass. Determinations concerning weed 
biomass for wheat and maize (Table 1) led to 
the following findings: 

a) the highest values of weed biomass 
were recorded at N0 by 303 g/m2 and 
N100 by 199 g/m2, respectively in the 
wheat monoculture, and at N0 by 203 
g/m2 and N100 by 219 g/m2, 
respectively, in maize; 

b) the weeding degree highly diminished at 
the beginning of the wheat/maize 
rotation,  recording differences of less 
than 76.6% in the non-fertilized wheat 
and 82.9% at N100, respectively, in the 
wheat in maize monoculture and 49.3% 
at both N0 and  N100;   

c) the N100 application led to a decrease of 
34.3% in the weeding degree of the 
wheat monoculture and with up to 
55.2% in different rotations. This could 
be explained by the fact that wheat 
developed a higher growing speed and 
choked (controlled) the weeds under the 
influence of fertilizers and forerunner 
plant with good tillage. 

In maize, the application of N100 showed 
a slightly increase, i.e. up to 12.5% in 
the weeding degree in the three-year 
rotation, while at N0 the weed biomass 
decreased to 48.8% in the three-year 
rotation and at N100 to 46.6% in the 
three-year rotation, in comparison with 
the monoculture. 

Correlations with statistical significance were 
computed between the weed biomass and crop 
rotation both in wheat (Fig. 1, Fig. 2) and maize 
(Fig. 3 and Fig. 4) at N0, as well as at N100. 
The result was that crop rotations, both at wheat 
and maize, represent a way to reducing the 
weeding degree. In wheat, the application of 
nitrogen led to the decrease of the weeding 
degree with up to 55.2% in the two-year 
rotation, while in maize the four-year rotation 
with jump plot brought the weeding degree 
down with 49.3%, compared with the 
monoculture. The application of nitrogen in 
maize led to an increase of 12.5% of the 
weeding degree in the same crop rotations.  
 
The influence of crop rotations and nitrogen 
fertilization upon the amount of organic 
matter left in the soil  
Determinations  on the amount of organic 
matter left in the soil were carried out on the 
wheat and maize crops in monoculture, the 
four-year rotation (milk-wax phase) and the 
three-year of alfalfa (last mowing) at a depth of 
0-30 cm  (Table 2). 
Determinations were separately made for roots 
and in combination with stubble or stubble 
maize, and highlighted the variation in the 
quantity of organic matter that remained in the 
soil from one culture to another, depending on 
the rotation type and the fertilization level.  
In the wheat crop (roots and stubble), the 
recorded values varied from 3079.9 kg/ha in the 
non-fertilized monoculture up to 4027.1 kg/ha 
in the four-year rotation with N100, and in the 
maize crop (roots and stubble) between 3424.6 
kg/ha in the non-fertilized monoculture and 
4279.1 kg/ha in the four-year rotation with 
N100.       
In the alfalfa crop grown in the third year, the 
recorded values varied between 6702.3 kg/ha in 
the non-fertilized variant and 9927.6 kg/ha at 
N100. Compared with monoculture, crop 
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rotation in the absence of fertilization led to an 
increase in the quantity of organic matter that 
remained in the soil in the four-year rotations, 
i.e. 334.2 kg/ha in wheat and 182.5 kg/ha in 
maize. 
The application of fertilizers at N100 led to the 
increase in the amount of organic matter 
remaining in the soil with 536.8 kg/ha in 
monoculture and 654.3 kg/ha in the four-year 
rotation in wheat, 469.7 kg/ha in monoculture 
and 672.0 kg/ha in the four-year rotation in 
maize, and  

3225.3 kg/ha in the year III of alfalfa. As a 
result, the association of rotation with 
fertilization determined an increase in the 
organic biomass with an amplified action of the 
factors in maize, while the amplification effect 
was not visible in wheat.  
The influence of crop rotation and nitrogen 
fertilization upon wheat and maize 
production  
Following the influence of crop rotation and 
nitrogen fertilization upon wheat production 
(Table 3), we recorded a diversified action of 
the factors. 

 
Table 1.  Influence of crop rotation and nitrogen fertilization upon weed biomass 

 
Rotation 

Nitro-
gen 
dose 

Winter wheat Maize 
g/m2 % Difference (%) g/m2 % Difference (%) 

Monoculture N0 303 100.0 100.0 - 203 100.0 100.0 - 
N100 199 65.7 - 100.0 219 107.8 - 100.0 

Two-year rotation N0 87 100.0 28.7 - 118 100.0 58.1 - 
N100 39 44.8 - 19.6 127 107.6 - 58.0 

Three-year rotation N0 77 100.0 25.4 - 104 100.0 51.2 - 
N100 36 46.8 - 18.1 117 112.5 - 53.4 

Four-year rotation N0 71 100.0 23.4 - 121 100.0 59.6 - 
N100 34 47.9 - 17.1 132 109.1 - 60.3 

Four-year 
rotation 
with 
skipped 
plot 

G (L) 
- Pb 

N0 73 100.0 24.1 - 103 100.0 50.7 - 
N100 35 47.9 - 17.6 111 107.8 - 50.7 

Pb- 
Pb 

N0 - - - - 113 100.0 55.7 - 
N100 - - - - 122 108.0 - 55.7 

                                      Dl5%  = 22.5 g/m2
                                                                Dl5%  = 18.4 g/m2

 
                                      Dl1%   = 34.3 g/m2                                          Dl1%   = 26.2 g/m2

 
                                      Dl0,1% =53.7 g/m2

                                                               Dl0,1% = 34.9 g/m2 
 
 
 

Table 2. Quantity of organic matter (kg/ha) left in soil after wheat, maize and alfalfa 
in crop rotations on the reddish preluvosoil of Moara Domneasc -Ilfov 

Crop Rotation Organic matter N0 N100 
Wheat Monoculture Roots 1798.4 2402.5 

Roots + stubble 3079.9 3616.7 
Four-year rotation  Roots 2077.5 2427.7 

Roots + stubble 3372.8 4027.1 
Maize Monoculture Roots 2386.5 2642.7 

Roots + maize stubble field 3424.6 3894.3 
Four-year rotation  Roots 2490.2 2772.4 

Roots + maize stubble field 3607.1 4279.1 
Alfalfa 
III year 

Four-year rotation 
with plot skipping 

Roots + collets + leaves 6702.3 9927.6 
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In non-fertilized wheat, the two-year rotations 
led to a production increase by 3.7 q/ha, and the 
three- and four-year crop rotations brought the 
highest increases, i.e. 5.8 q/ha and 5.6 q/ha; 
subsequently, the four-year rotation with plot 
skipping allowed for an increase similar to the 
two-year rotation, i.e. 3.8 q/ha. In the wheat 
fertilized with N100, the overall yield was higher 
than in the non-fertilised variant. 

The two-year rotation brought an increase of 
5.3 q/ha, the three-year rotation (with the 
highest) yield) 38.6 q/ha, the highest increase of 
7.8 q/ha; the four-year rotation showed an 
increase close to the three-year rotation, i.e. 7.4 
q/ha and the four-year rotation with plot 
skipping exhibited an increase of 6.2 q/ha.  

 
Table 3. Influence of crop rotation and nitrogen fertilization upon wheat and maize production 

Rotation Crop rotation influence under production at: Nitrogen influence 
upon production in the 
same rotation 

b1 – unfertilized  b2 – N100 

Yield 
(q/ha) 

Difference/ 
Signification 

Yield 
(q/ha) 

Difference/ 
Signification 

Differenc
e 

(q/ha) 

Signi-
fication 

Winter wheat 
Monoculture 19.4 Mt 30.8 Mt 11.4 *** 
Two-year rotation 23.1 3.7 * 36.1 5.3 ** 13.0 *** 
Three-year rotation  25.2 5.8 ** 38.6 7.8 *** 13.1 *** 
Four-year rotation  25.0 5.6 ** 38.2 7.4 *** 13.2 *** 
Four-year rotation with 
plot skipping 

23.2 3.8 * 37.0 6.2 ** 13.8 *** 

                                                 DL5%  = 3.34 q/ha;         DL1%   = 5.01 q/ha;       DL0,1% = 6.83 q/ha.                                           

Maize 
Monoculture 32.2 Mt 47.3 Mt 15.1 *** 
Two-year rotation 39.3 7.1 * 54.1 6.8 * 14.8 *** 
Three-year rotation  43.1 10.9 ** 57.3 10.0 ** 14.2 *** 
Four-year rotation  41.0 8.8 * 56.5 9.2 ** 15.5 *** 
Four-year rotation with 
plot skipping (after 
wheat) 

42.2 10.0 ** 56.9 9.6 ** 14.7 *** 

Four-year rotation with 
plot skipping (after 
maize) 

39.8 7.6 * 54.8 7.5 * 15.0 *** 

                                         DL5%  = 6.54 q/ha;         DL1%   = 9.03 q/ha;       DL0,1% =11.41 q/ha.                                                 
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Following the influence of fertilization over 
production in the same rotation, some yield 
increase could be seen, as increases ranged 
from 11.4 q/ha in monoculture to 13.8 q/ha in 
the four-year rotation with plot skipping. We 
can see that, compared with the increase 
resulting from rotations, the increase obtained 
from fertilization varied between 2.04 and 2.06 
t in the three- and four-year rotations, and 3.04 
in the two- and four-year rotations with plot 
skipping. 
In the non-fertilized maize, the production has 
increased from monoculture up to the 3 year 
rotation, then has slightly fallen at the 4-year 
and 4-year with jumping plot rotations. In 
comparison with the maize monoculture, the 2 
year rotation brought an increase of 7.1 q/ha, 
while the 3 year rotation which has generated 
the maximum yield of 43.1 q/ha, has led to an 
increase of 10.9 q/ha. After that range the 4 
year rotation with jumping plot after wheat with 
10.0 q/ha, the 4 year rotation with 7.8 q/ha and 
the 4 year rotation with jumping plot with 7.6 
q/ha. 
At the maize fertilized with N100 the production 
has also increased from monoculture  up to the 
3 year rotation, where the yield was 57.3 q/ha. 
The yield fell slightly at the 4 year rotation and 
at the 4 years rotation with jumping plot.  
In comparison with the maize monoculture 
fertilized with N100, the 2 year rotation brought 
an increase of 6.8 q/ha, while the 3 year 
rotation generated an increase of 10.0 q/ha. The 
lower increases have been determined at the 4 
year rotation with jumping plot after wheat with 
9.6 q/ha, at the 4 year rotation with 9.2 q/ha and 

respectively at the 4 year rotation with jumping 
plot after maize with 7.5 t q/ha. 
Statistical correlations have been provided 
between the yield and the number of years in 
rotation  (Fig. 1, Fig. 2) both at wheat and at 
maize (Fig. 3, Fig.4) at non-fertilized and at 
fertilized with N100. Through fertilization is 
higher than the increase obtained through crop 
rotation, and varies between 1.3 at the 3 year 
rotation and 2.18 respectively 2.11 in the 4 year 
rotation with jumping plot and respectively at 
the 2 year rotation after wheat. 
Following the influence of the fertilization over 
the yield in the same rotation we can see an 
increase in yield which ranges between 14.2 
q/ha at the 3 year rotation and 15.1 q/ha in 
monoculture. High increases due to fertilizers 
application have been seen at the 4 year 
rotation (15.5 q/ha), the next places being: 15.0 
q/ha at the 4 year rotation with jumping plot 
after maize, 14.8 q/ha at the 2 year rotation and 
respectively at the 4 year rotation with jumping 
plot after wheat.  
Following the quotient of nitrogen 
valorification from the fertilizer, by corn 
production (Table 4), we can see that at wheat 
it varied between 11.4 and 13.8 Kg wheat/1 kg 
a.i. N, the highest values being obtained at the 3 
year rotation and at the four-year rotation with 
jumping plot. At maize the quotient of nitrogen 
valorification from the fertilizer, by corn 
production varied between 14.2 and 15.5 Kg 
maize/1 kg a.i. N, the highest values being 
obtained at monoculture, at the four-year 
rotation and at the 4 years rotation with 
jumping plot. 

 
Table 4. Quotient of nitrogen use from fertilizer 

Rotation Production in non-
fertilized variant 

Production at  
N100

Quotient of nitrogen 
use Kg rise/kg s.a. N 

Winter wheat 
Monoculture 19.4 30.8 11.4 
Two-year rotation 23.1 36.1 13.0 
Three-year rotation  25.2 38.6 13.1 
Four-year rotation  25.0 38.2 13.2 
Four-year rotation with plot skipping 23.2 37.0 13.8 
Maize 
Monoculture 32.2 47.3 15.1 
Two-year rotation 39.3 54.1 14.8 
Three-year rotation  43.1 57.3 14.2 
Four-year rotation  41.0 56.5 15.5 
Four-year rotation with plot skipping (after wheat) 42.2 56.9 14.7 
Four-year rotation with plot  skipping(after maize) 39.8 54.8 15.0 
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The influence of crop rotation and nitrogen 
fertilization upon the protein production in 
wheat and maize  

 
Following the influence of crop rotations and 
nitrogen fertilization upon the wheat protein 
content (Table 5), it can be seen that both in the 
non-fertilized variant and the N100 application, 
crop rotation did not exhibit a significant 
influence. Nitrogen fertilization generated an 
increase of protein content in the same rotation, 
which varied between 1.60% in wheat 
monoculture and 2.85% in the four-year 
rotation with plot skipping.  
The same situation could be seen in maize. The 
raw protein content was not significantly 
influenced both in the fertilized and non-
fertilized variants. Significant increases in the 
protein content occurred within the same 
rotation, which varied between 1.85% in the 
four-year rotation with plot skipping after 
maize and 2.61% in the monoculture. 
Following the influence of crop rotation and 
nitrogen fertilization upon the content of raw 
protein in wheat (Table 6), it can be seen that, 
in the non-fertilised variant, the highest raw 
protein content (289.3 kg/ha) was recorded in 
the four-year rotation, followed by the three-
year rotation with 289.0 kg/ha. 

At N100, the highest protein quantity of 533.5 
kg/ha was recorded in the three-year rotations, 
followed by 526 kg/ha in the four-years 
rotation. Following the influence of fertilization 
upon the protein quantity within the same 
rotation in wheat, we can see a variation 
between 195.5 kg/ha in the monoculture and 
252.2 kg/ha in the four-year rotation with plot 
skipping. 
Following the influence of crop rotation and 
nitrogen fertilization upon the protein quantity 
in maize (Table 6), we could see the highest 
protein quantity 347.4 kg/ha in the non-
fertilized variant in the three-year rotation, 
followed by 331.7 kg/ha in the four-year 
rotation with plot skipping after wheat. At N100, 
the highest protein quantity 573.6 kg/ha was 
achieved in the three-year rotation, followed by 
the four-year rotation with 559.9 kg/ha. 
Following the influence of fertilization upon 
the protein quantity within the same rotation, in 
maize we recorded a variation between 217.6 
kg/ha in the two-year rotation and 238.9 kg/ha 
in the four-year rotation. 
The correlation with statistical significance 
between protein quantity and the number of 
years in rotation can be made both in wheat 
(Fig 5) and maize (Fig 6), in the absence of 
nitrogen and at application of N100.   

 

Table 5. Influence of crop rotations and nitrogen fertilization upon the wheat  
and maize protein content on reddish preluvosoil 

Rotation Influence of crop rotation upon protein content in: Influence of nitrogen  
upon  protein content 
in the same rotation 

B1 – non-fertilized  b2 – N100 

Protein 
content (%) 

Difference(%)/ 
Significance 

Protein 
content (%) 

Difference(%)/ 
Significance 

Difference 
(%) 

Signi-
ficance 

Winter wheat 
Monoculture 11.12 Mt 12.72 Mt 1.60 * 
Two-year rotation 10.51 - 0.61 13.24 0.52 2.73 *** 
Three-year rotation  11.47 0.35 13.82 1.10 2.35 ** 
Four-year rotation  11.57 0.45 13.77 1.05 2.20 ** 
Four-year rotation with 
plot skipping 

10.63 -0.49 13.48 0.76 2.85 *** 

                                  DL5% =   1.33%;     DL1% =    1.72 %;      DL0,1% =   2.53%.                                                                                                     
Maize 
Monoculture 7.23 Mt 9.84 Mt 2.61 *** 
Two-year rotation 7.72 0.49 9.63 -0.21 1.91 ** 
Three-year rotation  8.06 0.83 10.01 0.17 1.95 ** 
Four-year rotation  7.83 0.60 9.91 0.07 2.08 ** 
Four-year rotation with 
plot skipping (after wheat) 

7.86 0.63 9.75 -0.09 1.89 ** 

Four-year rotation with 
plot skipping (after maize) 

7.79 0.56 9.64 -0.20 1.85  
** 

                                  DL5% = 1.38% ;      DL1% = 1.63%;       DL0,1% = 2.29%.                                                                                                         
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Table 6. Influence of crop rotations and nitrogen fertilization upon the wheat  
and maize protein production on reddish preluvosoil (Moara Domneasca) 

Rotation Influence of crop rotation  upon protein quantity in: Influence of nitrogen  
upon  protein quantity 
in the same rotation 

b1 – non-fertilised  b2 – N100 

Quantity 
(kg/ha) 

Difference 
(kg/ha)/ 

Signification 

Quantity 
(kg/ha) 

Difference 
(kg/ha)/ 

Signification 

Difference 
(kg/ha) 

Signi-
fication 

Winter wheat 
Monoculture 196.3 Mt 391.8 Mt 195.5 *** 
Two-year rotation 242.8 46.5 ** 478.0 86.2 *** 235.2 *** 
Three-year rotation  289.0 92.7 *** 533.5 141.7 *** 244.5 *** 
Four-year rotation  289.3 93.0 *** 526.0 134.2 *** 236.7 *** 
Four-year rotation 
with plot skipping 

246.6 50.3 *** 498.8 107.0 *** 252.2 *** 

                         DL5% =    26.3 kg/ha;    DL1% =    38.6 kg/ha;      DL0.1% = 47.9 kg/ha.                                                                                

Maize 
Monoculture 232.8 Mt 465.4 Mt 232.6 *** 
Two-year rotation 303.4 70.6 ** 521.0 55.6 * 217.6 *** 
Three-year rotation  347.4 114.6 *** 573.6 108.2 *** 226.2 *** 
Four-year rotation  321.0 88.2 *** 559.9 94.5 *** 238.9 *** 
Four-year rotation 
with plot skipping 
(after wheat) 

331.7 98.9 *** 554.8 89.4 *** 223.1 *** 

Four-year rotation 
with plot skipping 
(after maize) 

310.0 77.2 ** 528.3 62.9 * 218.3 *** 

                              DL5% =  45.2 kg/ha;   DL1% =  67.3 kg/ha; DL0,1% = 79.3 kg/ha.                                                                                  

 
 

Fig. 5 Correlation between protein quantity in wheat 
and the year number in rotation in the non-fertilized 

variant and at N-100 
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Fig. 6 Correlation between  protein quantity in maize 
and the year number in rotation in the non-fertilized 

variant and at N-100
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CONCLUSIONS 
 
Research performed between 1996 and 2010 on 
the crop rotation at the experimental field from 
Moara Domneasca – Ilfov allowed the 
following formulation: 
1. In wheat, the nitrogen application led to a 
decrease of the weeding degree with up to 
55.2% in the four-year rotation, while in corn 
the four-year rotation led to a decrease of the 
weeding degree with 49.3%, in comparison 
with monoculture. The application of nitrogen 
to maize led to an increase of weeding of 
12.5% in the same rotation.  
2. Compared with monoculture, unfertilized 
crop rotation led to an increase in the quantity 
of organic matter remaining in the soil (234.2 
kg/ha at wheat and 182.5 kg/ha at maize) in the 
four-year rotation The application of N100 led to 
an increase in organic matter with 536.8 kg/ha 
in the monoculture, 654.3 kg/ha in the four-year 
rotation in wheat, 469.7 kg/ha in the 
monoculture and 672 kg/ha in the four-year 
rotation in maize and 3225.3 kg/ha in year III in 
alfalfa. As a result, the association of rotation 
with fertilization leads to an increase in organic 
biomass, with amplified action of the factors in 
maize, while in wheat the amplification effect 
was not visible. 
3. In the non-fertilized wheat and wheat 
fertilized with N100, on the  average, the highest 
yields was 25.2 q/ha and 38.6 q/ha, 
respectively, realised in the three-year rotation 
soy-bean-wheat-maize, followed by the four-
year rotation with 25.0 q/ha and N100 by the 

four-year rotation with 38.2 q/ha in the non-
fertilized variant. 
4. In non-fertilized maize and maize fertilized 
with N100, on an average, the highest yields of 
43.1 q/ha and of 57.3 q/ha was achieved in the 
three-year rotation, followed by: non-fertilized, 
the four- year rotation with plot skipping after 
wheat with 42.2 q/ha and in N100 the four-year 
rotation with plot skipping (after wheat) with 
56.9 q/ha and fertilized, the four-year rotation 
with 56.5 q/ha 
5. The quotient of nitrogen valorification from 
the fertilizer, by corn production in wheat 
varied between 11.4 and 13.8 kg/1 kg a.i. N, the 
highest values being obtained at the 3 year 
rotation and at the 4 year rotation with jumping 
plot. At maize, the quotient of nitrogen 
valorification from the fertilizer, by grain 
production has varied between 14.2 and 15.5 
kg/kg a.i. N, the highest values being obtained 
at the 4 year rotation and at the 4 year rotation 
with jumping plot.  
6. Crop rotation in the non-fertilized variant 
and at N100 had no significant influence upon 
the protein content in wheat and maize. Within 
the same rotation, nitrogen fertilization with 
N100 generated important increases in the levels 
of protein content, which varied between 1.60% 
in wheat  monoculture and 2.85% in the four-
year rotation with plot skipping and in maize 
between 1.85% in the four-year rotation with 
plot skipping after maize and 2.61% in 
monoculture. 
7. Regarding the weeding degree, correlations 
with statistical significance were made between 
the wheat and maize yield and the protein 
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content on the one hand, and the number of 
years in crop rotation on the other hand.  
The above provided the crop rotation method 
based on three- and four-year crop rotations an 
important role in achieving safe and stable 
yields. 
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