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Abstract: Obtaining good vegetal yields and with 
high quality from grasslands needs the use of the 
improvement measures. Among these, fertilisation 
has a determining role on the obtained yield and 
quality. This work presents aspects concerning the 
effect of different fertilisation types (chemical, 
organic, and mix) on the percentage and yield of 
crude protein. The experimental plots are set on 
one of the grassland of Grădinari locality (Caraş-
Severin County) during 2006-2007. There are 
applied different fertilisation doses, the most 
efficient in 2006 being 10 t/ha manure applied 
once, and in 2007 the chemical fertilisation dose 
N100+100P50K50.        

Rezumat: Obţinerea unor producţii vegetale bune 
şi de calitate superioră de pe pajişti impune 
utilizarea măsurilor de îmbunătăţire. Dintre 
acestea, fertilizarea are un rol hotărâtor asupra 
producţiei şi calităţii obţinute. Această lucrare 
prezintă aspecte privind efectul a diferite tipuri de 
fertilizare (chimică, organică şi mixtă) asupra 
procentului şi producţiei de proteină brută. 
Experienţa a fost realizată pe una din pajiştile 
localităţii Grădinari (Judeţul Caraş-Severin) în 
perioada 2006-2007. S-au utilizat doze diferite de 
fertilizare, cele mai eficiente fiind în 2006 gunoiul 
de grajd 10 t/ha aplicat o singură dată, iar în 2007 
N100+100P50K50.    
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INTRODUCTION 
Because the permanent herbaceous formations known as permanent grassland are set 

under the influence of the climatic, soil, slope and anthropogenic factors we underline the fact 
that the yields obtained on grassland are usually low, under the productive potential of these 
land surfaces. 

The land where are placed the permanent grassland have usually a low fertility being 
affected by erosion, insufficient drained of insufficient supplied with water. In western 
Romania, most of the grassland surfaces are affected by water stagnation and humidity excess. 

Because of the low maintenance of the permanent grasslands during time and because 
of the abusive use of these there started a degradation process more accentuated of the 
herbaceous vegetation carpet through the invasion with weeds, shrubs, and other woody 
species. 

 
MATERIALS AND METHOD 
The experience is set on grassland from Grădinari (Caraş-Severin County), and the 

data were collected during 2006-2007 period. The experimental plots are organized in three 
fertilisation experiences: organic, chemical and mix. 

All the fertilisation experiences are organized in ten variants and five replicates. These 
were set after blocks method. The surface of a plot is 20 m2 (4m x 5m). 
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Experience I – organic fertilizers 
1. Control 
2. 10 t  manure  - applied once 
3. 20 t manure  - applied once 
4. 30 t manure  - applied once 
5. 40 t manure  - applied once 
6. 10 t manure  - applied annual 
7. 20 t manure  - applied annual 
8. 30 t manure  - applied annual  
9. 40 t manure  - applied annual 
10. 40 t manure  + 10 t manure  - applied annual 

 
Experience II – mineral fertilizers 
1. Control (N0P0K0 ) 
2. N100P0K0 
3. N200P0K0 
4. N200P50K0 
5. N200P50K0 
6. N200P50K50 
7. N200P50K50 
8. N100+100P0K0 
9. N100+100P50K50 
10. N100+50+50P50K50 

 
Experience III – organic and mineral fertilizers 
1. Control 
2. 10 t + N0P50K50 
3. 10 t + N100P50K50 
4. 10 t + N50+50P50K50 
5. 20 t + N0P50K50 
6. 20 t + N100P50K50 
7. 30 t + N0P50K50 
8. 30 t + N100P50K50 
9. 40 t + N0P50K50 
10. 40 t + N100P50K50 
For yield determination there is used direct method, repeated cuttings. Thus can be 

realised the analysis of dry matter yield, from this being determined the nitrogen with Kjeldahl 
method in the chemistry lab of the Banat’s University of Agricultural Sciences and Veterinary 
Medicine from Timişoara. 

 
RESULTS AND DISCUSSION 
The difference between those two years conditions is important, so the quality results 

are different too. In table 1 are represented the experimental results obtained during 2006 
concerning the total nitrogen from the dry matter (N %), the crude protein content from the dry 
matter (CP %) and the crude protein yield (CP kg/ha). 

To compare the results concerning the crude protein yield depending by fertilisation 
obtained in 2006 these are represented graphically in figure 1. Generally, the best results in this 
way are obtained for the fertilisation variant 10 t/ha manure applied once, and the crude protein 
yield obtained is 719.63 kg/ha. 
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Table 1 
N %, CP %, and CP kg /ha realized in Grădinari grassland (2006) 

Variant V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 
Mix fertisation 

Dose control 
10 t 

manure + 
N0P50K50 

10 t 
manure  + 
N100P50K50 

10 t manure 
+ 

N50+50P50K50

20 t 
manure + 
N0P50K50 

20 t 
manure + 

N100P50K50 

30 manure
+ 

N0P50K50 

30 t manure 
+ 

N100P50K50 

40 t manure 
+ N0P50K50 

40 t manure 
+ N100P50K50

N % 2.29 1.86 2.25 1.81 1.75 1.96 1.89 2.17 2.02 1.79 
CP %  14.31 11.63 14.06 11.31 10.94 12.25 11.81 13.56 12.63 11.19 
CP kg /ha 434.53 465.70 575.58 388.47 394.63 451.29 444.50 665.78 623.93 497.62 

Chemical fertilisation 

Dose control N100P0K0 N200P0K0 N200P50K0 N200P50K0 N200P50K50 N200P50K50N100+100P0K0 N100+100P50K50
N100+50+50P50

K50 
N % 2.01 1.96 1.77 1.53 1.78 1.92 1.84 1.53 1.85 1.75 

CP %  12.56 12.25 11.06 9.56 11.13 12.00 11.50 9.56 11.56 10.94 

CP kg /ha 381.40 541.45 464.85 448.10 475.71 508.80 483.00 412.24 482.39 430.17 
Organic fertilisation 

Dose control 
10 t  

manure - 
once 

20 t 
manure - 

once 

30 t manure 
- once 

40 manure 
- once 

10 t 
manure - 
annually 

20 t 
manure - 
annually 

30 t manure 
- annually 

40 t manure - 
annually 

40 t manure 
- annually 

N % 2.37 2.17 1.96 1.71 1.68 1.80 1.93 1.87 1.91 1.88 

CP %  14.81 13.56 12.25 10.69 10.50 11.25 12.06 11.69 11.94 11.75 

CP kg /ha 449.71 719.63 551.37 545.49 507.89 508.28 632.68 442.72 656.80 534.27 
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Fig. 1 Crude protein yields obtained in Grădinari, comparison among the fertilization types (2006) 

 
In table 2 are represented the experimental results obtained during 2007 concerning the 

total nitrogen from the dry matter (N %), the crude protein content from the dry matter (CP %) 
and the crude protein yield (CP kg/ha). 
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Table 2 
N %, CP %, and CP kg /ha realized in Grădinari grassland (2007) 

Variant V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 
Mix fertisation 

Dose control 10 t 
manure + 
N0P50K50 

10 t 
manure  + 
N100P50K50 

10 t manure 
+ 

N50+50P50K50

20 t 
manure + 
N0P50K50 

20 t 
manure + 

N100P50K50 

30 manure 
+ 

N0P50K50 

30 t manure 
+ 

N100P50K50 

40 t manure 
+ N0P50K50 

40 t manure 
+ N100P50K50

N % 1.92 1.89 2.01 1.82 2.16 1.95 1.79 1.94 2.21 2.11 
CP %  12.00 11.81 12.56 11.38 13.50 12.19 11.19 12.13 13.81 13.19 
CP kg /ha 336.10 472.20 533.33 585.04 736.14 637.63 629.01 590.99 690.89 709.02 

Chemical fertilisation 
Dose control N100P0K0 N200P0K0 N200P50K0 N200P50K0 N200P50K50 N200P50K50 N100+100P0K0N100+100P50K50 N100+50+50P50

K50 
N % 1.92 1.95 2.21 1.97 2.14 2.05 1.86 2.13 2.27 2.2 
CP %  12.00 12.19 13.81 12.31 13.38 12.81 11.63 13.31 14.19 13.75 
CP kg /ha 336.10 541.52 516.70 561.12 609.41 522.02 429.07 585.46 828.22 742.31 

Organic fertilisation 
Dose control 10 t  

manure - 
once 

20 t 
manure - 

once 

30 t manure 
- once 

40 manure 
- once 

10 t 
manure - 
annually 

20 t 
manure - 
annually 

30 t manure 
- annually 

40 t manure - 
annually 

40 t manure 
- annually 

N % 1.92 1.83 2.11 1.95 1.92 2.12 2.06 1.92 2.1 2.22 
CP %  12.00 11.44 13.19 12.19 12.00 13.25 12.88 12.00 13.13 13.88 
CP kg /ha 336.10 619.63 794.09 713.74 712.05 685.93 688.74 525.91 670.04 658.52 

 
Comparing the results obtained in 2006 concerning the crude protein yield depending 

by fertilisation these are represented graphically in figure 2. Generally, the best results in this 
way are obtained for the fertilisation variants N100+100P50K50, and the crude protein yield 
obtained is 828.22 kg/ha, and 20 t/ha manure applied once with a crude protein yield of 794.09 
kg/ha. 
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Figure 1 Crude protein yields obtained in Grădinari, comparison among the fertilization types (2007) 

 
CONCLUSIONS 
Characterising the crude protein yield per hectare on the studied grassland we have 

registered different results from a year to another. 
The most efficient fertilisation doses considering the crude protein yield obtained are 

the following: 
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- in 2006: 10 t manure applied once; 
- in 2007: N100+100P50K50. 
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