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Abstract
The semi natural grasslands are an important source of feed for food animals 

but under the condition of improvement measures, accompanied by a rational use. One 
of the main measures to increase agricultural production represents fertilization in 
grasslands but fertilizer, in generall have more complex role. Along with increased 
production is the modification whcich occurs in many grasslands, manifested by 
replacing less valuable species with others with higher productivity and higher 
nutritional value. In this paper we follow the effect of large inputs of organic and mineral 
fertilizer on grassland productivity and floristic composition.

Keywords: natural grasslands, fertilization, productivity, Apuseni, Festuca rubra 
Agrostis capillaris.

INTRODUCTION

Most grassland is artificial 
products of man and his animals, 
achieving a balance between pasture 
and livestock maintaining and 
improving permanent vegetation 
cover. Only by conducting mutual 
interaction between the two factors -
plant and animal - can achieve 
positive economic results (ROTAR 

and CARLIER, 2010). Secondary 
grasslands from the village Baisoara 
are usually exploiting by mowing, 
grazing or mixed. Meadows 
surrounding houses are well cared 
and give higher dry matter (DM) 
yield crops, while the farthest one are 
poorly cared and give a lower 
production. 

MATERIAL AND METHOD

The experiment was placed 
in 2014 in the place "Cross" in 
Băișoara Mountain village, Cluj 
County, at the altitude of 1240 m. 
The experimental variants, designed 

to follow the effect of large inputs of 
manure and mineral inputs on 
grassland productivity and floristic 
composition. The experience was 
placed after experimental technique 
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method and there are 6 variants in 4 
rehearsals. The surface of 
experimental plots is 20 m2. The 
experimental field has been cleaned 
of woody vegetation and rocks. The 
experimental variants were set 
taking into account the experiences 
made earlier on natural grasslands in 
our country and the Apuseni 
Mountains. This experience includes 
mineral and organic fertilization. 
Experimental variants are: V1 -
control variant, (unfertilized); V2 –
variant fertilized with 10 t/ha 
manure; V3 - variant fertilized with 

10 t/ha manure + 50N25P25K active 
substance/ha; V4 -variant fertilized 
with 20 t/ha manure; V5- variant 
fertilized with 10 t/ha manure + 
100N50P50K active substance /ha; 
V6 - variant fertilized with 
100N50P50K active substance / ha. 
Experience has been placed on the 
Festuca rubra - Agrostis capillaris
of grassland type. The floristic 
composition was determined by the 
Braun-Blanquet method as modified 
by PĂCURAR and ROTAR (2014).
Production and quality data were 
analyzed with Duncan Test.

.
RESULTS AND DISCUSSIONS

The Festuca rubra - Agrostis 
capillaris natural grassland 
responded well to mineral and 
organic fertilization (manure well 
fermented which originated in cattle 
and horses). 

The reaction by mineral 
fertilization or combined with 
organic is particularly strong, 
registering significant increases very 
distinct, in all variants of experiment, 
compared to control. 

Application of manure and 
mineral fertilizers as separate or 
combined, causes significant crop 
increases. 

The application of 10 t/ha 
manure get a difference of 4.13 t/ha 
green mass (M.V.), while the 
addition of 100 kg N, 50 kg K2O5 and 
50 kg K2O at this quantity (10 t/ha 

manure), the difference crop reached 
to 11.13 t/ha M.V (Tab. 1).

The same are the harvest 
differences obtained 11.50 t/ha M.V. 
at V3 (10 t/ha manure + 50 N + 25 
P2O5+ 25 K2O) and those obtained 
from V4 (20 t manure) of 9.5 t / ha 
M.V. or those made only in case of 
application of mineral fertilizers 
(100 N + 50 + 50 0).

It is noted that the combined 
fertilization: manure + mineral 
fertilizers (NPK) causes a vigorous 
reaction to the canopy, increases 
crop is constant and important in 
terms of size. 

This is explained on one hand 
by solubilizing better mineral 
fertilizers, and on the other hand by 
a structure in which the gramineae 
have a share over 50%.
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Table 1
Green mass

Variants Yield (t/ha) mv % Differences Significance
V1 ( control ) 10.38 100.0 0.00 Mt.
V2 ( 10 t manure) 14.50 139.8 4.13 -
V3 ( 10 t manure + 50 N + 
25 + 25 0 )

21.88 210.8 11.50 ***

V4 ( 20 t manure ) 19.88 191.6 9.50 ***
V5 ( 10 t manure + 100 N + 50 

+ 50 0 )
21.50 207.2 11.13 ***

V6 ( 100 N + 50 + 50 0 ) 21.88 210.8 11.50 ***

DL (p 5%) 4,34 DL (p 1%) 6,01 DL (p 0.1%) 8,29

Comparative analysis of 
mass production using Duncan test 
in 2015 shows differences between 
variants and a growing trend to 
harvest of increasing doses of 
fertilizers (Tab. 2 and Tab. 3).

Thus, at V3 reported at V1 
we have a difference of harvest of 
11.50 t / ha green mass and when 
compared V6 to V1 we have the 
same difference of 11.50 t / ha green 
mass.

Table 2

The yield differences among variants and their significance (2015)

Dosing of fertilization Yield 
(t/ha)

Variants in order of increasing crop
2 3 4 5 6
MV t/ha
14,50 19,88 21,50 21,88 21,88

V1- 0 kg/ha 10,38 4,13 9,50 11,13 11,50 11,50
V2- 10 t manure 14,50 5,38 7,00 7,38 7,38
V4- 20 t manure 19,88 1,63 2,00 2,00
V5- 10 t manure  +100 
N+50 +50 0

21,50 0,38 0,38

V6- 100 N+50 +50 0 21,88 0,00

V3- 10 t manure  +50 
N+25 +25 0

21,88
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Table 3
The values of significance difference for the various limits of the comparison 

between variants
Media error SX = 1,44 ( t/ha)
The distance in classification 2 3 4 5 6
Values q 3,01 3,16 3,25 3,31 3,36
Values DS teoretical 4,33 4,55 4,68 4,76 4,84

The dry matter production of 
Festuca rubra- Agrostis capillaris
natural grassland recorded values
between 2.31 t/ha DM in control 
variant and 4.86 t/ha DM in variants 
fertilized with 10 t/ha manure + 50 N 
+ 25 + 25 0 but also in 
variants fertilized with 100 N + 
50 + 50 0, what means that 
this variants have an increase of up 
to 2.56 t/ha DM. The increases are 
distinctly significant from statistical 
terms provided, as shown in Tab. 4.

Just as in the green mass 
production when calculate the dry 
matter, under the application of 
manure and mineral fertilizers in the 

state combined or separated, there is 
significant production increases.
When applying 10 t/ha manure we 
achieve a production of 3.22 t/ha dry 
substance, so a difference of 0.92 
t/ha compared to the control. If at the 
10 tons of manure is added and 
fertilizers, on the one hand 50 N + 
25 + 25 0, or on the other 
hand 100 N + 50 + 50 0,
there is a difference of production of 
2.56 t /ha DM respectively 2.47 t / ha 
DM. The same happens with 
harvested differences obtained at V4 
(20 t manure) of 2.12 t / ha dry 
substance or V6 (100 N + 50 +
50 0) of 2.56 t/ha dry substance.

Table 4

Dry matter 

Variants Yield (t/ha) mv % Differences Significance

V1 (control) 2.31 100.0 0.00 Mt.

V2 (10 t manure) 3.22 139.8 0.92 -
V3 (10 t manure  + 50 N + 25

+ 25 0) 4.86 210.8 2.56 ***

V4 (20 t manure) 4.42 191.6 2.12 ***
V5 (10 t manure  + 100 N + 50 

+ 50 0) 4.78 207.2 2.47 ***

V6 ( 100 N + 50 + 50 0 ) 4.86 210.8 2.56 ***
DL (p 5%) 0,96 DL (p 1%) 1,33 DL (p 0.1%) 1,84
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It is noted that the combined 
fertilization manure + mineral 
fertilizers (NPK) causes a positive 

reaction to the canopy, registering 
significant increases in production 
(Tab. 5 and 6).

Table 5

The yield differences among variants and their significance (2015)

Dosing of fertilization Yield 
(t/ha)

Variants in order of increasing crop
2 3 4 5 6
MV t/ha
3,22   4,42 4,78 4,86 4,86

V1- 0 kg/ha 2,30 0,92 2,12 2,47 2,56 2,56
V2- 10 t manure 3,22

1,20   
1,56 1,64 1,64

V4- 20 t manure 4,42 0,36 0,44 0,44
V5- 10 t manure  +100 
N+50 +50 0

4,78 0,09 0,08

V6- 100 N+50 +50 0 4,86 0,00

V3- 10 t manure  +50 
N+25 +25 0

4,86

Table 6
The values of significance difference for the various limits of the comparison 

between variants
Media error SX = 0,32 ( t/ha)
The distance in classification 2 3 4 5 6
Values q 3,01 3,16 3,25 3,31 3,36
Values DS teoretical 0,96 1,01 1,04 1,06 1,07

In 2015, in terms of floristic 
composition of natural grassland 
fertilized with organic and mineral 
inputs, after two years you, we can 
see that some treatments are starting 
to differentiate from each other (Fig.
1).

As expected, the species of 
the Poaceae family increase their 
coverage with fertilizer applications 
compared to the control. But it can be 
seen slowly the manure effect 
(ROTAR et al., 2003) in variants V2 
(variant fertilized with 10 t/ha 

manure) and V4 (variant fertilized 
with 20 t/ha manure) compared to 
other variants.

Species of the Cyperaceae -
Juncaceae family significantly 
reduce their participation compared 
to control.

The species from Fabaceae
increase their coverage (as 
demonstrated by the many many 
scientists) from 5.63% (in control 
variant) reached up to 19.25% 
coverage in variant fertilized with 20
t /ha manure (V4).
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Plants from other botanical 
families reduce their participation in 
the canopy on the extent of 

application of fertilizers. Therefore, 
the intesivization system leads to a 
strong decrease of phytodiversity.

Fig. 1. The determination of floristic composition after organic and mineral 
fertilization (P%= Poaceae, F%=Fabaceae, C-J% = Cyperaceae and Juncaceae, AFB%= 

other botanical families)

Following treatments applied 
were not significant changes in 
abundance-dominance average in the 
dominant species. 

The most obvious changes 
take place when compared to the 
control variant (V1) with variants V3 
(variant fertilized with 10 t/ha 
manure + 50N25P25K active 
substance/ha), V5 (variant fertilized 
with 10 t/ha manure + 100N50P50K 
active substance /ha) and V6 (variant 

fertilized with 100N50P50K active 
substance/ha). 
In some cases floristic composition 
differs slightly, registering 
significant differences (Tab. 7).
When compared to the control 
variant V2 and V4 the differences are 
significant. When compared the 
variants V2 with variants V4 we can 
see that the differences are not 
statistically assures. The same can be 
said with the variants V5 and V6.

V1 V2 V3 V4 V5 V6
AFB % 32.63 32.50 27.75 29.63 28.13 26.50
F% 5.63 9.00 8.00 19.25 10.25 7.25
C-J% 3.00 1.38 1.25 1.00 1.00 0.88
P% 56.88 57.63 63.00 50.13 60.63 65.38

0.00
20.00
40.00
60.00
80.00

100.00
120.00

Floristic composition
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Table 7

Comparing floristic composition in 2015 experimental variants (organic + mineral 
fertilizer) with MRPP (T - T test, A - homogeneous group, p - statistical significance)

Comparison between 
experimental variants

T A p Significance

V1 vs. V2 -2.80029406    0.13840897    0.01593892 *
V1 vs. V3 -3.50661706    0.17390487    0.00811278 **
V1 vs. V4 -3.16475222    0.17417522    0.01126031 *
V1 vs. V5 -3.83993231    0.23047495    0.00661471 **
V1 vs. V6 -4.17877492    0.27288956    0.00613409 **
V2 vs. V3 -2.76782065    0.14332042    0.01977814 *
V2 vs. V4 -0.01141756    0.00051740    0.43229665 ns
V2 vs. V5 -3.67844351    0.24571363    0.00777378 **
V2 vs. V6 -4.04144959    0.32602024    0.00662460 **
V3 vs. V4 -1.66365441    0.10158954    0.06875620 *
V3 vs. V5 -3.15645013 0.17151115    0.00857124 **
V3 vs. V6 -4.19887620    0.30202788    0.00608651 **
V4 vs. V5 -3.51821145    0.25427303    0.00856269 **
V4 vs. V6 -3.88846078    0.33134972    0.00714265 **
V5 vs. V6 -0.57973532   0.02761584    0.23291615 ns

Legend: (* = p <0.05, ** = p <0.01, *** = p <0.001,  ns - not significant)

CONCLUSIONS

The Festuca rubra - Agrostis 
capillaris natural grassland 
responded well to mineral and 
organic fertilization (manure well 
fermented which originated in cattle 
and horses). 

The reaction by mineral 
fertilization or combined with 

organic is particularly strong, 
registering significant increases very 
distinct, in all variants of experiment, 
compared to control. 

Application of manure and 
mineral fertilizers as separate or 
combined, causes significant crop 
increases.
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