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Abstract 

The grasslands located in Brașov Depression, like many others from our 

country, are managed in generally, without performing the cleaning practice for 

leftover vegetation remains from grazing animals. The annually quantity of leftover 

vegetation refused by animals causes litter accumulation, which favors the installation 

of woody vegetation and harmful weeds on the grassy carpet. The experiments 

undertaken in the Brașov Depression highlighted the special effect of cleaning the 

grasslands with mulchers on the production of grass and finally of milk, which can 

increase on average by 25-40% compared to uncleaned grassland surfaces. Grasslands 

cleaned and fertilized with chemical or organic fertilizers can provide 2900 - 3500 

liters of cow's milk per hectare compared to 1800 liters on the control grassland, in 160 

days grazing season, with an optimal load of 1 - 1.35 UL/ha. Mulching increases the 

proportion of forage species and prevents the installation of woody vegetation. 
 

Keywords: depression/lowland pasture, cleaning with mulchers, fertilization, 
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INTRODUCTION  
 

Among the numerous 

grassland management practices, the 

annual cleaning of leftover 

vegetation remains from grazing 

animals has a special role on grassy 

carpet productivity. Research 

conducted abroad highlighted the 

need to clean grasslands from 

leftover vegetation remains after 

each grazing cycle (Simtea et al., 

1972). In our country this aspect 

concerning grassland cleaning is 

sometimes neglected, causing losses 

in grassland biodiversity and 

productivity, once the unwanted 

woody vegetation is installed 

(Anghel et al., 1967). 

The results recorded in 

Bucegi Depression highlighted the 

special effect of cleaning the 

grassland by mulching method, 

which reduced the participation of 

Nardus stricta by 50% (Marușca 

and Blaj, 2017). This paper 

continues the experiments 

concerning grassland cleaning with 

mulchers in Brașov Depression, a 

method called mulching. 
 

MATERIAL AND METHOD 
 

The experimental field was 

installed on Podu Sohodolului 

grassland, located in Râșnov city, 

on 676 m altitute, on a podzolic soil 

with temporary excess of moisture. 

The main grassland type is Agrostis 
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stolonifera + Holcus lanatus + 

Deschampsia caespitosa, 11-13% 

being invaded by shrubs like 

Crataegus monogyna and Rosa 

canina heigher than 1 m. 

The experimental plots are: 

A. Managed with mulcher  

1. Without cleaning - control plot  

2. With cleaning (mulching) 

 B. Fertilization with NPK, 

on amount of: 

1. Without any fertilization 

2. Annual fertilization with 100 N 

+50 kg/ha P2O5 + 50 kg/ha K2O 

3. initial/primary fertilization with 

20 t/ha cattle manure 

 The experimental design 

was made according to randomized 

block method, subdivided in 3 

replicates, with experimental plots 

higher than 81 sqm (9x9), in order 

to have an optimal surface required 

for botanical observation. Grassland 

cleaning with mulcher was 

performed in the spring of the year 

2017, along with organic and 

chemical fertilization.  

The main type of use was by 

grazing with dairy cows but also 

with sheeps before and after 

climbing the mountain. 

In the summer of the years 

2017 and 2018, floristic surveys 

were carried out according to the 

Klapp - Ellenberg percentage 

method. 

The studied grassland was 

not fenced, being allowed to be 

permanently grazed with animals, 

therefore the productivity of the 

experimental plots was evaluated on 

the basis of a floristic survey 

(Marușca, 2019). 

 

RESULTS AND DISCUSSION  

 

The floristic observation 

performed in the first experimental 

year highlighted the outstanding 

effect of grassland cleaning on its 

productivity, effect expressed thru 

the pastoral value and forage fresh 

fodder production (Table 1). 

Thus, the participation of 

forage species increased from 71% 

(scored by the uncleaned 

experimental plots) up to 81% 

(scored by the experimental plots 

cleaned with mulchers (mulching)).  

Deschampsia caespitosa, a 

worthless forage species, suffered 

decreases up to 50% while 

Crataegus monogyna and Rosa 

canina shrubs, which initially 

covered 11%, disappeared. Instead 

of these decreases the participation 

of the main species Agrostis 

stolonifera increased with 17% and 

Trifolium repens with 4 %. 

Our observation highlighted 

that, on average, all the mulchered 

and fertilized experimental plots 

recorded a higher pastoral value 

(with 27%) and a higher forage 

fresh fodder production (with 33%) 

compared with the experimental 

plots without mulching. The effect 

of fertilization treatments and 

mulching was better observed in the 

second experimental year (Table 2).
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Table 1 

The influence of mulching on grassland botanical composition and productivity in the 

first experimental year - 2017 - 

Species 
Without 

cleaning 
Mulching  

Dif.  

+   - 
% 

Indices 

F* M** 

Grass (71) (74) (+3) 104 x x 

Agrostis stolonifera 36 50 +14 152 7 6 

Deschampsia caespitosa 14 7 -7 50 3 0 

Holcus lanatus 13 12 -1 92 6 6 

Cynosurus cristatus  2 1 -1 50 7 4 

Festuca pratensis 8 4 -4 50 9 8 

Phleum pratense + - x x 9 8 

Dactylis glomerata - 1 +1 150 9 8 

Anthoxanthum odoratum - + x x 5 3 

Legumes (3) (8) (+5) 267 x x 

Trifolium repens 2 6 +4 300 8 5 

Trifolium pratense 1 2 +1 200 8 7 

Lotus corniculatus  + + 0 100 8 6 

Other botanical families (15) (18) (+3) x x x 

Juncus tenuis 10 12 +2 120 3 0 

Achillea millefolium  1 2 +1 200 6 4 

Ranunculus repens 1 1 0 100 1 0 

Daucus carota + 1 +1 150 6 5 

Galium cruciata 1 + -1 50 3 0 

Prunella vulgaris + + 0 100 4 2 

Leontodon autumnale 2 2 0 100 5 3 

Mentha piperita + + 0 100 3 0 

Hypericum maculatum + - - x 3 0 

Taraxacum officinale + - - x 7 3 

Plantago lanceolata + + 0 100 6 1 

Juncus buffonius + + 0 100 3 0 

Cirsium vulgare - + - x 2 0 

Carduus acanthoides - + - x 3 0 

Bellis perennis - - - x 5 1 

Shrubs  (11) (-) (-11) x x x 

Crataegus monogyna 7 - -7 x 3 0 

Rosa canina 1 - -1 x 3 0 

Forage species participation 

(%) 

71 81 +10 114 x x 

Harmfull species participation 

(%) 

29 19 -10 66 x x 

Pastoral value (PV) 50,4 63,8 +13,4 127 x x 

Usefull phytomass indices 

(UI) 

3,9 4,8 +0,9 123 x x 

Forage production (GM t/ha) 9,75 12,96 +3,21 133 x x 

   *F = indices for forage value assessment  

**M = indices for usefull phytomass production 
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Table 2 

The influence of mulching and fertilization on grassland floristic composition and 

productivity in the second experimental year - 2018 - 

Species 

Options for improving: 

a.1 

mt 
a.2 a.3 b.1 b.2 b.3 

Grass (67) (70) (57) (72) (68) (68) 

Agrostis stolonifera 35 25 13 35 37 35 

Deschampsia caespitosa 20 13 12 14 10 6 

Holcus lanatus 6 12 10 12 11 10 

Cynosurus cristatus  1 3 2 4 2 1 

Festuca pratensis 3 17 15 3 3 8 

Dactylis glomerata + + 2 1 2 3 

Anthoxanthum odoratum 2 + + 3 1 2 

Phleum pratense - + 3  + 2 3 

Legumes (+) (4) (14) (5) (12) (16) 

Trifolium repens + 2 10 4 8 11 

Trifolium pratense + 1 2 1 3 2 

Lotus corniculatus  - 1 1  + 1 2 

Other botanical families (20) (14) (17) (23) (20) (16) 

Juncus tenuis 15 7 6 10 8 6 

Achillea millefolium  + 1 2 1 3 2 

Ranunculus repens 1 3 2 1 1 +  

Daucus carota + 1 1 1 1 1 

Galium cruciata 2 + 1 1 1 1 

Prunella vulgatris + + 1 1 1  + 

Leontodon autumnale 1 1 1 3 1 3 

Cirsium vulgare + - +  + +  -  

Mentha piperita + + + 2 +   + 

Hypericum maculatum 1 + +  +  +  - 

Bellis perennis + + + +  + +  

Plantago lanceolata + 1 1 2 1 1 

Juncus buffonius + + 1  + 1  + 

Rumex acetosella + + + 1 1  + 

Carduus acanthoides - + -  -  +  + 

Taraxacum officinale - - 1  + 1 2 

Shrubs  (13) (12) (12) -   -  - 

Crataegus monogyna 13 10 11 -   - -  

Rosa canina + 2 1 -  - -  

Forage species participation 

(%) 
48 65 64 71 78 86 

% compared to control plot 100 135 133 148 163 179 

Pastoral value (PV) 39,7 54,9 55,0 55,1 61,3 69,6 

% compared to control plot 100 138 139 139 154 175 

Forage production (GM t/ha) 7,20 10,92 10,40 10,00 11,70 14,00 

% compared to control plot 100 152 144 139 163 194 
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The participation of forage 

species increased from 48% in 

control plot (a.1) up to 86% on 

experimental plots mulchered and 

treated with organic fertilizer (b.3).  

Therefore, this experimental 

plot recorded an increase with 75% 

in pastoral value and with 94% in 

forage production compared to 

control plot (7,2 t/ha), highlighting 

the efficacy of mulching combined 

with fertilization with 20 t/ha 

manure, plots where 14 t/ha fresh 

fodder production were recorded.

 The production recorded 

from the other experimental plots 

with different options for improving 

(a.2, a.3, b.1, b.2) was 10-12 t/ha 

forage fresh fodder. Finally, on the 

basis of the production data 

recorded we could calculate the 

optimum load with animals and cow 

milk production per hectare, 

considering necessary 4 kg fresh 

fodder for producing 1 liter of milk 

(Table 3). 
 

Table 3 

The effect of mulching and fertilization on cow milk production  

over 160 days grazing season  

Experimental plot 
Production  

(GM t/ha) 

Optimal 

loading 

(UL/ha) 

Cow milk 

production 

(L/ha) 

% 

A. Without cleaning  

  a.1 Control plot, unfertilized 

  a.2 N100P50K50 annual 

  a.3 Manure 20 t/ha (initial) 

 

7,20 

10,92 

10,40 

 

0,69 

1,05 

1,00 

 

1.800 

2.730 

2.600 

 

100 

152 

144 

AVERAGE A 9,51 0,91 2.380 x 

B. CLEANING WITH MULCHER 

  b.1 Control plot, unfertilized 

  b.2 N100P50K50 annual 

  b.3 Manure 20 t/ha (initial) 

 

10,00 

11,70 

14,00 

 

0,96 

1,13 

1,35 

 

2.500 

2.925 

3.500 

 

100 

117 

140 

AVERAGE B 11,90 1,14 2.975 x 

General effect of cleaning (B - A) (%) 125 x 

Singular effect of cleaning (b.1 - a.1) (%) 139 x 

The effect of organic fertilization compared to chemical 

treatments (a.3 b.3 - a.2 b.2) (%) 

108 x 

 

The experimental data 

recorded showed increases with 25-

39% in milk production in the 

experimental plots cleaned with 

mulcher compared to those 

uncleaned, underlining the 

economic efficiency of this essential 

practice for grassland management.  

The increases in milk production 

from 1.800 L/ha in the experimental 

plot without mulching up to 2.900 - 

3.500 L/ha in the experimental plot 

mulchered and fertilized are more 

than convincing. 
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CONCLUSIONS  
 

The type of grassland 

Agrostis stolonifera + Holcus 

lanatus + Deschampsia caespitosa 

invaded by Crataegus monogyna 

located on podzolic soils with 

temporary excess of moisture 

requires cleaning with mulcher once 

to 2-3 years.  

Mulching and fertilization 

could deliver increases with 39 - 

75% in pastoral value and 10 - 14 

t/ha fresh fodder production, 

increased from 7,2 t/ha green mass 

production recorded in control plots, 

without cleaning.  

The grassland cleaned with 

mulcher and fertilized with 20 t/ha 

manure could deliver 3.500 liters 

ecologic cow milk per hectar, in 160 

grazing days compared to 1.800 

L/ha cow milk recorded on the 

unmanaged grassland plots. 
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