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Abstract 

The effect of rates and time of organic fertilizers (manure cattle) applied 
on yield, botanical composition and forage quality were studied on Agrostis 
capillaris grasslands. The trials were carried out in central part of Romania at 
Grassland Research Institute Brasov. Fertilisation tretments consisted of three 
rates of manure 20-40-60 t.ha-1, applied in autumn or in spring on unfertilisation 
plots. The grasslands were recorded in cut regimes. The organic fertiliser rates 
have determinated the increase DM yield with 24-51 % compared with 
unfertilisation plots. Also fodder quality was increased in CP, dMO and dSO. The 
period of applied organic fertiliser havent influenced significantly on vegetal 
cover evolution. The botanical composition was slow changed the percentage of 
Agrostis capillaris decreased with 10-15 % and increase percentage of valuable 
species Dactylis glomerata, Festuca pratensis, Poa pratensis and Trifolium repens. 

 
Keywords: Agrostis capillaris, botanical composition, fodder quality, organic 
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INTRODUCTION 
 

Grasslands dominated by 
Agrostis capillaris L. species 
occupy over 1,000,000 ha in 
Romania being located in 
majority in the boreal level at 
altitudes ranging from 600-1300 
m with an average annual 
temperature of 7.5 ° - 4.5 ° C and 
rainfall of 720-1100 mm and a 
low natural productivity, 
between 1.1 and 2.5 t.ha-1 dry 
matter (DM) with support of 0.5 
to 1.2 cattle / ha.  

Grasslands dominated by 
Agrostis capillaris species is 
distinguished by species 
richness in vegetal cover, many  

authors indicated in their papers 
a number of species between 24 
and 36 (Ciubotariu et al. 1994, 
Motcă 1986, Razec et al. 1997, 
2009) this issue by drawing 
attention to conserving 
biodiversity, in line with EU 
regulations. 

Large existing area gives 
an important role in providing 
food and ensuring business 
continuity ruminant farms in 
mountainous areas. Numerous 
research conducted on this type 
of grassland have sought to 
improve production and foder 
quality by applying fertilizers 
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and nitrogen  in particular 
quantity of 100-150 kg.ha-1 
applied in spring to start 
growing on agrofond P2O5 kg.ha-

1 and 50 K2O kg.ha-1, applied 
once every two years, leading to 
the production of 3-7 t.ha-1  DM 
and containing organic chemical 
constituents that fall within an 
optimal nutrition of ruminants 
(Ciubotariu et al. 1994, 
Barbulescu, 1988, Motca, 1994, 
Razec et al.2006). 

Increasing production 
efficiency based on improved 
participation occurred in 
mesotrophic grasses vegetation 
cover and reduces participation 
legumes and other species, 

which led to reduced 
biodiversity of vegetation cover. 

In this context it was 
necessary to reconsider the 
action of organic fertilizers on 
improving productivity and 
fodder quality in order to find 
solutions that will support 
economic efficiency in terms of 
sustainable use and 
conservation of biodiversity 
Agrostis capillaris grassland. The 
objective of this study was to 
examine the effect of fertilization 
with different doses of organic 
fertilizers, times of application 
and uses of productive 
efficiency, botanical composition 
and fodder quality. 

 
MATERIAL AND METHOD 
 

The experiment was 
carried out between 2007-2010 
GRI Brasov,  on a permanent 
grassland dominated by Agrostis 
capillaris species located on a 
soil type class cernoziomoid 
molisolurilor cambic-rendzinic 
with a pHH2O) 6.3 slow acid, well 
supplied with nutrients mineral. 
Three levels of fertilization with 

organic fertilizers (manure 
fermentation) were applied in 
two periods of the year after the 
end of autumn vegetation 
(November) and spring before 
the vegetation (March). The 
quantities of manure applied 
and the content of mineral 
elements are presented in Table 
1.  

 
Table 1 

Mineral content of manure 
 

Rates of manure 
t.ha-1  

Echivalent Kg/ha-1 

N P K Ca 
20* 80 40 100 50 
40 160 80 200 100 
60 240 120 300 150 

 
Bifactorial type 

experience was placed after 
three repetitions randomized 
block method. It is followed the 
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influence of the applied dose of 
production efficiency, the 
botanical composition and 
fodder quality. The main organic 
constituents of the crude protein 
(PB), crude fiber (CB), organic 

matter content (MO) and organic 
matter digestibility (BMD) were 
determined by non-destructive 
methods using infrared NIRS 
method. 

 
RESULT AND DISCUSSION 
 

Technological 
intervention to improve 
nutritional regime of Agrostis 
capillaris meadow by the 
application of organic fertilizers 
has contributed to increased 
productivity and fodder quality. 
Climatic conditions during the 
experiment, mainly rainfall also 
had influence on productive 
efficiency. Compared with an 
average annual rainfall of 720 
mm in 2007 and 2009 there 
were 240 mm and 69 mm less, 
years that have been productive 
and the lowest yields. Level of 
fertilizer response of grassland 
to the application of 20 - 40 - 60 
t.ha-1 manure is presented in 
Table 2. 

Data analysis shows that, 
since first year, manure 
application has favourably 
influence. The productive 
efficiency manure resulting 
between 118% (20t.ha-1) and 
145% (60t.ha-1), the maximum 
yield recorded in the second 
year after application of 145 % 
for 20 t. ha-1, and 155 % 
respectively 162% for 40-60 t 
ha-1. 

This is in according with 
results obtained by ROTAR et al. 

2009, by VINTU et al. 2006, by 
Repsiene et al. 2005, on pasture 
fertilized with semi-organic 
fertilizer applied every 2-4 
years. The annual fertilization, 
with different doses of organic 
fertilizers (VINTU et al.  2009) 
improved the productive 
efficiency in each year as a result 
of improved soil trophic 
cumulative effect of fertilization. 
On average four years, was 3.87 
t. ha-1 DM in unfertilization 
conditions and between 4.65 - 
4.85 t. ha-1  by 20 t. ha-1  manure  
5.25 to 5.45 DM t. ha-1 
application that rate of 40 t. ha-1  
manure and  5.85 to 5.78 t. ha-1 
dose of 60 t. ha-1 manure. At this 
rates, DM yield recorded 
significant increases having 
values of 134-168 %. 

Between productive 
efficiency and dose of manure 
applied is a very close 
correlation, the variation in DM 
production dose is determined, 
Figure 1. Referring to the time of 
application, late autumn, or 
early spring, the results didn’t 
differ significantly in terms of 
higher productive efficiency; 
spring aplication is recomanded 
in this situation.  
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Table 2 

Influence of organic fertilisation on Agrostis capillaris grassland 
 

Treatments 
Annual DM yield t/ha-1 Average 2007-2010 

2007 2008 2009 2010 t/ha-1 % 

20 t/ha-1 manure 
autumn 4.09 6.31 3.98 5.03 4.81 124 
spring 3.80 5.93 3.71 5.17 4.65 120 

40 t/ha-1 manure 
autumn 4.65 6.79 4.21 5.38 5.23 135 
spring 4.43 6.32 5.00 6.05 5.45 141 

60 t/ha-1 manure 
autumn 5.02 6.80 5.47 6.12 5.86 151 
spring 4.78 6.93 5.52 5.91 5.79 149 

control 3.46 4.31 3.55 4.18 3.87 100 
Differences LSD 5%, t/ha-1 0.65 1.08 0.93 0.87 0.96  

 

SU2007 = 0,0017x
2
 - 0,1047x + 7,02

R
2
 = 0,99

SU2008 = -0,0006x
2
 + 0,0992x + 4,24

R
2
 = 0,99

SU2009 = 0,0009x
2
 - 0,0277x + 4,55

R
2
 = 0.99

SU210 = -0,0022x
2
 + 0,1945x + 2,19

R
2
 = 0,99
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Figure 1.  Relation between rates of manure applied on DM yield 

 
Organic fertilization 

produced changes in the 
botanical composition, affecting 
both participation and the 
number of participating species. 
This aspect put in evidece the 
high capacity of response that 
manifests grassland Agrostis 
capillaris in correlation with 
anthropogenic factor. As can be 
seen from the data presented in 

Table 3 dominant species 
Agrostis capillaris reduced by 
10-12 % the participation from 
organic fertilization  20 - 40 t.ha-

1 and by 14% to 60 t . ha-1 when 
applying manure . 

Doses of manure were 
applied to increase participation 
and reduction in other species of 
grasses as Anthoxanthum 
odoratum, Festuca rubra and 
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Cynosurus cristatus. Organic 
fertilization has helped to 
increase the participation of 
forage species with good and 
very good value as: Dactylis 
glomerata, Festuca pratensis and 
Poa pratensis to reach 18-20 %. 

Legumes have a good 
initial weight (12 %) and organic 
fertilization leads to an 
improvement to 15 – 22 % 
participation. 

 
Table 3 

The impact of organic fertilization on botanical composition evolution (%) 
 

Species 
Percentage of species in vegetal cover (%) treatments 

20 t.ha-1 manure 20 t.ha-1 manure 20 t.ha-1 manure 
Control 

autumn spring autumn spring autumn spring 
Agrostis capillaris 15 13 15 15 10 10 24 
Festuca rubra 3 2 + - - - 10 
Dactylis glomerata 12 9 17 19 21 18 5 
Poa pratensis 22 22 25 23 20 18 6 
Other grass species 27 26 13 7 12 14 30 
Summ of grasses 79 72 70 64 63 60 75 
        
Medicago lupulina 1 2 2 1 2 1 8 
Trifolium pratense + 1 1 4 8 6 + 
Trifolium repens 5 10 7 9 7 8 1 
Other legumes species 2 3 5 7 5 7 3 
Summ of legumes 8 16 15 21 22 22 12 
        
Achillea millefolium 2 2 5 2 4 3 2 
Plantago lanceolata 3 3 2 2 2 2 5 
Taraxacum officinale 4 3 4 3 6 5 1 
Other species 4 4 4 8 3 8 5 
Summ of other species 13 12 15 15 15 18 13 

Number of species 25 25 21 23 27 29 24 

 

Species with the highest 
coverage is Trifolium repens 
reaching 7-10% in all variants, 
of the species Trifolium pratense 
followed that the dose of 30 t.ha-

1 to reach a coverage of 6-8 %.  
Plants from other 

botanical species keep their 
participation to 13 % when 
applying 20 t.ha-1 doses and 
increase their share from 15 % 
to 40 t.ha-1 dose and 18 % for 

the dose of 60 t ha-1. After 
appling the treatments, the 
species that Crystateum 
leuchanteum, Belis  perennis, 
Campanula patula are removed, 
other species such as  

Alchemila vulgaris, 
Leontodom autumnale, Heliantus 
aurantiacum, Plantago lanciolata 
are reduced their participation 
and species as: Achillea 
millefolium, Stelaria graminea 
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and Taraxacum officinale 
increase their participation in 
the same time with the increase 
in dose of manure.  

Initial biodiversity is 
represented by 24 species for 
doses of 20- 40 t.ha-1 and 
increase to 27 species for dose of 
60 t.ha-1 manure by new species 
as: Convolvulus arrvensis, 
Ranunculus acris and Rumex 
crispus. 

Chemical composition of 
fodder is influenced by the dose 

of manure applied and less than 
the time applied (Table 4). PB 
content of 17-26% shows 
increases compared with 
unfertilised grassland, but no 
differences between the content 
of PB of doses of application. 
Also an optimum concentration 
was found in CB and ash content 
corresponding to ruminant 
nutrition. Digestibility of DM and 
MO has values of 4.2 - 7.9% 
higher compared to unfertilised 
grassland. 

 
Table 4 

The impact of organic fertilisation on fodder quality 
 

Treatments 
Indicators (%of D.M.) 

CP CF Ash dSU% dMO% 

20 t/ha-1 manure  
autum 14.2 21.6 9.9 74.8 72.1 
spring 13.8 22.4 9.6 73.0 71.0 

40 t/ha-1 manure  
autum 13.5 23.0 9.5 75.8 73.3 
spring 13.7 22.5 9.5 74.3 72.1 

60 t/ha-1 manure  
autum 13.6 20.5 9.3 74.4 72.6 
spring 13.8 21.9 9.5 76.7 75.1 

control  11.3 24.3 8.4 68.8 66.5 

 
 
CONCLUSIONS 
 

Permanent grasslands 
dominated by Agrostis capillaris 
species are an important 
resource for forage production, 
maintenance and conservation 
of biodiversity and the practice 
of ecological agriculture. Using 
organic fertilizers in different 

areas of 20-40-60 t.ha-1 help 
iprove production efficiency and 
quality of forage production. 
After fertilization, increasing the 
grasses and legumes 
participation and the dynamics 
of the species is to sustain 
biodiversity flora. 
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