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Abstract  

 
The studies have been carried out in 1995-2013 period on degraded 

subalpine grasslands invaded by Nardus stricta, at 1800 m altitude in Bucegi 

Massif, Meridional Carpathians. In 1995 after spraying the glyphosate, liming at 

2/3 hydrolytic soil acidity and tilling with a rotary cultivator it was reseeded with 
a mixture of species that are not present in spontaneous flora and fertilised with 

chemical products for 3 consecutive years. Same treatment, consisting of liming 

and fertilisation, was applied also on the control plot with natural grassy carpet. 
After 18 years of paddocking and utilisation with dairy cows the mean dry matter 

yield of reseeded grassland was with 34% higher compared to natural grassland 

and the milk production by 13%. Botanical composition and forage quality were 
better in reseeded plot, the milk quality and soil agrochemical indices were 

better in control plot. Regarding the conversion forage-milk indices, sown plot is 

superior to control plot (natural grassland). In 18 years, the mean production 

obtained from sown grassland in a grazing season of 85 days was of 4.378 litters 
per hectare, with approximately 500 litters higher compared to the control plot, 

that underlines the economic efficiency of establishing the sown grasslands even 

at this altitude were is possible.             
 

Keywords:  Nardus stricta, subalpine grasslands, reseeded, grazing with dairy 
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INTRODUCTION  

  

Reseeding as an 

improvement method of Nardus 

stricta grasslands it is well 

known in our country 

(BARBULESCU, MOTCA, 

1983; MARUSCA et al., 2010).  

Less known is the length 

of reseeded grasslands effect in 

comparison to natural grassland 

as well as the long term influence 

of reseeding method on dry 

matter yield and milk production 

of grazing dairy cows.  

A long term complex 

analysis on the relation soil-

plant-animal-animal product on 

natural grassy carpet can provide 

a correct answer on reseeding 

efficiency of degraded grasslands 

as an improvement method of 
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subalpine grasslands from 

Carpathians invaded by Nardus 

stricta (Marusca et al., 2010).  

 

MATERIAL AND METHOD  

The researches have been 

carried out in Bucegi Massif, 

Meridional Charpathians, on a 

degraded Nardus stricta 

grassland located at 1.800 m 

altitude in Pinus mugo floor at 

the Research Centre for 

Mountain Grasslands, Blana-

Bucegi. 

The experimental plots are 

the following: 

1. Plot A: Nardus stricta natural 

grassland limed up to 2/3 from 

hydrolytic acidity (in 1995), 

fertilized in three years (1996-

1998) with  150 kg /ha N + 75 kg 

/ha P2O5 +75 kg/ha K2O, 

followed by paddocking in 2003 

and 2009; 

2. Plot B: grassland sprayed 

with gliphosate, reseeded, tilled 

with rotary cultivator and limed 

in 1995, fertilized with minerals 

(NPK) in 1996-1998 period, the 

same as plot A, followed by 

paddocking with dairy cows in 

2002 and 2008. 

Sown mixture consists in: 

Phleum pratense Favorit variety 

(40%), Festuca pratensis 

Transilvan variety (25%), Lolium 

perenne Marta (5%), Trifolium 

hybridum – Brasov local variety 

(15%), Lotus corniculatus Livada 

(15%). The experimental plots 

have been grazed by dairy cows, 

Schwyz breed (Maramures 

Brown), adapted to harsh 

mountain conditions, with a 

proper health situation and a 

uniform milk production (12-14 

l/livestock unit), being excluded 

the primiparous cows and the old 

ones.  

Grazing system was free 

(continuous), with a stocking rate 

of 4 livestock units (LU) per 

hectare (3 cows/plot) on a 

surface of 7.500 square meters 

each. 

In order to determine the 

yield and to take samples for 

assessing the fodder quality there 

have been placed 3 cages, in all 

experimental plots, each with a 2 

square meters surface in three 

replications. The harvesting was 

done once a year, in the first 

decade of August, during the 

blooming of grass species. 

Chemical analyses for 

determination of forage quality 

have been done at the chemical 

laboratory from Research and 

Development Institute for 

Grasslands Brasov and the soil 

samples by the Office of 

Pedological and Agrochemical 

Studies Brasov.    

The milk 

production/dairy cow was 

determined weekly by measuring 

the milk quantities from the 

milking process on Wednesday 
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evening and Thursday morning. 

For determining the quality for 

each experimental year, once 

every two weeks, milk samples 

have been taken.  The samples 

have been analysed in order to 

determine the main 

physicochemical parameters, 

using a quick milk analyser, 

Ekomilk Total type.  
 

RESULTS AND DISCUSSIONS  

First results, obtained in 

1996, after the improvement 

measures carried out in the 

summer of 1995 are showed in 

Table 1.  

 
Table 1 

Dry matter yield (DM) of sown grassland compared to natural grassland (1996 – 2013) 

Blana Bucegi 

 

Improvement and maintenance 

fertilizations 
Year 

Dry matter yield, t/ha 

A 
Limed at 

2/3 Hydrolytic 
acidity 

B 
Sprayed  
Limed 
Sown 

% 
B compared to A 

Soil improvement measures 
 

1995 

1. Conventional yield 

Annual fertilization, three 
consecutive years with 150 kg/ha 
N,50 kg/ha P2O5 şi 50 kg/ha K2O 

1996 7,61 8,68 114 

1997 5,22 6,86 131 

1998 2,15 2,58 120 

Conversion to organic production 
1999 2,09 2,68 128 

2000 2,02 2,77 137 

Conventional MEAN  * 3,82 4,71 123 

2. Organic production 

Paddocking 5 nights with a dairy 
cow on 6 square meters + 100 kg/ha 
P2O5 organic product in different 
years (P) 

2001 4,62 5,54 120 

2002 3,50 P * 

2003 P 10,65 * 

2004 5,81 9,22 159 

2005 6,73 6,38 95 

2006 3,55 4,68 132 

2007 3,67 8,00 218 

2008 2,95 P * 

2009 P 6,34 * 

2010 4,51 3,55 79 

2011 5,60 6,83 122 

2012 6,30 4,68 74 

2013 3,20 3,74 117 

Organic MEAN  * 4,59 6,33 138 

GENERAL MEAN * 4,35 5,82 134 
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After the first three years 

of chemical fertilization and two 

years of conversion to organic 

production, the mean of dry 

matter yield was with 23% 

higher, with increases of 

production in every year from 

1996 to 2000. Starting from 2001 

until 2013 it was obtained an 

organic production of forage 

because the fertilization was 

done in two series by paddocking 

with dairy cows and with 100 

kg/ha P2O5 a usual method in 

organic agriculture (MARUSCA, 

FRAME, 2003). Surprisingly the 

DM organic yield in the last 13 

years was with 38% higher on 

reseeded plot compared to the 

control variant. On average, on 

the 18 years of organic 

production the DM yield is with 

34% higher from the reseeded 

plot.

 

Botanical composition 

 

From the first 

improvement measure of studied 

grasslands, in 1995, when 

Nardus stricta had a participation 

of 40%, after 18 years this 

species is no longer present in 

experimental plots (Table 2). 

From the species sown, in 

2013, are still present Phleum 

pratense, 7%, and Festuca 

pratensis, 3%, the species who 

due to a short vegetation period 

have not produced viable seeds 

for auto seeding. The place of 

reseeded species, after 18 years 

have been taken by spontaneous 

species as Agrostis capillaris 

(32%) and Poa pratensis (23%), 

high valuable species for 

subalpine floor. In natural sward 

it has installed and extended Poa 

pratensis (26%), Festuca 

nigrescens (17%), and less 

Agrostis capillaris (13%), 

valuable species also. 

From legumes, Trifolium 

repens is installed in both plots, 

with 15% in natural plot and 18% 

in reseeded plot. Other species 

are better represented in natural 

plot (20%) compared to the 

reseeded plot.  

On natural grassland, a 

high level of participation is 

presented by Polygonum bistorta 

species, stimulated by liming and 

fertilization, reaching 12%.  

As a result of present 

researches this species, 

apparently unwanted, has a good 

forage value and is consumed by 

animals (CIOPATA et al. 2014).

  

Forage quality 

 

Chemical analyses of forage 

obtained from the 2 plots in 2013 

are underlining their good quality 

and slight differences between 

them (Table 3). It can be stated 

that the differences between the 2 
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plots, from quality of forage 

point of view, are not notable 

(essentials).  

 

Milk production 

The mean of daily milk 

production per dairy cow in the 

grazing season of 72 days in the 

dry year 2013 was with a litter 

higher in case of the cows from  

reseeded plot, meaning 12,5 l/LU 

compared to 11,5 l/LU on natural 

grassland (Table 4). In total milk 

production per hectare this 

reflected that was with 8% higher 

on reseeded plot. 
Table 2 

Botanical composition of  improved Nardus stricta grasslands after 18 years of 

grazing with dairy cows, Blana – Bucegi, 2013 [% participation] 
 

Species 
Initial 
1995 

Plot Dif. 
± 

% B  
compared 

to A 
A 

natural 
B 

sown 

GRASSES, total 80 65 74 + 9 114 

Spontaneous 80 65 64 - 1 98 

Nardus stricta 40 - - - - 

Festuca nigrescens + 17 2 - 15 12 

Festuca ovina 8 + + 0 0 

Agrostis rupestris 12 1 3 + 2 300 

Agrostis capillaris - 13 32 + 19 246 

Phleum alpinum + 4 + - 4 25 

Poa media 17 2 + - 2 50 

Poa pratensis - 26 23 - 3 88 

Poa annua - + - - - 

Anthoxanthum odoratum + + - - - 

Deschampsia flexuosa 3 + - - - 

Deschampsia caespitosa + 3 4 + 1 133 

Sown * - 10 * * 

Phleum pratense * - 7 * * 

Festuca pratensis * - 3 * * 

LEGUMES, total 8 15 18 + 3 120 

Trifolium repens 8 15 18 + 3 120 

OTHER SPECIES, total 12 20 8 - 12 40 

Potentilla aurea 4 1 + - 1 10 

Ligusticum mutellina 8 1 + - 1 10 

Ranunculus montanum + 2 2 0 0 

Polygonum bistorta + 12 1 - 11 8 

Hieracium aurantiacum + + - - - 

Campanula napuligera + 1 + - 1 10 

Taraxacum officinale - 2 2 0 0 

Achillea millefolium + + + 0 0 

Alchemilla sp. + 1 3 + 2 300 

Other species + + + 0  0 

Pastoral value* (Pv) 18 52 61 + 9 117 

Increase of Pv 100 290 340 * * 

*) B= high (50-75 points); M= medium (25-50 points); S= low (5-25 points) 

Marusca T. et al.



 

Romanian Journal of Grassland and Forage Crops 2014(10)                                                      38 

 

Table 3 

Results of chemical analyses of grassland forage from 2013, dairy cows plot 

Blana Bucegi 

 

Plot 

Dry 

matter 

t/ha 

Crude 

protein 

 % 

Crude ash  

% 

Crude fibre 

% 

ADF  

% 

ADL  

% 

NDF 

% 

DDM 

 % 

OMD 

 % 

A 

natural 
3.20 12.53 8.30 28.77 33.20 4.10 52.53 65.37 61.57 

B 

sown 
3.74 12.33 7.33 30.50 34.60 3.40 53.87 65.40 61.63 

Dif. 

+     - 
+ 0,54 -  0,20 - 0,97 + 1,73 + 1,40 - 0,70 + 1,34 + 0,03 + 0,06 

%B 

compared 

to A 

117 98 88 106 104 83 103 100 100 

 
Table 4 

Mean of daily milk production, Blana – Bucegi, 2013 

(Grazing season – 72 days) 

 

Month Decade  

No. of 

days 

Group Dif. ± % B 

compared to 

A 
A 

natural 

B 

sown 

June 

II (12-20) 9 15,3 15,0 - 0,3 98 

III (21-30) 10 12,3 14,1 + 1,8 115 

Mean 19 13,7 14,5 + 0,8 106 

July  I (1-10) 10 14,3 15,0 + 0,7 105 

II (11-20) 10 12,1 14,2 + 1,1 117 

III (21-31) 11 10,1 10,5 + 0,4 104 

Mean 31 12,1 13,1 + 1,0 108 

August I (1-10) 10 9,3 11,0 + 1,7 118 

II (11-20) 10 8,6 9,3 + 0,7 108 

III (21-22) 2 6,7 7,2 + 0,5 107 

Mean 22 8,7 9,9 + 1,2 114 

Mean (Total) 72 11,5 12,5 + 1,0 108 

Animal Load LU/ha 4 4 0 0 

Milk production on 72 days l/ha 3324 3606 + 282 108 

 

Analysing the mean of 

multiannual milk production it 

can be noticed that in 

conventional period (1996-2000) 

the yield per hectare is with 7% 

higher in reseeded plot compared 

to control plot and with 16% 

higher in organic period (201-

2013) (Table 5). 
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Table 5 

Total milk production from sown grassland compared to natural grassland 

 (1996 – 2013) Blana Bucegi  

Improvement and 

maintenance fertilizations  
Anul 

Dry matter yield (t/ha) 

A 
Limed at 

2/3 

Hydrolytic 

acidity 

B 
Sprayed  
Limed 

Sown 

% 

B compared to 
A 

Soil improvement solutions 
 

1995 

1. Conventional yield 

Annual fertilization, three 
consecutive years with 150 

kg/ha N,50 kg/ha P2O5 şi 50 

kg/ha K2O 

1996 5.690 7.020 123 

1997 5.803 5.335 92 

1998 4.272 4.673 109 

Conversion to organic 

production 

1999 4.364 4.368 100 

2000 1.960 2.150 110 

Conventional MEAN  * 4.418 4.709 107 

2. Organic production 

Paddocking 5 nights with a 
dairy cow on 6 square meters + 

100 kg/ha P2O5 organic 

product in different years (P) 

2001 2.460 2.690 109 

2002 2.280 P * 

2003 P 5.899 * 

2004 4.946 5.221 106 

2005 3.350 4.658 139 

2006 3.910 4.080 104 

2007 4.072 4.976 122 

2008 4.182 P * 

2009 P 4.372 * 

2010 4.127 4.510 109 

2011 3.964 3.740 94 

2012 3.386 2.752 81 

2013 3.324 3.606 108 

Organic MEAN  * 3.637 4.228 116 

GENERAL MEAN * 3.881 4.378 113 

For all the 13 years analysed just 

in three cases of dry years (1997, 

2011, 2012) the milk production 

from natural grassland (control) 

has been slightly higher than the 

one obtained on reseeded plot.

    

Milk quality 

Analyses performed in 2013 have 

shown a higher fat content by 

0.4% on natural grassland 

compared with reseeded plot; the 

differences for the other 

parameters are smaller (Table 6).
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Table 6

Results of milk chemical analyses from 2013, Blana Bucegi  

 
Plot Fat 

% 

SNF*) 

% 

Density Protein 

% 

Freezing 

point 
0
C 

Lactose 

% 

pH 

A 

natural 
4,03 8,81 1,0290 3,33 - 0,574 4,82 6,63 

B 

sown 
3,61 8,67 1,0290 3,27 - 0,569 4,76 6,62 

Dif. 

± 

- 

0,42 
- 1,4 0 - 0,06 - 0,005 - 0,6 -0,01 

% B 

compared 

to A 

90 98 100 98 99 99 100 

  *
)  

Solid non fat 

  

The fats, protein and lactose 

content are in normal range as 

well as pH and density of the 

milk obtained only from grass 

conversion without any 

concentrated feeds.

  

Forage - dairy milk conversion indices 

 

For a better emphasize of the 

qualities of the two plots it has 

been set a number of synthetic 

indices for the conversion of 

forage yield in milk production 

(Table 7).

  
 

Table 7
Fodder - dairy milk conversion indices on subalpine grasslands  

Blana – Bucegi, 2013 

 

Specification 

Group Dif. 
± 

% B 
compared to 

A 
A 

natural 
B 

sown 

Dry matter production 3,20 3,74 - 0,54 117 

Crude protein production 401 461 + 60 115 

Milk production 3324 3606 + 282 108 

Milk fat 136 131 - 5 96 

Milk protein  111 118 + 7 106 

Kg DM for 1 L milk 1,0 1,0 0 0 

g CP for 1 L milk 121 128 + 7 106 

Kg DM for 1 Kg fat 24 29 + 5 121 

Fodder protein/milk protein 

ratio 
3,6/1 3,9/1 

+ 0,3 
108 
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Even from this aspect in 

2013, after 18 years from 

intervention, maintenance and 

exploitation with dairy cows, the 

reseeded plot is superior to the 

variant with natural grassy 

carpet; similar to the precedent 

determinations. 

Regarding to the kg 

DM/1 litter of milk conversion 

indices 1.0 is in both cases higher 

than in case of other more 

favourable climatic conditions 

and the protection of grazing 

animals.  

Other parameters such as 

g PB/1 litter of milk or kg DM/1 

kg of milk fats and the forage 

protein/milk protein ratio are 

smaller in the control plot, 

compared to reseeded variant 

mainly, due to their biodiversity.

 

Soil agrochemical indices 
 

In the two plots have been made 

determinations of soil 

agrochemical indices, which at 

control plot are slightly 

favourable, compared to the 

reseeded plot (Table 8).

     
Table 8 

Soil agrochemical indices from the dairy cow‟s experience  
Blana Bucegi, 2013 

 
 

Plot  

Analysis /UM 

pH Al 

meq/ 

100 g 

soil 

Hydrolytic 

acidity 

meq/ 

100 g soil 

CEC*  

meq/ 

100 g 

soil 

Base 

saturation 

% 

Humus 

% 

NI** 

% 

Mobile  

P  

ppm 

Mobile 

K 

ppm 

A 

natural 

5,5 0,460 13,5 19,9 59,5 12,60 7,49 106,0 250,0 

B 
sown 

5,2 1,400 23,3 11,2 32,4 10,26 3,32 37,0 240,0 

Dif. 

± 

- 0,3 + 

0,940 

+ 9,8 - 8,7 - 27,1 - 2,34 - 4,17 - 69,0 - 10,0 

   % B 

compared  

to A 

95 304 173 56 54 81 443 35 96 

*Cation exchange capacity  

** Nitrogen index 

 

In control plot pH value, 

base saturation degree, humus 

and the phosphorus content are 

more favourable compared to 

reseeded plot were the soil is 

more acid, mobile aluminium 

content higher and the base 

saturation degree lower.  
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From current complex and long 

term analyses can be obtained 

particular results on the influence 

of reseeding method and her 

benefit duration in organic milk 

production, as well as of the 

effect on environment and 

subalpine grassland biodiversity.    
 

CONCLUSIONS 

 

Reseeded the degraded subalpine 

Nardus stricta grasslands is an 

efficient measure of 

improvement for the high 

mountains where it can possible 

to be applied. On reseeded 

grasslands after spraying with 

gliphosate, tilled with rotary 

cultivator and sown in summer, 

with proper liming and 

fertilization, followed by 18 

consecutive years of grazing with 

dairy cows, it can be obtained a 

mean of 5.82 t/ha DM yield, with 

34% more than the control plot 

production. 

Mean of dairy milk production 

per hectare over 18 years is of 

4.378 litters/ha on reseeded 

grassland, with 500 litters higher 

compared to the one obtained 

from the grassland with natural 

sward. In organic production 

interval (2001-2013), the dry 

matter yield and milk 

production/ha were higher, 

compared to the conventional 

production period (1996-2000), 

that highlights the progressive 

amelioration of soil conditions, 

botanic composition and forage 

quality after an appropriate 

management for a longer time. 

The improvement of degraded 

Nardus stricta grasslands by 

reseeding method, were it is 

possible, in enclaves from the 

subalpine floor can reduce the 

grazing pressure from adjacent 

areas with fragile ecosystems.
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