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Abstract 
Climate conditions in any land area have a direct influence on the productivity level of natural ecosystems and 
agroecosystems. To assess the yield per area unit, we took into account the amounts of dry matter depending on 
temperature (10C) and precipitations (1 mm) during vegetation. During the experimental period, the mean annual 
temperature during vegetation was 9430C, with variations between 7750C (1997) and 1,1750C (2012). This 
multiannual variation of the thermal constant also influenced the level of dry matter yield per 10C, which ranged 
between 2.14 kg DM/10C and 9.08 kg DM/10C. As for the amounts of precipitations, dry matter yield varied between 
6.02 kg DM/1 mm (2002) and 29.11 kg DM/1 mm (2003). 
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1. Introduction  
 
The yielding ability of permanent grasslands is 
strongly correlated with the seasonal and annual 
evolution of climate conditions as a result of the 
diversity of the climate gradients (air temperature, 
precipitations) depending on a series of 
parameters: altitude, exposition, land orography 
[1-7]. 
The paper presents the dry matter yield in relation 
to the sum of active temperatures and 
precipitations during vegetation of some Nardus 
stricta grasslands in the sub-Alpine area of the 
Bucegi Mountains. 
 
 
2. Materials and methods  
 
Research was carried out over 17 years (1996-
2013) in a complex experiment set out on Nardus 
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stricta grassland in the Bucegi Mountains at 1800 
m altitude. The experimental variants were as 
follows: 
- A – natural grassland, not improved, and 
constantly grazed by cattle for 80 days/year on the 
average; 
- B – natural grassland, improved with the 
following technology: N150P75K75 (during 1996-
1998) and cow folding (5 nights, 1 cow/6 m2) in 
2004 and 2010; 
- C – natural grassland, improved with the 
following technology: amendments with CaO (7 
t/ha) in 1995, fertilisation with N150P75K75 (during 
1996-1998) and cow folding (5 nights, 1 cow/6 
m2) in 2003 and 2009; 
- D – natural super-sowed grassland improved 
with the following technology: super-seeding with 
a mixture of gramineae and perennial legumes 
(1995), fertilisation with N150P75K75 (during 1996-
1998) and cow folding (5 nights, 1 cow/6 m2) in 
2002 and 2008. The area of each experimental plot 
was 0.75 ha; the plot was surrounded by a fixed 
fence. To assess the yield of dry matter of the 
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Nardus stricta grasslands per unit of climate 
resource, we took into account the amounts of dry 
matter produced by the active temperatures (10C) 
and precipitations (1 mm) during vegetation 
(1996-2013). 
 
 
3. Results and discussion  
 
During the entire experimental period (1996-
2013), the mean amount of temperatures during 
vegetation was 9430C with variations between 

7750C (1997) and 1,1750C (2012). This multi-
annual variation of the thermal constant during 
vegetation also influenced the level of the yield of 
dry matter per 10C. Thus, the yield of DM/10C 
recorded very wide variations from one year to 
another within 2.14 kg/10C and 9.08 kg/10C. 
These variations are not directly correlated with 
the sum of active temperatures during vegetation; 
they vary more depending on the level of dry 
matter yields produced because of the 
improvement treatments of the Nardus stricta 
grasslands (Figure 1). 

 

 
Figure 1. Yield of dry matter during vegetation years at 10C (1996-2012) 

 

 
Figure 2. Yield of dry matter in experimental variants at 10C 

 
In the experimental variants, dry matter yields 
depending on the level of active temperature (10C) 
recorded different variation limits depending on 
both the sum of active temperatures during 

vegetation and the degree of intensification of the 
improvement variants, as follows: 
- In the variant B (fertilised), the limits ranged 
between 1.35-2.12 kg DM/10C; 
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- In the variant C (fertilised – amended), the 
limits ranged between 2.14-8.89 kg DM/10C; 

- In the variant D (re-seeded – fertilised – 
amended), the limits ranged between 3.98-10.14 
kg DM/10C (Figure 2). 

 

 
Figure 3. Yield of dry matter during vegetation years at 1 mm precipitations (pp) (1996-2012) 

 
The annual mean amount of precipitations during 
vegetation and during the experimental period 
(1996-2013) was 256 mm, with variations 
between 191 mm (2000) and 607 mm (2010). Data 
processed and presented in Figure 3 show that the 
yield of DM per 1 mm of precipitations varied 
within very wide limits, i.e. between 6.02 kg 

DM/1 mm (2002) and 29.11 kg DM/1 mm (2003). 
Results show there is no direct relationship 
between the total amount of precipitations during 
vegetation and the yield of dry matter. This was 
also seen in the yield calculated depending on the 
sum of active temperatures during vegetation. 

 

 
Figure 4. Yield of dry matter in experimental variants at 1 mm precipitations (pp) 

 
The yield calculated depending on the amount of 
precipitations during vegetation was strongly 
influenced by the level of dry matter yield after 
application of improvement treatments on the 
grasslands, as follows: 

- In the variant B (fertilised), the limits ranged 
between 7.71-25.57 kg DM/1 mm; 
- In the variant C (fertilised – amended), the 
limits ranged between 7.71-25.57 kg DM/1 mm; 
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- In the variant D (re-seeded – fertilised – 
amended), the limits ranged between 10.17-29.17 
kg DM/1 mm (Figure 4). 
In conclusion, in high altitude areas, the yield of 
natural grasslands is influenced by the interference 
of the climate factor (temperature, precipitations) 
and of the improvement technology applied. 
 
 
4. Conclusions 
 
The yield of DM/10C recorded very wide 
variations from one year to another oscillating 
between 2.14 kg/10C and 9.08 kg/10C. These 
variations are not directly correlated with the sum 
of active temperatures during vegetation; they 
vary more depending on the level of dry matter 
productions after the application of improvement 
treatments on the Nardus stricta grasslands. 
Data processed and presented above show that the 
DM yield per 1 mm or precipitations varied within 
very wide limits between 6.02 kg DM/1 mm 
(2002) and 29.11 kg DM/1 mm (2003). As shown 
by these results, there is no direct relationship 
between the total amount of precipitations during 
vegetation and the yield of dry matter. This aspect 
was also seen in the dry matter yield depending on 
the sum of active temperatures during vegetation. 
In conclusion, in high altitude areas, the yield of 
natural grasslands is influenced by the interference 
between the climate factor (temperature, 
precipitations) and the influence of the 
improvement technology applied. 

References 
  
1. Bacinschi D., Neacşa O., Principalele caracteristici 
climatice ale Carpaţilor Româneşti, Lucrări ştiinţifice 
ale Institutului de Cercetări şi Producţie pentru Cultura 
Pajiştilor Măgurele – Braşov. Pajiştile din Carpaţii 
României, 1985, 10: 33-74 
2. Constantinescu S., Studiul efectului remanent al 
lucrărilor de îmbunătăţire a pajiştilor de Nardus stricta 
L. din Munţii Bucegi, Teză de Doctorat Universitatea 
de Ştiinţe Agricole şi Medicină Veterinară a Banatului 
“Regele Mihai I al României” din Timişoara, 2013 
3. Maruşca T., Doniţă N., Aspecte de gradientică 
ecologică montană din Carpaţii Românie, 
Meteorologie, Studii şi cercetări, INMH Bucureşti, 
1994, 9 (I), 75-83 
4. Maruşca T., - Elemente de gradientică şi ecologie 
montană, Editura Universităţii „Transilvania”, Braşov, 
2001. 
5. Maruşca T., Pop M., Neagu M., Mocanu V., Blaj 
V.A., Oprea G., Efectul tehnologiilor de îmbunătăţire a 
păşunilor subalpine asupra producţiei vacilor de lapte 
Simpozionul “Cercetarea ştiinţifică şi agricultura 
durabilă”, Academia Oamenilor de Ştiinţă din 
România, Ed. AGRIS Bucureşti, 2001, 93-102 
6. Maruşca T., Bărbos M. I., Blaj V. A., Cardaşol V., 
Dragomir N., Mocanu V., Rotar I., Rusu M., Seceleanu 
I., Tratat de reconstrucţie ecologică a habitatelor de 
pajişti şi terenuri degradate montane, Ed. Universităţii 
Transilvania, Braşov, 2010 
7. Niedermaier, K., Cercetări asupra dinamicii 
producţiei unor pajişti situate la altitudini diferite, 
Analele ICCPT Fundulea, seria B, vol. XXX, Editura 
Agrosilvică Bucureşti, 1962, 135-147. 

 

 
 

128 


