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Abstract   

The use with maximum efficiency of renewable resources in plants 
cropping technology is the main desideratum of sustainable agriculture. In this 
paper, there are presented the results of experimental research of maximizing the 
effect of climatic factors on the production of temporary grasslands, in the 
conditions of droughty years in Vlăsia Plain. Research has been carried out in 
2010 and 2011 in the experimental farm Moara Domnească, Ilfov County, at the 
University of Agronomical Sciences and Veterinary Medicine of Bucharest. 

The studied temporary grassland was made of simple mixtures (2 species) 
of Medicago sativa (70%) with perennial grasses (30%) of the species Dactylis 
glomerata, Festuca arundinacea and Lolium hybridum. Between the growing 
technological factors, there were used, fertilizers (N50 P2O5-50), only in small 
doses. 

The annual average unitary production of grasses mixtures with 
Medicago sativa records the following data: 56.8 kg DM/mm precipitation during 
the vegetative period; 3.8 kg DM/0C of active temperature during vegetative 
period; 0.6 kg DM /w.m-2, global radiation in the period of vegetation. 

Specific consumption of resources from the vegetative period, proper to 
unitary productions is of: 18.2 mm/t DM; 0.30C/kg DM; 1.9 w.m-2/kg DM. 

The species in the mixtures, which has a determining role in superior 
valorisation of climate values, is Medicago sativa, which adjusts the growing 
process and specific consumptions so that it ensures the stability of mixtures 
production, in variable conditions of climate regime. For 1% degree of 
participation of alfalfa in mixtures, one can obtain a unitary yield of  0.6-0.7 kg 
DM/mm water from precipitations during the vegetation period, with a specific 
consumption of  0.2 mm/t DM. 
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INTRODUCTION 

As far as we know, the 
sustainable agriculture is a 
reproducible and proper system 

from an economic point of view, 
which ensures the 
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environmental and resources 
protection.  

In the sustainable 
cropping system of temporary 
grasslands, the technological 
inputs are minimum or they 
definitely lack.  Their role is 
replaced by the varieties of the 
vegetal mat that have nutrition 
traits on biological ways and of 
using with superior 
effectiveness of vegetation 
climate factors.  

In the research whose 
results are presented in this 
paper, there was studied the 
effect of basically climate 
resources     for the production 

achievement (precipitations, air 
temperature and sun radiation) 
on temporary grasslands, in the 
conditions specific to Vlăsia 
Plain, within two droughty years 
(2010-2011).  

This research objective 
represents the going on and 
specialization of research 
concerning the fight against the 
drought effects in the 
sustainable cropping systems of 
fodder plants, started in 2000 
within USAMV Bucharest (Motcă 
Gh. et. al., 2007). 

 
MATERIAL AND METHODS 

 
Research has been carried 

out in 2010 and 2011 in the 
experimental field from Moara 
Domnească, Ilfov County, 
belonging to the University of 
Agronomical Sciences and 
Veterinary Medicine of 
Bucharest, situated at a distance 
of about 25 km from the capital 
of the country. Vegetal 
temporary mat of grasslands 
taken in the study was 
composed of simple mixtures (2 
species) of Medicago sativa 
(70%) with perennial grasses 
(30%) of the species Dactylis 
glomerata, Festuca arundinacea  

 
and Lolium hybridum. Between 
the growing technological 
factors, fertilizers were used 
only in small doses (N50 P2O5-
50). The grassland was in the 
first two vegetation years.  

The area where the 
experimental field is situated is 
adequate to the area of reddish 
preluvosoil type, characterized 
by precipitations of 556.1 
mm/year, 380.9 mm/vegetation 
period (III-IX) and by daily 
average temperature of 10.5 0C.  

Experimental data 
obtained by the research team of 
the Fodder Crops and 
Grasslands Department from 
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USAMV Bucharest, unfolded on a 
long period, highlights the fact 
that, unlike other agricultural 
crops the production of grasses 
and leguminous is influenced 
significantly by the pluviometric 
and other relevant climatic 
factors of vegetative period. 
Therefore, the values of climatic 
factors taken into account in 
determining their effect on 
temporary grasslands shall 
relate only to the period of 
vegetation (March-September).  

Years of experimentation 
have been droughty. In the 
figure 1, one shows that, on 
average, during the growing 
season, the precipitations 
reached a total of only 66% of 
the average recorded over a 
period of 40 years; annual 
variations in the period of 
experimentation have oscillated 
between 57% (2011) and 75% 
(2010). 
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                Figure 1. Precipitations share during the growing season 2010-2011 
compared with the multiannual average 
 

On intervals corresponding 
to harvest cycle intervals, the 
share of precipitations 
compared with the same 
average monthly intervals was 
of about 62% for the first cycle,  
81% for the second  and 45% for 
the third cycle.  

During the experiment 
2010 and 2011 the temperature 
was on average higher than the 
average of 9% on a multiannual 
basis. 

The following indicators 
expressed the efficiency of 
resource use by the meadows 
temporary climate: production 
unit of dry matter per 1 mm 
precipitation, 10C temperature 
active/vegetative period   (t ≥ 
50C) and 1 w.m-2 global 
radiation.  

The unit, corresponding to 
the production was calculated 
from the specific consumption of 
water precipitation (mm/t DM) 
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specific atmospheric heat (0C/kg 
DM), and specific consumption 
of solar radiation (w.m-2/DM). 

For the calculation of the 
indexes of climate resources, 
there was used the amount of 
rainfall during the growing 

season (III-IX), the sum of daily 
average temperatures above 50C 
during the growing season and 
the amount of global solar 
radiation, as a daily average 
during the growing season. 

 
RESULTS AND DISCUSSION   
 

1. The efficiency of the 
water obtained from 
precipitations. On the basis of 
the data presented in figure 2 , it 
is shown that the yield per 1 mm 
rainfall is 56.8 kg DM, on 
average over the two years  in 
the study. Variations in the 
production unit from a mixture 
to another are quite small in the 
same vegetation year, due to the 
similar floristic, in which the 
share of the species Medicago 
sativa is comprised, on average, 
between 70% and 80%.  

If you compare the effect 
of the precipitations for the 
period 2010-2011 with the one 
in the period 2000-2003, similar 
droughty period (291.1 mm 
/March-September), similar to 

the year 2010 (285.8 
mm/March-September) shows 
that for a contribution of alfalfa 
in mixtures of only 30%, the 
efficiency of the rainfall was only 
of 19.0 kg DM/mm, about 3 
times smaller (Geamănu Lidia et 
al., 2004). In other words, the 
upper valorisation of water from 
rainfall in the droughty years  
can be achieved using mixtures 
with alfalfa important 
contribution. 

Taking as an example 
2011, the second year of 
vegetation, harvest cycles on 
dynamic, with 1 mm rainfall, 
there were achieved 102.1 kg 
DM on cycle 1, 72.6 kg DM on 
cycle 2 and 31.2 kg DM on cycle 
3 (fig. 3). 
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Figure 2.  Average annual unit production  depending upon precipitations  
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Figure 3.  Average unit yield on harvest cycles depending on the precipitations 

(2011) 
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Figure 4. Average annual specific consumption of water from precipitations 
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Figure 5.  Average specific consumption of water from precipitations on harvest 
cycles (2011) 
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Figure 6.  Average annual unit production depending upon air temperature  
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Figure 7.  Average unit yield on harvest cycles depending on the air 
temperature (2010-2011) 
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Compared to the 
mixtures with alfalfa in 30% 
from the dry period 2000-2003, 
the mixtures with alfalfa, having 
a share of over 70% from the 
period 2010-2011, they realized 
on 1 mm of rainfall a production 
of approximately 3 times higher 
than cycle 1, 6 times higher than 
cycle 2 and 2 times higher than 
cycle 3. 

Specific consumption of 
average annual rainfall water 
was of 18.2 mm for 1 t DM (fig. 
4). In 2011, for an average 
annual consumption of 14.9 
mm/t DM, the consumptions on  
crop cycles rose from 9.8 to 32.7 
mm/t DM (fig. 5), during the 
unitary production decrease 
from cycle 1 to cycle 3. 

From the experimental 
data obtained during the period 
2010-2011, there was calculated 
the unitary and the specific 
water consumption from 
precipitation for 1% 
participation of alfalfa in 
mixtures perennial grasses in 
sustainable cropping system. 
Hence: 0.6-0.7 kg DM /mm/1%  
alfalfa and 0.2 DM/mm/1% 
alfalfa.  

2. Efficiency of air 
temperature. Atmospheric 
temperature is one of the factors 
of vegetation, which, in the field 

of active values from biological 
point of view, increases the 
effects of rainfall. In the case of 
plant mat forming temporary 
grasslands, the active 
temperatures are average daily 
temperatures above 50C. 

Annual average 
production per unit depending 
on the atmospheric temperature 
is shown in figure 6. On average 
during the period of vegetation 
of the years 2010 and 2011, with 
an active temperature of 10C, 
one obtains 3.8 kg DM, with 
variations from 3.2 kg DM in 
2010 to 4.5 kg DM in 2011. 

In the same year, the unit 
thermic yield between the used 
mixtures is insignificant. 

These values are close to 
the ones experimentally 
determined by Gh. Motcă et al. 
(2007) for the temporary 
grasslands in Romanian Plain, as 
an average over a period of 25 
years, namely 1.8-3.6 kg SU/0C. 

On harvest cycles, the 
heat efficiency decreases from 
9.9 kg  SU/0C at 2.3 kg SU/0C (fig. 
7). 

The annual average 
specific consumption of air 
temperature is of 0.30C/kg DM 
(fig. 8), increasing from 0.10C/kg 
DM, in cycle 1, to 0.50C/kg DM , 
in cycle 3 (fig. 9).   
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3. Solar radiation efficiency. 
Efficiency unitary production 
depending on physiological 
active solar radiation trapped by 
plants constitutes the most 
faithful of the plant mat 
production potential. During the 
development of research on eco-

physiological parameter 
determination for the dominant 
species from grasslands, one will 
get some of the most important 
elements for modelling the 
complex process of grasslands 
mat.
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Figure 8. Annual average specific consumption of air temperatures  
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Figure 9.  Average specific consumption on cropping cycles of air temperatures 
(2010-2011) 
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Figure 10.  Unit average production depending on solar radiation (2010) 
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Figure 11. Average specific consumption of solar radiation (2010) 
 
The real index of solar radiation 
conversion in the output (return 
on actual unit) is influenced by 
the vegetation year’s 
pluviometric regime, by species, 
variety, technology and 
vegetative phase (Motcă Gh. et 
al., 2007).   

In the present work, it 
was determined the entailed 
specific unit yield and the  
 

 
consumption based on global 
solar radiation incident for 
2010. 

According the data in 
figure 10, the yield per unit, 
annually, depending on global 
solar radiation takes the value of 
0.6 kg DM/w.m-2 and according 
those in figure 11 the specific 
medium consumption for the 
year 2010 was of 1.9 w.m-2/kg 
DM.
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CONCLUSION 
 

1. In the specific 
conditions of   reddish 
preluvosoil from Vlăsia Plain, the 
sustainable system of temporary 
grasslands culture is based on 
mixtures of perennial grasses 
(30%) of the species Dactylis 
glomerata, Festuca arundinacea 
and Lolium hybridum with 
Medicago sativa (70%), with or 
without restrictive mineral 
fertilization. 

2. The species from 
mixtures, which has a 
determining role in the superior 
valorisation of climate 
resources, is Medicago sativa, 
which has the ability to adjust its 
specific growth and 
consumption in a way that 
ensures the stability of mixtures 
in the climate system variables. 
For 1 % participation of alfalfa in 
a mixture, there is obtained an 
efficiency unit of 0.6-0.7 kg 
DM/mm water from 
precipitation during the growing 
period with a specific 
consumption of 0.2  mm/t DM. 

3. Climatic factors values 
that influence significantly 
grasslands production are the 
ones from period of vegetation. 

4. In 2010 and 2011, 
characterized by increased  

aridity, the average annual yield 
per unit of graminaceae 
mixtures with Medicago sativa 
records the following values: 
56.8 kg DM/mm precipitations 
during the vegetative period; 3.8 
kg DM/0C active temperature in 
the vegetative period; 0.6 kg 
DM/w.m-2 global radiation 
during the vegetative period. 

5. Specific consumption of 
climate resources from the 
vegetative period 2010-2011, 
corresponding to unit 
production, is represented by 
the following: 18.2 mm/t DM; 
0.30C/kg DM; 1.9 w.m-2/kg DM. 

Within the annual 
dynamics, on harvest cycles, 
specific consumptions increase 
from cycle 1 to cycle 3, 
corresponding to the decrease in 
the same direction of unit yield. 

6. Due to the large 
percentage of alfalfa in mixtures, 
species which under droughty 
conditions achieves low specific 
consumptions per unit of 
produced dry matter, the unit 
yield of the tested mixtures was 
very high, similar to the one of 
conventional culture system 
with specific technological 
inputs.



Ionescu G. D. Et. al. 

Romanian Journal of Grasslands and Forage Crops (2012) 5   53 
 

Acknowledgments 
This research was supported by the Sectorial Operational Programme 
Human Resources Development 2007-2013 under the project number 
POSDRU/88/1.5/S/52614 „PhD scholarships to increase the quality of 
training young researchers in the field of agronomy and veterinary 
medicine”. 

 
REFERENCES 

1. Geamănu Lidia, Dincă N., 2004, Efectele perioadei secetoase 2000-
2003 asupra covorului vegetal de graminee şi leguminoase 
perene. "Sesiunea ştiinţifică a cadrelor didactice şi a studenţilor", 
USAMV Bucureşti, Facultatea de Agricultură. Volum de rezumate, 
p. 70. 

2. Motcă Gh. şi colab., 2001, Dinamica elementelor randamentului la 
Festuca arundinacea Schreb. în condiţiile din partea centrală a 
Câmpiei Române. "Lucrări ştiinţifice", USAMV Bucureşti, Seria A, 
XLIV, Bucureşti, p. 18-24. 

3. Motcă, Gh., Bărbulescu C., Burcea P., Geamanu Lidia, Dincă N., 
2007, Valoarea de utilizare a patrimoniului pastoral al României. 
Realizări şi perspective, Lucrări ştiinţifice USAMV Bucureşti, Seria 
A, Agronomie, vol. L, p. 486-500.  

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



The effectiveness of using climate resources in the sustainable system of temporary 
grasslands 

54 Romanian Journal of Grasslands and Forage Crops (2012) 5   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


