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Abstract       Fertilization with nitrogen, in particular based fertilizers 
ammonium, imposed by the requirements of high production, contributing to 
increased soil acidity on the meadows as a result of nitrification. In addition, 
acid rain causes an accentuation of soil acidity in many regions of the worl [4]. 
Therefore obtaining new biological forms – varieties to the main species of 
perennial grasses of meadows, with increased resistance to high acidity of 
degraded land, is the main objective of the research that takes place in the 
present study. In this way are presented investigations on reactivity testing 
plant in the acidification of the soil with the most important species of 
perennial grasses of meadows which is ideal partners for simple and complex 
mixtures of meadows, being included in a program of improvement. 
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Transforming parental rocks, often carbonated, 
in acid soil is achieved by the podzolic process. 

In our country, podzolic soils occupy 
approximately one quarter of the arable land, in most 
of the cases being formed on poor in mineral rocks 
from forest habitat, placed on various forms of relief: 
high plains, hills, mild slopes, terraces with a low drain 
externally [3]. 

The predominant vegetation on these lands is 
the permanent or sown meadows, the main occupation 
in such areas is animal keeping. 

Podzolic soils are poor in humus. In addition, 
under acidity condition the process of mineralization of 
organic matter are very slowly and the plants have 
reduced quantities of available nitrogen [6]. 
Growth and development of plants on acidic soils is 
limited by one or more factors that could be: the 
toxicity of hydrogen ions, aluminum, iron or 
manganese deficiency in macro-and microelements: 
nitrogen, phosphorus, potassium, calcium, magnesium, 
boron, molybdenum, reducing organic matter 
decomposition and nutrient cycle aa by microflora, 
inhibition of root growth and reduce absorption 
radiculare. 

The conclusion to what is stated above the 
creation of genotypes resistant to acidity and aluminum 
in particular the mobile, the main stress factor in acid 
soils is a concern more current improvement programs 
[5]. 

This objective is also an issue on which this 
study tries to find a solution. Thus we present a short 

part of the experiments that are part of a broader 
research project funded by PNCDI II program, which 
aims to identify new genetic resources resistant to 
drought and acid plants perennial pastures for the 
purpose of recovery of the affected areas phenomena. 
In this sense, for this work the species we raised 
interest were Lolium perenne L. with 5 biotypes on the 
market or selected by us. 
 
Material and Method 
 

To identify inter- and intraspecific variability 
on tolerance of soil acidity, was polifactorial organized 
an experiment in pots. A species of perennial grasses 
adapted to temperate continental climate have been 
taken in the study namely Lolium perennial L. 
tetraploid form. The two variables (biotipul, pH) are 
taken into account: 

• Biotyoes- Lolium perennial L. 
tetraploid form ( from now on named 
LPT) with 5 biotypes 31A99, 40026, 
40019, 30A99 and 40021 

• Substratum PH: acid A pH=4 and 
neutral pH=6,7 

The experiment was conducted in the 
greenhouse covered with polycarbonate at a 
temperature of 22-250C during the day and 12-150C 
during the night. Atmospheric humidity was 
maintained at 70-80%. 
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There were carried out quantitative 
measurements on the average yield of green mass for 
samples collected from the neutral substrate and 
harvested for the acid substrate (denoted Fyn and 
FYA). Similarly there has been measured the average 
dry weight of each sample, which was determined by 
drying in the drying stove at 1050C for 48 hours and 
then weighed. This time the scoring was done for the 
DMN with which originated from the neutral substrate 
and the DMA for the acid substrate. 

To detect the most tolerant biotypes to acid soil 
were taken into account both absolute and percentage 
values of the substrate acid productivity and the index 
of sensitivity to stress, calculated according to the 
formula of FISHER and MAURER, 1978: 

S = (YN – YS) / (YN * D) 
where : S- index of sensitivity to stress; YN- production 
under normal variant; YS- production variation under 
stress conditions; D- stress intensity 

D = 1 – YSM / YNM 
where: YSM- the average production of all the 
conditions under stress; YNM- the average production of 
all the conditions on normal conditions. 

In Table 1 were calculated two indices of 
sensitivity to acidity. An index was calculated based on 
mass production of green, marked with SMV and 
another based on the production of dry matter, noted 
SMU. 

To have a clear picture of the values recorded 
in the index of the acidity sensitivity, experimental 
results were used by interpretation using statistical 
analysis variant. Thus by calculating the limit 
differences were seen real and significant differences 
between experimental variants and media experience. 
The determination of these elements was based on 
indications found in the methodological literature [1]. 
 

Results and Discussions 
 

Data obtained from measurements for the 
production of green and dry weight both for samples 
from the neutral substrate and the substrate on 
synthetic acid were grouped in Table 1. Also in this 
table are shown the calculations for the index of 
sensitivity to acidity. 

Relative values of production on substrate acid 
compared with production from neutral substrate varies 
from a minimum of 1.52 g / plant (LPT 40,026) to a 
maximum of 2.36 g / plant (LPT 40,019) for green 
table and a minimum of 0.42 g / plant (LPT 40,026) to 
a maximum of 0.65 g / plant (LPT 40,019) for dry 
mass.  

In tables 2 and 3 are syntheticly grouped the 
meanings of differences calculated values for the index 
of sensitivity to acidity. 

Subunitare values of these indices show a 
sensitivity increased tolerance to stress factors, 
tolerance the greater the index value is lower. 
Therefore we can say that the biotipurile to which real 
differences are negative and significant opportunities 
of research in the direction of improvement desired. 
Statistical interpretation was performed for values 
obtained in the calculation of stress index acidity 
shown by the yields of green mass and dry mass 
obtained for the species taken in the study. At this 
interpretation of the results through statistical analysis 
of variant forms have sought to highlight the distinct 
differences significantly negative compared with the 
average experience, because those have an index that is 
low stress tolerance acceptable acidity. 
 
 

Table 1 
Average production values of green and dry weight obtained in the study biotipurile taken on neutral and acid substrate 

and the index of sensitivity to acidity 
No. Biotyoe FYN 

(g/plant) 
FYA 

(g/plant) SMV DMN  
(g/plant) 

DMA 
(g/plant) SMU 

1. LPT 31A99 17.34 1.63 1.049 3.19 0.45 1.072 
2. LPT 40026 12.08 1.52 1.012 2.26 0.42 1.017 
3. LPT 40019 13.08 2.36 0.949  2.54 0.65  0.931  
4. LPT 30A99 13.24 2.11 0.973 2.71 0.62 0.965 
5. LPT 40021 13.11 1.75 1.003 2.59 0.51 1.001 
6. Average LPT  13.77 1.873  2.656 0.530  
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Table 2 
Statistical interpretation of the index of sensitivity to acidity calculated according to the mass production of green 

 
• real difference obtained is significant ** difference is true separately obtained significant *** difference 

obtained is very real and significant – the difference is not significant and real difference is negative 0. 
Table 3 

Interpretarea statistică a valorilor indicelui de sensibilitate la aciditate calculat în funcţie de de producţia de masă uscată 

 
 
Conclusions 
 

In interpreting the results through statistical 
analysis aimed to reveal variant forms with distinct 
significant differences compared with the average 
negative experience, because that has a low index of 
stress tolerance that is acceptable to acidity. 

Calculating the index of sensitivity to acidity in 
the calculations of mass production of green and dry 
matter from perennial species loli L., allow the 
following conclusions: 
-in Lolium perenne tetraploid species in the tables 2 
and 3 observed that biotypes LPT 40019, LPT 30A99 
the differences were highly significant negative index 
of sensitivity to both the acidity and the production of 
green mass and dry. 
-yields obtained in the five biotype presents a range of 
variability quite large which gives a good chance of 
improvement works by selection. 

-also in Table 1 we see that mass production of green 
were in the middle ranking, situation that shows the 
posibility to improve both at once these two characters. 
 
References 
 
Ardelean M., Sestraş R., 1996, Ameliorarea plantelor şi 
tehnică experimentală, partea a II-a, Tehnică 
experimentală, îndrumător de lucrări practice, Tipo 
Agronomia, Cluj-Napoca.  
Fisher,R.A. and Maurer,R. 1978. Drought resistance in 
spring wheat cultivars. I. Grain yield response. Aust.. J. 
Agric. Res. 29:879-912 
Petcu, Elena, 2006, A preliminary method of screening 
for soil acidity tolerance in alfalfa. In proceedings of 
the XXVI-th Meeting of the EUCARPIA Fodder Crops 
and Amenity Grasses Section and the XVI-th Meeting 
of Medicago ssp. Group, Perugia, 2006. 

No. Biotype Sensitivity 
Index 

Relative value compared 
with the experience 

average 

+/- d compared 
with the experience 

average 

Difference 
significance  

1.  Lolium perenne tetraploid 
2.  LPT 31A99 1,049 105,1945 0,0518 *** 
3.  LPT 40026 1,012 101,4842 0,0148 ** 
4.  LPT 40019 0,949 95,16647 -0,0482 ººº 
5.  LPT 30A99 0,973 97,5732 -0,0242 ººº 
6.  LPT 40021 1,003 100,5816 0,0058 - 
7.  Average LPT  1,00 100   
8.  DL 5% 

DL 1%  
DL 0,1% 

0,008052 
0,012192 
0,019587 

No. Biotype Sensitivity 
Index 

Relative value 
compared with the 
experience average 

+/- d compared 
with the 

experience 
average 

Difference 
significance  

1. Lolium perenne tetraploid 
2. LPT 31A99 1,072 107,501 0,0748 *** 
3. LPT 40026 1,017 101,9856 0,0198 *** 
4. LPT 40019 0,931 93,36141 -0,0662 ººº 
5. LPT 30A99 0,965 96,77096 -0,0322 ººº 
6. LPT 40021 1,001 100,3811 0,0038 - 
7. Average LPT  1,00 100   
8. DL 5% 

DL 1%  
DL 0,1% 

0,008052 
0,012192 
0,019587 



 378 

Samac Deborah, Tesfaye,M. 2003. Plant improvement 
for tolerance to aluminum in acid-soils – a review. 
Plant Cell Tiss. Org. Cult. 75:189-207 
Savatti M., Nedelea G., Ardelean M., 2004, Tratat de 
ameliorarea plantelor, Editura Marineasa, Timişoara. 

Uexkull,H.R. and Mutert,E. 1995. Global extent, 
development and economic impact of acid soils. Plant 
Soil 171:1-15.

 


