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ABSTRACT 
 The study aims to determine the pollution effect to the growth and development 
stages of the cultivated winter wheat by farmers in studied area.  
 The agricultural lands from middle area of Jiu river – in the vicinity of two important 
Thermo Power Stations Turceni and  Rovinari has a heterogeneity of the soils, especially 
of their natural fertility. This parameter is hard influenced by the entropic actions which 
conduct to registered different micro zones in the crops field. 
 Researches regarding the soil quality changes were made in major area of 
Romania: in Moldavia, Banat and Oltenia and those are concluded that as a results of 
mining operations and coal combustion the vegetation and soil quality has suffer important 
changes due the toxicity of the resulted products: ashes, heavy metals, radionuclide, etc 
(Oprea et al., 2008). 
 As general aspect, in the studied area is practiced a subsistence agriculture, 
characterized by small cultivated parcels with area of 0.5 – 0.7 ha which belong to the 
small farmers. The most cultivated species belongs to the cereal group: winter wheat, oat, 
rye, triticale, barley and maize. The registered yields at winter wheat crops varied in large 
way due the many factors, but the most important proved to be the natural fertility of soil.   
  

INTRODUCTION 
 Wheat - is the most important cereal in the world, occupying the largest area under 
cultivation. In existence and human activity, for large geographical areas of the world, 
wheat is the primary and indispensable. 
 Factors determining the spread of wheat crop in the world are climate, soil and 
economic conditions. Each specific set of environmental conditions may correspond to a 
different genotype, given by the complexity of interactions within the system plant - soil - 
climatic conditions. 
 Although an area ideal for a variety may not correspond to each other because no 
matter how small it may be in size, there is variability in environmental conditions over time 
and space. An example of this is the fact that varieties with high production potential, 
encountered large areas in France, such as Texel, Thésée, Orqual, not suitable for 
ecological area of Oltenia and even Romania as a whole. Their lateness particularly 
stressful climatic conditions lead to a decrease in our production potential (Paunescu, 
1999).  

 

MATERIAL AND METHOD 
 For the analysis of the main stressors growing economic interest in the studied area 
to undertake field visits to identify those cultures assess and characterize them in terms of 
plant growing and harvesting of representative samples according to experimental 
technique, which is material which is assessed based on the average yield to be obtained 
from these crops. 
 The areas covered were parcels located in the vicinity of Turceni and Rovinari 
energy complexes (Figure 1a and 1b). 
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Figure 1 
a - Rovinari area; b – Turceni area  

 
 After identifying crop land was made a visual assessment of the homogeneity of 
these cultures to establish a number of representative points that allow sampling of plants. 
Due to variations in natural fertility of soils in the area, the degree of uniformity of cultures 
was relatively low, which required that for a more accurate assessment of the degree of 
growth and development of plants, observation points are placed on both diagonals of the 
cultures studied using the technique recommended for such situations (Ecaterina Feher, 
Gheorghe Matei, 2003). 
 Distance between points of observation was determined using the formula: 

n

S
d

10000
  

 in which: 
  S – area of parcel 
  n – number of observation points 
 
 In every observation point were done determinations as follow: 

 number of spike/m2; 

 length of straw - the arithmetic average of 30 plants - cm; 

 the number of internodes of the stalk - the arithmetic mean of 30 plants; 

 spike length - the arithmetic mean of 30 plants - cm; 

 average number of spike components - arithmetic mean from 20 spikes; 

 average number of grains / spike - arithmetic mean from 20 spikes; 

 mass of 1000 seeds - grams; 

 moisture grain - using electronic humidometer; 

 average production for each point - kg / ha, making it the correction related the  
moisture at standards. 

 Processing of data recorded by the observations and measurements made in the 
field and laboratory was made, using the statistical computer analysis program 7.0, Basic 
Statistics / one way ANOVA. 
 As standard it was used the Şimnic 30 variety cultivated in the same year at RDAS 
Şimnic Craiova. 

 
RESULTS AND DISCUSSIONS  

  
 Straw length - the analyzed samples ranged from 56.7 cm at Fântânele 3 point to 
83.8 cm point to Fântânele 7, witness - evidence from ARDS Şimnic making in terms of 
2010 straw length of 78.6 cm. Amplitude variation of this character turned out to be very 
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high at Moi sample 2 compared with samples from the Fântânele 7 and Şimnic Craiova 
(Figure 2 and Table 1). 
 

Plot of Means and Conf. Intervals (95,00%)
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Figure 2 - Variability characters straw length, number 
internodes and spike length in wheat samples analyzed (2010) 

 
 Related to this data we can see that straw length is strongly influenced by climatic 
conditions and has been developed especially by the natural soil fertility status. 
  
 Number of internodes - is a relatively a stable character, observing the samples 
from Moi 2 and Fântânele 7 placed on stockpiles a higher variability of its (Figure 2 and 
Table 1). 

Table 1 

Analysis of variance (winter wheat 2010) Marked effects are significant at p < ,05000 
GENOTYPE 

 SS df MS SS df MS F p 

Straw leght (cm) 1618 3 539,4 206,9 8 25,86 20,85820 0,000387 

Number of internods 2 3 0,5 0,6 8 0,07 6,90637 0,013057 

Spike leght (cm) 19 3 6,2 6,4 8 0,80 7,73027 0,009492 

 
 Spike length - is a polygenic character that influenced production, but is also 
influenced by culture conditions to achieve. It was found that the samples collected from 
the study area values are much lower than the data obtained from the same genotype 
grown under luvosoil from Şimnic Craiova conditions, all the differences being significant 
by the control (Figure 2 and Table 1). 
 Number of components/spike - showed a very high variability in samples from 
Moi Fântânele 2 and 3, with the difference statistically very significant, 13 to 22 
components/spike, to the values recorded in the control (Figure 3 and Table 2). 
 If case of samples taken from Fântânele 7 shows that the value obtained is close to 
that of the witness, and the variability of character is reduced considered from statistically 
point of view as insignificant. 
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Plot of Means and Conf. Intervals (95,00%)
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Figure 3 - Variability of characters number of components/spike and 
number of grains/spike in wheat samples analyzed (2010) 

Table 2 

Analysis of variance (winter wheat 2010) Marked effects are significant at p < ,05000 
GENOTYPE 

 SS df MS SS df MS F p 

Number of components/spike 986 3 328,8 143,7 8 17,96 18,30543 0,000610 

Number of seeds/spike 190 3 63,4 16,6 8 2,08 30,52534 0,000099 

MMB 51 3 17,1 6,2 8 0,77 22,27663 0,000307 

 
 Number of grains/spike - is an important element of production whose values 
ranged from 24.6 grains/spike proven Moi 2 and 27.7 grains/spike proven Fântânele 3, 
lower values Witness - 35.0 grains/spike. Analyzing the number of grains/spike in 
correlation with the number of components/spike it observe that samples at Moi 2 and 
Fântânele 3 had a high number of sterile components in spike, influenced by the 
pedoclimatic stress factors less favorable for wheat crop in this zone (Figure 3 and Table 
2). 
 Weight of 1000 seeds (MMB) - is one of the determinants elements of production. 
On this index, we see that compared to the witness who made this year an average of 
42.1 grams of points of observation samples have values below it, the differences being 
statistically ensured (Figure 4 and Table 2). The lowest value was recorded at sample 
Fântânele 3, of 36.8 grams, which also showed the smallest amplitude variation of this 
character, of 0.36, provided statistical difference compared to control. 
 Number of spikes/m2 - is highly dependent on seeding density and culture 
provided the ability twinning variety. These characters are in turn influenced by the natural 
fertility of the land and climatic factors. 



Analele Universităţii din Craiova, seria Agricultură – Montanologie – Cadastru (Annals of the University of Craiova - Agriculture, 

Montanology, Cadastre Series) Vol. XLII 2012/2 

 

151 
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Figure 4 - MMB's variability in wheat samples analyzed (2010) 
 
 The highest value of this character is found in the blank at Şimnic Craiova, 377 
spikes/m2 all other locations recorded lower values, statistically significant and highly 
significant (Figure 5 and Table 3). We note that the sample drawn from the point Moi 2 has 
the lowest value, due to the stress caused by the influence of proximity to CET which lead 
to a smaller number of fertile siblings. 
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Figure 5 - Variability number of spikes/m
2 
at wheat samples analyzed (2010)

 

 
 Production - kg / ha - is the result of interaction between environmental factors 
and productivity elements analyzed. Production values recorded ranged from 4029 kg/ha 
to witness grown in conditions of Şimnic Craiova and 2920 kg/ha at the point Moi 2 test 
where the limits of variability are very large (Figure 6 and Table 3). 
 Yield differences between samples taken from areas under study compared to the 
control are statistically significant and very significant, which once again highlighted 
remove the negative influence of pollution in the area of climate change in the study area. 
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Analyzing all the data recorded on single wheat crop in the middle basin of Jiu it can be 
concluded that wheat crop in this area found less favorable growth and fructification, which 
results in a limit profitability of that crop productions. 

Table 3 

Analysis of variance (winter wheat 2010) Marked effects are significant at p < ,05000 
GENOTYPE 

 SS df MS SS df MS F p 

Density of spike/s.m. 5881 3 1960,3 558,0 8 69,75 28,10474 0,000134 

Production (kg/ha) 1859657 3 619885,7 329601,4 8 41200,18 15,04570 0,001186 

 
 Compared with the control, all the characters studied in wheat crop productivity 
were negatively influenced by stress felt by the culture in the area of low land suitability in 
use in private farms. 

Categ. Box & Whisker Plot: Productia medie (kg/ha)
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Figure 5 - Variability number of yields
 
at wheat samples analyzed (2010)

 

 
CONCLUSIONS 

 From the presented data we can say that: 
 In the conditions of industrial activity of Energetic Complexes from Turceni and 

Rovinari area the variability of cultivate crops are very low, the main crops 
belongs to the cereals group; 

 Wheat crop - found in that area less favorable for the expression of the 
productive potential of cultivated varieties, the main limiting factor is soil less 
fertile and especially its unevenness caused by human activity. 

 In the expression of phenotypic characters productivity pursued in this species 
compared with the control in the cultivated Şimnic Craiova, we can say that most 
of these characters have values below those obtained in control, with a much 
higher variability in samples taken from middle basin of the Jiu River. 

 Analyzing all the data recorded on single wheat crop in the study area can be 
concluded that wheat crop in this area found less favorable growth and 
fructification, which results in a limit profitability of that crop yields of 3200 kg/ha. 
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