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Abstract  
 
Climate change is one of the most important factors influencing agricultural production, by natural energy flows 
blocking the work of the plant systems. Human activity, primarily the use of fossil fuels as the main energy source, 
contributes with over 40% increase greenhouse gas emissions. The principles of conservation agriculture include 
practices that retain soil undisturbed, conservation of soil fertility, minimum loss of organic matter and reduce the 
amount of water lost from the soil, conservation and use of water by plants spread throughout the growing season. The 
purpose of this paper is researching the influence of the minimum tillage systems application and climate conditions on 
the momentary soil moisture reserves and yield in the case of pea crops. The experimental factors were: factor A - 
tillage system, a1 = classical tillage system (with plowing), a2 = minimum tillage system (chisel variant), a3 = no-tillage 
system (direct sowing); factor B -  experimental years, b1 = 2014, b2 = 2015, b3 = 2016. The afila pea variety cultivated 
was Tudor. Momentary soil moisture reserves were determined by the oven drying method. The average annual 
temperature increased during 2014-2016 by 0.9-2.00C from the annual average of the past 59 years of 9.10C recorded 
at the Meteorological Station Turda. Rainfall monthly registered over the three years were higher than the average on 
59 years by 127.6 mm in 2015, 227.9 mm in 2014 and 303.2 mm in 2016. Soil reserve moisture determined between 
March and July at pea crop was higher in 2016 both the depth of 0-20 cm and 0-50 cm, the pea yield was 4210 kg/ha, 
compared to 2015 when the moisture reserve was close to the minimum limit and the yield obtained was 2360 kg/ha. 
Momentary soil moisture reserves calculated on 0-20 cm and 0-50 cm of depths were influenced by the soil tillage 
processing, in the minimum tillage systems and no-tillage the momentary soil moisture reserves are preserved better 
than in the classical tillage system. Reserve momentary soil moisture and pea yield are influenced by climate conditions 
and the processing of soil.  
 
Key words: climate conditions, water conservation, tillage systems, yield, peas. 
 
INTRODUCTION 
 
Climate changes are one of the biggest 
economical, social and environment threats and  
one of the most important factors which 
influence agricultural production by blocking 
natural energy flows to the plant’s working 
systems (Rusu et al., 2015); it’s necessary to 
adapt applied technologies and to make the 
works in the optimal period (Simon et al., 
2016), so as the result should be an efficient 
use of available water but also the increase of 
the water reserve in the soil (Teka, 2002; 
French, 2004; Mihailovic and Mikic, 2010; 
Marin et al., 2015; Chetan et al., 2016). 
The result of keeping at the soil surface vegetal 
debris in the case of minimum tillage (Mcphee, 

2003) is an increase of the content of organic 
mass in the soil (Malecka et al., 2012), the 
protection of soil against water erosion during 
heavy rain and wind (Assayehegne, 2002), the 
reduction of water quantity evaporated from the 
soil and surface leaks (Rukavina et al., 2002). 
The principles of conservative agriculture 
include practices which keep the soil 
undisturbed, preserve soil fertility, minimum 
losses of organic mass, preserve and use in 
steps of water by plants during the entire 
vegetation period (Rusu et al., 1999; Simon et 
al., 2015). 
How soil is processed affects significantly the 
soil structure and moisture during the 
vegetation period of the crop, in general these 
changes are related to the type of soil, the soil 
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processing equipment, the cultivating depth and 
climate changes (Szajdak et al., 2003; Simon et 
al., 2014). The quantity of water stocked in the 
soil depends not only on a good management of 
technology but also on the crop, the most 
reduced water deficit in the soil appears to be 
after the pea crop (Sopterean and Puia, 2012; 
Velykis and Satkus, 2012). 
Minimum tillage has numerous positive effects 
on soil, such as improvement of water content, 
reduction of soil erosion and fuel economy, but 
minimum tillage can also lead to soil 
compaction, which could affect seed 
germination, root growth and crop yield 
(D’Haene et al., 2008).  
Penetration resistance of soil is an important 
parameter that influences to the root growth 
and water movement, therefore, penetration 
resistance is mostly associated with soil 
moisture changes (Quang et al., 2012). The soil 
penetration resistance is influenced by soil 
moisture and is necessary when using this 
parameter on soil property, the values be 
supplemented by the information of soil 
moisture value (Cara et al., 2008). 
Pea is a plant which is cultivated in regions 
with cold climate (Simon et al., 2015) but it is 
tolerant to different environment conditions, 
different types of soil and it has a short 
vegetation period, taking into account all of the 
above it can be easily introduced in crop 
rotations. 
The purpose of this paper is the research of the 
influence of applying minimum tillage systems 
and climate conditions on the current moisture 
reserve in the soil and the production of pea 
crop. 
 
MATERIALS AND METHODS 
 
The experiment was made during 2014-2016, at 
the Agricultural Research and Development 
Station Turda (ADRS Turda), on a vertic 
phaeosiom type of soil, with neutral pH, 
clayey-loamy texture, average humus  content 
and good supply of nitrogen, phosphorus and 
mobile potassium. 
Pea was sowed in the third decade of March, 
with a quantity of 100 germinable grains per 1 
m2, at a distance between lines of 18 cm, with 
Gaspardo Directa 400 sowing machine. 
The experimental factors are:  

Factor a - Soil tillage system: a1-conventional 
tillage system which includes plowing 25 cm 
deep after the harvest of the pre-emerging crop 
and soil processing with rotary harrow before 
sowing; a2-Minimum tillage system with chisel 
30 cm deep after the harvest of the pre-
emerging crop and soil processing with rotary 
harrow before sowing; a3-No-tillage system.  
Factor b - climate conditions during 
experimental years: b1-2014, b2-2015, b3-2016. 
In order to assess the pea production cultivated 
in all three soil tilalge systems, we have studied 
an afila pea genotype: Tudor. Pea was 
cultivated in a 3 years rotation crop, the pre-
emerging plant was autumn wheat. 
After having sowed, a pre-emerging 
herbicidation with Glyfos (glyfosat 360 g/l) - 4 
l/ha was made in all three systems. The control 
of monocotyledonous and dicotyledonous 
weeds per vegetation was made with Tender 
(S-metolaclor 960 g/l) - 1.5 l/ha, Pulsar 
(imazamox 40 g/l) - 1.0 l/ha and Agil 
(propaquizafop 100 g/l) - 1.0 l/ha herbicides in 
the rosette phenophase of dicotyledonous 
weeds and 3-4 leaves at monocotyledonous. 
In order to protect pea crop against pests during 
early bloom, a treatment with insecticide 
(tiacloprid 480 g/l) - 0.1 l/ha was made and 10 
days after blooming the treatment was repeated. 
Determine the reserve of momentaneous 
moisture: in order to determine these indices, 
monthly samples have been taken from each 
soil tillage system during all vegetation period 
with the help of the Tetha drill, 50 cm deep by 
using the gravimetric method with drying oven 
at 108°C for 8 hours. 
Determine the soil resistance to penetration: it 
was made after harvesting the crop, with the 
help of the Digital Field Scout Penetrometer 
900 SC, 0-45 cm deep, from each experimental 
variant. 
The results obtained were statistically 
processed according to the method of analyzing 
the variant and establishing the lowest 
significant differences, LSD (5%, 1% and 
0.1%) (ANOVA, 2015). 
 
RESULTS AND DISCUSSIONS 
 
The climate conditions during 2014-2016 are 
presented according to ARDS Turda Weather 
Station (Figures 1 and 2). During the last 59 

years, the annual temperature average recorded 
was 90C and the annual amount of rainfall was 
520.6 mm. The average temperatures recorded 
during the months from the vegetation period 
of pea crop have varied during all three years, 
but they were higher than the average during 59 
years by 1.40C in 2014, characterized as the 
hottest year during the last 59 years, by 1.10C 
in 2015, being considered a hot year and by 
1.20C in 2016, being considered a warm year.  
 

 
Figure 1. Thermal regime during the vegetation period of 

pea crop, ARDS Turda 2014-2016 
 

 
Figure 2. Rain regime during the vegetation period of 

pea crop, ARDS Turda, 2014-2016 
 

The amount of rainfall recorded in 2014 was 
higher than the average during 59 years, being 
considered an excessively rainy year, the 
rainfall during the first half of 2015 was under 
the monthly amount during the last 59 years 
and pea had to suffer from the drought installed 
in spring, in 2016 the amount of rainfall was 
higher than the average during 59 years, being 
considered an excessively rainy year. In 2015, 
the rainfall was more reduced, and its absence 
during the optimal moments for the 

development of the crop resulted in a 
significant production loss. In 2014 and 2016, 
temperatures and rainfall were beneficial for 
the pea crop, the productions obtained were the 
result of the interaction between optimal 
climate conditions. 
The rainfall from the winter months and those 
from the vegetation period contributed to the 
increase of soil moisture, which resulted in the 
creation of favorable conditions for the uprise 
and development of pea crop. 
The relief from the research area is represented 
71% by a hill orographic frame, with slopes 
submitted to an increased process of surface 
erosion. This, together with the degree of soil 
coverage with vegetation influences the process 
of erosion especially when they are strongly 
connected to rain, temperature and wind.  
The lack of rain corroborated with the increase 
of annual average temperature offer a tendency 
of aridization of the climate in the area, which 
imposes taking measures to prevent erosion for 
the agricultural fields by introducing some 
variants of soil tillage systems according to the 
effects of global warming. 
The main aim of introducing the new variants 
of soil tillage systems is the reduction of soil 
erosion, but in the areas lacking rain it is highly 
important to reduce the effects of the 
atmosphere and pedological drought by 
accumulating and keeping rain water in the soil 
for a higher period of time. 
The vegetal debris from the soil surface reduce 
the degree of soil erosion produced by wind 
and surface leaks but also prevent the 
evaporation of water from the soil exposed 
from the first phases of vegetation of 
agricultural crops, but also after the harvest of 
the plants, especially those which are harvested 
early, like it is the case of pea, when it is very 
important that the soil should preserve a 
quantity of water as high as possible for the 
crops which are going to be sown in the fall. 
The current moisture reserve of the soil 
recorded 0-20 cm deep is higher than the 
minimum limit of 503.1 m3/ha in all three soil 
tillage systems, the highest values are recorded 
in the conservative soil tillage systems, as these 
systems have a higher capacity of accumulating 
and keeping water in the soil. In the system 
with direct sowing, the water reserve recorded 
is significantly higher than the one from the 
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processing equipment, the cultivating depth and 
climate changes (Szajdak et al., 2003; Simon et 
al., 2014). The quantity of water stocked in the 
soil depends not only on a good management of 
technology but also on the crop, the most 
reduced water deficit in the soil appears to be 
after the pea crop (Sopterean and Puia, 2012; 
Velykis and Satkus, 2012). 
Minimum tillage has numerous positive effects 
on soil, such as improvement of water content, 
reduction of soil erosion and fuel economy, but 
minimum tillage can also lead to soil 
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germination, root growth and crop yield 
(D’Haene et al., 2008).  
Penetration resistance of soil is an important 
parameter that influences to the root growth 
and water movement, therefore, penetration 
resistance is mostly associated with soil 
moisture changes (Quang et al., 2012). The soil 
penetration resistance is influenced by soil 
moisture and is necessary when using this 
parameter on soil property, the values be 
supplemented by the information of soil 
moisture value (Cara et al., 2008). 
Pea is a plant which is cultivated in regions 
with cold climate (Simon et al., 2015) but it is 
tolerant to different environment conditions, 
different types of soil and it has a short 
vegetation period, taking into account all of the 
above it can be easily introduced in crop 
rotations. 
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influence of applying minimum tillage systems 
and climate conditions on the current moisture 
reserve in the soil and the production of pea 
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30 cm deep after the harvest of the pre-
emerging crop and soil processing with rotary 
harrow before sowing; a3-No-tillage system.  
Factor b - climate conditions during 
experimental years: b1-2014, b2-2015, b3-2016. 
In order to assess the pea production cultivated 
in all three soil tilalge systems, we have studied 
an afila pea genotype: Tudor. Pea was 
cultivated in a 3 years rotation crop, the pre-
emerging plant was autumn wheat. 
After having sowed, a pre-emerging 
herbicidation with Glyfos (glyfosat 360 g/l) - 4 
l/ha was made in all three systems. The control 
of monocotyledonous and dicotyledonous 
weeds per vegetation was made with Tender 
(S-metolaclor 960 g/l) - 1.5 l/ha, Pulsar 
(imazamox 40 g/l) - 1.0 l/ha and Agil 
(propaquizafop 100 g/l) - 1.0 l/ha herbicides in 
the rosette phenophase of dicotyledonous 
weeds and 3-4 leaves at monocotyledonous. 
In order to protect pea crop against pests during 
early bloom, a treatment with insecticide 
(tiacloprid 480 g/l) - 0.1 l/ha was made and 10 
days after blooming the treatment was repeated. 
Determine the reserve of momentaneous 
moisture: in order to determine these indices, 
monthly samples have been taken from each 
soil tillage system during all vegetation period 
with the help of the Tetha drill, 50 cm deep by 
using the gravimetric method with drying oven 
at 108°C for 8 hours. 
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520.6 mm. The average temperatures recorded 
during the months from the vegetation period 
of pea crop have varied during all three years, 
but they were higher than the average during 59 
years by 1.40C in 2014, characterized as the 
hottest year during the last 59 years, by 1.10C 
in 2015, being considered a hot year and by 
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Figure 1. Thermal regime during the vegetation period of 

pea crop, ARDS Turda 2014-2016 
 

 
Figure 2. Rain regime during the vegetation period of 

pea crop, ARDS Turda, 2014-2016 
 

The amount of rainfall recorded in 2014 was 
higher than the average during 59 years, being 
considered an excessively rainy year, the 
rainfall during the first half of 2015 was under 
the monthly amount during the last 59 years 
and pea had to suffer from the drought installed 
in spring, in 2016 the amount of rainfall was 
higher than the average during 59 years, being 
considered an excessively rainy year. In 2015, 
the rainfall was more reduced, and its absence 
during the optimal moments for the 

development of the crop resulted in a 
significant production loss. In 2014 and 2016, 
temperatures and rainfall were beneficial for 
the pea crop, the productions obtained were the 
result of the interaction between optimal 
climate conditions. 
The rainfall from the winter months and those 
from the vegetation period contributed to the 
increase of soil moisture, which resulted in the 
creation of favorable conditions for the uprise 
and development of pea crop. 
The relief from the research area is represented 
71% by a hill orographic frame, with slopes 
submitted to an increased process of surface 
erosion. This, together with the degree of soil 
coverage with vegetation influences the process 
of erosion especially when they are strongly 
connected to rain, temperature and wind.  
The lack of rain corroborated with the increase 
of annual average temperature offer a tendency 
of aridization of the climate in the area, which 
imposes taking measures to prevent erosion for 
the agricultural fields by introducing some 
variants of soil tillage systems according to the 
effects of global warming. 
The main aim of introducing the new variants 
of soil tillage systems is the reduction of soil 
erosion, but in the areas lacking rain it is highly 
important to reduce the effects of the 
atmosphere and pedological drought by 
accumulating and keeping rain water in the soil 
for a higher period of time. 
The vegetal debris from the soil surface reduce 
the degree of soil erosion produced by wind 
and surface leaks but also prevent the 
evaporation of water from the soil exposed 
from the first phases of vegetation of 
agricultural crops, but also after the harvest of 
the plants, especially those which are harvested 
early, like it is the case of pea, when it is very 
important that the soil should preserve a 
quantity of water as high as possible for the 
crops which are going to be sown in the fall. 
The current moisture reserve of the soil 
recorded 0-20 cm deep is higher than the 
minimum limit of 503.1 m3/ha in all three soil 
tillage systems, the highest values are recorded 
in the conservative soil tillage systems, as these 
systems have a higher capacity of accumulating 
and keeping water in the soil. In the system 
with direct sowing, the water reserve recorded 
is significantly higher than the one from the 
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classical soil tillage system, as one can notice 
in Table 1.  
The results obtained by Su et al. (2007), 
showed that the water reserve in the soil is 
growing by 25% when applying the system of 
direct sowing compared to the classical system, 
over a period of 6 years. 
The level of field capacity of 590.6 m3/ha 0-20 
cm deep was reached during the period when 
recordings were made, the values recorded in 
the conservative systems were higher than this 
level compared to the classical system, where 
the moisture value records a deficit compared 
to the field capacity, of 7.8 m3/ha. 
 

Table 1. Influence of the soil tillage system on the 
moisture reserve of the soil 0-20 cm deep,  

Turda 2014-2016 
Variant Moisture 

reserve 
(m3/ha) 

Difference, 
± 

(m3/ha)

Significance 

Conventional 
system (witness) 

582.8 Mt. - 

Minimum tillage 593.4 10.6 - 
No-tillage 600.0 17.2 * 

LSD (p 5%) 13.1     LSD (p 1%) 30.2    LSD (p 0.1%) 96.1 

 
The rainfall during the vegetation period of the 
pea crop in 2016 determined a very significant 
growth of the water reserve in the soil 
compared to the average of all three years 
studied, the plants could benefit from a higher 
quantity of accessible water. As one can notice 
in Table 2, during 2014 and 2015 the water 
quantity from the soil was significantly lower 
than the witness, rainfall during this period was 
scarce and more non-uniform than in 2016, 
some of it torrential. 
 

Table 2. Influence of the experimental years on the 
moisture reserve of the soil 0-20 cm deep 

Variant Moisture 
reserve 
(m3/ha) 

Difference, 
± 

(m3/ha) 

Significance 

Average 
(witness) 

592.0 Mt. - 

2014 575.3 -16.7 000 
2015 559.7 -32.3 000 
2016 641.1 49.1 *** 
LSD (p 5%) 3.9        LSD (p 1%) 5.9        LSD (p 0.1%) 9.5

 
During the vegetation period of the pea crop, 
the recorded moisture reserve from the soil 
varied, the smallest value being recorded in 
March, with a very significant difference 
compared to the average of the 5 months when 
the recordings were made and the highest in 

April and May with very significant differences 
compared to witness (Figure 3), as Moraru and 
Rusu (2012) states, the water content in the soil 
is growing during all development season of 
plants, especially when conventional soil tillage 
systems are being replaced by conservative soil 
tillage systems, this water is used more 
efficiently during all vegetation period. 
The current moisture reserve from the soil 
recorded 0-50 cm deep is higher after having 
applied conservative soil tillage systems, with a 
significant difference of 11.5 m3/ha  in the case 
of applying minimum tillage system and with a 
distinct significant difference of 19.6 m3/ha in 
the case of direct sowing system compared to 
the classical soil tillage system considered as a 
witness (Table 3). 
 

 
Figure 3. Monthly average of the current moisture 
reserve of the soil 0-20 cm deep, Turda 2014-2016 

 
Table 3. Influence of the soil tillage system on the 

moisture reserve of the soil 0-50 cm deep,  
Turda 2014-2016 

Variant Moisture 
reserve 
(m3/ha) 

Difference, 
± 

(m3/ha) 

Significance 

Conventional 
system (witness) 

1873.9 Mt. - 

Minimum tillage 1885.4 11.5 * 
No-tillage 1893.5 19.6 ** 

LSD (p 5%) 7.7     LSD (p 1%) 17.9    LSD (p 0.1%) 56.9 

 
Following the research made with regards to 
the moisture reserve from the soil recorded at 
the wheat crop in Turda area, Chetan et al. 
(2016) specify the fact that in general, the 
higher values of the accessible water reserve in 
the soil were found in the classical soil tillage 
system, but from which it was lost easier than 
in the no tillage system, that in the conservative 

soil tillage systems water accumulates with 
more difficulty in the soil but it is lost slower 
and in the classical system it accumulates easier 
but it is also lost easier. 
The moisture reserve from the soil 0-50 cm 
deep was also influenced by the rainfall during 
the vegetation period, the water reserve was 
over the minimum limit of 1734.8 m3/ha in all 
three years studied, but in 2016 the moisture 
value recorded was significantly higher than 
the average of all three years (Table 4). 
 
Table 4. Influence of experimental years on the moisture 

reserve of the soil 0-50 cm deep 
Variant Moisture reserve 

(m3/ha) 
Difference, ± 

(m3/ha) 
Significance 

Average 
(witness) 

1884.3 Mt. - 

2014 1847.9 -36.4 000 
2015 1817.0 -67.3 000 
2016 1987.9 103.7 *** 

LSD (p 5%) 11.7    LSD (p 1%) 17.7    LSD (p 0.1%) 28.4 

 
As one can notice in Table 5, in the case of 
interaction between the two experimental 
factors (soil tillage systems and climate 
conditions), the highest quantity of water from 
the soil was determined in 2016, in the case of 
applying the system with no-tillage system, 
with a very significant positive difference of 
52.7 m3/ha compared to witness. 
 
Table 5. The interaction between year and tillage system 
factor on the moisture reserve of the soil 0-20 cm deep 

Variant* Moisture 
reserve 
(m3/ha) 

Difference, 
± 

(m3/ha) 

Significance 

b0a1 582.8 0 Mt. 
b1a1 565.2 -17.6 000 
b2a1 554.6 -28.2 000 
b3a1 628.5 +45.7 *** 
b0a2 593.4 0 Mt. 
b1a2 579.7 -13.7 00 
b2a2 558.3 -35.1 000 
b3a2 642.1 +48.7 *** 
b0a3 600.0 0 Mt. 
b1a3 581.1 -18.9 000 
b2a3 566.2 -33.8 000 
b3a3 652.7 +52.7 *** 

LSD (p 5%) 6.7    LSD (p 1%) 10.2    LSD (p 0.1%) 16.4 
*b0-years average; b1-2014; b2-2015; b3-2016. 
a1- conventional system; a2- minimum tillage; a3- no-tillage. 
 
Although in 2015 there was a deficit of rain 
during the vegetation period of the pea crop 
(March-July), there weren’t recorded values of 
the soil moisture under 333 m3/ha, representing 
the value of the fading coefficient. 

The rain from March-July in 2016 resulted in 
the reserve of useful water in the soil exceed 
the level of field capacity 590.6 m3/ha, by 37.9 
m3/ha in the conventional soil tillage system, 
by 51.5 m3/ha when applying the minimum soil 
tillage system and by 62.1 m3/ha in the case of 
the system with no-tillage. 
The level of field capacity hasn’t been reached 
during the vegetation period of the pea crop in 
2014, respectively in 2015, in the case of the 
conventional soil tillage system, but after 
applying the conservative soil tillage systems, 
the value of the soil moisture determined in 
2014 was close to this value, with a deficit of -
10.9 m3/ha in the case of minimum soil tillage 
system and by 9.5 m3/ha in the case of the 
system with no-tillage. 
How soil is processed influences a lot 
productions recorded in the case of pea crops, 
the highest production being recorded in the 
classical soil tillage system, after having 
applied the minimum soil tillage system it 
drops with a distinct significant difference and 
after having applied the direct sowing system, 
production decreases very much compared to 
the conventional system, as one can see in 
Table 6. 
According to the research made by Jitareanu et 
al. (2006), in the case of the pea crop, the 
biggest productions are recorded in the 
conventional soil tillage system,  that is almost 
40.8% higher than the herbicide system. From 
the experiments made by Marin et al. (2011), 
the grain production obtained in the 
conventional system is higher compared to the 
chisel variants at different depths. 
 
Table 6. The influence of the tillage system on the yield 

of pea 
Variant  Yield (kg/ha) Difference, ± 
Conventional system 
(witness) 

3683 - 

Minimum tillage 360800 -74 
No-tillage 2459000 -1223 
LSD (p 5%) 53        LSD (p 1%) 73         DL (p 0.1%) 99 

 
As one can notice in Table 7, in 2015 the lack 
of rainfall in the first half of June (blooming 
time-formation of pods) led to a very 
significant decrease of production by - 890 
kg/ha compared to the average of the years and 
compared to the other two years (2014 and 
2016) when rainfall was more uniformly 
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classical soil tillage system, as one can notice 
in Table 1.  
The results obtained by Su et al. (2007), 
showed that the water reserve in the soil is 
growing by 25% when applying the system of 
direct sowing compared to the classical system, 
over a period of 6 years. 
The level of field capacity of 590.6 m3/ha 0-20 
cm deep was reached during the period when 
recordings were made, the values recorded in 
the conservative systems were higher than this 
level compared to the classical system, where 
the moisture value records a deficit compared 
to the field capacity, of 7.8 m3/ha. 
 

Table 1. Influence of the soil tillage system on the 
moisture reserve of the soil 0-20 cm deep,  

Turda 2014-2016 
Variant Moisture 

reserve 
(m3/ha) 

Difference, 
± 

(m3/ha)

Significance 

Conventional 
system (witness) 

582.8 Mt. - 

Minimum tillage 593.4 10.6 - 
No-tillage 600.0 17.2 * 

LSD (p 5%) 13.1     LSD (p 1%) 30.2    LSD (p 0.1%) 96.1 

 
The rainfall during the vegetation period of the 
pea crop in 2016 determined a very significant 
growth of the water reserve in the soil 
compared to the average of all three years 
studied, the plants could benefit from a higher 
quantity of accessible water. As one can notice 
in Table 2, during 2014 and 2015 the water 
quantity from the soil was significantly lower 
than the witness, rainfall during this period was 
scarce and more non-uniform than in 2016, 
some of it torrential. 
 

Table 2. Influence of the experimental years on the 
moisture reserve of the soil 0-20 cm deep 

Variant Moisture 
reserve 
(m3/ha) 

Difference, 
± 

(m3/ha) 

Significance 

Average 
(witness) 

592.0 Mt. - 

2014 575.3 -16.7 000 
2015 559.7 -32.3 000 
2016 641.1 49.1 *** 
LSD (p 5%) 3.9        LSD (p 1%) 5.9        LSD (p 0.1%) 9.5

 
During the vegetation period of the pea crop, 
the recorded moisture reserve from the soil 
varied, the smallest value being recorded in 
March, with a very significant difference 
compared to the average of the 5 months when 
the recordings were made and the highest in 

April and May with very significant differences 
compared to witness (Figure 3), as Moraru and 
Rusu (2012) states, the water content in the soil 
is growing during all development season of 
plants, especially when conventional soil tillage 
systems are being replaced by conservative soil 
tillage systems, this water is used more 
efficiently during all vegetation period. 
The current moisture reserve from the soil 
recorded 0-50 cm deep is higher after having 
applied conservative soil tillage systems, with a 
significant difference of 11.5 m3/ha  in the case 
of applying minimum tillage system and with a 
distinct significant difference of 19.6 m3/ha in 
the case of direct sowing system compared to 
the classical soil tillage system considered as a 
witness (Table 3). 
 

 
Figure 3. Monthly average of the current moisture 
reserve of the soil 0-20 cm deep, Turda 2014-2016 

 
Table 3. Influence of the soil tillage system on the 

moisture reserve of the soil 0-50 cm deep,  
Turda 2014-2016 

Variant Moisture 
reserve 
(m3/ha) 

Difference, 
± 

(m3/ha) 

Significance 

Conventional 
system (witness) 

1873.9 Mt. - 

Minimum tillage 1885.4 11.5 * 
No-tillage 1893.5 19.6 ** 

LSD (p 5%) 7.7     LSD (p 1%) 17.9    LSD (p 0.1%) 56.9 

 
Following the research made with regards to 
the moisture reserve from the soil recorded at 
the wheat crop in Turda area, Chetan et al. 
(2016) specify the fact that in general, the 
higher values of the accessible water reserve in 
the soil were found in the classical soil tillage 
system, but from which it was lost easier than 
in the no tillage system, that in the conservative 

soil tillage systems water accumulates with 
more difficulty in the soil but it is lost slower 
and in the classical system it accumulates easier 
but it is also lost easier. 
The moisture reserve from the soil 0-50 cm 
deep was also influenced by the rainfall during 
the vegetation period, the water reserve was 
over the minimum limit of 1734.8 m3/ha in all 
three years studied, but in 2016 the moisture 
value recorded was significantly higher than 
the average of all three years (Table 4). 
 
Table 4. Influence of experimental years on the moisture 

reserve of the soil 0-50 cm deep 
Variant Moisture reserve 

(m3/ha) 
Difference, ± 

(m3/ha) 
Significance 

Average 
(witness) 

1884.3 Mt. - 

2014 1847.9 -36.4 000 
2015 1817.0 -67.3 000 
2016 1987.9 103.7 *** 

LSD (p 5%) 11.7    LSD (p 1%) 17.7    LSD (p 0.1%) 28.4 

 
As one can notice in Table 5, in the case of 
interaction between the two experimental 
factors (soil tillage systems and climate 
conditions), the highest quantity of water from 
the soil was determined in 2016, in the case of 
applying the system with no-tillage system, 
with a very significant positive difference of 
52.7 m3/ha compared to witness. 
 
Table 5. The interaction between year and tillage system 
factor on the moisture reserve of the soil 0-20 cm deep 

Variant* Moisture 
reserve 
(m3/ha) 

Difference, 
± 

(m3/ha) 

Significance 

b0a1 582.8 0 Mt. 
b1a1 565.2 -17.6 000 
b2a1 554.6 -28.2 000 
b3a1 628.5 +45.7 *** 
b0a2 593.4 0 Mt. 
b1a2 579.7 -13.7 00 
b2a2 558.3 -35.1 000 
b3a2 642.1 +48.7 *** 
b0a3 600.0 0 Mt. 
b1a3 581.1 -18.9 000 
b2a3 566.2 -33.8 000 
b3a3 652.7 +52.7 *** 

LSD (p 5%) 6.7    LSD (p 1%) 10.2    LSD (p 0.1%) 16.4 
*b0-years average; b1-2014; b2-2015; b3-2016. 
a1- conventional system; a2- minimum tillage; a3- no-tillage. 
 
Although in 2015 there was a deficit of rain 
during the vegetation period of the pea crop 
(March-July), there weren’t recorded values of 
the soil moisture under 333 m3/ha, representing 
the value of the fading coefficient. 

The rain from March-July in 2016 resulted in 
the reserve of useful water in the soil exceed 
the level of field capacity 590.6 m3/ha, by 37.9 
m3/ha in the conventional soil tillage system, 
by 51.5 m3/ha when applying the minimum soil 
tillage system and by 62.1 m3/ha in the case of 
the system with no-tillage. 
The level of field capacity hasn’t been reached 
during the vegetation period of the pea crop in 
2014, respectively in 2015, in the case of the 
conventional soil tillage system, but after 
applying the conservative soil tillage systems, 
the value of the soil moisture determined in 
2014 was close to this value, with a deficit of -
10.9 m3/ha in the case of minimum soil tillage 
system and by 9.5 m3/ha in the case of the 
system with no-tillage. 
How soil is processed influences a lot 
productions recorded in the case of pea crops, 
the highest production being recorded in the 
classical soil tillage system, after having 
applied the minimum soil tillage system it 
drops with a distinct significant difference and 
after having applied the direct sowing system, 
production decreases very much compared to 
the conventional system, as one can see in 
Table 6. 
According to the research made by Jitareanu et 
al. (2006), in the case of the pea crop, the 
biggest productions are recorded in the 
conventional soil tillage system,  that is almost 
40.8% higher than the herbicide system. From 
the experiments made by Marin et al. (2011), 
the grain production obtained in the 
conventional system is higher compared to the 
chisel variants at different depths. 
 
Table 6. The influence of the tillage system on the yield 

of pea 
Variant  Yield (kg/ha) Difference, ± 
Conventional system 
(witness) 

3683 - 

Minimum tillage 360800 -74 
No-tillage 2459000 -1223 
LSD (p 5%) 53        LSD (p 1%) 73         DL (p 0.1%) 99 

 
As one can notice in Table 7, in 2015 the lack 
of rainfall in the first half of June (blooming 
time-formation of pods) led to a very 
significant decrease of production by - 890 
kg/ha compared to the average of the years and 
compared to the other two years (2014 and 
2016) when rainfall was more uniformly 
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distributed during the 5 months, the biggest 
production of 4210 kg/ha was recorded in 
2016, the difference compared to the average of 
the three years being statistically ensured as 
very important. 

 
Table 7. The influence of experimental years on the yield 

of pea 
Variant Yield (kg/ha) Difference, ± 
Average (witness) 3250 - 
2014 3181 -69 
2015 2360000 -890 
2016 4210*** 959 
LSD (p 5%) 73         LSD (p 1%) 110         LSD (p 0.1%) 177 

 
The soil resistance to penetration was 
influenced by the climate conditions from all 
three experimental years (moisture), thus in 
2015 when rain was lower than in the other two 
years, the values recorded when harvesting the 
crop were higher than the average for three 
years, the difference of 145 kPa is very 
significantly positive, still the value of 1450 
kPa hasn’t prevented the development of the 
radicular system in the case of the pea. 
The values of resistance to penetration recorded 
in 2014 were slightly more reduced than the 
average considered witness, the difference of 
only -39 kPa is insignificant, the results are 
presented in Table 8. 
In 2016, the quantity of rain fallen during the 
entire vegetation period of the pea crop resulted 
in the soil resistance to penetration determined 
when the crop was harvested, should record the 
lowest values in all three years studied, the 
difference of -105 kPa is considered from a 
statistically point of view distinct significantly 
negative. 

 
Table 8. Influence of the experimental years on soil 

penetration resistance 
Variant  Soil penetration 

resistance 
 (kPa) 

Difference, ±  
(kPa) 

Significance  

Average 
(witness) 

1305 - Mt. 

2014 1266 -39 - 
2015 1450 145 *** 
2016 1200 -105 00 
LSD  (p 5%) 46          LSD (p 1%) 69        LSD (p 0.1%) 111 

 
From the data presented in Table 9 it results 
that the soil tillage system influences the soil 
resistance to penetration, in the case of 
applying the two conservative systems 
(minimum soil tillage and no-tillage system) 

the value of resistance increases with very 
significant differences (90 kPa respectively 156 
kPa) compared to the conventional soil tillage 
system considered as witness. 
The soil from the research area is slightly 
compactable, but even when applying 
minimum soil tillage systems during more than 
5 years we didn’t record very high values of the 
soil resistance to penetration, values which can 
prevent the natural development of the  
radicular system of crop plants. 
 

Table 9. The influence of the tillage system on soil 
penetration resistance 

Variant  Soil 
penetration 
resistance 

(kPa) 

Difference, ± 
(kPa)  

Significance  

Conventional 
system 
(witness) 

1224 - Mt. 

Minimum 
tillage 

1313 90 *** 

No-tillage 1379 156 *** 
LSD (p 5%) 39          LSD (p 1%) 54          LSD (p 0.1%) 73 

  
Table 10 presents the influence of the depth of 
the soil layer on the soil resistance to 
penetration, as it has a really big influence on 
it, as one can notice on the depth of 0-10 cm 
the values recorded don’t exceed 800 kPa, the 
differences compared to the average of the 
values on the depth of 0-45 cm being 
considered very significantly negative, on the 
depth of 10-15 cm the value increases up to 
1223 kPa, the value is lower than the average, 
still the difference of -83 kPa is considered 
significantly negative. 
 
Table 10. Influence of the soil depth on soil penetration 

resistance 
Variant   Soil penetration 

resistance  
(kPa) 

Difference, ±  
(kPa) 

Significance  

Average 
(witness) 

1305 - Mt. 

0-5 368 -937 000 
5-10 770 -535 000 
10-15 1223 -83 0 
15-20 1354 48 - 
20-25 1546 241 *** 
25-30 1617 312 *** 
30-35 1632 327 *** 
35-40 1636 331 *** 
40-45 1602 297 *** 
LSD (p 5%) 64          LSD (p 1%) 85      LSD (p 0.1%) 109 

 
After the depth of 20 cm the values of the soil 
resistance to penetration increase with highly 

significant differences compared to the witness, 
the highest value of resistance is recorded on 
the depth of 35-40 cm, this value reaching over 
1636 kPa. 
The values of the soil resistance to penetration 
increase up to the depth of 30 cm, the depth of 
the soil processing, stabilizes on the depth 25-
40 cm then begin to decrease after the depth of  
40 cm. 
 
CONCLUSIONS 
 
The water quantity in the soil available to 
plants is one of the most important factors 
which determines the production of a crop. 
Even if the amount of rainfall from the 
vegetation period corresponds to the value 
necessary for a good development of pea 
plants, the non-uniformity of rainfall and its 
lack during important periods lead to an 
important decrease of the production. 
The soil tillage system influences a lot the 
moisture reserve of the soil, the conservative 
soil tillage systems are an important factor for 
the accumulation and preserve of the soil 
moisture. 
Both in the conventional system and in the 
conservative systems, the water is over the 
minimum limit of 503.1 m3/ha, the highest 
value is recorded in the case of the minimum 
systems. In the case of applying the 
conservative systems, the water reserve is kept 
better than in the conventional soil tillage 
system. The highest quantity of water was 
recorded in 2016. The closest values of the 
water reserve were set in 2015 when rainfall 
was very low. 
The pea production is influenced by several 
factors, the most important ones being the 
climate conditions through the quantity of 
water necessary for the best development and 
how soil is processed. 
At 30-40 cm depth, the highest value of soil 
resistance to penetration of 1636 kPa is 
recorded, the depth reached by the machines’ 
working parts. 
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distributed during the 5 months, the biggest 
production of 4210 kg/ha was recorded in 
2016, the difference compared to the average of 
the three years being statistically ensured as 
very important. 

 
Table 7. The influence of experimental years on the yield 

of pea 
Variant Yield (kg/ha) Difference, ± 
Average (witness) 3250 - 
2014 3181 -69 
2015 2360000 -890 
2016 4210*** 959 
LSD (p 5%) 73         LSD (p 1%) 110         LSD (p 0.1%) 177 

 
The soil resistance to penetration was 
influenced by the climate conditions from all 
three experimental years (moisture), thus in 
2015 when rain was lower than in the other two 
years, the values recorded when harvesting the 
crop were higher than the average for three 
years, the difference of 145 kPa is very 
significantly positive, still the value of 1450 
kPa hasn’t prevented the development of the 
radicular system in the case of the pea. 
The values of resistance to penetration recorded 
in 2014 were slightly more reduced than the 
average considered witness, the difference of 
only -39 kPa is insignificant, the results are 
presented in Table 8. 
In 2016, the quantity of rain fallen during the 
entire vegetation period of the pea crop resulted 
in the soil resistance to penetration determined 
when the crop was harvested, should record the 
lowest values in all three years studied, the 
difference of -105 kPa is considered from a 
statistically point of view distinct significantly 
negative. 

 
Table 8. Influence of the experimental years on soil 

penetration resistance 
Variant  Soil penetration 

resistance 
 (kPa) 

Difference, ±  
(kPa) 

Significance  

Average 
(witness) 

1305 - Mt. 

2014 1266 -39 - 
2015 1450 145 *** 
2016 1200 -105 00 
LSD  (p 5%) 46          LSD (p 1%) 69        LSD (p 0.1%) 111 

 
From the data presented in Table 9 it results 
that the soil tillage system influences the soil 
resistance to penetration, in the case of 
applying the two conservative systems 
(minimum soil tillage and no-tillage system) 

the value of resistance increases with very 
significant differences (90 kPa respectively 156 
kPa) compared to the conventional soil tillage 
system considered as witness. 
The soil from the research area is slightly 
compactable, but even when applying 
minimum soil tillage systems during more than 
5 years we didn’t record very high values of the 
soil resistance to penetration, values which can 
prevent the natural development of the  
radicular system of crop plants. 
 

Table 9. The influence of the tillage system on soil 
penetration resistance 

Variant  Soil 
penetration 
resistance 

(kPa) 

Difference, ± 
(kPa)  

Significance  

Conventional 
system 
(witness) 

1224 - Mt. 

Minimum 
tillage 

1313 90 *** 

No-tillage 1379 156 *** 
LSD (p 5%) 39          LSD (p 1%) 54          LSD (p 0.1%) 73 

  
Table 10 presents the influence of the depth of 
the soil layer on the soil resistance to 
penetration, as it has a really big influence on 
it, as one can notice on the depth of 0-10 cm 
the values recorded don’t exceed 800 kPa, the 
differences compared to the average of the 
values on the depth of 0-45 cm being 
considered very significantly negative, on the 
depth of 10-15 cm the value increases up to 
1223 kPa, the value is lower than the average, 
still the difference of -83 kPa is considered 
significantly negative. 
 
Table 10. Influence of the soil depth on soil penetration 

resistance 
Variant   Soil penetration 

resistance  
(kPa) 

Difference, ±  
(kPa) 

Significance  

Average 
(witness) 

1305 - Mt. 

0-5 368 -937 000 
5-10 770 -535 000 
10-15 1223 -83 0 
15-20 1354 48 - 
20-25 1546 241 *** 
25-30 1617 312 *** 
30-35 1632 327 *** 
35-40 1636 331 *** 
40-45 1602 297 *** 
LSD (p 5%) 64          LSD (p 1%) 85      LSD (p 0.1%) 109 

 
After the depth of 20 cm the values of the soil 
resistance to penetration increase with highly 

significant differences compared to the witness, 
the highest value of resistance is recorded on 
the depth of 35-40 cm, this value reaching over 
1636 kPa. 
The values of the soil resistance to penetration 
increase up to the depth of 30 cm, the depth of 
the soil processing, stabilizes on the depth 25-
40 cm then begin to decrease after the depth of  
40 cm. 
 
CONCLUSIONS 
 
The water quantity in the soil available to 
plants is one of the most important factors 
which determines the production of a crop. 
Even if the amount of rainfall from the 
vegetation period corresponds to the value 
necessary for a good development of pea 
plants, the non-uniformity of rainfall and its 
lack during important periods lead to an 
important decrease of the production. 
The soil tillage system influences a lot the 
moisture reserve of the soil, the conservative 
soil tillage systems are an important factor for 
the accumulation and preserve of the soil 
moisture. 
Both in the conventional system and in the 
conservative systems, the water is over the 
minimum limit of 503.1 m3/ha, the highest 
value is recorded in the case of the minimum 
systems. In the case of applying the 
conservative systems, the water reserve is kept 
better than in the conventional soil tillage 
system. The highest quantity of water was 
recorded in 2016. The closest values of the 
water reserve were set in 2015 when rainfall 
was very low. 
The pea production is influenced by several 
factors, the most important ones being the 
climate conditions through the quantity of 
water necessary for the best development and 
how soil is processed. 
At 30-40 cm depth, the highest value of soil 
resistance to penetration of 1636 kPa is 
recorded, the depth reached by the machines’ 
working parts. 
 
ACKNOWLEDGEMENTS 
 
This work was supported by a grant of the 
Ministery of Research an Innovation, CCCDI-
UEFISCDI, project number PN-III-P1-1.2-

PCCDI-2017-0056: Functional collaboration 
model between public research organizations 
and the economic environment for the 
provision of high-level scientific and 
technological services in the field of bio-
economy, within PNCDI III. 
 
REFERENCES  
 
Assayehegne B., 2002. The biology and ecology of pea 

weevil (Bruchus pisorum). Proceedings of a national 
workshop on the management of pea weevil (Bruchus 
pisorum). Bahr Dar, Ethiopia, p. 37-45. 

Cara M., Jitareanu G., Filipov F., Coroi I., Topa D., 
2008. Effect of soil tillage systems on 
pedomorfological and physical soil indicators. 
Scientific Papers, Agronomy, 51, p. 279-284. 

Chetan F., Rusu T., Porumb I., Coman M., Moraru P.I., 
2016. Influence of the soıl tıllage system on 
morphoproductıve elements, nodulatıon and soybean 
yıelds. 16th International Multidisciplinary Scientific 
Geoconference SGEM2016, Book 3 - Water 
Resources, Forest, Marine and Ocean Ecosystems, 
Conference Proceedings, Vol. II, p. 173-183. DOI: 
10.5593/SGEM2016/B32/S13.023. 

D’Haene K., Vermang J., Cornelis W.M., Leroy B.L.M., 
Schiettecatte W., De Neve S., Gabriels D., Hofman 
G., 2008. Reduced tillage effects on physical 
properties of silt loam soils growing root crops. Soil 
Tillage Research, 99, p. 279-290. 

French R.J., 2004. Pea agronomy. Encyclopaedia of 
Grain Science, Ed. Wrigley C., Corke H., Walker C., 
Amsterdam, Elsevier ltd, p. 427-437. 

Jitareanu G., Ailincai C., Bucur D., 2006. Influence of 
tillage systems on soil physical and chemical 
characteristics and yield in soybean and maize grown 
in the Moldavian Plain (North – Eastern Romania). In 
International Symposium, Soil Management for 
Sustainability, Adavances in GeoEcology 38, p. 370-
379, Catena Verlag Ed., Germany. 

Malecka I., Swedrzynska D., Blecharczyk A., Dytman-
Hagedron M., 2012. Impact of tillage systems for pea 
production on physical, chemical and microbiological 
soil properties. Fragmenta Agronomica, 29(4), p. 
106-116. 

Marin D.I., Mihalache M., Ciontu C., Bolohan C., Ilie L., 
2011. Influence of soil tillage of pea, wheat and 
maize crop in the Moara Domneasca-Ilfov area. 5th 
International Symposium - Soil Minimum Tillage 
System, p. 111-118, Ed. Risoprint Cluj-Napoca. 

Marin D.I., Rusu T., Mihalache M., Ilie L., Nistor E., 
Bolohan C., 2015. Influence of soil tillage system 
upon the yield and energy balance of corn and wheat 
crops. Agrolife Scientific Journal 4(2), p. 43-47. 

Mcphee K., 2003. Dry pea production and breeding - A 
mini-review. Food, Agriculture & Environment, Vol. 
1(1), Washington, USA, p. 64-69. 

Mihailovic V., Mikic A., 2010. Novel directions of 
breeding annual feed legumes in Serbia. Proceedings, 
XII International Symposium on Forage Crops of 
Republic of Serbia, Krusevac, Serbia, p. 81-90. 



122

Moraru P.I., Rusu T., 2012. Effect of tillage systems on 
soil moisture, soil temperature, soil respiration and 
production of wheat, maize and soybean crops. 
Journal of Food, Agriculture & Environment, 10(2), 
p. 445-448. 

Quang P.V., Jansson P.E., Khoa L.V., 2012. Soil 
penetration resistance and its dependence on soil 
moisture and age of the raised-beds in the Mekong 
Delta, Vietnam. International Journal of Engineering 
Research and Development, 4(8), p. 84-93. 

Rukavina H., Satovic I.K.H.Z., Sarcevic H., 2002. Seed 
size, yield and harvest characteristics of three 
Croatian spring malting barleys. Die Bodenkultur, 
Vol. 53(1), p. 9-12. 

Rusu T., Gus P., Bogdan I., Mester A., 1999. Influence 
of different soil tillage systems upon the yield in the 
case of winter-wheat crops. International Symposium 
Systems of Minimum Soil Tillage, Cluj-Napoca, p. 
87-92. 

Rusu T., Bogdan I., Pop A.I., 2012. Îndrumător de lucrări 
practice de agrotehnică. Editura Grinta, Cluj-Napoca. 

Rusu T., Moraru P.I., Pop A.I., Salagean T., Duda B.M., 
2015. Influence of tillage system and weed control 
methods on the weeding and soil weed seed bank. 
Conference Proceedings SGEM2015, Section: Soils, 
Vol. II, p. 191-198. DOI: 10.5593/sgem2015B32. 

Velykis A., Satkus A., 2012. Response of field pea 
(Pisum sativum L.) growth to reduced tillage of 
clayey soil. Zemdirbyste - Agriculture, Vol. 99(1), p. 
61-70. 

Szajdak L., Zyczynska-Baloniak I., Jaskulska R., 2003. 
Impact of afforestation on the limitation of the spread 
of the pollutions in ground water and in soils. Polish 
Journal of Environmental Studies, 12(4), p. 453-459. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Simon A., Chetan F., Chetan C., Ignea M., Deac V., 
2014. Results on the influence of density and 
fertilization on yield varieties of peas type afila. AN. 
INCDA Fundulea, Vol. LXXXII, p. 227-232. 

Simon A., Rusu T., Chetan F., Chetan C., 2015. 
Optimization the work of soil for the cultivation of 
afila peas in Turda area. Bulletin USAMV series 
Agriculture Vol. 72(2), p. 526-531, DOI 
10.15835/buasvmcn-agr: 11535. 

Simon A., Rusu T., Chetan C., 2016. Influence of soıl 
tıllage systems on some characterıstıcs morpho-
productıve and yıeld to pea. AgroLife Scientific 
Journal, Vol. 5(1), p. 194-198. 

Sopterean L., Puia C., 2012. The major mycotoxins 
produced by Fusarium fungi and their effects. 
ProEnvironment 5, p. 55-59. 

Su Z., Zhang J., Wu W., Cai D., Lv J., Jiang G., Huang 
J., Gao J., Hartmann R., Gabriels D., 2007. Effects of 
conservation tillage practices on winter wheat water-
use efficiency and crop yield on the Loess Plateau, 
China. Agricultural Water Management, 87, p. 307-
314. 

Teka W., 2002. The importance and distribution of pea 
weevil (Bruchus pisorum) in the Amhara region, 
Proceedings of a national workshop on the 
management of pea weevil, Bruchus pisorum. Bahr 
Dar, Ethiopia, p. 30-36. 

***ANOVA 2015. PoliFact and Duncan's test pc 
program for variant analyses made for completely 
randomized polifactorial experiences. USAMV Cluj-
Napoca, Romania. 

 

  
  

 
INVESTIGATION OF LENGTH-WEIGHT RELATIONSHIP  
AND CONDITION FACTOR OF Carassius gibelio RELATED  

TO WATER QUALITY IN PANTELIMON II LAKE  
 

Mala-Maria STAVRESCU-BEDIVAN, Gina VASILE SCĂEŢEANU,  
Roxana Maria MADJAR, Mali Sanda MANOLE 

 
University of Agronomic Sciences and Veterinary Medicine of Bucharest,  

Faculty of Agriculture, 59 Mărăşti Blvd., 011464, Bucharest, Romania 
 

Corresponding author email: mala_stavrescu@yahoo.com  
 
Abstract 
 
Length-weight relationship, Fulton’s K condition factor and the size structure were assessed for unsexed cyprinid gibel 
carp, Carassius gibelio (Bloch, 1782) (N= 100) caught from Pantelimon II Lake area - a man-made lake from 
Colentina River.  
Negative allometric growth was estimated for gibel carp in both seasons: TW = 0.0396 x TL2.7583 (N=50, November 
2016) and TW = 0.0269 x TL2.8639 (N=50, May 2017). Condition factor K registered values between 1.44 and 2.38 (cold 
season), 1.49 and 3.79 (warm season). 
The physico-chemical parameters such as pH, electrical conductivity, total dissolved solids, total hardness, chemical 
oxygen demand, ammonium nitrogen, nitrite-nitrogen, nitrate nitrogen and phosphorus-phosphate were determined, in 
order to evaluate the impact of abiotic environmental conditions on fish population. The microbiological examination 
of water quality was also carried out, to detect the micromycetes which may pose health risk to both human and fish. 
The presence of Penicillium spp. and some yeast strains were confirmed in water samples from the studied area. 
According to all analyzed parameters, the water resource was found to be within the suitable range for well-being of C. 
gibelio, which is important assuming that local fishermen often catch and eat gibel carp. 
To our knowledge, this paper provides first information on length-weight relationship, Fulton’s K condition factor and 
the size structure of Carassius gibelio from Pantelimon II Lake. 
 
Key words: gibel carp, length-weight relationship, Pantelimon Lake, water quality. 
 
INTRODUCTION  
 
The size of specimens and water-quality factors 
are among the many determinants that 
influence the population of a fish (Stavrescu-
Bedivan et al., 2016).  
Pantelimon lakes I and II - man-made lakes, 
originating in the damming of Colentina River, 
crossing the Bucharest municipality - have 
recreational value, being designed for the local 
tourism and for fishing activities (Petrisor, 
2000).  
Pantelimon II Lake, along with Cernica Lake, 
is also used as industrial water supply, in the 
south-east of Bucharest (Stănescu & 
Gavriloaie, 2011).  
Environmental pollution was noticed in this 
lentic ecosystem, due to the use of pesticides 
and the dumping of household wastes by the 
inhabitants of the adjacent districts (Petrisor, 
2000).  

According to data obtained from sportive 
fisherman and other reports, in the 
ichthyofauna community structure of 
Pantelimon lakes were noticed before the 
following species:  Carassius auratus gibelio 
(gibel carp), Carassius carassius (crucian 
carp), Hypophthalichthys nobilis (bighead 
carp), Cyprinus carpio (common carp),  
Alburnus sp. (bleak), Pelecus cultratus (sichel), 
Perca fluviatilis (European perch), Stizostedion 
lucioperca (zander), Rutilus rutilus (roach), 
Scardinius erythrophtalmus (rudd), Rhodeus 
amarus (European biterrling), Lepomis 
gibossus (pumpkinseed), Gobius kessleri (the 
Kessler’s gudgeon), Gambusia holbrooki 
(mosquitofish), Ameiurus nebulosus (brown 
bullhead) (Petrisor, 2000; Gavriloaie & Chis, 
2007; Gavriloaie, 2008; www.pescuitul.ro/; 
www.rapitori.ro/). 
A survey of literature revealed that scarce 
information is available on growth features of 
gibel carp Carassius gibelio (Bloch, 1782) - an 


