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Abstract       The research regarding physiological modifications produced by 
Venturia pyrina Aderh. has been carried in Pyrus communis L. - Untoasa 
Hardy variety cultivated in the climatic conditions in Oltenia region (Banu 
Mărăcine, Dolj).  
In the leaves of the pear - Untoasa Hardy variety attacked by the pathogen 
observe that the physiological processes intensity presents, in comparison 
with healthy leaves, a specific variations due the damaging action of the 
pathogen. The photosynthesis and transpiration intensity in the attacked 
leaves by the Venturia pyrina Aderh., is similar to that in healthy leaves, but 
the recorded values are lower as a result of the reduction of the assimilation 
surface and the malfunctioning of the stomatic mechanisms due spots and 
necrosis produced by the pathogen. The leaves attacked by the pathogen 
present a decrease of chlorophyll content and the water content manifested 
by the decrease of the cellular turgor and gradual drying of the leaves with 
consequences on the quality and quantity of fruits.   
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Pear scab produced by Venturia pyrina Aderh. 

is a disease often common in our country, causing loss 

of production. 

The Pyrus communis L. (European Pear) is a 

species originally from eastern and central Europe and 

southwest Asia. The fruits of pear are consumed in a 

number of forms, chiefly fresh, jams,  juice etc. 

The physiological research regarding 

photosynthesis intensity in Pyrus communis L. shows 

values of 11.2 μmol CO2 / m
2
 / s [3]. 

Intensity of transpiration process 

proportionally increases with that of photosynthesis, 

both processes are dependent on solar radiation 

intensity [1]. 

 Surface solar radiation interception is 

correlated with the quantity of heat retained by the 

leaves, but also with the intensity of the process of 

transpiration [2]. 

At the plants attacked by pathogen one can 

notice that the diurnal dynamics of the photosynthesis 

and of transpiration present a minimum in the morning, 

a maximum after lunch and a minimum toward the 

evening, with specific variations in the plants attacked 

[5].  

At the attacked plants, there is a decrease in 

the intensity of photosynthesis as a result of the 

occurrence of chlorate spots (chlorosis) in leaf and the 

degradation of chloroplast and the covering of stomata 

ostiola by fungus mycelium [4]. 

The water content of diseased plants undergo 

different modifications, but in most cases the water 

content is lower in diseased plants, actually met in the 

case of fading when plants suffer from imbalance and 

cells become less turgid [6].  

 
Material and Method 

 
Research regarding some physiological 

modifications produced by Venturia pyrina Aderh. in 

Pyrus communis L. were performed at pear tree - 

Untoasa Hardy variety cultivated in the climatic 

conditions in Oltenia region (Banu Mărăcine, Dolj).  
Pyrus communis L. is a tree of 10 m tall (4-5 

m in cultivation) with a pyramidally shaped crown. 

The trunk is conical with grey-brown bark. The leaves 

are alterne, simple, elliptic with a finely serrated 

margin, shiny green above, paler below, glabrous.  

The flowers are arranged in a corymb 

inflorescens, white petals, appearing before or with the 

leaves. Fruit is a polifolicula false.  

The pear Untoasa Hardy (Beurre Hardy) 

variety is a originally from France, introduced in our 

country in culture after the year 1904. It is a variety of 

autumn with high vigorous, dense, high, pyramid 

crown. 
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The fruits are medium sized (150-200 g), 

ovoid, conical shape, green-yellowish, the pulp of the 

fruit is greenish-white, slightly acidulated with good 

taste. Flowering is late, produces constantly and 

abundantly, and the fruits are harvested at the end of 

August, in the beginning of September. 

The estimation of the attack (the frequency, 

intensity and degree of the attack) was made using the 

calculation formulae elaborate by Săvescu & Rafailă 

[7]. 

The photosynthesis intensity and transpiration 

intensity was established by a non-destructive methods 

with the ultra compact photosynthesis measurement 

system (LCi) and results obtained were graphically 

represented and statistically interpreted.  

The total water contents and the dry substance 

content were determined by the help of the gravimetric 

method. The chlorophyll content were estimated with 

the help of the Minolta SPAD 502 chlorophyllmeter.  

 

 

 

Results 

Pear scab produced by Venturia pyrina Aderh. 

is manifested on the leaves in the form of rounded 

spots, of greenish-brown colour at the beginning, then 

grey-brown, with a velvety appearance. In time the 

tissues corresponding to spots is necrosis (Fig. 1 and  

Fig. 2). 

The fruit of the attack is manifested by spots 

on the leaves, then joined together in time and causes  

the deformation and cracking of the fruit. On branches 

deep cracks appear in all directions, which determine 

the final drying branches. 

Venturia pyrina Aderh. has mycelium which  

is developing under cuticle, it is brownish-olive, septal, 

branched and  forms brown stroma that appear on 

conidiophores and conidia. Conidiophores are short, 

cylindrical, brown, unicellular, and on these at each 

end a brown conidia is formed (Fig. 3). 

The autumn in fallen leaves form ascogonium 

and antheridium, and then forms the asce asci with 

ascospores.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The intensity of the physiological processes in 

Pyrus communis L. - Untoasa Hardy variety was 

established according to the degree of the attack and 

climatic conditions on June 12
th

 2011.  

The estimation of the attack produced by the 

Venturia pyrina Aderh. on leaves of the pear - Untoasa 

Hardy variety is presented in Fig. 4.

 

Fig. 3. Venturia pyrina Aderh.- 

brown conidia (oc. 10 x ob. 20) 

- Original. 

 

 

Fig. 1. The leaf of Pyrus communis L. 

attacked  by Venturia pyrina Aderh. 

(the upper epidermis of the leaf)  

- Original. 

 

  

Fig. 2. The leaf of Pyrus communis L. 

attacked  by Venturia pyrina Aderh. 

(the lower epidermis of the leaf) 

- Original. 
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The photosynthesis and transpiration intensity 

during the day in the attacked leaves shows lower 

values as a result of the reduction of the assimilation 

surface and malfunctioning of stomata mechanisms due 

of the spots greenish-brown at the beginning of color, 

then gray-brown and in finally a necrosis of the tissue 

corresponding spots (Fig. 5 and Fig. 6).
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The photosynthesis and transpiration intensity 

is correlate with photosynthetic active radiation, leaf 

temperature, stomatal conductance, but presents 

different values in the attacked leaves, in comparison 

with the healthy leaves. 

The photosynthesis and transpiration intensity, 

during the day, depend on the photosynthetic active 

radiations received by leaves and the leaf temperature, 

which are dependent on the position of the leaves on 

plants. 

 The conductance of the stomatal increases 

starting in the morning till after lunch under the 

influence of high light intensity and temperature and 

relativy humidity low of the air, then decreases towards 

evening due to the gradual decreasing of light intensity, 

temperature and opening degree of the stomata (Table. 

1). 

 

 

                                                                                                                                                         

Fig. 4. The estimate of the attack produced by Venturia pyrina Aderh. at the 

Pyrus communis L. - Untoasa Hardy variety 

Fig. 5. The photosynthesis intensity during the day in the 

leaves of Pyrus communis L. - Untoasa Hardy variety. 

 

 

 

Fig. 6. The transpiration intensity during the day in the 

leaves of Pyrus communis L. - Untoasa Hardy variety. 
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Table 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the leaves of Pyrus communis L. a strong 

association was established between the physiological 

processes and photosynthetic active radiations, leaf 

temperature and stomatal conductance. 

Linear regression shows a positive correlation 

between the photosynthesis intensity and 

photosynthetic active radiations (the coefficient of 

determination R
2
 was 0.94 for the healthy leaves and 

0.92 for the  attacked leaves) and  between the 

transpiration intensity and photosynthetic active 

radiations (the coefficient of determination R
2
 was 0.93 

for the healthy leaves and 0.91 for the  attacked leaves) 

- Fig. 7 and Fig. 8. 
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The linear regressions performed between the 

values of photosynthesis intensity and the leaf 

temperature show a positive correlation, the coefficient 

of determination (R
2
) is 0.88 for the healthy leaves and 

0.91 for attacked leaves and linear regression made 

between the transpiration intensity and leaf temperature 

show a positive correlation between these, the 

coefficient of determination (R
2
) is 0.88 for the healthy 

leaves and 0.86 for attacked leaves - Fig. 9 and Fig. 10.

 

The physiological parameters 

in the leaves of  Pyrus communis L. 

The hours of performed analyses 

8
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The photosynthetic active 

radiation (μmol / m
2
 / s) 

Healthy leaves 
1078 1265 1482 1450 1385 

Attacked leaves 1065 1230 1454 1436 1350 

The leaf 

temperature (
o
C) 

Healthy leaves 21.8 26.7 34.6 33.5 32.3 

Attacked leaves 21.9 26.8 34.9 33.7 32.4 

The stomatal conductance 

of CO2 ( mol / m
2
 / s) 

Healthy leaves 0.06 0.08 0.12 0.11 0.09 

Attacked leaves 0.05 0.06 0.1 0.09 0.08 

Fig. 7. The correlation between the photosynthesis 

intensity and the photosynthetic active radiation at the 

Pyrus communis L. - Untoasa Hardy variety. 

 

Fig. 8. The correlation between the transpiration 

intensity and the photosynthetic active radiation at the  

Pyrus communis L. - Untoasa Hardy variety. 
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Linear regression shows a positive correlation 

between the photosynthesis intensity and the stomatal 

conductance (the coefficient of determination R
2
 was 

0.81 for the healthy leaves and 0.77 for the attacked 

leaves) and  between the transpiration intensity and the 

stomatal conductance (the coefficient of determination 

R
2
 was 0.83 for the healthy leaves and 0.77 for the  

attacked leaves) - Fig. 11 and Fig. 12. 
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The leaves of pear (Untoasa Hardy variety)  

atacked by the pathogen present a decrease of the 

chlorophyll content by 12.59 % as a result of the 

appearance of spots and necrosis on the leaves (Fig. 

13). 

The attacked leaves by Venturia pyrina 

Aderh. present a decrease of the total water content by 

2.04%, and a increase of the dry substance content by 

3.90 %, this fact is manifested by the decrease of the 

cellular turgor and gradual drying of the leaves (Fig. 

14).

   

Fig. 9. The correlation between the photosynthesis 

intensity and the leaf temperature at the   

Pyrus communis L. - Untoasa Hardy variety. 

Fig. 10. The correlation between the transpiration 

intensity and the leaf temperature at the   

Pyrus communis L. - Untoasa Hardy variety. 
 

Fig. 11.  The correlation between the photosynthesis 

intensity and the conductance stomatal at the  

Pyrus communis L. - Untoasa Hardy variety. 
 

Fig. 12.  The correlation between the transpiration 

intensity and the conductance stomatal at  the  

Pyrus communis L. - Untoasa Hardy variety. 
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Conclusions 

 
The photosynthesis and transpiration intensity 

varies according to the frequency, the intensity and the 

degree of attack, but also by the climatic conditions. In 

the leaves of pear (Untoasa Hardy variety) attacked by 

Venturia pyrina Aderh.   one can observe that intensity 

of the photosynthesis and of transpiration presents a 

minimum in the morning, a maximum at lunch and a 

minimum toward the evening, but the recorded values 

are lower in comparison with healthy leaves. 

The increase of the photosynthetic active 

radiations, temperature leaf and conductance stomatal 

is positive correlate with the photosynthesis and the 

transpiration intensity, but shows a specific variations 

in the attacked leaves as a result of several structural 

modifications produced by pathogen.  

In the attacked leaves one can observe a 

decrease of chlorophyll content and the water content, 

which is manifested by the decrease of the cellular 

turgor, the withering and gradual drying of the leaves 

with consequences on the quality and quantity of fruits. 
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Fig. 14. The water content and the dry substance content 

at the Pyrus communis L. - Untoasa Hardy variety. 
 

Fig. 13. The chlorophyll content at the Pyrus 

communis L. - Untoasa Hardy variety. 
 


