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Abstract       Research regarding the effects of treatments with fungicide on 
the physiological processes were performed on grapevine (Vitis vinifera L.) - 
Italian Riesling variety cultivated in the climatic conditions in Oltenia region 
(Banu Mărăcine, Dolj). 

The physiological analyses were performed in a first phase (July  10
th
 

2010) on the attacked plants by Plasmopara viticola (Berk. & Curt.) Berl. & De 
Toni and in a second phase, after a month (August 12

th
 2010) - which was a 

period with two sessions of treatment with fungicide Dithane M 45 - 0,2 %. In 
leaves of Vitis vinifera L. analysis, a been noticed that the diurnal dynamics of 
photosynthesis and transpiration to vary according to climatic conditions, 
presenting lower values in the morning, higher values in the afternoon and 
lower values at night, but the recorded values are higher for the already 
analysed leaves after performing fungicide treatments, in comparison with the 
attacked leaves by pathogens. 
In the leaves analysed after performing treatments with fungicide has 
registered a higher water content and clorophyllian pigments, between the 
clorophyllian pigments content and the photosynthesis intensity is a positive 
correlation.   

Key words 
 
attacked leaves, fungicide, 
physiological processes, 
pathogen, Vitis vinifera L. 
 

 
Vitis vinifera L. is a species originating from 

the Mediterranean region, central Europe and 

southwestern Asia.  It is a plant with the alternate 

leaves, palmately lobed. The flowers are small, the 

fruit look like berries and can be green, red, or purple. 

The high point in the photosynthesis for the 

grapevine is achieved at its base leaves in the period 

preceding the ripening phase and during this phase, 

around 1 o’clock p.m. During the ripeness phase, the 

photosynthesis intensity came before 1 o’clock p.m. 

and the  greatest  photosynthesis intensity was 

established at the apical leaves [5]. 

The external leaves which directly absorb 

sunlight have a higher photosynthesis intensity, while 

the inner leaves which absorb up to 85% active 

photosynthesis radiations, have a lower intensity of this 

process [6]. 

The photosynthesis intensity depends on the 

degree in leaves light exposure [2]. 

It has been ascertained that 70 % of the 

photosynthesis activity of palisate grapevines is 

accomplished by the leaves with direct light exposure, 

although they represent only 1/5 of the total leaves [4]. 

The photosynthesis intensity process varies 

between 13.8 μmol CO2 / m
2
 / s in August and 7.5 

μmol CO2 / m
2
 / s in September [9]. 

The transpiration intensity, within adequate 

ground humidity conditions, has a dynamic 

characteristic with a high point in the afternoon and 

two low points in the morning and evening  [1]. 

The young leaves have the highest intensity of 

the transpiration process and as they get older, the 

transpiration intensity decreases, the lower values 

being recorded at senescent leaves [2]. 

The Plasmopara viticola originates from 

North America and was accidentally introduced into 

Europe at the end of the 19
th

 century, where it caused 

widespread damage to the grape industry. Since that 

time, the damage caused by this plant pathogen has 

generally been controlled with multiple fungicide 

applications. Modern fungicides applied as prescribed 

by weather-based warning systems can effectively 

prevent any damage that might be caused [3]. 

 

Material and Method 

 
The research regarding the physiological 

changes produced by the Plasmopara viticola (Berk. & 

Curt.) Berl. & De Toni were performed in the variety 

Italian Riesling vine cultivated in the  climatic 

conditions in Oltenia region (Banu Mărăcine, Dolj). 

The Italian Riesling vine variety is probably 

originating from Middle Europe. It has an unknown 

origin-some ampelography scientists claim it comes 
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from Germany, others say it comes from Austria or 

Italy, as the name itself shows.  

It has middle to long vegetation, middle 

growth strength, the twig wood grows strong and it 

distinguishes the buds at its base string. The leaves are 

elongate with three or five lobes and they have crenate 

edges. The grapes are cylindrical in shape, with dense, 

greenish,  spherical fruit and they sometimes get a 

lighter shade when exposed to sunlight. The seeds are 

medium sized, cylindrical and a little bent at the top. It 

responds well to frost, bad to drought and it has a 

medium resistance to mildew and blight. 

It is grown in many vineyards in Romania as a 

high-quality wine variety. It has a soft sparkling taste 

and it is produced in a large spectrum, ranging from 

dry to semi-dry, even sweet, but its dominant feature is 

the dry type.  

The physiological processes (photosynthesis, 

transpiration) was established with the ultra compact 

photosynthesis measurement system LCi, system 

which enables automatic recording and other 

parameters (photosynthetic active radiations, stomatal 

conductance etc.). The results obtained were 

graphically represented and statistically interpreted. 

The water contents and that of dry substance 

were determined by the gravimetric method.  

The chlorophyll content was estimates by 

Minolta SPAD 502 chlorophyll meter. 

For the estimate of the attack was made using 

the calculation formulae by Săvescu & Rafailă [8].   

The treatments with the fungicide Dithane M 

45-0,2%  was applied on the leaves in two phases for a 

month, starting from July 10
th

 2010, during vegetation 

period, after the emergence of attack symptoms. 

Dithane M 45 is a contact fungicide with a 

wide action spectrum. It has a good persisting effect 

remaining on the treated area from 7 to 10 days, 

depending on local conditions.  

 

Results 

 
The grapevine mildew is produces by 

Plasmopara viticola (Berk. & Curt.) Berl. & De Toni 

and it is considered to be one of the most widespread 

grapevine diseases.  

Plasmopara viticola a propagation by 

sporangia formed on sporangiophores, monopodial 

ramification or by oogamia. In autumn, within the 

tissue of the mosaic spotted leaves, the fungus 

distinguishes antheridia and oogonia, and after 

copulation it forms oospores, and thus it gets through 

the winter within the fallen leaves.  

In spring, when the temperature reaches 10°C 

and the ground is saturated with water, the oospora 

germination and formed numerous zoospores. The 

zoospores reach the inner side of the leaf from the base 

of the grapevine, where they germinate and formed 

infectious filaments which go through by stomata and 

they will give birth to myceliums which will develop 

within the intercellular spaces. Sporangiophores with 

sporangia are formed on the intercellular mycelium 

resulted from the primary infections - Fig. 1. 

The attack is shown on all the organs of the 

plant that are above the ground. The most serious form 

of attack is manifested during rainy years, during 

blooming time, when the young clusters dry up and 

fall. The disease can be observed on the fruit as well in 

different stages of development - Fig. 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Plasmopara viticola - sporangiospores and 

sporangia (oc. 10 x ob. 40) - Original. 

  

Fig. 2. Fruits of Vitis vinifera L. - Italian Riesling 

variety attacked by Plasmopara viticola - Original. 
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The attack on the leaves is manifested on its 

external side, in spring, through the emergence of 

yellowish spots. If the relative air  humidity is high, a 

white-grey fuzzy will (sporangiophores with 

sporangia) appear on the inner epidermis of the leaves 

right under the yellowish spots. Gradually the foliate 

spots get bigger, join together and turn into a reddish 

colour, having a burnt appearance, due to the necrosis 

of the tissue - Fig. 3.  

In autumn, the mellow leaves present 

themselves with small, brown, unevenly spots, which 

contrasted with the green tissues confer the leaf a 

mosaic aspect. Within the mosaic spots tissues, the 

fungus differentiates between antheridia and oogonia 

which will form oospores after copulation, in this form 

the fungus overwinters and ressumes its evolutional 

cycle [7]. 

After applying the two sessions of treatment 

with Dithane M 45 - 0,2 % fungicide to the leaves with 

specific symptoms (yellowish spots), the attack 

produces by the pathogen was ceased, followed by the 

regeneration of the foliate apparatus - Fig. 4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
The physiological analyses were performed on 

leaves plants attacked by Plasmopara viticola (Berk. & 

Curt.) Berl. & De Toni (July 10
th

 2010) and at one 

month after attack (August 12
th

 2010), time in which 

were made two treatments with foliar fungicides 

Dithane M 45 - 0,2 %.  

The estimation of the attack (frequency, 

intensity and degree of attack) caused by the 

Plasmopara viticola at the grapevine - Italian Riesling  

variety on  July 10
th

 2010 is presented in Fig. 5.
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Fig. 3. Vitis vinifera L. - Italian Riesling variety 

attacked by Plasmopara viticola (Original). 
 

 

Fig. 4. Vitis vinifera L. - Italian Riesling variety at one 

month after treatments with fungicide - Original. 

Fig. 5. The estimate of the attack produced by Plasmopara viticola (Berk. & Curt.) 

Berl. & De Toni in Vitis vinifera L. - Italian Riesling variety. 
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The photosynthesis increases from early 

morning due to the increase of light intensity, 

temperature and the stomata opening level, it maintains 

itself constant until noon, then gradually decreases due 

to the decrease of light intensity, the gradual decrease 

of temperature, as well as the reduction of the opening 

degree of stomata. The dynamics of photosynthesis in 

the attacked leaves is similar to that in leaves analyzed 

at one month after attack, but the recorded values are 

lower in comparison with these as a result of the 

reduction of the assimilation surface (Fig. 6). 

The transpiration increases from dawn when 

the opening of stomata takes place, presents a 

maximum value during the afternoon when the 

temperature is higher and the air relative humidity is 

lower, and towards evening the reduction of the 

transpiration process takes place.  The diurnal 

dynamics of transpiration in the attacked leaves is 

similar to that in leaves plant analyzed at one month 

after attack, but the recorded values are lower in 

comparison with these as a result of the malfunctioning 

of the stomatic apparatus  and  the water imbalances 

occurring  (Fig. 7). 
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In the grapevine leaves can notice an intensification of 

the photosynthetic active radiations present on the 

surface of the leaves starting with the early hours of the 

morning (9 a.m.) when one can record values of 1232 

μmol / m
2
 / s in the attacked leaves by pathogen and of 

1270 μmol / m
2
 / s in the leaves plant at one month 

after treatments with fungicide, their growth up until 

after lunch (1 p.m.)  when one record values of 1540 

μmol / m
2
 / s in in the attacked leaves and 1656  μmol / 

m
2
 / s after treatments and towards evening (5 p.m.) 

one can notice a gradual decrease recording values of 

1425 μmol / m
2
 / s in the attacked leaves and of 1485 

μmol / m
2
 / s after treatments with fungicide.  

Linear regression made between the rate of 

photosynthesis and photosynthetic active radiations 

show a good positive correlation, the coefficient of 

determination (R
2
) was 0.98 for the leaves plants at one 

month after treatments with fungicide and 0.95 for the 

attacked leaves, and linear regression made between 

the rate of transpiration and photosynthetic active 

radiations show a good positive correlation - R
2
 was 

0.98 for the leaves plants at one month after treatments  

and 0.93 for the attacked leaves by the pathogen (Fig. 8 

and Fig. 9). 
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Fig. 7. The diurnal dynamics of  transpiration rate 

at the grapevine - Italian Riesling variety. 

 

 

Fig. 8.  The correlation between the intensity of 

photosynthesis and the photosynthetic active 

radiation at the grapevine - Italian Riesling variety. 

 

Fig. 9. The correlation between the intensity of 

transpiration and the photosynthetic active radiation at 

the grapevine - Italian Riesling variety. 

Fig. 6. The diurnal dynamics of  photosynthesis 

rate  at the grapevine - Italian Riesling variety. 
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In the grapevine leaves one can notice an 

increase of the leaf temperature starting with the early 

hours of the morning (9 a.m) when one can record 

values of 26.3 
o
C in the attacked leaves and of 28.7 

o
C 

in the leaves plant at one month after treatments with 

fungicide, their growth up until after lunch (1 p.m.) 

when one record values of 32.6 
o
C in the attacked 

leaves and 34.6 
o
C in the leaves plant after treatments 

and towards evening (5 p.m.) one can notice a gradual 

decrease, recording values of 30.7 
o
C in the attacked 

leaves and of 31.3 
o
C in the leaves plant after 

treatments. 

Linear regression made between the rate of 

photosynthesis and leaf temperature show a good 

positive correlation, the coefficient of determination 

(R
2
) was 0.94 for the leaves after treatment with 

fungicides and 0.92 for the attacked leaves, and linear 

regression made between the rate of transpiration and 

leaf temperature show a good positive correlation - R
2
 

was 0.94 for the leaves after treatments and 0.91 for the 

attacked leaves (Fig. 10 and Fig. 11). 
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At the leaves of the peach plants one can 

notice an intensification one of the stomatal 

conductance of CO2 starting with the early hours of the 

morning (9 a.m.) when one can record values of 0.08 

mol / m
2
 / s in the attacked leaves and 0.1 mol / m

2
 / s 

in the leaves plant at one month after treatment with 

fungicides, their growth up until after lunch (1 p.m.)  

when one record values of 0.18 mol / m
2
 / s in the 

attacked leaves and 0.23  mol / m
2
 / s in the leaves 

plant at one month after treatments and towards 

evening (5 p.m.) one can notice a gradual decrease, 

recording values of 0.12 mol / m
2
 / s in the attacked 

leaves and  0.16 mol / m
2
 / s in the leaves plant at one 

month after treatments. 

Linear regression made between the rate of 

photosynthesis and stomatal conductance of CO2 show 

a positive correlation, the coefficient of determination 

(R
2
) was 0.89 for the leaves plants after treatments with 

fungicide and 0.85 for the attacked leaves, and linear 

regression made between the rate of transpiration and 

stomatal conductance show a positive correlation - R
2
 

was 0.88 for the leaves after treatments and 0.92 for the 

attacked leaves (Fig. 12 and Fig. 13). 
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Fig. 10.  The correlation between the intensity of 

photosynthesis and the leaf temperature at the 

grapevine - Italian Riesling variety. 

 

 

Fig. 11.  The correlation between the intensity of 

transpiration and the leaf temperature at the 

grapevine - Italian Riesling variety. 

 

 

Fig. 12.  The correlation between the intensity of 

photosynthesis and the stomatal conductance of CO2 

at the grapevine - Italian Riesling variety. 

 

 

Fig. 13.  The correlation between the intensity of 

transpiration and the stomatal conductance of CO2 at 

the grapevine - Italian Riesling variety. 
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The grapevine leaves attacked by Plasmopara 

viticola (Berk. & Curt.) Berl. & De Toni present an 

lower water content and an higher dry substance 

content, compared with the leaves plant analized after 

treatments with fungicide (Fig. 14). 

In the leaves attacked by pathogen it registers 

an lower chlorophyll content as a result of the 

reduction of its biosynthesis chlorophyll and the 

deterioration of the chlorophyllian pigments, compared 

with the leaves analyzed after treatments with 

fungicide (Fig. 15). 
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Conclusions 

 
In the Vitis vinifera L. was observed that 

diurnal dynamics of the photosynthesis and 

transpiration presents a minimum in the morning, a 

maximum after lunch and a minimum toward the 

evening, but the photosynthetis intensity presents 

values are lower, in the leaves attacked by Plasmopara 

viticola (Berk. & Curt.) Berl. & De Toni, compared 

with the leaves analized after treatments with 

fungicide.    

At the grapevine - Italian Riesling variety, 

according to the climatic conditions, was established a 

good positive correlations between the physiological 

process (photosynthesis and transpiration) and 

photosynthetic active, leaf temperature and stomatal 

conductance. 

In the leaves attacked by pathogen, was 

recorded a lower water content and an higher dry 

substance content, compared with leaves analized after 

made treatments with fungicide.  

The chlorophyll content was higher in plant 

leaves analyzed after made treatments with fungicide, 

compared with the attacked leaves by pathogen, being 

a positive correlation between the pigment chlorophyll 

content and the photosynthetis intensity.  
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Fig. 14. The water content and the dry substance 

content at the grapevine - Italian Riesling variety. 

 

Fig. 15. The chlorophyll content at the 

grapevine - Italian Riesling variety. 

 


