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Abstract       Research regarding the  physiological intensity of processes 
under the influence of the pathogen attack produced by Heterosporium iridis 
(Fautrey & Roum.) J.E. Jacques have been made on Iris variegata L.  
cultivated in Botanical Garden “Al. Buia” from Craiova, Dolj.  
It has been noticed that in the attacked leaves the diurnal dynamics of the 
photosynthesis and of transpiration varies depending on the climate 
conditions, in the morning with lower values, a higher values after lunch and 
lower values toward the evening, but the intensity of these processes has 
lower values in the attacked leaves. The linear regressions performed 
between the physilological processes (photosynthesis and transpiration) and 
the photosynthetic active radiation, the temperature leaf and the stomatal 
conductance show a good positive correlation between these, with specific 
variations in the attacked leaves, in comparison with healthy leaves. At the 
attacked leaves one can also observe a decrease of chlorophyll content as 
result of the reduction biosynthesis and deterioration of the chlorophyllian 
pigments. One can also observe a decrease of total water content as a result 
of destruction of the leaves and malfunctioning of stomatic apparatus, which 
determines hidric unbalances, with implications on the growth of plants.   
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The Iris is represented by 300 different 

species which can be grown as perennial plants. This is 

originates from the Northern hemisphere where it 

grows as an artless plant. It is a tumble-weed, perennial 

plant, with a thick and pulpy rootstock, from which 

grows a cylindrical stem, completed with many 

flowers. The leaves are elongated, a little pointed at the 

top and there are around 4 to 6 leaves in a bunch. The 

flowers appear in May or June and may be purple, 

white, yellow, crimson, but they may also be in a 

combination of colours.  

The Iris is a decorative plant often found in 

parks and it is the flowers and the leaves that make it 

so special. 

The photosynthesis intensity rises until 1 p.m. 

at the plants that grow in low light, plants for which 

light and temperature do not show excessive variations. 

After 1 p.m. there is a decrease in the process and it 

stops at night. As far as the plants that grow in bright 

light, plants are concerned the stomates close and there 

is a rise in water shortage in leaves because of the high 

temperature and relative low air humidity during the 

day. This process leads to the diminution in the 

photosynthesis intensity [1].  

Light intensity and temperature are the main 

factors with the influence of photosynthesis intensity. 

In the Iris sp. at a light intensity of 1861 μmol/m
2
/s has 

a intensity of photosynthesis of 2.75 μmol CO2/m
2
/s.  

The transpiration intensity of leaf varies according to 

the characteristics of the species and the environmental 

conditions. Thus, at a temperature of 34.7 
o
C, the  

transpiration intensity is of 1.45 μmol H2O/m
2
/s [2]. 

Iris leaf spot produced by Heterosporium 

iridis (Fautrey & Roum.) J.E. Jacques is a widespread 

disease and it causes serious damage because it leads to 

early dryness of the leaves. The Iris plants exhibit 

different sensibility towards this pathogen, but its 

resistence or receptiveness is very musch influenced by 

climatic and edaphic conditions. The disease is 

favoured by rainfall high ground humidity. 

The developing on the surface of organs or in 

tissues by attacked plants, the pathogen agents the 

reduction of assimilate surface foliar, which entail a 

change in the physiological processes, with the 

consequences for the quantity and quality of 

production by flowers [3]. 

 

Material and Method 

 
The physiological research regarding 

influence of the pathogen attack produced by 

Heterosporium iridis (Fautrey & Roum.) J.E. Jacques 

have been made on Iris variegata L. cultivated in 

Botanical Garden “Al. Buia” from  Craiova, Dolj.  
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Iris variegata (Linnaeus, 1753),  which can be 

found in Central Europe, the Balcans and Southern 

Russia, is a perennial species, prefers a sunny site and 

moderate temperature. 

The intensity of the physiological processes 

(photosynthesis intensity and transpiration intensity), 

photosynthetic active radiations, leaf temperature and 

stomatal conductance was established with the analyzer 

LCi  - (The Ultra Compact Photosynthesis 

Measurement System) 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 drying 

stove -  gravimetric method. The chlorophyll content 

was estimates by Minolta SPAD 502 chlorophyll 

meter. 

The estimation of the attack was made using 

the calculation formulae by Săvescu & Rafailă [4]. 

 
Results  

 
Iris variegata L. presents a tuberous rhizome  

with fleshy roots. The leaves are arranged opposite one 

another. The deep green leaves are sword shaped, 

slightly curved, 1-3 cm wide and around 20-30 cm long 

and conspicuously ribbed. The stem usually bears two 

or three lateral heads of flowers. The flowers have 

yellow inner petals, the outer ones are horizontally 

disposed and are white to pale yellow, with red to 

purple veins. The style branches and beard are 

yellowish  (Fig. 1).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Iris leaf spot produced by Heterosporium 

iridis (Fautrey & Roum.) J.E. Jacques can be 

frequently found and it causes variable year to year 

damage, according to climatic conditions.  

Heterosporium iridis (Fautrey & Roum.) J.E. 

Jacques (1941) presents brown-olivaceous 

conidiophores, with septate, non branched, forming 

terminal cylindrical conidia, rounded ends, brown-

olivaceous, with septate by 2-3 transverse walls and the 

surface of fine echinulate (Fig. 2). 

The disease can be noticed especially on 

leaves through the emergence of larger or smaller oval 

spots, which vary in number towards the tip of the 

leaves. The spots on the leaves have initially a yellow-

greyish hue turning into a grey-brownish one and they 

are marked by a wider, brown-reddish  area (Fig. 3).  

Due to favourable conditions, the spots get 

bigger, they join together thus occupying large areas on 

the leaf and eventually it dries out starting from the 

top. In the palce of the damaged areas there will be a 

dark brown, dusty accumulation of matter, which is 

formed of conidiophores with conidia [5]. 
Although the fungus does not attack the 

rhizomes, premature deterioration of the leaves can 

sufficiently weaken the rhizomes  so as to cause a 

gradual death of the entire plant. 

The physiological research regarding 

influence of  the pathogen attack produced by 

Heterosporium iridis (Fautrey & Roum.) J.E. Jacques 

at Iris germanica L. leaves have been made, according 

to the climatic conditions, on July 30
th

 2010. 

The dynamics of photosynthesis intensity and 

transpiration intensity, during the day, in the Iris 

 

Fig. 1. The plants of Iris 

variegata L. - Original. 
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germanica leaves presents a minimum in the morning, 

a maximum after lunch and a minimum toward the 

evening with specific variations in the attacked leaves, 

in comparison with healthy leaves. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

The estimation of the attack (frequency, intensity and degree of attack) produced by the Heterosporium iridis 

(Fautrey & Roum.) J.E. Jacques at Iris germanica L. is presented in Fig. 4. 
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The photosynthesis intensity, during the day, 

in the attacked leaves is similar to that in healthy leaves 

but the recorded values are lower as a result of the 

reduction of the assimilation surface by the appearance 

of yellow-grey or grey-brown spots, deterioration to 

chlorophyllian pigments  and premature drying of the 

leaves (Fig. 5.). 

Fig. 4. The estimate of the attack produced by Heterosporium iridis at Iris germanica. 

Fig. 2. Heterosporium iridis - conidiophores 

with conidia (oc. 10 x ob. 20) - Original. 

 

  

Fig. 3. The leaves of Iris variegata  attacked 

by Heterosporium iridis - Original. 
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The dynamics of transpiration intensity in the 

attacked leaves presents lower values, in comparison 

with healthy leaves, as a result of malfunctioning of the 

stomatic apparatus, of the withering and drying leaves 

(Fig. 6). 

The photosynthesis intensity and transpiration 

intensity depend on the photosynthetic active radiation, 

the temperature leaf and the stomatal conductance but, 

presents specific variations in the attacked leaves, in 

comparison with healthy leaves. 
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There is a growth in photosynthetic active 

radiation at the attacked leaves in the morning (9 a.m.) 

when there are values of 1130 µmol/m
2
/s for the 

healthy leaves and of 1124 µmol/m
2
/s  for the attacked 

leaves, they grow until after noon (1 p.m.) when the 

values are of 1525 µmol/m
2
/s for the healthy leaves 

and of 1460 µmol/m
2
/s for the attacked leaves, while 

towards the evening (5 p.m.) the values decrease 

gradually to 1318 µmol/m
2
/s for the healthy leaves and 

to 1280 µmol/m
2
/s for the attacked leaves.  

The linear regressions performed between the 

values of photosynthesis intensity and the 

photosynthetic active radiation show a good positive 

correlation, the coefficient of determination (R
2
) being 

of 0.96 for the healthy leaves and 0.93 for the attacked 

leaves and linear regressions performed between the 

values of transpiration intensity and the photosynthetic 

active radiation show a positive correlation, the 

coefficient of determination (R
2
) being of  0.91 for the 

healthy leaves and 0.88 for the  attacked leaves (Fig. 7 

and Fig. 8). 
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Fig. 7.  The correlation between the photosynthesis 

intensity and the photosynthetic active radiation in 

the Iris germanica leaves.   

Fig. 5. The diurnal dynamics of photosynthesis 

intensity in the Iris germanica leaves.   

Fig. 6. The diurnal dynamics of transpiration 

intensity in the Iris germanica leaves.   

 

Fig. 8.  The correlation between the transpiration 

intensity and the photosynthetic active radiation in 

the Iris germanica leaves.   
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At the leaves one can observe an increase of 

the leaf temperature morning (9 a.m.) when the values 

are of 29.7 
o
C in the healthy leaves and 30.3 

o
C in the 

attacked leaves, the increase of the temperature up until 

after lunch (1p.m.) when the values are of 36.1 
o
C in 

the healthy leaves and 36.5 
o
C in the attacked leaves 

and towards the evening (5 p.m.) the gradual decrease 

of the temperature, recording values of 34.8 
o
C in the 

healthy leaves and 35.2 
o
C in the attacked leaves. 

The linear regressions performed between the 

values of photosynthesis intensity and the leaf 

temperature show a good positive correlation, the 

coefficient of determination (R
2
) being of 0.86 for the 

healthy leaves and 0.93 for the  attacked leaves and 

linear regressions performed between the values of 

transpiration intensity and the leaf temperature show a 

positive correlation, the coefficient of determination 

(R
2
) being of  0.98 for the healthy leaves and 0.96 for 

the  attacked leaves (Fig. 9 and Fig. 10). 
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In analysis plants it is observed a increase of 

the stomatal conductance of CO2 starting in the 

morning (9 a.m.)  when the record values are 0.08 mol 

/ m
2
 / s in the healthy leaves and 0.07 mol / m

2
 / s in the 

attacked leaves, the increase of the stomatal 

conductance up until after lunch (1 p.m.) when the 

record values are 0.15 mol / m
2
 / s in the healthy leaves 

and 0.12 mol / m
2
 / s in the attacked leaves and towards 

the evening (5 p.m.) the gradual decrease of the 

stomatal conductance when the record values are 0.11 

mol / m
2
 / s in the healthy leaves and 0.09 mol / m

2
 / s 

in the attacked leaves. 

The linear regressions performed between the 

values of photosynthesis intensity and the stomatal 

conductance of CO2 show a positive correlation, the 

coefficient of determination (R
2
) being of 0.93 for the 

healthy leaves and 0.85 for the attacked leaves and 

linear regressions performed between the values of 

transpiration intensity and the stomatal conductance of 

CO2 show a positive correlation, the coefficient of 

determination (R
2
) being of  0.84 for the healthy leaves 

and 0.89 for the  attacked leaves (Fig. 11 and Fig. 12).

 

 

Fig. 10.  The correlation between the 

transpiration intensity and the leaf 

temperature in the Iris germanica leaves.   

 

Fig. 9 .  The correlation between the 

photosynthesis intensity and the leaf 

temperature in the Iris germanica leaves.   
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In the attacked leaves of Iris variegata can be 

seen a decrease of the water content and an increase of 

the dry substance content, which is manifested by the 

drying of the leaves (Fig. 13).    

The attacked leaves present a decrease of the 

chlorophyll content, manifested by the yellowing and 

drying of the leaves as a result of the deterioration to 

chlorophyllian pigments, this correlates to decrease the 

intensity of photosynthesis (Fig. 14).  
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Conclusions 

 
In the Iris germanica L. of the leaves, it has 

been noticed that photosynthesis intensity and 

transpiration intensity, during the day, presents a 

minimum in the morning, a maximum after lunch and a 

minimum toward the evening, but presents lower 

values in the attacked leaves by Heterosporium iridis 

(Fautrey & Roum.) J.E. Jacques, in comparison with 

the healthy leaves.  

The linear regressions performed between the 

physilological processes (photosynthesis and 

transpiration intensity) and the photosynthetic active 

radiation, the temperature leaf and the stomatal 

conductance show a good positive correlation between 

them, with specific variations in the attacked leaves. 

There was recorded a lower water content and 

a higher dry substance content in the leaves attacked by 

pathogen, manifested by the withering and drying 

leaves, and this fact leads to hydric and metabolic 

imbalance.  

Fig. 13. The water content and the dry substance 

content in the Iris germanica leaves.   

 

Fig. 14. The chlorophyll content in the  

Iris germanica leaves.   

 

Fig. 11.  The correlation between the photosynthesis 

intensity and the stomatal conductance of CO2 in the 

Iris germanica leaves.   

Fig. 12.  The correlation between the transpiration 

intensity and the stomatal conductance of CO2 in the  

Iris germanica leaves.   
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In the attacked leaves was recorded a lower 

chlorophyllian pigments, this correlates to decrease the 

intensity of photosynthesis, under the damaging action 

of the Heterosporium iridis (Fautrey & Roum.) J.E. 

Jacques. 
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