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Abstract
The effect of oak powdery mildew (Erysiphe alphitoides (Griffon & Maubl.) U. Braun & S. Takam.) on the most
important plant physiological processes, photosynthesis, transpiration, and stomatal conductance, was studied on
pedunculate oak saplings, depending on leaf age and fungal infestation intensity. The intensity of net photosynthesis
declined progressively with mycelial development on the leaf surface, regardless of leaf age. The reaction to the presence
of pathogenic fungi was more intensive on the young leaves. Net photosynthesis was practically interrupted (0.02 mmol
m - 2 s - 1) under the highest degree of young leaf infection (>75%). Powdery mildew exerted a moderate effect on
transpiration rate, and a decreasing trend was observed with an increase in leaf infection. The effect of powdery mildew
on the leaf stomatal conductance was not significant, and the values were, on average, higher in older leaves. The
concentration of photosynthetic pigments decreased linearly with an increase in leaf infection regardless of the age. At
the same time, the leaf dry matter content increased with higher leaf infection and, on average, it was higher in older
leaves. The results of the study point to the adverse effect of powdery mildew on net photosynthesis and other
physiological processes in pedunculate oak leaves, allowing them to be used as an important indicator of plant vitality
and vulnerability.
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Introduction
Oak powdery mildew (Erysiphe alphitoides (Griffon & Maubl.) U. Braun & S. Takam.) has been a chronic disease throughout the oak forest range in Europe
for more than a century. This obligate plant pathogenic
fungus is most harmful to juvenile plants in the early
ontogenetic development stages (Pap 2012, Pap et al.
2012). Young leaves and shoots are especially vulnerable, so under a high infection level, the fungus causes
deformations and retards the development. In older
stands, only in the cases of defoliation, the fungus
becomes an important causal factor which diminishes
the vitality of oak forests (Thomas et al. 2002, Marçais
and Breda 2006). In his study on physiological processes in trees damaged by defoliators and powdery
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mildew, Ierusalimov (1979) found that during leaf regeneration, respiration was intensified and the consumption of stored nutrient supplies was increased.
Respiration returns to normal two years after defoliation and leaf regeneration. In addition to leaf damage,
powdery mildew can lower the increment and lead to
all accompanying adverse consequences. The experience of forestry experts and the research undertaken
on pedunculate oak regeneration areas emphasise that
oak seedlings and saplings are at the highest risk of
powdery mildew (Novak-Agbaba and Lioviã 1998, Glavað 1999, Bobinac 1999, 2000, Lioviã and Þupaniã 2006,
Lioviã 2011, Pap 2012, Pap et al. 2012). The impact of
powdery mildew on the development and survival of
oak seedlings and saplings in the process of forest
regeneration and the justification of investments in
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pedunculate oak protection have been dealt with in
only a small number of studies (Soutrenon 1998, 2003,
Lioviã 2011, Pap 2012, Pap et al. 2012). The above
authors tried to calculate, as accurately as possible,
the values of the effect of powdery mildew on height
and diameter increment and plant survival in different
production and ecological units of pedunculate oak
stands. Their results suggested that the best results
in seedling protection can be obtained by minimal
application of fungicides during the early development
the seedlings whereas application in later development
stages is biologically and economically questionable.
Plant increment (diameter and height), as an indicator adverse effects of powdery mildew, is often insufficiently reliable, because it depends on numerous external and internal factors (presence or absence of nutrients and water in the soil, availability of space and light,
effect of weeds, etc.). The above factors can have both
negative and positive effects on the host plant, and in
this way mask the actual effect of powdery mildew. Therefore, it is very important to study and correlate the fungus and its effect on major physiological processes (photosynthesis, transpiration, stomatal conductance). The
level of the harmful effects of the pathogen can be evaluated and explained based on the degree of disturbance
of physiological processes. These parameters are important indicators of the plant physiological condition on
the one hand, and the effect of the pathogen on the other
hand. Even the slightest change in any of the analysed
parameters can lower, and in extreme cases discontinue,
the plant life processes.
The effects of pathogens on plant physiological
processes have been studied by numerous authors to
date (Ploetz and Schaffer 1989, Bowden and Rouse
1991, Niederleitner and Knoppik 1997, Lopes and Berger 2001, Bassanezi et al. 2002, Moriondo et al. 2005,
Aldea et al. 2006, Desprez-Loustau et al. 2006). Depending on the investigated plant species and pathogen,
it is reported that plant infection leads to a decrease
in the yield and biomass of individual organs, reduced
chlorophyll fluorescence, concentration of photosynthetic pigments, and the reduction in overall physiological activity of infested plants. The changes in
physiological processes of plants infected with powdery mildew have been studied by a relatively small
number of authors (Hewitt and Ayres 1975, 1976,
Brüggemann and Schnitzler 2001, Hajji et al. 2009, Lioviã 2011, Marçais and Desprez-Loustau 2012). All of
them emphasise that the assimilation intensity decreases with the advanced leaf infection, but their opinions
differ regarding other physiological parameters (respiration, transpiration, stomatal conductance), which
is primarily the consequence of different methodological procedures and applied equipments. In the above
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studies, the effect of leaf age on the changes in some
physiological parameters has not been investigated in
detail, however in our studies this factor is of decisive significance. Regardless of different results obtained by these studies, the main advantage of this
kind of research lies in the fact that it could provide
an insight into the mechanisms involved in the pathogenesis at the level of different organs. The results
of investigations on the impact of pathogens on leaf
gas exchange could be used in further studies, as a
nondestructive means in determination of incidence
and/or severity of infection by E. alphitoides.
This study deals with the effect of oak powdery
mildew on basic plant functions: net photosynthesis,
transpiration, stomatal conductance, content of chloroplast pigments. The variability of the studied parameters was measured on pedunculate oak saplings depending on leaf age and infestation intensity. Because
the leaf physiological parameters are dependent on the
level of infection, the results obtained on infected
leaves were compared with the results of measurements on healthy leaves in order to quantify the impact of disease on investigated parameters. Also, because oak plants were sampled randomly in the field,
the significance of E. alphitoides was analysed independently of other biotic and abiotic factors.

Material and Methods
Net photosynthesis, transpiration, stomatal conductance
Net photosynthesis, transpiration and stomatal
conductance were measured using portable equipment
ADC Bioscientific Ltd. LCpro+ with the system for gas
exchange monitoring in plants. The physiological parameters were measured on pedunculate oak saplings
in the first half of July 2009 (Forest Administration
Moroviã, loc. Blata, Compartment 6). Pedunculate oak
saplings developed under the protection of crop trees
(after regeneration felling, 5055 pedunculate oak and
narrow-leaved ash trees were left per hectare on the
regeneration area). The analysed leaves belonged to
two age classes: young, half expanded leaves 710
days old, and fully expanded leaves aged 20 days or
more. The selected leaves were under different degrees
of fungal infection, and based on their coverage with
epiphytic mycelia, they were classified into 6 groups:
(1) uninfected leaves (0%), (2) mildly infected leaves
(< 10%), (3) moderately infected leaves (10-30%), (4)
moderately severely infected leaves (30-50%), (5) severely infected leaves (50-75%) and (6) very severely
infected leaves (> 75%) (Pap 2012, Pap et al. 2012).
The leaves, which were not separated from the
plants, were measured in sunny and clear weather
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between 07:00  09:00 a.m. Each measurement included 25 leaves from the selected plants in three replicates (25 leaves × 3 replicates × leaf age × infestation
intensity). Each leaf was carefully placed in the chamber of internal dimensions 6 cm² (2 × 3 cm). Measurements were made under constant light conditions (PAR
1,000 µmol m-2 s -1) and CO 2 concentration (350 µmol
mol -1 ), and the temperature (25°C) and relative air
humidity (80%) were measured during the experiments.
The intensity of photosynthesis, transpiration, and
stomatal conductance was calculated based on gas
exchange and other determined parameters.
Concentration of photosynthetic pigments
The concentration of photosynthetic pigments
was measured on the leaves taken from oak seedlings
in late June 2009 in the area of Forest Administration
Klenak, loc. Grabovaèko-Vitojevaèko Ostrvo, Compartment 86. The plants including the roots were pulled
out of the ground and brought to the laboratory of
the Department of Biology and Ecology  Novi Sad.
The leaf ages and the degrees of infection were the
same as in the previous experiment. The contents of
chlorophyll a (Chl a), chlorophyll b (Chl b), and carotenoids (Car) were determined according to Wettstein
method (1957) in acetone solution. Leaf samples were
finely cut and then homogenised with a pestle, with
the addition of 5-10 ml acetone. Pigment concentration was determined in acetone extract using BECKMAN spectrophotometer: the absorbances were measured at the appropriate wavelengths (chlorophyll a 
662 nm, chlorophyll b  644 nm, carotenoids  440 nm)
and expressed in mg g-1 of dry matter.
Content of dry matter
Plant material was dried at 80°C to constant mass,
and the dry matter percentage (Dm) was calculated
using the formula:
% moisture = (m - n) × 100/m,
where: m (g) is the mass before drying, and n (g)
is the mass after drying.
% dry matter = 100-% moisture
The data in all experiments were processed using
the analysis of variance and the differences in significance between variants were evaluated using Duncans test at p = 0.05 significance level (StatSoft Inc.
STATISTICA). The estimation of statistical importance
of different sources (leaf age, infestation intensity and interaction leaf age × infestation intensity)
was conducted by Two-way ANOVA procedure. Data
regarding content of dry matter was subjected to the
arcsine transformation for statistical analysis, but
actual percentages are given in the tables and figures.
Linear regression analysis was applied in order to
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examine the relationship between infestation intensity and investigated physiological parameters. Probability value of 0.05 was used as the benchmark of significance.

Results
Based on two-way ANOVA, it is observed that
impact of oak mildew changed with leaf age and infestation intensity (Table 1). Also, interaction leaf age
× infestation intensity was statistically significant for
all investigated leaf parameters. The rate of net photosynthesis declined progressively with mycelium
development on the leaf surface, regardless of leaf age.
A noticeable decrease in net photosynthesis was especially substantial in the leaves infected above 30%.
However, new leaves were more susceptible and more
threatened by fungal presence and nourishment than
older leaves (Figure 1). Net photosynthesis was decreased approximately 85% on the young leaves infected between 5075% and was practically interrupted on the leaves infected above 75% (Table 2). A decrease in net photosynthesis also occurred in older
leaves, but to a lower degree. On the leaves infected
above 75%, net photosynthesis decreased for about
70%. Nevertheless, it is evident that net photosynthesis was considerably higher in older leaves under the
same intensities of leaf infection (Table 2; Figure 1).
The effect of powdery mildew on transpiration rate was
moderate. A trend of mild decrease in transpiration
occurred in parallel with an increase in mycelium area.
In young leaves, significant decrease in transpiration
rate was observed only in most severely infected leaves
(> 75%) (Table 2). Similarly, there were no major
changes in transpiration rate of older leaves, although
the differences between some categories of leaf infection were significant. The effect of powdery mildew
on stomatal conductance had similar pattern as in the
case of transpiration rate. On average, stomatal conductance was lower in young leaves, even though the
differences were not significant, except in the case
when this parameter was compared for the leaves with
the highest rate of infection (Table 2). In older leaves,
the differences were significant, with the clear decreasing trend of the observed values (Figure 1). The concentration of chlorophyll a, chlorophyll b, total chlorophyll (a + b) and carotenoids decreased linearly with
an increase in the degree of infestation intensity, in
the leaves of both ages (Figure 1). Concentration of
photosynthetic pigments decreased approximately by
70% in the young leaves infected above 75%, compared to the 56% recorded on older leaves. An in-depth
analysis of data showed that the concentration of
photosynthetic pigments was higher in older leaves
ISSN 2025-9230
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(Table 2). Opposite to investigated physiological parameters, the content of dry matter increased with an
increase in leaf infection, regardless of the leaf age
(Tables 2; Figure 1). However, this increase was significant only in the case of leaves aged 710 days
(r2 = 0.85; p < 0.01).

Table 1. Two-way ANOVA for observed leaf parameters depending on
leaf age and E. alphitoides
infestation intensity

Discussion
The results of our study showed that increase in
leaf infection caused by Erysiphe alphitoides (Griffon & Maubl.) U. Braun & S. Takam. led to disturbances
in leaf gas exchange, concentration in photosynthet-

F values
Source of variation
Leaf age
Infestation
intensity
Leaf age x Inf.
intensity

df

A

1

E

gs

Chl a

Chl b

Chl a+b

Car

Dm

1

6066.4 ***

4.0 *

56.5 ***

5

813.2 ***

18.9 ***

11.6 ***

255.5 ***
84.5 ***

16.8 ***
17.8 ***

186.9 ***
73.8 ***

47.9 ***
41.4 ***

2459.4 ***
302.0 ***

5

106.3 ***

6.1 ***

16.1 ***

11.3 ***

8.4 ***

12.8 ***

4.4 **

167.3 ***

Level of signifficance: * P < 0.05; ** P < 0.01; *** P < 0.001
1
- The parameter acronyms are defined in Material and Methods

Table 2. Median (m e) and standard deviation (SD) of observed leaf parameters depending on leaf age and E. alphitoides
infestation intensity
Infestation intensity
(%)
Leaves aged 7 – 10 days
0
<10
10 – 30
30 – 50
50 – 75
>75
Leaves aged > 20 days
0
<10
10 – 30
30 – 50
50 – 75
>75
1

A1
(•
mol m-2 s-1)
(µmol

E
-2 (mmol m s )

SD

me

2.63
2.45a
b
2.19
c
1.10
0.37d
d
0.02

a

0.28
0.18
0.18
0.15
0.08
0.02

8.18a
b
7.67
c
5.97
4.03d
e
3.42
f
2.49

0.36
0.55
0.36
0.21
0.17
0.18

me

gs
-2 -1
(mol m s )

SD

me

4.10
4.00 a
a
4.21
a
4.23
4.15 a
b
3.68

0.16
0.24
0.24
0.28
0.19
0.15

4.25 a
ab
4. 14
ab
4.33
3.75 cd
bc
3.93
d
3.69

0.26
0.19
0.24
0.24
0.17
0.13

a

Chl a
-1
(mg g )

SD

me

0.18
0.18ab
ab
0.19
a
0.21
0.18ab
b
0.16

ab

0.03
0.02
0.03
0.03
0.02
0.01

0.25a
ab
0.23
ab
0.23
0.18c
c
0.19
bc
0.20

0.01
0.02
0.01
0.03
0.01
0.01

Chl b
-1
(mg g )

SD

me

2.53
1.81bc
c
1.49
ab
2.17
0.81d
d
0.65

0.13
0.32
0.51
0.31
0.24
0.10

3.81a
b
3.20
c
1.90
2.25bc
c
1.97
c
2.15

0.47
0.28
0.26
0.39
0.25
0.32

•

Chl a+b
-1
(mg g )

SD

me

0.88
0.52bc
ab
0.55
ab
0.75
0.56ab
c
0.20

0.14
0.18
0.24
0.08
0.12
0.08

1.08a
ab
0.88
bc
0.52
0.44c
c
0.55
bc
0.59

0.25
0.25
0.23
0.21
0.19
0.14

a

Car
-1
(mg g )

SD

me

3.41
2.33bc
c
2.01
ab
2.92
1.42d
d
0.92

0.25
0.48
0.75
0.35
0.22
0.07

4.97a
ab
4.06
c
2.39
2.69c
c
2.45
c
2.62

0.35
0.32
0.48
0.59
0.41
0.43

a

Dm
(%)

SD

me

1.12
0.76ab
ab
0.80
bc
0.67
0.59bc
c
0.39

0.08
0.20
0.20
0.17
0.11
0.12

28.2
32.5d
b
37.5
c
35.8
42.7a
a
41.7

0.66
0.74
1.65
1.02
1.01
0.11

1.23a
b
0.97
c
0.76
0.82bc
c
0.72
c
0.80

0.14
0.15
0.10
0.15
0.08
0.07

43.1cd
b
44.6
d
42.8
41.6e
bc
44.2
a
47.3

0.51
0.12
0.45
0.19
0.79
0.86

a

e

SD

The parameter acronyms are defined in Material and Methods

Generally, the results of linear regression showed
that most of the investigated parameters were significantly affected by infestation intensity. In order to
shed a different light on the results, we correlated
different degrees of fungal infection with relative values of observed leaf parameters, represented through
the percentages compared to the values of healthy
category (Figure 1). Statistically significant decreases in net photosynthesis and stomatal conductance,
as well as significant decreases in the concentration
of chlorophyll a + b and carotenoids, were recorded
in the leaves of both ages. The relationship between
infestation intensity and transpiration rate was not
statistically significant, neither in young nor in old
leaves and therefore was not presented in Figure 1 (see
p. 6).
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ic pigments and leaf dry matter in Quercus robur L.
saplings. These disturbances were manifested through
the declining in net photosynthesis, transpiration rate
and stomatal conductance, as well as concentration of
photosynthetic pigments with increasing of infestation
intensity. Also, water loss from the leaves, caused by
water uptake by the fungus, led to an increase in the
content of leaf dry matter. Further, our results indicate
that the reaction of young leaves colonised by powdery mildew was more intensive (i.e. distinct reduction in leaf gas exchange and pigment content) than
it is case in older leaves. This is probably related to
leaf ontogenic development, because during the development, older leaves store larger amounts of photosynthetic products, so physiological processes are
more intensive. Shirke (2001) stated that, during leaf
development, stomatal conductance, net photosyntheISSN 2025-9230
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Figure 1. Impact of infestation intensity (%) (x axis) on
investigated leaf parameters expressed in percentage compared to the healthy category (y axis), in the leaves aged 7
10 days (open square, dotted lines) and the leaves aged >20
days (closed squares, solid line)
2014, Vol. 20, No. 1 (38)
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sis and pigment content increase with leaf expansion
and are related to efficiencies of radiation energy utilisation, electron transport chain and photophosphorylation. Also, it can be noted that the content of dry
matter in older leaves was on average higher, probably as a result of the higher percentage of mechanical
tissues in older leaves. Pap (2012) stated that the seedlings are under the highest risk of powdery mildew
during the onset of new shoots with young leaves,
but it is very rarely, only in extremely unfavourable
conditions, that the fungus can destroy the new leaves
on secondary shoots. Even in the case of complete
coverage of the assimilation apparatus with the mycelium, the leaves are not killed, and over time, the
presence of powdery mildew infection is significantly
eliminated (Pap 2012, Pap et al. 2012). Presumably, this
is the case of compensation effects reported by Hewitt
and Ayres (1976). Previous studies also indicate that,
in addition to good light conditions, normal physiological processes also depend on sufficient moisture
and nutrients for the roots in the soil. Intensive physiological processes generate a faster ontogenetic development, and in this way reduce the powdery mildew pressure and fungus-induced negative consequences (Pap 2012, Pap et al. 2012).
Our results showed that net photosynthesis decreased for about 56% in younger and 50% in older
leaves under the moderately severe infestation (3050%). Net photosynthesis was almost interrupted in
young leaves infected over 75%, while in the older
leaves it declined for approximately 70%. Study conducted by Lioviã (2011) showed that net photosynthesis in non-infected oak leaves was on average 40%
higher compared to infected leaves. Similar results were
reported by Hewitt and Ayres (1975), Brüggemann and
Schnitzler (2001) and Hajji et al. (2009), who found that
presence of oak powdery mildew on leaves caused a
milder impact on net CO 2 assimilation under moderately
severe infestation (50%), while the higher infection
levels (85-100%) reduced photosynthesis by 40-50%.
The differences in the values of net photosynthesis
in our experiments were primarily the consequence of
different leaf ages, i.e. different responses of young
and old leaves to the presence of pathogens. The same
authors did not succeed in proving that the decrease
in photosynthesis in infected leaves of one-year-old
pedunculate oak seedlings was compensated by an
increase in photosynthesis in healthy leaves on the
same plant, as detected by Mayr et al. (2001) on spruce
needles infested by Chrysomyxa rhododendri. Hewitt
and Ayres (1976) reported that infected leaves translocated a lower amount of photosynthetic products
than did healthy leaves, but infected leaves took up a
greater part of photosynthetic products from healthy
2014, Vol. 20, No. 1 (38)
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leaves on the same plant, than did healthy leaves on
healthy plants. As a result, in mildewed leaves, the
import of photosynthetic products increases, and the
export of photosynthetic products decreases. According to the above mentioned authors, healthy leaves
provide a compensation effect because they create and
translocate greater amounts of photosynthetic products to the infected leaves.
The effect of oak powdery mildew on transpiration rate has been studied by few authors worldwide.
Contrary to our results, Hewitt and Ayres (1975) found
that transpiration rate increased from the second day
after inoculation to the end of the seven-day experiment when the differences between healthy and infected leaves were the highest, both in the light period,
and in the dark period. Hajji et al. (2009) showed that
there was no difference in the total transpiration rate
on severely infected seedlings compared to that in
healthy plants. Our findings are similar, to some extent, to the previously mentioned results. In the leaves
of both ages, transpiration rate slightly increased with
the enhancement of infestation intensity, but that increase was not statistically significant. Mild reduction
in transpiration rate was observed in young leaves
infected over 50% and old leaves infected over 30%,
respectively. However, in the case of leaves aged 7
10 days, statistically significant decrease was observed
only in the most infected leaves (above 75%), compared to the completely healthy category.
Stomatal conductance is a parameter on which the
fungus had the lowest effect, both in our research and
according to other authors. Our results showed that
stomatal conductance was significantly affected by
infection only in the case of older leaves, even though
decrease in stomatal conductance between completely healthy leaves and the most infected leaves occurred in the leaves of both ages. Hewitt and Ayres
(1975) reported that fungus did not have any effect
on stomatal conductance of young leaves until the
sixth day after inoculation, when stomatal opening
decreased in the light. However, according to Hajji et
al. (2009), infection had a significant impact on stomatal conductance reducing it on average by 1530%
compared to that in healthy leaves. Similar to findings
by Hajji et al. (2009), our results showed that the decrease in the rate of stomatal conductance in the
leaves ranged between 12% (leaves 710 days old) and
20% (leaves older than 20 days).
Concentration of photosynthetic pigments in
leaves was highly influenced by intensity of infestation, owing to the result that the expansion of leaf
infection led to decreasing in pigment concentration.
The results obtained by our study showed that infection by fungi led to the decrease in total chlorophyll
ISSN 2025-9230
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concentration (chlorophyll a + b) in the leaves in between 46% (leaves older than 20 days) and 73% (leaves
710 days old). Also, linear regression showed statistically significant relationship between the concentration of photosynthetic pigments in the leaves and the
incidence of leaf infection. Kuznetsova (1988) reported that chlorophyll content decreased linearly with an
increase in the degree of leaf infection, while Brüggemann and Schnitzler (2001) found that a severe leaf
infection was accompanied by a 50% decrease in assimilation and total chlorophyll content.
The leaf dry matter content seems to be an important indicator of plant productivity, due to its relationship with plant metabolism (Wilson et al. 1999,
Domínguez et al. 2012). Along with dry matter content,
parameters SLA (specific leaf area, fresh leaf area: dry
mass ratio), or its reciprocal, LMA (leaf dry mass per
area) are frequently used predictors of plant growth
under certain environmental conditions. LMA is correlated with photosynthetic rate, since it indicates the
investment of dry mass into light-intercepting leaf area
(Hassiotou et al. 2010). Therefore, these parameters
should be included in future studies of effects of the
fungus infection on oak plant physiological processes, to define reliably the performance of plants under
the fungus attack.
In conclusion, our results point to the occurrence
of disturbances in leaf gas exchange, concentration in
photosynthetic pigments and leaf dry matter in Quercus robur saplings, depending on leaf age and E. alphitoides infestation intensity. Also, the most harmful effect of powdery mildew occurred in the physiological processes of young leaves. In this respect, the
results obtained by our study combined with previously acquired knowledge, could be applied as some
of the criteria in the decisions on oak protection measures.
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ÂËÈßÍÈÅ ÌÓ×ÍÈÑÒÎÉ ÐÎÑÛ ÄÓÁÀ (MICROSPHAERA ALPHITOIDES GRIFF. ET
MAUBL.) ÍÀ ÔÈÇÈÎËÎÃÈ×ÅÑÊÈÅ ÏÀÐÀÌÅÒÐÛ ËÈÑÒÜÅÂ ÌÎËÎÄÎÃÎ ÄÓÁÀ
Ï. Ïàï, Ñ. Ñòîéíè÷, Í. Íèêîëè÷, Ñ. Îðëîâè÷, M. Ìàðêîâè÷, Â. Âàñè÷ è M. Ñòåâàíîâ
Ðåçþìå
Âëèÿíèå ìó÷íèñòîé ðîñû äóáà  (âîçáóäèòåëü ñóì÷àòûé ãðèá Microsphaera alphitoides Griff. et Maubl), íà
ãëàâíûå ôèçèîëîãè÷åñêèå ïðîöåññû â ðàñòåíèÿõ (ôîòîñèíòåç, òðàíñïèðàöèÿ, áèîñèíòåç îðãàíè÷åñêèõ âåùåñòâ),
èçó÷àåòñÿ íà ìîëîäîì äóáå â çàâèñèìîñòè îä âîçðàñòà ëèñòüåâ è èíòåíçèòåòà íàïàäåíèÿ ãðèáû. Èíòåíçèòåò íåòòîôîòîñèíòåçà ïðîãðåññèâíî óìåíüøèâàëñÿ ðàçâèòèåì ìèöåëèè íà ïîâåðõíîñòè ëèñòüåâ, íåçàâèñèìî îò èõ âîçðàñòà.
Ìîëîäûå ëèñòüÿ áîëåå èíòåíñèâíî îòðåàãèðîâàëè íà ïðèñóñòâèå ïàòîãåíîâ. Ïðè ñàìîì ñèëüíîì óðîâíå çàáîëåâàíèè,
ïðîöåññ ôîòîñèíòåçà ïðàêòè÷åñêè ïîëíîñòüþ ïðåêðàùàåòñÿ (0.02 ìmol m-2 s-1). Mó÷íèñòàÿ ðîñà óìåðåííî ïîâëèÿëà íà
òðàíñïèðàöèþ, è íåáîëüøàÿ òåíäåíöèÿ åå óìåíüøåíèÿ çàìå÷åíà ïðè áîëüøåì çàáîëåâàíèè ëèñòüåâ. Íå çàìå÷åíî
çíà÷èòåëüíîå âëèÿíèå ìó÷íèñòîé ðîñû íà áèîñèíòåç îðãàíè÷åñêèõ âåùåñòâ, è ïîêàçàòåëè äàííîãî ïàðàìåòðà â ñðåäíåì
îêàçàëèñü áîëüøèì ó ñòàðøèõ ëèñòüåâ. Ñîäåðæàíèå ïèãìåíòîâ õëîðîïëàñòîâ ëèíåéíî ñíèæàëñÿ ñ óâåëè÷åíèåì
çàðàæåííîñòè ëèñòüåâ, íåçàâèñèìî îò èõ âîçðàñòà. Îäíîâðåìåííî, ñîäåðæàíèå ñóõîãî âåùåñòâà óâåëè÷èâàëîñü
ñðàçìåðíî ñà ðîñòîì çàðàæåííîñòè ëèñòüåâ, è â ñðåäíåì îíî áûëî áîëüøå ó ñòàðøèõ ëèñòüåâ. Ðåçóëüòàòû ïîêàçûâàþò
íà îòðèöàòåëüíîå âëèÿíèå ìó÷íèñòîé ðîñû äóáà íà íåòòî ôîòîñèíòåç è îñòàëüíûå ôèçèîëîãè÷åñêèå ïðîöåññû â
ëèñòüÿõ äóáà è ìîãóò áûòü èñïîëüçîâàíû â êà÷åñòâå âàæíîãî ïîêàçàòåëÿ æèçíåñïîñîáíîñòè è óãðîçû ðàñòåíèé.
Êëþ÷åâûå ñëîâà: ìó÷íèñòàÿ ðîñà äóáà, ìîëîäîé äóá, íåòòî ôîòîñèíòåç, òðàíñïèðàöèÿ, áèîñèíòåç îðãàíè÷åñêèõ
âåùåñòâ
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