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Abstract

Researches regarding the effects of the treatment with fungicides on the physiological
processes were carried out on Prunus avium L.,Carmen variety, cultivated in the climatic conditions
in Oltenia region. Physiological research was carried out on June 26" 2022, on cherry trees treated
with the fungicide Dithane M45 (0.2%), in comparison with cherry trees attacked by Stigmina
carpophila (Lév.) M.B. Ellis in which no treatments were performed. In the leaves attacked by the
pathogen it was noticed that the photosynthesis intensity and transpiration intensity record lower
values as a result of the effects produced by the pathogen manifested by the emergence of small
pink-purple spots, bounded by a reddish-brown border, that gradually enlarges and become necrotic
at the centre. The linear regressions performed between the physiological processes intensity and
the photosynthetic active radiation, the leaf temperature and the stomatal conductance show a
positive correlation between these. In the attacked leaves there were recorded lower values of
chlorophyll content, in comparison with the leaves of plants in which fungicide treatments have been
performed.
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INTRODUCTION resulting in  premature  defoliation
Shot hole blight or shot hole disease is a inadequate and conditions for leaf
fungal disease of stone fruit trees including disease development favorable, infection
peach, nectarine, apricot, plum, cherry and will occur at much higher intensity,
almond. The most commonly affected are resulting in premature defoliation (lli¢i¢ et
apricot, peach and nectarine, and to lesser al., 2019). The research regarding
degree cherries (Ilvanova et al., 2012). photosynthesis intensity  in Cerasus
Leaf infection leading to defoliation in the avium shows values of 10.2-11.7 pumol
most serious aspect of shot hole CO2/m?/s (Gucci et al., 1990).

diseases, because severe defoliation Photosynthetic active radiation intensity is
during early fruit development can cause a limiting factor in the process of
the young fruits to fall, and repeated photosynthesis. Reception of
defoliation weakens the trees and photosynthetic active radiation by tree
reduces their vyield (Teviotdale et al., leaves and bushes is dependent on
1999). Disease development is mostly height, distance of planting, position of
governed by certain weather parameters, the crown shape (Burzo et al.,1999).

such as temperature fluctuations, as well The intensity of transpiration process
as averages of maximum and minimum proportionally increases with that of
temperatures, relative humidity and photosynthesis, both processes being
average of rainfall. If control measures dependent on solar radiation intensity
are, inadequate and conditions for leaf (Bignami and Natali, 1992).

disease development favorable, infection
will occur at much higher intensity,
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MATERIALS AND METHODS

The  physiological analyses  were
performed in Prunus avium L. cultivated in
the climatic conditions in Oltenia region.
The cherry tree is a species originating
from the area between the Black Sea and
the Caspian Sea, from where it spread to
Europe and Asia. This presents a straight
trunk with conical crown and bark smooth
purplish-brown. The leaves are alternate,
simple ovoid-acute with a serrated margin.
The flowers are hermaphroditic with five
white petals. The fruit is a drupe, bright red
to dark purple when mature.

The Carmen variety is a tree of low-
medium vigor with high productivity. It is a
self-fertile variety. The fruits are large, with
a bright red epicarp. The pulp is crispy,
juicy, with a sweet taste.

Stigmina carpophila (Lév.) M. B. Ellis is a
fungal plant pathogen causing shot hole
disease in stone fruits (Prunus spp.).

The physiological analyses were carried
out according to the climatic conditions in
the Oltenia area on June 26" 2022, in
leaves of cherry tree treated with fungicide
and leaves of cherry tree attacked by
Stigmina carpophila (Lév.) M.B. Ellis in
which  treatments have not been
performed.

The treatments were carried out starting on
May 17" 2022 and consisted of the
application of four treatments with Dithane
M45 (0.2%) fungicide, at an interval of 10
days (May 171 2022, May 27" 2022, June
6t 2022, June 16" 2022).

The photosynthesis and transpiration’s
intensity, photosynthetic active radiations,
stomatal conductance, leaf temperature
were determined with the ultra compact
photosynthesis measurement system LCi.
The water content and the dry substance
content were determined by the gravimetric
method and the chlorophyll content was
determined by the Minolta SPAD 502
chlorophylimeter.

The estimation of the attack produced by
pathogen was made using the calculation
formulae elaborate by Savescu and Rafaila
(Savescu and Rafaila, 1978).
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RESULTS AND DISCUSSIONS

Stigmina carpophila (Lév.) M.B. Ellis can
infect buds, branches, blossoms, leaves
and fruits. The pathogen mainly affects the
leaves, thus compromising photosynthetic
ability, causing early defoliation,
decreasing yields and reducing fruit quality
(Minkov et. al., 2022).

The attack produced by the Stigmina
carpophila Lév.) M.B. Ellis in the leaves
manifests with the emergence of small
pink-purple spots, bounded by a reddish-
brown border (Nicolae and Buse-Dragomir,
2013). The disease appear as small
circular purple lesion with pale centre that
gradually enlarges and become necrotic at
the centre that ultimately fall down leaving
a shot hole appearance (Shukla et al.,
1984)-Figure 1.

Figure 1. The leaves of cherry tree
(Prunus avium L.) attacked by Stigmina
carpophila (Lév.) M.B. Ellis (Original).

Stigmina carpophila (Lév.) M. B. Ellis

presents mycelium in the form of
cylindrical, septate, yellow-brown
filaments. Conidiophores and conidia

formed, tear the epidermis and come
to the surface (Nicolae and Buse-Dragomir,
2020).

Conidiophores are simple, filamentous,
septa, hyaline or yellow-brown, at the
end of which a single conidia is
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formed, oval-cylindrical, at first hyaline
and unsept, then yellow-brown (Figure 2). The photosynthesis
intensity -14 1
pmol

coz2/ 12 -
m2 /s

12,18 12,5

—o— The leaves of the plants after treatment with fungicides
= 4= The leaves of the plants attacked by Stigmina carpophila

Figure 4. The photosynthesis intensity in
the leaves of Prunus avium L.

The transpiration

intensity -° 5,25 5,18
mmol
H20/
m2/ s

Figure 2. Stigmina carpophila (Lév.) M.B.
Ellis - the conidia fusoid with transverse
septa (oc. 10 x ob. 20) - Original.

The estimation of the attack (frequency,

—— The leaves of the plants after treatment with fungicides

intensity and degree of attack) produced by — - — The leaves of the plants attacked by Stigmina carpophila
the Stigmina carpophila in the cherry tree is Figure 5. The transpiration intensity in
presented in Figure 3. the leaves of Prunus avium L.
The estimate of the attack produced _The photosynthesis and trans_piration’s
by Stigmina carpophila intensity are  correlated with the
a5 31 . physiological parameters (photosynthetic

active radiation, leaf temperature and

30
25 stomatal conductance).
20 In the cherry tree an increase of the

15
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0

photosynthetic active radiations can be
noticed starting with the morning (9 a.m.)
when values are 1225 pmol/m?/s in the

The frequency ofThe intensity of The degree of leaves treated with fungicides and 1196

the attack (%) - the attack (%)  the attack (%) umol/m?/s in the attacked leaves, they grow

up until afternoon (1 p.m.) when values are

Figure 3. The estimation of the attack produced 1570 ymol/m?/s in the treated leaves and
by Stigmina carpophila in Prunus avium L. 1549 ymol/m?/s in the attacked leaves and

decrease towards evening (5 p.m.) when
values are 1468 pmol/m?/s in the treated
leaves with fungicides and 1432 pmol/m?/s
in the attacked leaves.

Linear regression made between the
photosynthesis intensity and
photosynthetic active radiations shows a
positive correlation between these, the
coefficient of determination (R?) was 0.98

The photosynthesis and transpiration’s
intensity has a lower value in the attacked
leaves, compared to the leaves treated with
fungicide as a result of the reduction of the
assimilation surface due to necrosis of the
spots on the leaves (Figure 4 and Figure 5).
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for the leaves of cherry tree after
treatments with fungicide and 0.96 for the
attacked leaves; linear regression made
between the transpiration intensity and
photosynthetic active radiations shows a
positive correlation, the coefficient of
determination R? was 0.97 for the leaves of
the cherry tree after treatments with
fungicide and 0.95 for the attacked leaves
by pathogen (Figure 6 and Figure 7).

The photosynthesis
intensity 14
gicr)ng 13 1 v =0,0105x- 29055 pad
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¢  The leaves plants after treatment with fungicide
B The leaves plants attacked by Stigmina carpophila

Linear gThe leaves plants after treatment with fungicide)
— - — Linear (The leaves plants attacked by Stigmina carpophila

Figure 6. The correlation between the intensity
of photosynthesis and the photosynthetic active
radiation in Prunus avium L.
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¢  The leaves plants after treatment with fungicide
B The leaves plants attacked by Stigmina carpophila
Linear (The leaves plants after treatment with fungicide)
— - — Linear (The leaves plants attacked by Stigmina carpophila)

Figure 7. The correlation between the intensity of
transpiration and the photosynthetic active
radiation in Prunus avium L.

The leaf temperature in the cherry tree
increases starting with the morning (9
a.m.), when values are 28.2 °C in the
leaves treated with fungicides and 28.4°C
in the attacked leaves, they grow up until
afternoon (1 p.m.) when values are 33.7 °C
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in the treated leaves and 33.9 °C in the
attacked leaves and decrease towards
evening (5 p.m.) when values are 32 °C in
the leaves treated with fungicides and 32.3
°Cin the attacked leaves.

The photosynthesis intensity and leaf
temperature shows a positive correlation,
the coefficient of determination (R?) was
0.98 for the leaves after treatments with
fungicide and 0.97 for the attacked leaves;
the transpiration intensity and leaf
temperature shows a positive correlation,
the coefficient of determination R> was 0.98
for the leaves after treatments with
fungicide and 0.96 for the attacked leaves
(Figure 8 and Figure 9).

The stomatal conductance increases
starting with the morning (9 a.m.), when
values are 0.07 mol/m?/s in the treated
leaves and 0.05 mol/m?/s in the attacked
leaves, they grow up until afternoon (1
p.m.) when values are 0.13 mol/m?/sin the
treated leaves and 0.12 mol/m?/s in the
attacked leaves and decrease towards
evening (5 p.m.) when values are 0.10
mol/m?/s in the treated leaves and 0.09
mol/m?/s in the attacked leaves.

The photosynthesis
intensity
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¢  The leaves plants after treatment with fungicide
B The leaves plants attacked by Stigmina carpophila
Linear (The leaves plants after treatment with fungicide)

— - — Linear (The leaves plants attacked by Stigmina carpophila)

Figure 8. The correlation between the
intensity of photosynthesis and the leaf
temperature in Prunus avium L.
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Figure 9. The correlation between the
intensity of transpiration and the leaf
temperature in Prunus avium L.

Linear regression performed between
photosynthesis intensity and stomatal
conductance shows a positive correlation,
the coefficient of determination (R?) was
0.91 for the leaves after treatments with
fungicide and 0.93 for the attacked leaves;
linear regression made between the
transpiration intensity and stomatal
conductance shows a positive correlation,
the coefficient of determination R was 0.93
for the leaves after treatments with
fungicide and 0.92 for the attacked leaves
(Figure 10 and Figure 11).

In the attacked leaves it was
registered a lower water content and a
higher dry substance content compared
with the treated leaves (Figure 12).

The photoixnthesis
intensity

y =47,4x + 7,342
R2=0,9376
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The leaves plants after treatment with fungicide
The leaves plants attacked by Stigmina carpophila
Linear (The leaves plants after treatment with fungicide)
— - — Linear (The leaves plants attacked by Stigmina carpophila)
Figure 10. The correlation between the
intensity of photosynthesis and the stomatal

conductance in Prunus avium L.
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¢  The leaves plants after treatment with fungicide
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Figure 11. The correlation between the
intensity of transpiration and the stomatal
conductance in Prunus avium L.
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Figure 12. The water content and the dry
substance content in Prunus avium L.

In the attacked leaves a lower chlorophyll
content is recorded, compared with the

leaves after performing treatments with
fungicide (Figure 13).

The chlorophyll

content60
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units) 50

40
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0

The leaves of the The leaves of the

plants after plants attacked
treatment with by Stigmina
fungicides carpophila

Figure 13. The chlorophyll content
in Prunus avium L.
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CONCLUSIONS

In the Prunus avium L. it was observed that
the physiological processes intensity (the
photosynthesis and transpiration’s
intensity) is lower in the attacked leaves, in
comparison with the leaves treated with
fungicide, as a result of the effects
produced by the pathogen manifested by
the small pink-purple spots, bounded by a
reddish-brown border, that gradually
enlarges and becomes necrotic at the
centre.

The photosynthesis and transpiration’s
intensity are positively correlated with the
photosynthetic active radiation, leaf
temperature and stomatal conductance,
but present different values in the leaves
attacked by pathogen, in comparison with
the treated leaves with fungicide.

In the attacked leaves one can observe a
decrease of chlorophyll content and the
water content, which is manifested by
withering and drying of the leaves.
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