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Abstract

The influence of the treatment with fungicides on the physiological processes were observed in
Lycopersicon esculentum Mill. plants cultivated in the climatic conditions in Oltenia region.The
physiological researches were performed on August 23" 2021, both for plants treated with Dithane
M-45 (0,2%), in four phases, at 7 days interval and also for the plants attacked by Alternaria solani
Sorauer, in which treatments have not been performed. In the leaves of the plants attacked by the
pathogen it was observed that the physiological processes’ intensity (photosynthesis and
transpiration intensity) is lower as a result of the effects produced by the pathogen manifested by
the appearance of dark brown spots with closed concentric rings. The content in chlorophyll is
higher at the analysed leaves after performing fungicide treatment, thus existing a positive
correlation between this content and the photosynthesis intensity.
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INTRODUCTION Tomato is highly sensitive to abiotic
Tomato (Lycopersicon esculentum Mill.) stresses especially extreme temperature,
belongs to the family Solanaceae. Tomato salinity, drought, excessive moisture and
is considered one of the world’s most environmental  pollution and  biotic
important and popular vegetables (Pritesh stresses. Tomato plants are suffered with
and Subramanian, 2011). It is native to large number of biotic stresses including
South America and is widely cultivated in insect pests and diseases from the time of
140 countries of the worldwith. emergence to harvest (Bais et al., 2019).
Tomatoes have great importance for its Among the fungal diseases, early blight,
nutritive value in both energy and protein also known as target spot, caused by
content. Tomatoes are filed with a Alternaria solani, is one of the most
substance called lycopene. It gives the serious diseases. Early blight produces a
fruit red color, tomatoes are also rich in wide range of symptoms at all stages of
potassium, vitamins and other nutrients, plant growth. The disease appears on
lycopene is an antioxidant, which actively leaves, stems, petioles, twig and fruits
fights with cancer forming cells, lycopene under favorable conditions resulting in
also lowers bad cholesterol as well as defoliation, drying off of twigs and
blood pressure tomatoes have substances premature fruit drop (Mathur and
called lutein and zeaxanthin that may Shekhawat, 1986).

protect your eyes (Girish PS, 2021). Early blight (Alternaria solani) is a
Tomato contains 95.3% of water, 0.07% potential disease of tomato that reduces
calcium and niacin, and other compounds its production globally both in conventional
which have great importance in metabolic and tunnel cultivations. Due to variability
activities of humans. It is also good source in pathogenic isolates, prolonged active
of vitamin A, C and E (Gondal et al 2012). disease cycle phase and broad host range
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early blight is very difficult to manage
(Chohan et al., 2015).

Alternaria species are known as major
plant pathogens, which are air borne and
soil inhabiting, the inter-and intra-cellular
mycelium of A. solani consists of septate
and branched, light brown hyphae which
become darker with age (Singh, 2009).
Symptoms of early blight are small, dark,
necrotic lesions that usually appear on the
older leaves and spread upward of the
plants. As lesions enlarge, they commonly
have concentric rings with a target-like
appearance, and they are often
surrounded by a yellowing zone (Sherf
and MacNab, 1986).

The characteristic feature of genus is the
production of beaked, pigmented conidia
with  relatively thin transverse and
longitudinal septa.

The pathogen Alternaria has septate,
dark coloured mycelium and produce
short, simple, erect conidiophores that
bear single and branched chains of
conidia in acropetal chains (Zghair et al.,
2014).

The leaf blight phase, commonly referred
to as early blight, is the most important
phase of the disease and can result in
complete loss of the crop when incidence
is severe (Ugwuja et al., 2014).

The disease, if favoured by high
temperature and humidity (crowded
plantation, high rainfall and extended

period of leaf wetness from dew) and
plants are more susceptible to the blight
infection during fruiting period (Momel and
Pemezny, 2006).

Alternaria solani is major damaging
among all the fungal diseases. Hence
there is need to control this disease with
effective control strategy (Pawar et al.,
2016).

The most common method for controlling
effectively and extensively early blight
tomato disease is the use of fungicides.
Though they are costly, fungicide
treatments are generally the most
effective control measures. However, they
are not only costly but also capable of
creating problems on the environment,
human health in all areas of the world and
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may lead to the development of resistance
in pathogenic fungi to common fungicides
(Karanwal et. al., 2021).

Preventive fungicides and botanicals
inhibit the spore germination and
penetration but pathogen can derive
resistance against fungicide application so
repeated application of fungicides at
proper dose and interval of time is
mandatory (Hossain and Hossain, 2009;
Kumara et al., 2010).

Fungicides treatments are generally the
most effective control measures for early
blight disease (Chaerani and Voorrips,
2006).

After the application of the treatments with
fungicides in the tomato plants attacked
by Phytophthora infestans (Mont.) de Bary
it has been noticed the significantly
reduced degree of diseases, the reduction
of the area affected by the pathogen; the
applied treatments have also influenced
the plant growth and the further
development of the plants (Nicolae and
Buge-Dragomir, 2014).

Alternaria blight affect plant by reducing
photosynthetic area. This disease is very
difficult to control (Pasche et al. 2005).
The present study has therefore been
undertaken with the objective to determine
the influence some fungicides on the
phisyological processes in tomato plants
attacked by Alternaria solani.

MATERIALS AND METHODS

The  physiological analyses  were
performed in tomato plants Buzdu 1600
variety cultivated in the climatic conditions
in Oltenia region.

The tomato plants Buzdu 1600 variety
have indeterminate growth and large,
round-flattened fruits with 3-4 seminal
lobes, intense red in color, fleshy, and
very tasty. Their average weight is around
200-250 grams.

The treatments were carried out starting
on July 26™ 2021 and consisted of the
application of four treatments with Dithane
M-45 (0.2%) fungicide at an interval of 7
days (July 26™ 2021, August 2™ 2021,
August 9" 2021, August 16" 2021). The
physiological analyses were carried out
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according to the climatic conditions in the
Oltenia area on August 23™ 2021, in
leaves treated with fungicide and in leaves
attacked by pathogen in which treatments
have not been performed.

The physiological processes intensity
(photosynthesis intensity and transpiration
intensity), photosynthetic active
radiations, leaf temperature, stomatal
conductance 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 were
analysed with the Minolta SPAD 502
chlorophylimeter.

The estimation of the attack was made
using the calculation formulae elaborate
by Savescu and Rafaila (1978).

RESULTS AND DISCUSSIONS

Early blight in tomato is caused by the
fungus Alternaria solani Sorauer. The
most frequent and obvious symptoms
manifest on the leaves of the plants, the
attack starting on the mature basic
leaves and extending to the top of the
plants. Initial symptoms on leaves
appear as small 1-2 mm black or brown
lesions and under favourable
environmental conditions the lesions will
enlarge and are often surrounded by a
yellow halo. Lesions greater than 10
mm in diameter often have dark
pigmented concentric rings. This so-
called “bullseye” type lesion is highly
characteristic of early blight (Figure 1).
As lesions expand and new lesions
develop entire leaves may turn chlorotic
and dehisce, leading to significant
defoliation. Lesions occurring on stems
are often sunken and lens-shaped with
a light center, and have the typical
concentric  rings  (Gleason  and
Edmonds, 2006; Kemmitt, 2002).
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Figure 1. The leaves of Lycopersicon
esculentum attacked by Alternaria solani
Sorauer (Original).

The fungus occasionally attacks fruit at
the stem end, causing large, sunken areas
with concentric rings and a black, velvety
appearance. In the attacked tissues, a
brown mycelium develops, on which
simple, brown, short and septate
conidiophores are formed, at the tip of
which appear bottle-shaped conidia,
provided with transverse and longitudinal
septa (Figure 2).

Figure 2. Alternaria solani Sorauer -
conidia (oc. 10 x ob. 40) - Original.



Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru (Annals of the University of Craiova - Agriculture,

Montanology, Cadastre Series)Vol. 52/2/2022

A. solani bears smooth, dark olive or olive-
brown, muriform solitary conidia, with a
long filiform beak ended with a small pore
(Ellis, 1976).

The  physiological analyses  were
performed out according to the climatic
conditions, in tomato leaves treated with
Dithane M-45 fungicide and tomato leaves
attacked by pathogen in which treatments
have not been performed.

The estimation of the attack (frequency,
intensity and degree of attack) produced
by Alternaria solani Sorauer in tomato
leaves is presented in Figure 3.
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Figure 3. The estimation of the attack
produced by Alternaria solani Sorauer in
Lycopersicon esculentum.

The photosynthesis and
transpiration’s intensity has a lower value
in the attacked plants as a result of the
reduction of the assimilation surface due
to the dark brown spots with dark
concentric rings that appear (Figure 4 and
Figure 5).
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Figure 4. The photosynthesis intensity in the
leaves of Lycopersicon esculentum.
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Figure 5. The transpiration intensity in the
leaves of Lycopersicon esculentum.

The photosynthesis and transpiration’s
intensity are  correlated with  the
physiological parameters (photosynthetic
active radiation, leaf temperature and
stomatal conductance).

The photosynthetic active radiation in the
tomato plants increases starting with the
morning (9 a.m.) when values are 1248
umol/m%s in the plants treated with
fungicides and 1236 pmol/m?/s in the
attacked plants by pathogen, they grow up
until afternoon (1 p.m.) when values are
1623 pmol/m?/s in the treated plants and
1598 pmol/m?/s in the attacked plants and
decrease towards evening (5 p.m.) when
values are 1516 pmol/m?/s in the plants
treated with fungicides and 1487
umol/m?/s in the attacked plants.

Linear regression made between the
photosynthesis intensity and
photosynthetic active radiations shows a
positive correlation between these, the
coefficient of determination (R%) was 0.91
for the tomato plants after treatments with
fungicide and 0.88 for the attacked tomato
plants; linear regression made between
the transpiration intensity and
photosynthetic active radiations shows a
positive correlation, the coefficient of
determination R? was 0.85 for the tomato
plants after treatments with fungicide and
0.81 for the tomato plants attacked by
pathogen (Figure 6 and Figure 7).
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Figure 6. The correlation between the intensity
of photosynthesis and the photosynthetic
active radiation in Lycopersicon esculentum.
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Figure 7. The correlation between the intensity
of transpiration and the photosynthetic active
radiation in Lycopersicon esculentum.

In tomato plants an increase of the leaf
temperature can be noticed starting with
the morning (9 a.m.) when values are 27.7
°C in the plants treated with fungicides and
27.9 °C in the attacked plants, they grow
up until afternoon (1 p.m.) when values
are 33.6 °C in the treated plants and 33.8
°C in the attacked plants and decrease
towards evening (5 p.m.) when values are
329 °C in the plants treated with
fungicides and 33.4 °C in the attacked
plants by pathogen.

Linear regression made between the
photosynthesis  intensity  and leaf
temperature shows a positive correlation,
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the coefficient of determination (R?) was
0.94 for the plants after treatments with
fungicide and 0.93 for the plants attacked
by pathogen; linear regression made
between the transpiration intensity and
leaf temperature shows a positive
correlation, the coefficient of determination
R? was 0.90 for the plants after treatments
with fungicide and 0.88 for the attacked
plants (Figure 8 and Figure 9).
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Figure 8. The correlation between the
intensity of photosynthesis and the leaf
temperature in Lycopersicon esculentum.
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Figure 9. The correlation between the
intensity of transpiration and the leaf
temperature in Lycopersicon esculentum.
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The stomatal conductance in the tomato
plants increases starting with the morning
(9 a.m.) when values are 0.04 mol/m?/s in
the plants treated with fungicides and
0.03 mol/m?/s in the attacked plants, they
grow up until afternoon (1 p.m.) when
values are 0.11 mol/m%s in the treated
plants and 0.08 mol/m?%s in the attacked
plants and decrease towards evening (5
p.m.) when values are 0.07 mol/m?/s in the
plants treated with fungicides and 0.05
mol/m%s in the attacked plants by
pathogen.

The photosynthesis intensity and stomatal
conductance show a positive correlation,
the coefficient of determination (R?) was
0.90 for the tomato plants after treatments
with fungicide and 0.89 for the tomato
plants attacked by pathogen; the
transpiration intensity and stomatal
conductance show a positive correlation,
the coefficient of determination R? was
0.92 for the tomato plants after treatments
with fungicide and 0.93 for the tomato
plants attacked by pathogen (Figure 10
and Figure 11).
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Figure 10. The correlation between the
intensity of photosynthesis and the stomatal
conductance in Lycopersicon esculentum.
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Figure 11. The correlation between the
intensity of transpiration and the stomatal
conductance in Lycopersicon esculentum.

In the attacked plants by Alternaria
solani Sorauer it was registered a lower
water content and a higher dry substance
content in comparison with the analysed
plants after performing treatments with
fungicide (Figure 12).
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Figure 12. The water content and the
dry substance content in
Lycopersicon esculentum.

In the attacked tomato plants by the
pathogen a lower chlorophyll content is
recorded in comparison with the tomato
plants treated with fungicide (Figure 13).
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Figure 13. The chlorophyll content in
Lycopersicon esculentum.

CONCLUSIONS

In tomato plants attacked by the pathogen
one can observe that the intensity of the
physiological processes (photosynthesis
and transpiration intensity) is lower as a
result of the appearance of dark brown
spots with dark concentric rings, in
comparison with the plants treated with
fungicide. 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 plants attacked by pathogen.

In the plants attacked by the pathogen
one can observe the decrease of the
water content and chlorophyll content, fact
that causes withering and drying of the
leaves, with implications on the growth
and development plants.
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