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Abstract

Due to its climatic peculiarities, Dobrogea is an area suitable for the development
of particular orthopteran populations. Abiotic factors influence the Orthoptera,
limiting the number of generations and the abundance. Longitude, latitude and
altitude determine the geographical spread of the species, but the main abiotic
factors that influence orthopteran populations are the temperature and humidity.
Although most species have wide tolerance limits on humidity and temperature
variations, these factors directly influence affect the way they feed and reproduce.

Keywords: Orthoptera, diversity, ecology, humidity, temperature

DOI https://doi.org/10.56082/annalsarscibio.2020.2.26

Introduction

Continental Dobrogea is a plateau with altitudes ranging between 100 and 476 m,
which obviously rise above the western and northern plains, the Danube Delta, the
Razelm Complex, as well as the Black Sea, passing south into the Deliorman Plateau.
[20]The Dobrogea plateau, between the Danube (west and north), the Black Sea (east)
and the border with Bulgaria (south) is a Danubian-Pontic unit. Dobrogea is generally
characterized by the existence of two well-individualized climatic units: sea coast unit
and the continental unit located over a distance of 50 km from the coast. A distinct feature
of the climate in Dobrogea is the priority frequency of the drought phenomenon, which is
formed against the background of the lowest amounts of atmospheric precipitation in
Romania. The Black Sea determines the formation of a distinct regional unit: the coastal
area, the continental shelf and the Romanian Black Sea coast [20].

A distinct feature of the climate in Dobrogea is the frequency of the drought
phenomenon, formed against the background of the lowest amounts of atmospheric
precipitation on the Romanian territory. The average annual air temperatures oscillate
within limited the highest values, above 11° C, being recorded in the coastal strip, on a
narrower surface in Central Dobrogea and wider in South Dobrogea and in the Danube
Delta. [1] The monthly average values of the maximum daily air temperatures recorded in
clear and cloudy skies increase from the sea shore to the western extremity of Dobrogea
during the warm period of the year (April-October) and have an inverse distribution in the
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winter months. On days with overcast skies, the phenomenon of decreasing maximum
daily temperatures towards the coastal area, under the influence of the cold waters of the
Black Sea is most evident between April and June.

The distribution of Orthoptera is directly influenced by the distribution of
vegetation. The vegetation of Dobrogea consists of complexes of different phytocenoses
and depends on the type of soil, altitude and latitude and the nature of the component
species, so that different microclimates can be created within the same area.

The annual isotherms decrease, in value, as the distance from the coast increases
and the altitude of the relief.

Material and methods

The material was collected by sweeping the vegetation with an entomological net
on a transect with a length of 200 metersand about 2 m wide. The standard vegetation
sweeping procedure is a 180° reciprocating arc [2,3]. Calibration of transects in order to
obtain accurate estimates of population intensity was performed using the MER (marking -
release - recapture) method according to the recommendations in the literature. The catches
were made for a period of six months per year (April - October) between 2010-2020.

The orthoptera specimen identification was made according to external
morphology and genitalia using the identification keys by [15,16,18]. For the study of the
orthopteran communities from Dobrogea we chose 18 collection points - 6 collection
points in Tulcea county (Macin, Babadag, Tulcea, Caraorman, Sulina, Enisala) and 12
collection points in Constanta county (Hagieni, Mangalia, Eforie Nord - Techirghiol,
Agigea, Fantanita-Murfatlar, Valul lui Traian, Constanta, Mamaia, Cernavoda, Cheile
Dobrogei, Histria).[26]

The influence of temperature and humidity

Temperature is a factor that influences orthoptera either in a stimulating or limiting
sense. Each species has a minimum temperature at which it is active and a maximum
temperature, between these being the tolerance limit. [25] Regarding the influence of
temperature on orthoptera in Dobrogea, we found that during the study years the values
were similar from year to year. (see Figure 1)
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Fig. 1 The influence of temperature on the growth rate of Orthoptera
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In April - May the number of orthoptera is small. At an average temperature of
about 19° C the larvae begin to hatch in late April and May. There are very few species
with tight temperature tolerance limits. Vegetation is abundant [S]but variations may be
due to precipitation. In the Histria, the high wind speed is the factor that limits the
development of orthoptera in the spring. In June there is a progressive increase in the
number of orthoptera at an average temperature of 24° C. Abundant vegetation correlated
with increasing temperature favors the development of orthoptera; even on very hot days.
The still high humidity of the air and soil positively influences the abundance of
orthoptera in June. Even in the sandy areas of Caraorman, Agigea are conditions that
ensure greater vegetation.[10] Variations can be given by precipitation or wind speed.
(see Figure 1)

In July, the number of orthoptera increases slightly. The average value of
orthoptera is similar to the average value of June in most collection points. This is
explained by the increase in temperature that causes the phenomenon of drought. The
sandy soil from Agigea does not retain water, so the biomass of vegetation decreases and
delays the increase in the number of orthoptera. Areas close to a water source (Histria,
Sulina) are protected from the effect of drought. At an average temperature of 30 ° C in
arid areas with anthropogenic activity such as Cernavoda or Mamaia, the numerical
abundance of orthoptera decreases. During this period, the abundance of orthoptera with
wide tolerance limits to high temperatures increases. (see Figure 1)

Between September and October the trend of the number of orthoptera is
decreasing. Many species lay their eggs taking advantage of the larger vegetation mass
this season. As the temperature drops (especially during the night) in October, the
numerical abundance of orthoptera decreases. The vegetation shows a revival with the
decrease of the average temperature and the increase of the atmospheric humidity which
helps orthoptera to lay eggs with a higher rate of resistance over the cold season.

Poikilothermic animals have a biological cycle influenced by temperature: the
larvae of some orthoptera hatch in April - May (Dociostaurus brevicollis, Decticus
albifrons), and some larvae or adults that overwinter appear earlier in March - April
(Acrotylus insubricus, Tetrix subulata). (see Figure 2)

Stenotherm orthoptera such as Oedipoda germanica or Acrotylus longipes grow
within tight temperature limits, while euriterms such as Tettigonia viridissima or
Chorthippus parallelus can live within much wider limits.
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Fig. 2 The proportion of the number of orthopteran species according to the degree of
tolerance to temperature variation
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At low temperatures, adult death occurs by freezing water in there body. The
optimum average temperature for most orthopteran species is around 25° C. At values
between 18-21° C only a few species appear. In areas near the Black Sea, resistant species
are Decticus albifrons, Platycleis affinis, Calliptamus barbarus, Chorthippus loratus. In
the area of the continental steppe, the species of orthoptera have a faster development
than those in the coastal area.

Temperature also influences behavior during the day. Strong xerothermic species
(Decticus albifrons) are active throughout the day, while mesothermic species are more
active in the morning and evening (Isophya rectipennis). However, there are also
xerophilous species such as Acrotylus longipes that can withstand very high temperatures,
above 50° C at ground level. At very high temperatures they do not feed and prefer to stay
on the plants. When they reach the ground, they protect the limbs they lift alternately
from the ground. At the opposite pole are species of the genus Tetrix sp. which can
withstand very low temperatures of -20° C. [14] The temperature strongly influences the
growth and development of C. italicus. At temperatures ranging from 23 to 35 °C, the
development time was negatively linearly related to temperature (P < 0.01). Temperature
and nutrition interact to affect key life history traits: size at maturity, development rate,
reproduction and survival.[8]

The relative humidity of the air influences the growth and development of
orthoptera. The optimal values of relative humidity characteristic of orthoptera are
between 40-80%. Depending on the degree of humidity, we can divide orthoptera as
follows: euribiont orthoptera (living within wide humidity limits) such as Tettigonia
viridissima, Chorthippus brunneus and stenobionts (preferring closer limits) such as
Arachnocephalus vestitus. From the point of view of the degree of humidity in the
preferred habitat, orthopterans are classified into: xerophilous, meso-xerophilous,
mesophilic, hyro-mesophilic and hygrophilous. (see Table No. 1)

Table 1) Orthoptera preferences identified based on humidity

Nr. crt. Specia higrofil higro- mezofil mezo- xerofil
mezofil xerofil

+

Tylopsis lilifolia - - -
Phaneroptera nana - - +
Phaneroptera spinosa - - -
Leptophyes albovittata - + +
Isophya dobrogensis - -

Isophya hospodar - - -
Isophya rectipennis - - -
Isophya modesta - - -
Poecilimon brunneri - - -
Saga gracilis - - -
Saga pedo

Conocephalus fuscus + + +
Conocephalus dorsalis + + -
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Conocephalus hastatus
Ruspolia nitidula
Tettigonia viridissima
Tettigonia caudata
Gampsocleis
schelkovnikovae
Gampsocleis glabra
Decticus verrucivorus
Decticus albifrons
Zeuneriana amplipennis
Platycleis affinis
Platycleis intermedia
Platycleis veyseli
Pholidoptera griseoaptera
Pholidoptera fallax
Bucephaloptera bucephala
Rhacocleis germanica
Bradyporus dasypus
Ephippiger ephippiger
Gryllus campestris
Melanogryllus desertus
Modicogryllus frontalis
Modicogryllus truncatus
Modicogryllus
burdigalensis
Pteronemobius heydenii
Oecanthus pellucens
Arachnocephalus vestitus
Gryllotalpa gryllotalpa
Gryllotalpa unispina
Xya variegata

Xya pfaendleri

Tetrix ceperoi

Tetrix subulata

Tetrix bolivari

Tetrix tenuicornis
Asiotmethis limbatus
motasi

Pezotettix giornae
Paracaloptenus
caloptenoides
Calliptamus italicus
Calliptamus barbarus
Acrida ungarica
Oedaleus decorus
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55. Oedipoda caerulescens - - - + +
56. Oedipoda germanica - - - - +
57. Sphingonotus caerulans - - - + +
58. Acrotylus insubricus - - - - +
59. Acrotylus longipes - - - - +
60. Aiolopus thalassinus + + + - -
61. Epacromius coerulipes + + - - -
62. Paracinema tricolor + - - - -
bisignata
63. Mecostethus parapleurus + + - - -
64. Stethophyma grossum + - - - -
65. Dociostaurus brevicollis - - - + +
66. Stenobothrus lineatus - + + + +
67. Omocestus rufipes - + + + +
68. Omocestus petraeus - - - + +
69. Omocestus minutus - - - + +
70. Gomphocerippus rufus - + + + +
71. Chorthippus brunneus - - + + +
72. Chorthippus mollis - - + + +
73. Chorthippus oschei - - - + +
74. Chorthippus loratus - - - + +
75. Chorthippus dichrous + - - + -
76. Chorthippus parallelus + + + + +
77. Euchorthippus pulvinatus - - - + +
78. Euchorthippus declivus - - + + +

In Dobrogea, the meso-xerophilous species predominate (34%), followed by the
xerophilous (28%), the mesophilic (27%) and the hyro-mesophilic (14%). Hygrophilous
species represent only 10% of the total species of orthoptera in Dobrogea.[12]

Conclusions

(1) The characteristics of the Orthoptera species in the studied areas reveal a great
ecological plasticity: Orthoptera preferences encountered depending on the humidity of
the environment reveal a predominance of xerophilous elements (Oedipoda germanica,
Acrotylus longipes longipes, Acrotylus insubricus or Dociostaurus maroccanus), while
most others Ruspolia nitidula, Euchorthippus declivus, Chorthippus sp.) have wider
preferences, being species that are found in most locations. These are hygrophilous
elements, hyro-mesophilic elements, mesophilic elements and meso-xerophilic elements
and xerophilous elements.

(2) Temperature is a stimulating or limiting factor for orthoptera and directly
influences their number of generations. Being poikilothermic animals, they depend
decisively on air temperature. Most of them lay eggs in the fall, but there are species of
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orthoptera that winter in the nymph or adult stage: among the Ensifers - Gryllus
campestris, species of the genus Tetrix and Acrotylus insubricus.

(3) From the point of view of humidity, we have identified both Euribiont species
that manifest themselves as normal metabolically within wide humidity limits (40 - 80%),
resisting just as well in the dry periods of a year and in periods of prolonged drought.
(Decticus verrucivorus, Tettigonia viridissima), as well as stenobionts (Ephippiger
ephippiger, Oecanthus sp.) that live in closer limits. In turn, stenobionte species can be
divided into hygrophilous species (Tetrix bolivari, Chorthippus paralelus, etc.),
mesophilic species (Tettigonia viridissima, Decticus verrucivorus, Gryllus campestris,
etc.) and xerophilous species (Decticus albifrons, Oedipoda caerulescens, etc.). While the
species Oedipoda germanica, Acrotylus longipes, Acrotylus insubricus have clear
preferences for habitat type, most other species have broad preferences Tettigonia
caudata, or Chorthippus parallelus being even species that can be found in all 5
categories - meshyophilous, higrophilous elements , meso-xerophilous and xerophilous.

(4) The populations of orthoptera that characterize the Dobrogea plateau by their
presence, are in a state of dynamic equilibrium that allows the existence of an impressive
populations - over 50% of the total species in Romania. This diversity of species can be
interpreted as an indicator of a "healthy" natural environment. And yet the presence or
absence of orthopteran species in a certain type of habitat indicates the sometimes
dramatic change in habitats in the investigated area, most often through anthropogenic
intervention. The types of habitats thus created bring with them, through the new
conditions they offer, a specific fauna, in these cases appearing, in fact, the elements of
intergradation of the preferences of different species.
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