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Fig. 3.
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S. comma (continued) 1. The first instar L1 obtained in laboratory in the early of August;
their length on 1-2 ds was 2.8-3.0 mm; width of head capsule 0.6-0.7 mm. 2. This photo
shows a gallery in the sand made by beetles kept in captivity, where they hide at day-time
and from where get to hunt at night. Species in the genus Acupalpus are the smallest
members of the tribe Harpalini and they differ from Stenolophus by no divided into two
separate groups of punctures on intervals 8. This genus contains 12 species found in the
northeast North America. 3. A single species of this genus - Acupalpus partiarius (3.0-4.0
mmj) was taken in leaf- litter in the east pond of Refuge. The large North American genus
Selenophorus includes seven species in northeastern North America. The following four
species occur in the JBWR. 4. Sefenophorus opalinus (9.0-11.0 mm) was found under
debris in dry habitat in the second half of May. Distinguishing characters of adult: black
body, paler venter, margins of pronotumn and elytral epipleurae pale, appendages rufotesta-
ceous. 5. Sefenopfiorus planipennis (4.3-5.7 mm) have the following distinctive signs:
body slightly bronze, elytra with truncate apex and scutellar stria rudimentary, tarsal pubes-
cence scarce. Adults was captured in leaf litter in the early September. 6. The species S.
eflipticus {5.3-6.5 mm) taken in dry woodlands at sunset in early July. The color of beetle is
dull black, appendages rufotestaceous, palpi infuscated, pronotum with front angles pro-
truded. These beetles are fully winged and do fly. Adults prefers dry, sandy soil.

Fig. 4.
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1. Species S. granarius (5.2-5.7 mm) differ from preceding species by following characteris-
tics: redish color of mandibles, large punctures of interval 2, palpi and antennomeres infus-
cated, and pronotum with frontal angles less protruded. Adults were captured on the margins
of water in wet leaves in dense reedy place. Genus Harpalus is one of the largest in this
family. Four species of this genus were found in JBWR. 2. The species Harpalus reversus
(10.5-13.0 mm) was found in leaf-litter. Has the following distinguishing characters: dark
piceous body, translucent margins of pronotum, rufous palpi and antennae, antennomeres
2-3 and maxillary palpomere 4 darker. 3. Non-native species (with Palearctic distribution) H.
rubripes (8.5-125 mm) was collected mostly in spring. It is a mixophagous, overwintering as
larva and adult, prefer open habitats, but can be found also in the forest glade. Species
occur in America in Connecticut, New Hampshire and Rhode Island. This species is here
firstly recorded for New York. 4. This species, H. solitaris (9.0-10.4 mm) was captured in dry
habitat on sand. 5. This photo shows the new adult of species H. pensyivanica (10-15 mm).
Distinctive signs of old adults: body oblong, robust, dark piceous to black, punctuation vari-
able; ventral surface paler, sides of pronotum somewhat translucent, appendage rufotesta-
ceous. Taken in open dry habitat, under stones. In America only two species of Ophontus
are known, both are introduced from Europe. 6. This Opfonus was found in the spring by
pitfall traps. Genus Ampfiasia in the Northeast contains two species. The adults of these
species have labial palpomere 2 plurisetose, simple apical spur of anterior tibiae, elytra with
striae impunctate and intervals all densely, finely punctuate. 7. Only Amphasia interstitialis
(8.5-10.2 mm) was found in woods, in leaf-litter in Mid October. Distinguishing characters of
this species: body testaceous, except for elytra, meso- and metasternum which are black, all
appendages pale.

Fig. 5.
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Conclusions

The results of research detected 17 carabid species of the tribe Harpalini,
belonging to genera Amphasia Newman (1 species), Anisodactylus Desean (2 species),
Stenolophus DeJean (4 species), Acupalpus LatreiLLE (1 species), Selenophorus DeJean
(4 species), Harpalus LatreiLLe (5 species), 16 of which are native species, and one
non-native (adventive) species (Harpalus rubripes (DurtscHmip), introduced from
Palaearctic. This paleatctic species in North America is known from Connecticut,
New Hampshire and Rhode Island. Our data demonstrate the distribution of this
species also in New York. This summer-autumn breeding species, is mixopha-
gous, overwinter as larva and adult.

Were obtained original data about the biology and reproduction period of the
Anisodactylus harrissi LeEConTe, Stenolophus ochropezus (Say), Stenolophus comma
(Fagricius). Two of these species Anisodactylus harrissi, Stenolophus ochropezus
are monovoltine, spring-summer breeders species, overwintered as adults (with
spring-summer reproduction type), and Stenolophus comma is summer-autumn
breeder species, overwintered as larva. Adults and larvae of these species are
active predators. Cannibalistic behavior is common among larvae of species
Anisodactylus harrisi (observed only for first unstars) and of species Stenolophus
ochropezus (observed for second and third instars) and suggested that this phe-
nomenon is an important factor in the regulation of the population size of both
species. Cannibalism was not observed for larvae of Stenolophus comma.
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POECILOCAMPA POPULI (L. 1758) SPECIES - RECONFIRMATION
OF SPREADING IN THE REPUBLIC OF MOLDOVA

Abstract: The paper presents observations and research on species
Poecilocampa populi (L. 1758), made in the years 2013 and 2015 in the alleys of
Chisinau and orchards in central Moldova. In the context of knowledge of local
biodiversity and enrich national entomological scientific heritage in this area
was determined that in conditions our country species develops a single gener-
ation, overwinter in the egg stage; larvae is defoliating polyphagous on forestry
and fruit plants; pupate in the soil; the first time was recorded in 1929 (Pirus
sativa, in Bularda, Calarasi), then 2013 (Tilia platyphyllos, in Kishinev) and 2015
(Juglans regia, in Varatec Aneni-November).

Keywords: Poecilocampa populi (L. 1758), Republic of Moldova.

Introduction

The Poecilocampa populi (L. 1758) species was observed in 2013 and 2016 in
the larval stage on lime and walnut in the center of Moldova. The species is rare in
Moldova, such enrichment entomological national heritage, the paper presents
the most important aspects about spreading, plants-hosts, morphology and bio-
ecology them.

Material and methods

The taxonomical identity was made according the papers signed by authors
from soviet period (Ruscinsky, 1927; Miller et al., 1929; Sovkovsky, 1969) and from
present period (Gerasimov, 1952; Nekrutenko, 1974).

DROBETA, Stiintele Naturii, XXV1/2016, p. 83-90
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Results

It is well known that P. populi (L. 1758) species belong to the family
Lasiocampidae, which in general are called false silk spinner worms, but it should
not be confused with Bombyx mori L. 1758 of fam. Bombycidae, popularly called -
silkworm, generally known like true silk spinner worms (Sovkovsky, 1969).

The popularname of P. populi(L.1758) speciesis notalmost knownin Moldova,
and as proof, we mention that it does not have a popular name in Romanian. In
order to give a suitable popular name we have been analysed the information
from other countries. In Russian and Ukrainian, the butterfly is called “topolevyi
kokonopread” which means “poplar cocoon silkworm” (Sovkovsky, 1969; https://
de.wikipedia.org/wiki/Kleine_Pappelglucke). In German language, this butterfly
species is called “poplar clucking hen” while Lasiocampidae family - “the cluck-
ing” (Nekrutenko, 1974). Finally, in English this species is named December moth.

In the result of those analysed above we decided to give for this moth species
the name - december poecilocampa moth - inspired by hers biological peculiarities
- adults fly during late autumn (October-November) and early winter (December).

In the “Animal Kingdom. Insects” book from Soviet period is mentioned
that in Moldova are found 12 moths species from family Lasiocampidae. Most
widespread from these snout mothsspecies being Malacosoma neustria L. 1758
- being in specialty literature frequently named as an usual pest of fruit trees,
Gastropacha quercifolia L. 1758 - morphologically very nice; Trichiura crataegi
L. 1758 and Lasiocampa quercus L. 1758 about the eight remained lasiocampide
not being offered any date.

For the first time the P. populi (L. 1758) was recorded on the territory of
the country by Alexander Rushcinsky during the interwar period. Alexander
Rushcinsky was a collaborator and entomologist at the Department of Applied
Zoology and Fish farming, of the Agricultural Sciences Faculty from Kishinev,
“Mihadileana” University from lasi, Romania. Thus, he mentioned in his registry
that caterpillar of December moth were observed for the first time under leaves
of Pirus on 30.V.1929 in Bularda village, Orhei district, in our days Calarasi district.
The second registration being fixed on 19.X.1929, unfortunately it was not speci-
fied larvae or pupae.

Exactly this is the most precious national information, showing that over 80
years ago, this species was spreading on these landscapes (Plugaru, 1983). From
this author can also find out that the species “was found in the Old Bucovina
Kingdom, and Podolia Gubernia, then on the east in Poltava Gubernia, Saratov
and Viatca”.

Earth spread. The P. populi (L. 1758) occurs from Northern Spain through
Europe and Asia to Japan. According to Ukrainian literature then P. populi (L. 1758)
is considered an species with Palaearctic being spread throughout European
Russia, including Siberia, the Far East and in Ukraine (Sovkovsky, 1969).
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In other sources, it is mentioned that December moth is a migratory spe-
cies and fly from northern Iberian Peninsula and the Pyrenees to the east, cen-
tral and northern Europe, to Asia and up to Japan where the climate is moder-
ate (Nekrutenko, 1974). Suitable to the information from the database Wildlife
Europaea P. populi (L. 1758) spreads in 41 countries, also mentioning that is
absents in 18 countries (predominantly island areas) and in 10 countries includ-
ing Moldova there no information (Miller et al., 1929). In this context, it is pos-
sible that this moth species can has a distribution in the countries listed with “no
data” where and our republic is appearing. For all that, this small species has not
yet been discovered, although climatic conditions and variety of host-plants can
ensure a normal development of December moth.

Butterfly habitats are the low altitudes up to those mountainous, but prefers
moist deciduous forests and rare on the edges of forest roads and paths, includ-
ing shrub vegetation from hills, parks, boulevards also in the gardens.

Morphological description. Adult: the male length 35 mm and female
44 mm, with 30-45 mm wingspan while the length of anterior wings is between
12-18 mm (Fig. 1).

The color of forewingsis from grey-blue to dark black and with a discretely
purple luster, thinly scaled; base reddish brown; postmedian and subcostal fas-
ciae yellowish white; costa reddish brown; cilia reddish brown, broken by patches
of yellowish white. In the middle of wing is a transverse slightly valuable line, col-
ored in whitish or pale yellow that is ending as a point-stain on the coastal border.

Fig. 1. Poecilocampa populi species — male in repos lateral and
dorsal view (www.lepinet.fr - visited at 25.05.2016)

Hindwing grey, thinly scaled; oblique median line indistinct, yellowish white;
cilia as forewing. Wings has no frenulum - the coupling device of posterior wings
to the previous ones.

Head and collar reddish brown. The collar has yellow obviously short soft
hair (in profile) and dorsal aspect is like “bow tie”. The thorax blackish brown;
abdomen dark brown.

The sexual polymorphism is pronounced: (i) the female is bigger in size
and has threadlike antennae or shortly bipectinate; (ii) the male is smaller with
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strongly bipectinate and long antennae which not exceeding the mid of the fore-
wings length (Ruscinsky, 1927; Sovkovsky, 1969).

The egg. The shape’s egg is oval, flattened laterally with large, shallow, lat-
eral depression; pale grey or whitish, and mottled with darker grey, glossy and
the chorion is glabrous and glossy. The eggs are deposited on the host plants
shoots and overwinter in this stage (Fig. 2).

The larvae. The body dimensions of larvae reach up to 50 mm, this being flat-
tened. Head pale grey with black maculation; the head and body are covered with
secondary setae. Body is pale grey, lightly suffused dorsal with reddish brown,
densely spotted with dark grey or black. The spiracles are brown and peritreme
black. Prothoracic and anal plates strongly marked with reddish brown. The tho-
racic legs are reddish brown and abdominal prolegs grey.

Fig. 2. The eggs of Poecilocampa populi (L. 1758) (www.lepinet.fr)

According coloring, the larvae body present two forms (the feature that com-
plicated species determination): The dark coloured feature - in general is grey-
black, with pairs of rhomboid spots very visible on the backside. Conventionally
we called this feature “Moldavian caterpillar” (Fig. 3a-c); The light coloured fea-
ture - the caterpillar has agrey-brown colour, with small yellow spots and thick
arranged in two rows on the dorsal sides. We called this form conventional “Dutch
caterpillar” (Fig. 4).
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N C
Figure 3. “The Moldavian caterpillar” - photo by I.Scorpan (determinate by ATimus)

In addition, in specialty literature is mentioned that the body colouris formed
and vary depending on the wood of host plant on which the caterpillar feeds.
Thanks to that, the caterpillar becomes almost invisible and so it masks or pro-
tects it from predators - this process being called mimicry.

a b
Figure 4. “The Moldavian caterpillar”: a) “the dark colored feature”
(orig.); b) “the light colored feature” (www.lepinet.fr)

Both forms after head have an excavation whose chitin having a reddish
colour better visible during feedings process, when position of the head gets
orthognathic position.

The pupa has an obtect form, with about 25 mm long and the color is red-
dish brown; being encapsulated within a dense, tough and small cocoon, having
a dark greyish brown colour, similar to the earth.

Nutritional regime. In imago stage, this species not feeds because the pro-
boscisis not well developed only caterpillars are defoliators. After the larval stage,
this speciesis considered a polyphagous defoliator. The caterpillars do not selects
the host plants, so they feed on many deciduous woods and shrubs: the pop-
lar, especially common aspen (Populus tremula), willow (Salix caprea), common
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hazel (Corylus avellana), silver birch (Betula pendula), the common alder (Alnus
glutinosa), the European beech or common beech (Fagus sylvatica), the pedun-
culate oak (Quercus robur), blackthorn (Prunus spinosa), large-leaved linden (Tilia
platyphyllos), Norway maple (Acer platanoides), ash (Fraxinus excelsios), elms
(Ulmus spp.), European Mountain-Ash (Sorbus aucupana), apple (Malus domes-
tica), European plum (Prunus domestica). At these hosts plants we want to add
another two that were not mentioned abovecommon pear (Pyrus sativa) - from
Rushcinsky (1929) and common walnut (Juglans regia) - from own researches.

Discussion

The species of P. populi (L. 1758) inhabits mainly woodland in open forests
with much softwood. In addition, this species can be met in grove rich sites of all
kinds, occasionally in scrubland, hedgerows and gardens, even in villages.

In condition of our republic, P. populi (L. 1758) species develops one genera-
tion per year and overwinter in the egg stage on host plant branches (Fig. 5). The
moth flies from August (in mountain areas) and October to December (in years with
warmer autumn’s months). The adults are nocturnal and are attracted to lighted
sources in early November, but males can sometimes be detected by day to.

Months and decades
1Y, V VI Vil VI IX X

the buds and leaf

=
=
Overwinter

O|O o o

pupe in cocoon below ground
|+|+|+|+ + |+ |+ |+ |+ |+

estival and autumn diapause WIEWIEG)]
Legend: (*) = eggs in diapause; - = larvae; o = pupe; + = imago.

Fig. 5. The biological calendar of P. populi (L. 1758) species (orig.)

Owing to long and dense scales also to pubescence, the butterflies are pro-
tected from the cold, so they can fly at temperatures of 0°C, sometimes during the
first snowfall. Cool late autumn conditions are not binding for the flight and the
development of the species, this been frequently an exception in development.

The female prolificacy is between 120-170 eggs laid singly or in small groups
on the bark and offshoots of host plant.

Caterpillar are usually found between late April to July, and the latest hatch-
ing was observed in May. By day period, the caterpillar is camouflaged on the
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wood or inits cracks. The feeding process occurs only at night period being inten-
sive and fast.

At full development in June - September, the caterpillar migrate into the
soil where occurs the pupation process in a cocoon below ground amongst lit-
ter or beneath loose bark. After pupae developing, the adults could fly but they
remain in the cocoon until the temperatures fall. After mating and oviposition, the
females die soon.

Conclusions

According to literature and our researches result that P. populi (L. 1758) is a
butterfly that spreads permanently in Moldova, but its populations are small,
therefore, in the teaching process the entomological descriptions was avoided.
The large diversity of host plants is not a guarantee for to develop big populations
for to exceed of acceptable limits. The main factors in population density regulat-
ing of this insect species are:

Ecological - (the temperature and humidity), which are not established in
any country, probably for the same reason - the reduced number of individuals
and staggered development of this species;

Physiological - low prolificacy, the eggs are laid without any protection
(pubescent aspect, adhesion, hidden under bark or other shelters,) etc.;

Biological - diverse entomophagous predators and parasitoids species of
various stages of development, which also are not introduced in the entomologi-
cal research;

Migration - the impact concerning individuals involved in the process is
entirely unexplored and analysed, from the same reasons named by us “the com-
plicated species”.

Thus, any information about diverse was not discussed issues in this paper
and obtained from other observations will complete the historical development
of P. populi L. 1758 species in the country and worldwide.
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RECONFIRMATION OF STEGOBIUM PANICEUM (L. 1758)
SPECIES IN REPUBLIC OF MOLDOVA

Abstract: The drugstore beetle, Stegobium paniceum (L. 1758), discussed in the
paper, is part of those which forced the entomologists to study, supposing with-
out enthusiasm, but as a responsibility and a professional necessity, because
it is @ harmful organism of the most important food product - the bread. The
drugstore beetle S. paniceum (L. 1758) (Col., Anobiidae), probably it is spread
in republic and to cause damage to various products of vegetale origin from
deposits of over hundred years. With the same probability it is spread and the
entomophagous L.distinguendus Foerster 1841 (Hym., Pteromalidae), but the
moment of exactly penetration or with aproximation, in this moment it is not
possible to specify. However, these species in 2016 were reconfirmed as present
in republic and the fitted specimens they were stored in museum of Entomology
Laboratory of Institute of Zoology, ASM.

Keywords: Stegobium paniceum, entomofauna of Republic of Moldova.

Introduction

In the class Insecta, there is a great diversity of species with attractive aspect
as some butterflies, rove beetles, bugs, dragonflies, wasps, bumblebees, flies
etc.; therefore, they are studied persistently and can be found in various scientific
sources of entomological field.We also mention that there is another variety of
insects, which morphologically are not attractive but repulsive, because cause
damages to plants and create social discomfort. They are studied only as a neces-
sity and with less passion.

The drugstore beetle, Stegobium paniceum (L. 1758), discussed in the paper,
is part of those which forced the entomologists to study, supposing without

DROBETA, Stiintele Naturii, XXV1/2016, p. 91-102
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enthusiasm, but as a responsibility and a professional necessity, because it is a
harmful organism of the most important food product - the bread.

However, the species have some interesting aspects, namely: (i) it is the only
beetle with Latin naming of genus Stegobium, which comes from the ancient
Greek “stegos”, translated as “roof”, plus “bium” or “bios”, translated as “life”;
the Paniceum species comes from the Latin “panis”, translated as “bread”; (ii) it is
an alien, invasive species of cryptogenic origin, which indicates that is new to the
territory of the Republic of Moldovay; (iii) it is part of the group of pests in stored
products of vegetable origin with a significant impact.

Due to these considerations, we proposed to study it multilaterally, and the
most important aspects are exposed below.

Results and discussion

I. The research of the species in the Republic of Moldova

Recent registration. From the noble intention, called “reutilization of ento-
mological needles” from the insectarium of Plant Protection Department, SAUM
obtained two entomological news.

During the process of needles removal from the damaged insects, the stu-
dents observed an insect with very small dimensions - 1,6-2,5 mm, rust-coloured,
barely visible, but moving with high-speed among the entomological remains.

In its statement, we were sure that is the museum beetle, Anthrenus museo-
rum (L. 1761) (Col., Dermestidae), because it was found thereafter, spreading fre-
quently in various, closed niches (deposits, museums, barns etc.).

After identification, the first finding was rejected since it was determined to
be a species from the same niches, namely S. paniceum (L. 1758) (Fig. 1).

During the specimen collection, concomitantly, another insect has been
found among the entomological remains, similar to a Trichogramma, which has
been shown to be awasp, namely Lariophagus distinguendus Foerster 1841 (Fig. 2).

These species constitute entomological news for us because the S. paniceum
(L. 1758) has the status of invasive, alien species, a new research project in the
Republic of Moldova in which authors of paper collaborates.

Historical records. The first indication of the drugstore beetle, S.paniceum
(L. 1758), appears in the country in Miller and Zubovski’s research (Munnep &
3yboBckuin, 1917), with the synonym, Sitodrepa panicea L.

The authors mention that the species has been encountered in Chisinau, only
that the other information is not presented for this beetle, with all that the other
8 species of the fam. Anobiidae from the same work are accompanied by: site of
collection, date, month and year. From the paper, it can be found that the species
included in the historical list were collected from 1899, but the paper was pub-
lished only in 1917.
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a b [« d

imago viewed: a) dorsal; b) lateral larvae viewed: c) dorsal, b) ventral

Fig. 1. The drugstore beetle Stegobium paniceum (L. 1758) collected specimens
from insectarium of Plant Protection Department, SAUM 12.V.2016

(photo by Irina Mihailov)

In this context, the period of penetration of the drugstore beetle, S. pani-
ceum (L. 1758), can be determined approximately on the current territory of the
Republic of Moldova. Subsequently, the rove beetles checklist of fam. Anobiidae
is completed with the species, Anobium pertinax L., a specimen found by ento-
mologist, lenistea (lenistea, 1933), at 1130 m altitude in Retezat Mountains.

Treatment of species in specialized, autochthon literature. In the paper,
“World of Animals. The insect” (OcTaduuyk, 1983), it is mentioned that there
are 16 species of Anobiidae in the country. The bioecology is presented only for
Anobium punctatum, and the species S. paniceum (L. 1758) are exposed in general
and such as: “live on the planet, harm the flour and the farinaceous products,
the cereals, including the rice and the groats, the tobacco, the dried fruits and
vegetables, the books, etc.”.

In Busuioc’s monograph and manual (Busuioc, 2003, 2006), the pest is very
well described (the spread, the description of the development stages, the biol-
ogy and the ecology, the diet and the pesticide mode of action), only that “the
collections of insects” are not specified as a source of nutrients for the species,
although in other papers that aspect is mentioned.

1. The researches of species on Planet

By analyzing the various sources to find several aspects of the species, three
interesting details have been noted: (i) the insect is accompanied by seven syn-
onyms of the genus (Table 1) and 27 synonyms of the species (Table 2); (ii) the
author, Linnaeus, is indicated in brackets (L. 1758), which confirms that unclari-
ties are present; (iii) the Stegobium genus is attributed to Motschoulsky with the
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reference year, 1860, or after 77 years when the insect has been published for the
first time with the same genre, Stegobium ferrugineum, by a German entomolo-
gist, Johann Friedrich Wilhelm Herbs, in 1783. In this context, we have decided to
decode those aspects as far as possible and to derive more information about the
species from a variety of sources (Fauna Europea, 2016).

By arranging the entomologists in chronological order, who created the
genus names, it has been noted that the authors of the genus Anobium, is a Danish
entomologist, Fabricius, with the reference year, 1775, and an entomologist in the
French source (Franch entomofauna. 2016), Olivier, with the reference year, 1790.
That information is exposed as an entomological curiosity.

In order to continue with the curiosities from the entomological domain, we
mention that the researchers of the drugstore beetle, S. paniceum (L. 1758), have
been from different types of guilds and professional repute, for example:

- Gmelin has been a German doctor, botanist and chemist, but the descrip-
tion of insects was a professional responsibility to which he had to present appro-
priate responses, and thus the heritage of the entomological world was filled with
useful information;

- Gyllenhaal has been a responsible, Swedish officer and a passionate ento-
mologist, but known in history from his last results of his research, accumulated
in various military companies;

- Fabricius, Linnaeus’s student, has been considered the most famous Danish
entomologist of XVIII century, describing over 10 thousand of animals, overlook-
ing the insects, and has established the modern, systematic basis of the insects
classification;

Table 1. Authors, who have created the genera and species names
for anobiid drugstore beetle, Stegobium paniceum (L. 1758)

Author Year mention
Surname | Life | The origin of insect Genus
Authors of genus
1. Linnaeus 1707-1778 Swedish 1758 Dermestes
2. Fabricius 1745-1808 Danish 1775 .
— Anobium
3. Olivier 1756-1814 French 1790
4. Latreille 1762-1833 French 1796 Cis
5. Linnaeus 1707-1778 Swedish 1767 Ptinus
6. Thomson 1824-1899 Swedish 1863 Sitodrepa
7. | Motschoulsky 1810-1871 Russian 1860 Stegobium
8. | Mulsant &Rey 1797-1880 French 1863 Artobium
1817-1895 French
Authors of species based on these genera

1. Herbst 1743-1807 German 1783 Anobium, Stegobium
2. Thunberg 1743-1828 Swedish 1784 Ptinus, Stegobium
3. Gmelin 1748-1804 German 1790 Ptinus, Stegobium
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Author Year mention

Surname Life The origin of insect Genus
4. Marsham ?-1819 English 1802 Ptinus, Stegobium
5. Gyllenhal 1752-1840 Swedish 1808 Stegobium
6. Say 1787-1834 American 1825 Anobium, Stegobium
7. Villa & Villa ?-? Italian 1833 Anobium, Stegobium
8. Melsheimer 1749-1814 American 1845 Anobium, Stegobium
9. Kuster 1807-1876 German 1849 Anobium, Stegobium
10. Steinheil ?-? Australian 1873 Cis

- Fleming (the Scottish author of the name of Anobiidae family) has
been a minister and a naturalist, but his paper is basically dedicated to the
insects, “Insecta: In: Supplement to the fourth, fifth and sixth editions of the
Encyclopaedia Britannica, with preliminary dissertations on the history of the
sciences” (1821);

- the German,Kuster,has published multiple papers between 1844-1912
years, and the most famous being “Beetles of Europe, described from nature”;

- Latreille, a French zoologist and specialist in arthropods, being named as
“prince of entomology” throughout his life for his works dedicated to the insects;

- Melsheimer was an American entomologist, considered as “Father of
American Entomology”, because he described more than 1363 species of beetles
and published “A Catalogue of Insects of Pennsylvania” (1806); he was succeded
by Thomas Say, known from the autochthonous literature as the author of the
species, Leptinotarsa decemlineata Say 1824, but in his country, he was among
the first who organized the “Academy of Natural Sciences” in Philadelphia and
published his classical paper entitled, “American entomology, or, Descriptions of
the insects of North America”;

- Motschulsky was not only a Russian officer and a resercher of The Chief of
Army Staff, but also an entomologist, who collected and studied various insects
when traveling across Europe, Africa and North America; he also created genera
and species names, considering that they are missing or do not fit;

- Mulsant has been a French entomologist and ornithologist, a great owner
of vineyards in the south of France, and also a writer and being from other hon-
orable services, who has become famous with his paper “Natural History of the
Coleoptera of France” (1840). He also included in his research the name of his
employee, Claudius Ray, who continued Mulsant’s work after his death.

- Olivier, has been a French, human doctor, but he studied the insects pas-
sionately and has published “Encyclopedie methodique” in 10 volumes with 389
original drawings, and “Entomology ou Histoire naturelle des insects...” in 6 vol-
umes with 363 original drawings;

- the Swedish,Thomson, has been a member of the Swedish crew, who sur-
rounded the planet with “Fregate Eugenie” for the first time and described the
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various hymenoptera, especially from Vespula genus, and more than 300 beetles
and diptera, which resulted in books and scientific articles.
- the Swedish,Thunberg, Linnaeus’s student, after his undertaken, scientific
expeditions, he has been called “the father of South African botany” and the
“Japanese Linnaeus”, providing valuable information available today.

Table 2. The analysis of synonyms of genres for drugstore beetle S.paniceum (L. 1758)

Nr. | Genus Species Author of genus/ of species
1. | Dermestes Linnaeus 1767
1. paniceus Linnaeus 1767
2. | Ptinus Linnaeus 1767
2. testaceus Thunberg 1784
3. upsaliensis Gmelin 1790
4. tenuicorne Marsham 1802
4. rubellum Marsham 1802
3. | Anobium Olivier 1790, Fabricius 1792 (Fauna Europea, 2016)
6. ferrugineum Herbst 1783
7. minutum Fabricius 1792
8. tenuestriatum Say 1825
9.ireos Villa & Villa 1833
10. nanum Kuster 1849
11. obesum Melsheimer 1845
12.villosum Melsheimer 1806
4. |Cis Latreille 1796
13. bonariensis Steinheil 1873
14. striatopunctatum Steinheil 1873
5. | Stegobium Motschoulsky 1860
15.paniceum (Linnaeus 1767)
16. ferrugineum Herbst 1783
17. testaceum Thunberg 1784
18. upsaliense Gmelin 1790
19. minutum Fabricius 1792
20. rubellum Marsham 1802
21. tenuicorne Marsham 1802
22. pusillum Gyllenhal 1808
23. tenuestriatum Say 1825
24.ireos Villa & Villa 1833
25. obesum Melsheimer 1845
26. nanum Kuster 1849
6. |Sitodrepa Thomson 1863
27. panicea Thomson 1863
7. |Artobium Mulsant& Rey 1863
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From these short sequences of people’s lives, who have completed the ento-
mological science with various species of insects and aspects of their lives, it may
also be noted that the anobiid, S. paniceum (L. 1758), has been the subject of the
research for some historical personalities. Certainly, it is not the morphological
aspect of this insect urged them to the scientific process, but because it was and
continues to be a considerable household pest, or they were compelled, by virtue
of their functions and their statutes, to offer counseling and consultation to those
interested.

From the biography of each entomologist presented in the paper, it can be
determined that all of them have undertaken expeditions and trips to various cor-
ners of the planet. Unintentionally, they could have been those who contributed
to the migration of the species from one country or continent to another because
the bread, the cereals, the packages, the luggages, etc. have been indispensable
for any mode of transport. However, we consider that the migration of this insect
most likely started much earlier, especially, through the trade from Asian coun-
tries to Europe with cereals, spices, domestic animals, horse riding, traction, etc.,
including the natural silk, before the expeditions of Christopher Columbus. In this
context, we emphasize that the year of 1492 - the first expedition of Columbus in
America - is the reference year for the research and establishment of the invasive,
alien species from Europe.

lll. The origin and spread of drugstore beetle S.paniceum (L. 1758)

About the origin and spread of the insect on the planet more conceptions are
exposed, some controversial, such as:

(i) it has a palearctic origin, but in the same context is emphasized “except
China”, an unlikely fact, where in Japan and the Philippines is very widespread,
and the climatic conditions are favorable for the development in China;

(ii) meanwhile, it has become a cosmopolitan because it is present in all
ecozones of the Earth;

(i) in England, it is indicated that is spreading from the Bronze Age (evidence
does not exist);

(iv) in Egypt and France, it is spread from ancient times (evidence not
mentioned);

(v) based on synonyms, the invasion of the insect in other European coun-
tries is assumed approximately, or increasing the populations up to the produc-
tion of the major damages, and the insect got into the entomologists viewfinder
when anincreasing of the populations has been noted up to the production of the
major damages, and namely in: Sweden 1758 (Linnaeus); Germany 1783 (Herbst);
1790 France (Olivier); Denmark 1792 (Fabricius); England 1802 (Marsham); Italy
1833 (Villa & Villa); Russia 1860 (Motschoulsky) (Fauna Europea, 2016);

(vi) itis recognized that in North America and Oceania it has been introduced
and naturalized (information from French), but the penetration period can be
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specified from the authors of the synonyms: USA 1825 (Say) and Australia 1873
(Steinheil) (Fauna Europea, 2016);

(vii) according to the new concepts of organisms migration on Earth, the ano-
biid, drugstore bettle, is considered an invasive, alien insect in Europe, a status
established by Poland 1792 (Glowacinski et al., 2011); Bulgary 1930 and Macedonia
2007 (Tomos et al., 2009), the concept and the status being acquired by the
Republic of Moldova; the penetration has been considered and detected at the
beginning of XX century in the insects collection of Plant Protection Department,
SAUM. detected and determined by Timus in 12.V.2016, based on Miller and
Zubovschi’s list specification from 1914-1915 (Bacal et al., 2012).

From these sequences about the spread and evolution of the drugstore
beetle on Earth, S. paniceum (L.1758), we conclude that the investigations of this
insect are not finalized; therefore, the research will continue.

IV. Nutritional aspects of drugstore beetle S.paniceum (L. 1758)

After it reaches the adult stage, the anobiid does not feed, although, it is
mentioned that produces razing and sawdust. In the larval stage, it is a “super»
polyphagous and the main sources are the products of origin: (i) vegetable - the
cereals (grain, flour, Bran), pastries (bread, pasta, cookies), legumes (broken
grains), dried fruits and vegetables, herbal medications (tea, tobacco and other
tobacco products), coffee beans and cocoa, confectionery products (chocolate),
spices (pepper, cinnamon, coriander, etc.), botanical herbarium; (ii) products of
animal origin-anatomical collections (skeletons), entomological and sericultural;
(iii) industrial - cardboard, polyethylene, wood furniture, covering, mirror and
painting frames, lead sheets.

V. Bioecologicalaspects of species Lariophagus distinguendus Foerster 1841

The wasp adults have been obtained automatically at the time of specimen
collection of S. paniceum (L. 1758) from the insects collection of Plant Protection
Department, SAUM in May 12, 2016 (Fig. 2). The entomophagous is described as
well in Perju’s work (Perju et al., 1989), resulting in that it is a frequent and an
effective wasp in its limitation and to other pests. More details about larvipha-
gous wasp are outlined below.

The wasp, L. distinguendus FoersTer 1841, is polyphagous and attacks sev-
eral pests of deposits: (i) species from the order Coleoptera - Sitophilus grana-
rius, S. zea-mais (Wasp specimens from these species have been obtained in
Romania (Perju et al., 1989), S. oryzae, Rhyzoperta dominica, Gnatocerus cornu-
tus, Stegobium paniceum, Ptinus fur (Busuioc, 2003, 2006), Lasioderma serricorne,
Bruchus brachialis (Perju et al., 1989) and from the order Lepidoptera - Sitotroga
cerealiera.
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a b

Fig. 2. The species Lariophagus distinguendus FoersTer 1841: a) adult, lateral
view; b) another specimens in different positions b) (photo by Irina Mihailov)

The wasp is a larviphagous ectoparasite, which detects the infested grain by
the beetle larvae, by crossing it and depositing only one egg on its body. After
hatching, the intimate sticks to the tegument and extracts the content of the lar-
vae-victim. The parasitized larvae shrinks and dries out.

The majority of the victim beetles are referred to as invasive, alien species,
and the origin of the entomophagous is not indicated in any source, being con-
sidered, as well, comopolitan. In this context, it is interesting to find out if the
wasp, evolutionarily, has “accompanied the victims”, or has continued the nutri-
tion activity on the new species occurring in its habitat.

In the “Fauna Europaea”, the entomophagous larviphagous is shown as
present in 12 countries, including Romania and Ukraine, but for the Republic of
Moldova qualifying as “absent” (Bacal et al., 2012). Thereby, we consider it as a
new species for the country, although, it is specified in the academic, didactic
literature (Busuioc, 2003, 2006).

The species, L. distinguendus FoersTer 1841, represent an interest for the pro-
tection of stored vegetable products against the harmful beetles through biologi-
cal methods, using the Trihogramma model.

Conclusions

The drugstore beetle S. paniceum (L. 1758) (Col., Anobiidae), probably it is
spread in republic and to cause damage to various products of vegetale origin
from deposits of over hundred years. With the same probability it is spread and
the entomophagous L. distinguendus Foerster 1841 (Hym., Pteromalidae), but the
moment of exactly penetration or with aproximation, in this moment it is not pos-
sible to specify. However, these species in 2016 were reconfirmed as present in
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republic and the fitted specimens they were stored in museum of Entomology
Laboratory of Institute of Zoology, ASM. Thereby, the information from autohtone
literature about S. paniceum (L. 1758), it was filled with: (i)source of nutrition -
corpses of insects from collection of Plant Protection Department; (ii) ecological
area of spread - Chisinau city, Petricani neighborhood, SAUM campus; (iii) his-
torical figures who researched the beetle in various countries in Europe, America,
Asia and Australia; (iv) confirmation of spread to larviphagous entomophagous
L. distinguendus Foerster 1841 in Republic of Moldova; (v) the entomological
investigations complement to the national entomological patrimony heritage
with data and with new aspects about 2 species from the same habitation niche:
polyphagous detritophagus S. paniceum (L. 1758) and larviphagous entomopha-
gous L. distinguendus FoersTer 1841.
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Abstract: In this paper the breeding situation, in 2013, of five species of diur-
nal birds of pray (Accipiter brevipes, Buteo rufinus, Circaetus gallicus, Hieraaetus
pennatus si Falco cherrug) from ROSPA0073 Macin-Niculitel is presented. Among
them, Falco cherrug was the only species that was not observed. In comparison
with the previously data, the strengths of the four species, Accipiter brevipes,
Buteo rufinus, Circaetus gallicus and Falco cherrug, seem to be in a decreasing
trend, while Hieraaetus pennatus seems to be the only stable species from this
point of view. The strict applying of the full area management plan is necessary
to increase the number of breeding pairs and, in this purpose, is important to
teach the inhabitants the importance of the biodiversity.

Keywords: diurnal birds of prey, ROSPA0073 Macin-Niculitel, protection.

Introduction

In the last years, the area of ROSPA0073 Macin-Niculitel was the subject of
some studies regarding the occurrence in the area of the diurnal raptor birds.
Principally, they were centred on the Macin Mountains National Park and were

DROBETA, Stiintele Naturii, XXV1/2016, p. 103-114
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focused on migration (Domahidi & Komaromi, 2004; Domahidi et al., 2004;
Komaromi, 2005, Fulop et al., 2012, etc.) and less on the breeding population
(Pap, 2006).

The purposes of this study were to estimate the current breeding populations
of diurnal raptors (Accipiter brevipes, Buteo rufinus, Circaetus gallicus, Hieraaetus
pennatus and Falco cherrug) in the area. The data were obtained in the project
“Studii pentru elaborarea Planului De Management integrat al PNMM prin revi-
zuirea si integrarea prescriptiilor de management pentru siturile Natura 2000
(SPA-ul Macin-Niculitel si SCI-UL Muntii Macinului) ce includ PNMM” (Contract no.
286/POS/August 29, 2011 between RNP Romsilva Administratia Parcului National
Muntii Macinului RA and S.C. Multidimension Research and Development S.R.L. /
S.C. Geosystems Romania S.R.L.).

Materials and methods

ROSPA0073 Macin-Niculitel is situated in Dobrudja, in the north-western
part of Tulcea County. Its area (67,361 ha) includes the Macin Mountains and the
Niculitel Hills. The Macin Mountains is formed of two major parallel crests heav-
ily eroded (Pricopan-Megina, in North-West, and Macin, in the middle part and in
South-East), that are separated by the Greci Depression. Tutuianu Peak (467 m)
represents the maximum height, the lowest being the Jijila Pond (0 m), from the
North-Western limit. The forms of relief are favourable for the thermals which are
used by numerous species of birds (birds of prey, pelicans, storks, cranes, etc.)
that transit the area or breed here.

The Danube flows close to the Western, Northern and North-Eastern bound-
aries. Other running waters are the Jijila, the Greci, the Taita, the Isaccea, and the
Luncavita. They have small debits and they originate from the area (Fig. 1).

The climate is excessive temperate-continental. The summers are very dry
and the winters are very cold. The temperatures fluctuate between -15°C in
January and 35°C in July, with 10-11°C - the annual average. The precipitations
are up to 400 mm/year. The relatively constant winds are intense and blow pre-
dominantly from the North and the North-East.

The vegetation is specific to steppe (Agropyron repens, Stipa pennata,
Chrysopogon gryllus, Festuca sp., Andropogon sp., Thymus sp., Artemisia sp.,
Potentilla sp., Verbascum sp., Ononis spinosa, etc.) and silvo-steppe (Cotinus cog-
gygria, Crataegus monogyna, Prunus spinosa, Quercus pedunculiflora, Quercus
pubescens, Fagus sylvatica - the last, in Valea Fagilor Reserve, etc.).

There are numerous species of animals, including protected ones: Lycaena
dispar, Callimorpha quadripunctaria, Lucanus cervus, Osmoderma eremita,
Cerambyx cerdo, Morimus funereus, Euphydryas maturna, Bombina bombina, Bufo
bufo, Rana dalmatina, Testudo graeca, Elaphe quatuorlineata, Rhinolophus fer-
rumequinum, Spermophilus citellus, Mesocricetus newtoni, Mustela eversmannii,
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Vormela peregusna, Felis silvestris, etc. Almost 200 species of birds were observed
in the last decades in area, 56 of them being of communitarian interest: Ciconia
ciconia, Accipiter brevipes, Aquila pomarina, Buteo rufinus, Circus pygargus, Falco
peregrinus, Falco cherrug, Burhinus oedicnemus, Coracias garrulus, Dendrocopos
leucotos, Picus canus, Lullula arborea, Anthus campestris, Sylvia nisoria, Oenanthe
pleschanka, Ficedula albicollis, Lanius minor, Emberiza hortulana, etc. (cf. infona-
tura 2000).
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Fig. 1. The map of ROSPA0073 Macin-Niculitel
(bordered by orange line, cf. infonatura 2000)

Regarding the birds of pray, the Levant Sparrowhawk (Accipiter brevi-
pes) breeds in relatively small and rare forests, from the dry regions. Its nest
is installed in trees. In Romania, it is a summer visitor, between April and
September, and comprises probably few tens of pairs. The Long-legged Buzzard
(Buteo rufinus) breeds in arid steppe and rocky mountains. For nest, it uses
rocks, trees or even electrical pylons. In Romania, it is a summer visitor and a
migrant bird; it is seen between March and October. Its strength is of few doz-
ens (5-20 pairs, in Dobrogea, mainly in the Macin Mountain). The Short-toed
Eagle (Circaetus gallicus) breeds preponderantly in open, dry areas with moun-
tains and scattered woods and also in depressions. Nests in trees. In Romania,
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it is summer visitor, between March and October and comprises 80-100 pairs.
The Booted Eagle (Hieraaetus pennatus) breeds in forests that alternate with
open areas, in low mountains or plain areas. Nests in trees or, rarely, on cliffs.
In Romania, it is a summer visitor between March and October and comprises
30-80 pairs. The Saker Falkon (Falco cherrug) breeds in wooded steppe and in
the rocks areas from the plains. The eggs are laid on cliff-ledge or in old stick-
nest built in trees; more recently the eggs are laid in old or artificial nests built
on high voltage pylons. In Romania, it is partial migrant. The strength is 2-6
pairs (Bruun et al., 1999; Munteanu et al., 2002; Munteanu, 2005; Svensson et al.,
2009; http://sakerlife2.mme.hu/ro/).

The populations of the species were evaluated through the method of the
observations from the fixed points. Also, the occasional observations made con-
comitantly with the surveillance of the other birds’ species were noted. Only a
small part of the electrical pylons were verified. The observations were performed
in the period April - July, 2013, mainly between 9:00 and 19:00, when the meteo-
rological conditions were favourable.

Results and discussions

During April-July, 2013, among the five species we identified in ROSPA0073
Macin-Niculitel four breeding species: Accipiter brevipes, Buteo rufinus, Circaetus
gallicus, and Hieraaetus pennatus.

We found 6 breeding pairs of Accipiter brevipes (Fig. 2), which confirm par-
tially the previous results, when 15 pairs were mentioned as breeding in 2007 in
the Mdcin Mountains National Park and its vicinity; 10-12 pairs were estimated
in the Park (Pap, 2007). We estimated for the entire special protection area 8-12
pairs, or even a little more. Other previous evaluations: 20-30 pairs (cf. http://
biodiversitate.mmediu.ro; http://cndd.ro).

In the case of Buteo rufinus, we found 12 pairs (Fig. 3). 11 of them confirm
previously known locations (there are 22 of them) and 1is new (near Tichilesti -
Revarsarea). 20-25 breeding pairs were estimated in 2007 in the Park (Pap, 2007).
We presumed to be 15-18 pairs in the entire monitored quarter. Other recent eval-
uations: 20-26 pairs (http://biodiversitate.mmediu.ro) and 30-60 pairs (http://
cndd.ro). Also, 1 pair was mentioned in the area of the Valea Fagilor Quarry (http://
www.anpm.ro/).

Only 2 of the 6 pairs previously known (Pap, 2007) of Circaetus gallicus were
identified by us (Fig. 4) and we estimated the breeding population of the area at
2-4 pairs. Other evaluations: 5-7 pairs in the Macin Mountains National Park or
10-14 pairs (http://biodiversitate.mmediu.ro) and 10-16 pairs (http://cndd.ro) for
the ROSPA0073 Macin-Niculitel.

Hieraaetus pennatus is better represented in the area. 9 pairs were previously
known, and 6-8 were estimated in the Park (Pap, 2007). We found 5 of them and,
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in addition, 3 (Fig. 5). For the whole area, we estimated 10-12 pairs. Other evalua-
tions: 10-14 pairs (http://biodiversitate.mmediu.ro; http://cndd.ro).

Falco cherrug was the only species absent in the observations. In 2007, 3
nests were known in Macin Mountains (Fig. 6), but no one was used at that time
(Pap, 2007). We estimated 0-2 breeding pairs in the area. Other evaluations:
2-3 pairs, in the Macin Mountains National Park (Pap, 2007), 2-6 pairs, some of
them breeding in artificial nests (Gache, 2009), 3-5 pairs (cf. http://biodiversitate.
mmediu.ro) and 6 pairs (cf. http://cndd.ro). In 2008, only one pair from the North
Dobrudja managed to produce 2 chicks (Dorosencu et al., 2013). No pairs were
found recently (2011 and 2012) in the Macin Mountains in the previously used
nests and 3 pairs were found in 2012, in Dobrudja, nesting on the electrical pylons
(cf. http://sakerlife2.mme.hu/ro/).

Conclusions

—InApril - July, 2013, in ROSPA0073 Macin-Niculitel, 4 species of diurnal birds
of prey (Accipiter brevipes, Buteo rufinus, Circaetus gallicus, and Hieraaetus pen-
natus) were identified and a species (Falco cherrug) of the five monitored in this
study have not been found.

- 6 breeding pairs of Accipiter brevipes were found and 8-12 (16) pairs were
estimated.

-12 breeding pairs of Buteo rufinus were found and 15-18 pairs were estimated.

-2 breeding pairs of Circaetus gallicus were found and 2-4 pairs were estimated.

- 8 breeding pairs of Hieraaetus pennatus were found and 10-12 pairs were
estimated.

- 0 breeding pairs of Falco cherrug were found and 0-2 pairs were estimated.

If our data did not underestimate the real figures and, vice versa, if the older
information is not overestimated, it results a decreasing trend of the breeding
population from the area for Accipiter brevipes, Buteo rufinus and Circaetus gal-
licus. The number of pairs of Hieraaetus pennatus seems to be stable. The lack of
observations for Falco cherrug suggests the possibility of a temporary disappear-
ance of the species from the area. The human pressure is responsible for this state
of facts. Some actions must be taken in order to stop the population decline of
these species and to improve their environment of life: the shooting control, the
interdiction of the people access in the nesting areas during the breeding time,
the reducing of the quarry working, the limitation of the wind farm expanding,
the encouragement of the traditional activities with low impact for the milieu,
the practice of the ecological agriculture in the protected area and in its vicinity,
the banning of the deforestation, the maintaining of the bushy areas and natural
grasslands, teaching the inhabitants the respect for nature, the setting of artificial
nests, the insulations of the wires against the electrocution, the strict applying of
the full area management plan, etc.
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Fig. 2. The distribution map for Accipiter brevipes
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Fig. 3. The distribution map for Buteo rufinus
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Fig. 4. The distribution map for Circaetus gallicus
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Fig. 5. The distribution map for Hieraaetus pennatus




The evaluation of the strengths of some diurnal raptor birds | 13

General Hfiborgescu Clgha

N[

- The border of the ROSPA0073 Macin-Niculitel

- Settlements

- Roads

- Unconfirmed pairs (cores of breeding territories)

[ e L]
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DIVERSITY AND STATUS OF TERRESTRIAL VERTEBRATE FAUNA IN
LOWER COURSE OF ICHEL RIVER BAZIN, REPUBLIC OF MOLDOVA

Abstract: The studies were performed in 2012-2016 in various types of ecosys-
tems from the lower course of Ichel river basin. In the studied ecosystems 138
species of terrestrial vertebrates were registered: 39 species of mammals, 82
species of birds, 8 reptile and 9 amphibian species. The highest diversity was reg-
istered in forest and wet biotopes. Among the registered species 22 are included
in the Red Book of R. Moldova, 29 - in Red Book of Vertebrates of Romania, 68 in
Annex Il and 46 in Annex Il of Bern Convention, 22 species in Appendix Il of Bonn
Convention and 7 species — in IUCN Red List with vulnerability status.
Keywords: Ichel river, terrestrial vertebrates, diversity, conservation status.

Introduction

The Ichel river is an affluent of Nistru river of the Republic of Moldova. It
springs at south-east of Sinesti village, Ungheni district and flows to south-east
where it flushes in Nistru river near Cosernita village of Criuleni district. The Ichel
river has a length of 101 km and passes through Calarasi, Straseni Criuleni districts
and Chisindu city area. The river basin includes natural areas (woods, meadows,
steppe sectors, slopes with rocky sites, gorges) and anthropized ones (shelter
belts, agrocoenoses, localities, stone mines, roads).

The building of dams and use of river waters for irrigation and aquaculture
purposes, especially in the middle and lower course of the river, disturbed the
natural course of Ichel river and has affected the natural components of river

DROBETA, Stiintele Naturii, XXV1/2016, p. 115-124
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basin. Nevertheless, the terrestrial vertebrate fauna of natural area Cricova-Goian
from lower Ichel basin is rather rich and there were indicated 97 species of ter-
restrial vertebrates (Carlig, Carlig, 2015). Only several studies can be mentioned,
where data on some terrestrial vertebrate species are presented in the study
area (Doroshenko, 1975; Carlig, Carlig, 2013, 2015; Nistreanu et al., 2013, 2014;
Dibolskaia, 2016). Also, data on species occurrence in the lower Ichel basin can be
found in the Atlas of Breeding birds of the Republic of Moldova (Munteanu et al.,
2010) and in the Atlas of vertebrate species (Munteanu et al., 2013). This study is
focused on diversity, biotopic distribution and conservation status of vertebrate
fauna species from lower course of Ichel river basin.

Material and methods

The studies were performed in 2012-2016 in various types of ecosystems from
the lower course of Ichel river basin, including the natural area Cricova-Goian
of Ichel river basin. The mammals were recorded by direct observations, using
traps (small mammals), counts on the route, after the traces and trophic activity
(carnivorous mammals and artiodactyls), catch with nets and use of ultrasound
detector (bats). The birds, reptiles and amphibians were identified and counted
after direct observations on routes ranging from 2 to 10 km depending on type of
biotope. The ecosystem classification was performed as follow: forest ecosystems
- remains of natural forests, shelter belts, tree plantations, forest edge; pasture
- pasture, steppe, grassland sectors, rocky ecosystems - slopes with rocky sites,
gorges, stone mines; wet ecosystems - riparian, wet meadows, shrub vegetation
situated on the river bank; agrocenoses - cereal crops, orchards, vineyards, fal-
low ground; localities - parks, gardens, agrocenoses within locality limits.

In studies the following equipment was used: binoculars, telescope, laser
rangefinder, night vision monocular, GPS E-Trex-10, digital camera Nikon,
Panasonic, ultrasonic detector D-230, snap traps, live traps.

To emphasize the position of certain species in a biotope the ecological signif-
icance was calculated (W,) using the formulaW_=F _-A /100, where F_is frequency
of the species and A_- abundance index. The species with the significance lower
than 1% in the studied biocenoses are considered accidental; 1.1-5% - accesso-
rial; 5.1-10% - dominant and W > 10% - eudominant in a studied biocoenosis.

The conservation status of terrestrial vertebrates was assessed according to
Red Book of the Republic of Moldova, 3rd edition (2015), Red Book of Vertebrates
from Romania (2005), Convention on the Conservation of European Wildlife
and Natural Habitats (Bern, 1979), Convention on the Conservation of Migratory
Species of Wild Animals (Bonn, 1979), IUCN European Red List. The following cri-
teria of rarity are used in all mentioned sources: LC - Least concern, NT - Near
threatened, VU - Vulnerable, EN - Endangered, CR - Critically endangered.
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Results

In the studied ecosystems of lower Ichel river basin 138 species of terrestrial
vertebrates were registered: 39 species of mammals, 82 species of birds, 8 reptile
and 9 amphibian species (Table 1).

Table 1. Diversity of terrestrial vertebrate species in the studied
biotopes from natural area Cricova-Goian of Ichel river

Ecosystems
No |Species Forest | Pasture | Rocky | Wet | Agroce- | Locali-
sites noses ties
MAMMALIA

Insectivora
1. Erinaceus concolor + +
2. Talpa europaea + +
3. Sorex araneus + - - +
4. Sorex minutus + - - + - -
5. Crocidura leucodon + - +
6. Crocidura suaveolens + - +

Chiroptera
7. Rhinolophus hipposideros + - + - - ;
8 Myotis bechsteini - - + - - -
9. Myotis daubentoni + - + + - +
10. | Myotis dasycneme + - + + - -
11. | Myotis mystacinus + - + + - -
12. | Nyctalus noctula - + - +
13. | Pipistrellus pipistrellus - - + +
14. | Plecotus auritus + - + + - -
15. | Plecotus austriacus + - + +
16. | Eptesicus serotinus + + + +

Rodentia
17. | Sciurus vulgaris + - - - R +
18. | Muscardinus avellanarius + - - - - i
19. | Nannospalax leucodon - + + - + +
20. | Ondatra zibethicus - - - + - R
21. | Arvicola terrestris - - - + - -
22. | Cricetus cricetus - + - - - -
23. | Rattus norvegicus - - - - + +
24. | Mus musculus - - - + + +
25. | Mus spicilegus - + - + + +
26. | Micromys minutus - - - + - -
27. | Apodemus sylvaticus + - + + +
28. | Apodemus uralensis - + + + +
29. |Apodemus flavicollis + - R R 4 T
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Ecosystems
No |Species Forest | Pasture | Rocky | Wet | Agroce- | Locali-
sites noses ties
30. |Apodemus agrarius + - + +
31. | Microtus arvalis - - - +
32. | M. rossiaemeridionalis - - - +
33. | Clethrionomys glareolus - - - - -
Lagomorpha
34. |Lepuseuropaeus + - - - + -
Carnivora
35. | Vulpes vulpes + + +
36. | Mustela putorius + + -
37. | Mustela nivalis + - + -
38. | Martes foina + - + - - -
39. |Lutralutra - - - + - -
AVES
Ciconiformes
40. | Ixobrychus minutus - - - - i
41. | Ciconia ciconia - - - - +
42. |Ardea cinerea - - - - R
Anseriformes
43. | Anas platyrhynchos - - - + - ;
Falconiformes
44. | Circus aeruginosus - - - + - .
45. | Buteo buteo + + - R
46. | Falco tinnunculus - - - j
Galliformes
47. | Perdix perdix - - - R
48. | Coturnix coturnix - - - R
49. | Phasianus colchicus + - - j
Caradriiformes
50. | Charadrius dubius - - - + - -
51. | Scolopax rusticola + - - - - _
Columbiformes
52. | Columba livia - - - + + +
53. | Columba palumbus + - . . - +
54, | Streptopelia decaocto - - - - + +
55. | Streptopelia turtur + - - - - +
Cuculiformes
56. | Cuculus canorus + - - - - +
Strigiformes
57. | Otus scops + - - - - -
58. | Athene noctua - - -
59. |Asio otus + + +
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Ecosystems
No |Species Forest | Pasture | Rocky | Wet | Agroce- | Locali-
sites noses ties
Apodiformes
60. |Apusapus - - + | - R _
Coraciiformes
61. |Alcedo athis - - - - -
62. | Merops apiaster - - - -
63. | Upupa epops + - - - -
Piciformes
64. | Jynxtorquilla + - - - -
65. | Picus canus + - - - - -
66. | Dendrocopos major + - - . + +
67. | Dendrocopos minor + - - B i ¥
68. | Dendrocopos syriacus + - - - + +
Passeriformes
69. | Galerida cristata - + - R + +
70. |Lululla arborea + - - - - i
71. |Alauda arvensis - - - +
72. | Anthus campestris - - - . -
73. | Anthus trivialis + - - - + ¥
74. | Hirundo rustica - - - + + +
75. | Delichon urbica - - - + + +
76. | Ripariariparia - + - -
77. | Motacilla alba - - + + + +
78. | Motacilla flava + - - + - B
79. | Troglodytes troglodytes + - - - - -
80. | Erithacus rubecula + - - + - +
81. | Luscinia luscinia + - - } +
82. | Phoenecurus ochruros - - - - +
83. | Ph. phoenecurus + - . - -
84. | Saxicola rubetra - - - - -
85. | Saxicola torquata - - - + -
86. | Oenanthe oenanthe - - - - - _
87. | Turdus merula + - R - R +
88. | Turdus pilaris - - - - + -
89. | Turdus philomelos - - - _
90. | Turdus merula + - - - _
91. | Acrocephalus arundinaceus - - - + -
92. | Hippolais icterina + - - - -
93. | Sylvia communis + - - - + _
94. | Sylvia borin + - - ¥ + +
95. | Sylvia atricapilla + - - R + +
96. | Phylloscopus collybita + - - + - +




120 | VictoriA NiSTREANU, TATIANA CARLIG, ALINA LARION, V. TURrcAN, V. BurLAcu, VLAD POSTOLACHI

Ecosystems
No |Species Forest | Pasture | Rocky | Wet | Agroce- | Locali-
sites noses ties
97. | Phylloscopus sibilatrix + - - - - -
98. | Muscicapa striata + - - - _ +
99. | Parus major + - + + + +
100. | Parus caeruleus + - - - +
101. | Sitta europaea + - - - - +
102. | Certhia familiaris + - - - - i
103. | Oriolus oriolus + - - - i
104. | Lanius collurio + + -
105. | Corvus corax + - + + _
106. | Corvus frugilegus - - - - i ¥
107. | Corvus corone cornix - - - - + +
108. | Corvus monedula - - - - + +
109. | Pica pica + + + + + +
110. | Garrulus glandarius + - - + j +
111. | Sturnus vulgaris + + + + + +
112. | Passer domesticus - - + + + +
113. | Passer montanus + + + + + +
114. | Fringilla coelebs + - . + + +
115. | Serinus serinus + - - R j _
116. | Carduelis chloris + - - + - +
117. | Carduelis carduelis + - ¥ +
118. | Carduelis cannabina - + - . + ¥
119. | Coccothraustes coccothraustes + - - - + -
120. | Emberiza citrinella + + , + - -
121. | Miliaria calandra - - - - + -
REPTILIA

Testudines
122. | Emys orbicularis } . | B | ¥ | _ _

Squamata
123. | Anguis fragilis + - B + - i
124. | Lacerta viridis + - + ¥ +
125. | Lacerta agilis - + + + +
126. | Natrix natrix - - + + ; +
127. | Natrix tesselata + - R + R _
128. | Coluber caspius - - + - - -
129. | Coronella austriaca + - + - - -

AMPHIBIA

Urodela
130. | Triturus cristatus - - T - T +«1 - T -

Anura
131. | Bufo bufo + ] - [ - T + ] _ [
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Ecosystems

No |Species Forest | Pasture | Rocky | Wet | Agroce- | Locali-

sites noses ties
132. | Bufo viridis - - - + - ;
133. | Bombina bombina + - - + - -
134. | Rana dalmatina + - - + - ;
135. | Pelophylax ridibundus - - + - +
136. | Pelophylax lessonae + - + - -
137. | Hyla arborea - - + - -
138. | Pelobates fuscus - - + - ;
Total species 82 31 38 75 59 69

The common and eurytopic mammals species, such as eastern hedgehog,
mole, serotine bat, mole-rat, wood mouse, fox are frequent and widespread in
the studied territory, with a frequency of 47%-76% and a dominant or eudo-
minant ecological significance (W, = 8-36%). The hygrophilous species, such as
water vole, muskrat, otter were recorded only in wet biotopes with accessorial or
dominant significance (W_ = 3.2-8.8%) in studied ecosystems

Among birds the most common and widespread in various type of habitats
were the long-eared owl, the magpie, the common starling and both sparrow spe-
cies that were observed in all studied ecosystems with a frequency of 58%-80%
and dominant or eudominant ecological significance (W, = 6-54%) during the
whole year. The aquatic birds and waders were registered in wet biotopes near
water basins. The nesting bird species were registered in spring-summer period,
the migratory birds were registered during spring and autumn migrations.

The most common reptile species were the green and sand lizards, the first
one is absent in steppe sectors, the second one is absent inside forest ecosys-
tems, it can be met only at ecotone of woods. All amphibian species were regis-
tered in wet biotopes, in riparian and paludous ecosystems, some species were
recorded in forest ecosystems and only one species - marsh from was observed
in localities (Table 1).

The forest ecosystems that include woods, shelter belts, ecotone zone are
suitable for the many species of terrestrial vertebrates, which use these biotopes
for nesting, for feeding of for shelter. The wet biotopes are favorable for most of
species, for hygrophilous mammal species, for water birds and waders, for the
majority of reptile species and for all amphibian species. The rocky ecosystems
provide shelter and favorable conditions for bat species (reproduction, hiber-
nation), for carnivorous species (shelter, reproduction), for several bird species
(shelter, reproduction, feeding), for some rare snake species. In agricultural eco-
systems many insectivore, rodent, carnivorous mammal species and prey bird
species occur, due to abundant trophic resources. Many passerine birds find
favorable trophic and nesting conditions in agrocenoses as well. As to reptiles
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and amphibians they are accidental in agricultural ecosystems. The open type
biotopes - pastures and steppe sectors have the lowest number of species. Only
eurytopic species or those adapted to specific conditions can be observed here.
The fauna of localities is rather rich - 69 species, of which several are synan-
thropic, several are eurytopic and many other periodically, depending on season,
find favorable trophic, breeding or shelter conditions.

The conservation status of the species was assessed in comparative aspect,
according to the red lists of R. Moldova, Romania, Europe and several European
conventions (Table 2).

Among the registered vertebrate species in the Red Book of the Republic of
Moldova are listed 11 mammal species: C. leucodon (VU), Rh. hipposideros (EN),
M. bechsteinii (CR), M. dasycneme (EN), M. daubentonii (VU), M. mystacinus (VU),
P. auritus (EN), P. austriacus (VU), C. cricetus (VU), M. minutus (VU), L. lutra (VU);
one bird species - C. ciconia (VU); 4 reptile species: E. orbicularis (EN), C. caspius
(EN), C. austriaca (EN), Z. longissimus (EN) and 6 amphibian species: T. cristatus
(VU), P. fuscus (CR), B. bufo (VU), B. bombina (VU), H. arborea (VU), R. dalmatina
(VU). It must be mentioned the presence of E. quatorlineata in this area in the past
century. Unfortunately, the species could not be found in the last 30 years in the
lower basin of Ichel river.

Table 2. Rarity status of terrestrial vertebrate species in lower Ichel river

No of species
No |Class RBRM RBVR Bern Convention Bonn Con- IUCN
Annex Il | Annex 11l | vention

1. |Mammals 1 14 1 10 10
2. Birds 1 5 45 30 12 2
3. |Reptiles 4 5 7 1 - 1
4. | Amphibians 6 6 5 4 - -

Total species 22 30 68 46 22 7

In the red Book of Vertebrates from Romania there are listed 14 mammal spe-
cies: C. leucodon (VU), C. suaveolens (VU), Rh. hipposideros (VU), M. dasycneme
(CR), M. daubentonii (CR), M. mystacinus (EN), M. bechsteinii (EN), P. auritus (VU),
P. austriacus (EN), E. serotinus (VU), M. avellanarius (VU), C. cricetus (VU), M. minu-
tus (VU), L. lutra (VU); 5 bird species: C. ciconia (VU), S. turtur (VU), U. epops (VU),
J. torquilla (EN) C. corax (EN); 5 reptile species: E. orbicularis (VU), C. caspius (VU),
C. austriaca (VU), Z. longissimus (VU), N. tesselata (NT) and 6 amphibian species:
T. cristatus (VU), B. bombina (NT), P. fuscus (CR), B. bufo (NT), H. arborea (VU),
R. dalmatina (VU).

In Bern Convention at Annex Il (strictly protected fauna species) the follow-
ing species are listed: all species of chiropterans (except P. pipistrellus), C. crice-
tus, L. lutra from mammals; /. minutus, C. ciconia, all species of Falconiformes and
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Strigiformes, Ch. dubius, A. athis, M. apiaster, U. epops, all species of Piciformes,
Hirundinidae, Motacillidae, Laniidae, T. troglodytes, E. rubecula, L. luscinia,
0. oenante, Ph. ochruros, Ph. phoenicurus, S. rubetra, S. torquata, all species of
Silvinae, Muscicapinae, Paridae, Sittidae, Certhiidae, E. citrinella, C. cannabina,
C. carduelis, C. chloris C. coccothraustes, S. serinus, O. oriolus among birds; E. orbi-
cularis, L. agilis, L. viridis, C. caspius, C. austriaca, E. longissima, N. tesselata among
reptiles and T. cristatus, P. fuscus, B. viridis, H. arborea, R. dalmatina among
amphibians. In Annex Il (protected fauna species) there are listed all Soricidae
species, P. pipistrellus, S. vulgaris, all Gliridae species, M. foina, M. nivalis, M. puto-
rius among mammals; all species of birds not included in Annex Il with the excep-
tion of C. palumbus, C. corone, C. frugilegus, C. monedula, G. glandarius, P. domes-
ticus, S. vulgaris, P. pica; all species of reptiles and amphibians not included in
Annex Il.

None of the registered species is included in Appendix | of Bonn Convention.
In App. Il there are included 10 mammal species (all bat species) and 12 bird spe-
cies (I. minutus, C. ciconia, A. plathirhynchos, C. coturnix, S. turtur, M. apiaster, all
Chardriidae, Scolopacidae, Accipitridae, Falconidae and Muscicapidae species).

In IUCN Red list only 7 species are of concern for conservation: Rh. hipposide-
ros (NT), M. bechsteinii (VU), M. dasycneme (NT), L. lutra (NT), S. turtur (VU), A. athis
(VU) and E. orbicularis (NT). The rest of species are of Least Concern.

Conclusions

During the study 138 species of terrestrial vertebrates were registered: 39 spe-
cies of mammals, 82 species of birds, 8 reptile and 9 amphibian species. The high-
est diversity was registered in forest and wet biotopes. Among the registered spe-
cies 22 areincluded in the Red Book of R. Moldova, 29 - in Red Book of Vertebrates
of Romania, 68 in Annex Il and 46 in Annex Il of Bern Convention, 22 species in
Appendix Il of Bonn Convention and 7 species - in [IUCN Red List with vulnerabil-
ity status. Despite of strong anthropic disturbances the ecosystems from lower
basin of Ichel river provide favorable conditions for a high number of terrestrial
vertebrate species.
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BIOMONITORING ATMOSPHERIC POLLUTION IN
FOREST ECOSYSTEM “RACOVATII DE SUD”

Abstract: Applying the method biomonitoring passive, lichenindication, taking
into account the abundance and toxitolerance indicator species for the con-
tent of SO, atmosphere, it was assessed ambient air quality in forest ecosystem
“Racovatii de Sud” according to the Scale Gradation Evaluation of Air Quality
(GECA) proposed by Begu et Brega (2009) for Republic of Moldova. Thus, the air
quality from studied area is assessed as low polluted with SO, (SO, = 0.05 to
0, 1mg/m? air), which show significant effects of pollution sources in the area,
including cross-border ones.

Keywords: SO, pollution, lichen indication, forest ecosystem.

Introduction

During last decades the anthropogenic factors of air pollution began to sur-
pass the natural ones, thus acquiring a global character. Emissions into the atmo-
sphere, in addition to negative environmental impacts, show negative effects on
human health, too, are potential to alter the properties of the atmosphere itself,
which may lead to adverse climate and ecological consequences (Begu et Brega,
2009). Damages that air pollution cause to plants, animals and humans are often
obvious and can be easily recognized, but the most frequently they act on unno-
ticed and theirimpact can occur after a long period of time (FAO - UNESCO, 1989).
The significant impacts on forest ecosystems have the atmospheric pollutants
(sulfur compounds, nitrogen, ozone and heavy metals). According to studies con-
ducted within ICP Forest Programme (EMEP/CCC-Report, 2013, Fischer et al, 2010)
transported at distances sulfur compounds, which are deemed to directly or indi-
rectly influence the health of forest ecosystems are: SO, SO,, SO, (Begu et Brega,
2009).

DROBETA, Stiintele Naturii, XXV1/2016, p. 125-130
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Research in this area have identified that many of the toxic effects of air pol-
lutants are difficult to identify and cataloged, because most of them act syner-
gistically with other biotic and abiotic stressors (ICP Forest, 1997). Effects of sul-
fur are manifested by dabbing the alkali nutritive cations, and acidification, and
eutrophication substrate. At the same time, due to soil acidification is favored
and accelerated the mobility of heavy metals accumulated in the soil as result of
atmospheric deposition (Brummer et Herms, 1983).

For monitoring atmospheric pollution of forest ecosystems, some states have
wide implemented the method of ecobioindication. This method is based on the
study of species and communities of organisms susceptible to changing environ-
mental conditions, or having cumulative features, particularly of chemical pol-
lutants. Most popular bio-indicators of air quality are lichens (lichen indication),
successfully used in ecological monitoring in many countries of the world (Begu,
2011). Lichens are extremely sensitive to environmental stress conditions, espe-
cially to air pollution, eutrophication and climate change. Under the Directive on
air quality of the Geneva Convention (1979), lichens have been proposed for the
definition / revision of critical levels and loads of pollutants for different types of
sensitive ecosystems (Nimis et al., 2002). The main advantage of the lichen indi-
cation is the possibility of early detecting the environmental changes and level of
pollution, for a wide range of pollutants, especially SO, before other components
of ecosystems would be affected (Begu, 2011).

In our study, applying the passive biological monitoring through the method
of lichen indication, allowed us to perform an evaluation of air quality in regard
with SO, pollution.

Materials and methods

As subject for study served the forest ecosystem “Racovatii de Sud” from the
Forestry Soroca, Soroca State Forestry Enterprise in the Ceresnovat River basin (Fig. 1).

To achieve the aim of this study were conducted field and laboratory research
in the period 2011-2015.

Was determined the coverage range of the substrate by lichens - based on
the scale of abundance-dominance of Braun - Blanquet (1965), with approximate
visual assessment of the percentage of strain coverage for each species (lvan et
Donita, 1975).

Determination of the systematic appertaining was carried out under labo-
ratory conditions, starting with visual analysis, then using the magnifying glass
MBC-10 and of the microscope Mikmed-5, using special determinators.

Applying the method of lichen indication, which takes into account the abun-
dance and toxicity tolerance of indicator species to SO,, was measured the air qual-
ity of the forest ecosystem “Racovatii de Sud” according to Scale of Gradation of
Evaluation of Air Quality proposed by Begu et Brega (2009) for Republic of Moldova.
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Fig. 1. Ceresnovat River basin

Results and discussions

Within the studied forest ecosystem “Racovatii de Sud”, lichen biodiversity
represented 12 species with different degree of toxicity tolerance to SO,, which
are recommended as species for bio indication for Republic of Moldova (Begu et
Brega, 2009; Begu, 2011). The species of lichens recorded by us that are domi-
nants within respective ecosystem, according to the scale of toxicity tolerance
proposed by Begu (2011), belong to the level Il and Il of toxicity tolerance, indi-
cate, depending on abundance, a weak pollution of air with SO, (Table 1).

Table 1 Specific diversity, toxicity tolerance and abundance (%) of
registered lichens in forest ecosystem “Racovatii de Sud”

The level of toxicity | Air quality Registered lichens species | The abundance of
tolerance to SO, lichens species (%)
| Clean air Ramalina fraxinea 2
Cladonia fimbriata 1
I Low pollution Evernia prunastri 26
Parmelia caperata 7
Parmelia sulcata 15
Hypogymnia physodes 10
Moderate pollution |parmelia acetabulum 7
I Parmelia olivacea 5
Physcia stellaris 5
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The level of toxicity | Air quality Registered lichens species | The abundance of
tolerance to SO, lichens species (%)
v High pollution Candelariella vitellina 7
V Very high pollution Xanthoria parietina 8
Lepraria aeruginosa 5

Thus, air quality in regard with SO, content is appreciated as low polluted
with SO, (SO, =0.05-0,1 mg/ m* air) (Table 2). The quality of air - low polluted with
SO,, shows insignificant effects of pollution sources in the area, including cross-
border ones. The dominance of species of lichens with degree of toxicity toler-
ance Il (Evernia prunastri, Cladonia fimbriata, Parmelia capers, Parmelia sulcata),
confirm low polluted air with SO, that are determined by the location of trans
boundary sources of pollution disadvantaged by the dominance of wind direction
in studied area.

Table 2 The air quality in the forest ecosystem “Racovatii de Sud”,
according to (GECA), based on abundance of lichens species
and level of toxicity tolerance (Begu et Brega, 2009)

Air quality Content SO, Abundance of species with different degree of
in air, mg/m? toxicity tolerance,% of substrate surface

Polluted 0,2-0,3 II1-10-50 or IV>50

Racovatii de Sud

The result obtained in the present study - low polluted air with SO,, show
an improvement of air quality compared to the results of previous studies (2009)
made over 63 forest ecosystems of RM, according to which in this area was certi-
fied moderately polluted air with SO, (Fig. 2). These results show a downward
trend in emissions of pollution sources in the area, including cross-border ones.

The quality of airin the forest ecosystem “Racovatii de Sud” of course is influ-
enced by multiple biotic and abiotic factors (altitude, exhibition, rose wind, rain-
fall, etc.) and their interrelationship, but obviously it can be influences by atmo-
spheric deposition of S-SO,*, which in this area were heavy deposits for 2012.

Low polluted air with SO, can affect in long-term perspective the structural
stability and function of forest ecosystem studied. These processes are mani-
fested by the effects of acidification and eutrophication resulting from sulfur and
nitrogen oxide emissions from economic sector. Degradable effects caused by
sulfur compounds can be hardest felt by oak species as a result of low toxicity
tolerance to sulfur, after sulfur content in leaves (Quercus petraea - 2.0 g/kg for



Biomonitoring atmospheric pollution in forest ecosystem “Racovdtii de Sud” | 129

Quercus robur - 15 g / kg), according to Bolea et Chira (2008). Thus, in order to
avoid and relieve the risk of threat to valuable oak species within the forest eco-
system “Racovatii de Sud” (secular ones), as well as to other vulnerable species of
flora and fauna, are required steps to protect and preserve the given ecosystem.

Fig. 2. The spatial distribution of SO, pollution on the territory of
Moldova, established using lichen indication, Begu et Brega (2009)
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Conclusions

Based on lichen indication, in the forest ecosystem “Racovatii de Sud” the air
quality is assessed as low polluted with SO, (SO, = 0.05 to 0,img / m* air), which
shows significant effects of pollution sources in the area, including cross-border
ones. In long-term perspective the structural stability and sustainable functional-
ity of the forest ecosystem studied may be affected by the intensity of the eco-
nomic processes that contribute to the emission of SO, into the atmosphere with
adverse effects on the strengthening of oak species, which have a low toxicity
tolerance to SO.,.

REFERENCES

BEGU A., 2011: Ecobioindicatia: premise si aplicare, Digital Hardware, 166 p., Chisinau.

BEGU A., BREGA V., 2009: The Assessment of Air quality Through Lichen Indication in
Forest Ecosystems In: Studia Universitatis Babes-Bolyai, Series Geographia, vol. 54,
nr. 3, p. 95-102, Cluj-Napoca.

BOLEA V., CHIRA D., 2008: Flora indicatoare a poludrii, 368 pp., Bucuresti.

BRUMMER G., HERMS U., 1983: Influence of soil reaction and organic matter on the solu-
bility of heavy metals in soils. In: B. Ulrich and J. Pankrath (eds), Effect of Accumulation
of Air Pollutants in Forest Ecosystems, p. 233-243.

FISCHERR. ET AL., 2010: Forest Condition in Europe, 2010 Technical Report of ICP Forests.
Work Report of the Institute for World Forestry 2010/1, ICP Forests, 175 p. Hamburg.

IVAN D., DONITA N., 1975: Metode practice pentru studiul ecologic si geografic al vegetatiei,
250 pp., Bucuresti.

NIMIS P., CASTELLO M., PEROTTI M., 1990: Lichens as biomonitors of sulphur dioxide pol-
lution in La Spezia (Northern Italy), Lichenologist, no. 22, p. 333-344.

***2013: EMEF/CCC-Report 4, Heavy metals and POP measurements, 2011. Norwegian
Institute for Air Research PO Box 100, NO-2027.136 p., Kjeller, Norway.

***1988: FAO - UNESCO, Soil map of the world, revised legend - Report 60 FAO - UNESCO -
Rome, 1988, Published by ISRIC, Wageningen.

***1997: ICP FORESTS, Manual on methods and criteria for harmonized sampling, assesse-
ment, monitoring and analysis of the effects of air pollution on forests, 173 p. Hamburg.



THE ENVIRONMENT ISSUE IN THE HIGHER
EDUCATION SYSTEM: STATE UNIVERSITY

OF MOLDOVA AND “ION CREANGA” STATE
PEDAGOGICAL UNIVERSITY - CASE STUDY

Constantin Manolache, Larisa Noroc, Elena Buzinschi

THE ENVIRONMENT ISSUE IN THE HIGHER EDUCATION
SYSTEM: STATE UNIVERSITY OF MOLDOVA AND “ION CREANGA”
STATE PEDAGOGICAL UNIVERSITY - CASE STUDY

Abstract: In this article it is analysed the focus on environmental issues in
the State University of Moldova (SUM) and “lon Creanga” State Pedagogical
University (“l. Creanga” SPU). According to archives, the study of environmental
issues evolved significantly in the higher education systems around ,80s. SUM
and SPU established special departments and laboratories focused on envi-
ronmental issues which consequently determined them to be taught as part of
the standard list of subjects studied in these universities. SUM fully dedicated
to the training process of specialists in ecology, scientific research and spread-
ing knowledge and practices about environmental protection. PSU contributed
by streamlining the educational methods and preparing the young generation
through developing the ecology related subjects. There were, as well, devel-
oped various teaching methods to prepare stuff for schools and preschools, to
teach and spread knowledge about environmental issues.

Keywords: environmental protection, ecological disciplines, environmental
policies, State University of Moldova, State Pedagogical University.

After the Second World War most Western countries involved in the con-
flict have started a policy of rapid economic revival. In the USSR, a process of
forced retrieval based on extensive development and resource mobilization was
initiated, which caused significant environmental damages. The tense relations
between the capitalist and the socialist system, the danger of a nuclear cata-
clysm prompted the civil society to assess the gravity of the situation. According
to the scientists, the environmental protection is a priority for the socioeco-
nomic development, or a possible nuclear conflict will create an irreparably

DROBETA, Stiintele Naturii, XXV1/2016, p. 131-148
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damaged ecosystem. In the late ‘60 of the XX*" century, all industrialized coun-
tries have adopted laws and administrative measures relating to the protection
of the ecosystem'. In the summer of 1972, the United Nations General Assembly
in Stockholm established the World Environment (Ecology) Day on June 5, and
identified the most important world economic policies of the United Nations
Environment Program (UNEP). Along with the thaw of the East and West rela-
tions, the issue of nature protection and rational use of resources was included in
the peace programs concerning the international collaboration approved by the
XXIVEh XXV XXVIT™ congresses of the Communist Party of Soviet Union. On 16 May
1978 the Presidium of the Supreme Soviet of the USSR ratified the Convention on
prohibiting the use of military means or other methods of negative influence on
the environment?.

The environmental issue, the growth of awareness and responsibility of
the population regarding the environmental protection has generated the
need to organize the ecological education. According to specialists in ecology,
the knowledge of the biosphere can contribute directly to the improvement of
the global, regional and local ecological situation®. The first organizations that
have integrated into the educational process through ecological education,
thematic curriculum development, specialists’ training, conducting relevant
research etc. were higher educational institutions. In 1979-1980, 8 universities
where students were hearing the course “the protection of nature” were work-
ing in Moldovan Soviet Socialist Republic. With this aim, methodical works,
course supports have been developed and at the Moldova Film Studio doc-
umentary films have been realized®. In 1970-1980, “M. Lomonosov” Moscow
State University organized pedagogical internships of training professionals
for teaching environmental disciplines®. The courses had as resort the UNESCO
program “Human and Biosphere”®. Such activities were organized also by
the State Department for Environmental Protection of Moldovan SSR’, the
Institute of Teachers Retraining®. The ecological knowledge was disseminated
by the “Znanie” (knowledge) Society, which organized lessons, seminars,

' Coteata |. Unul e pdmantul. in: Viata satului, 1982, 5 iunie, p. 4.

2 Ibidem

3 Bumbu I. Ecologia si protectia naturii in invdtdméntul preuniversitar. Aspecte metodice la tema
“Omul si biosfera”. In: Faclia, 1994, 17 iunie.

4 Moldova-Film made the films: “The forest is not just trees”, “Traces of ancient life” etc.

5 The Archive of State University of Moldova (forward ASUM), F. 1, inv. 8, d. 1902 (Personal file, no.
D-7, Dediu lon llici), f. 130.

¢ In the UN operated multiple bodies designed to ensure the protection of nature. The
International Biological Program has been called the “Man and Biosphere” and constituted a
serious basis for the research of natural ecosystems. Since 1989 in the USSR is implementing the
UNESCO program, which had introduced the principle of ecological education.

T ASUM,F.1,inv. 8,d.1754 (The personalfile of the doctor in geographic sciences, the reader Matcu
Matvei)

8 ASUM,F.1,inv. 8, d. 1902 (Personal file, no. D-7, Dediu lon llici), f. 78.
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attended both by teachers and students, as well as inspectors-environmen-
talists, officials®.

Environmental issues at State University of Moldova. Since 1973, at the
“V. Lenin” State University in Chisinau, two fields of study have been established
within the Faculty of Biology and Soil Science: “Ecology and environmental pro-
tection” and “Entomology and the biological protection of plants” on the ini-
tiative of a working group from the Department of Zoology and Botany, guided
by the dean lon Dediu®. By establishing these important specializations it was
aimed to ensure the national economy with highly skilled ecologists, to coordi-
nate the issues of environmental education in institutions of higher education, to
contribute to the personnel retraining, etc. The titular teachers were performing
documentation trips in the territory, but also at the internships organized within
the “M. Lomonosov” Moscow State University for the “Environmental protection”
discipline. As a result of the internship, lon Dediu included within the Faculty of
Biology and Soil Science innovative, interactive teaching methods of the disci-
pline “Ecology and environmental protection™.

In the 1980 the issue of the environmental protection was addressed more
intensively at union level. The ecological topics were researched in approximately
200 scientific institutions within USSR, have been reflected in the Communist
Party’s and state programs'. For example, a series of ecological activities were set
in the draft of the CC of the CPSU for the XXVI™" congress “Fundamental directions
of economic and social development of the USSR for 1981-1985 and the period
up to 1990”. In the chapter “Nature protection” it was noticed on the state leader-
ship qualification and control enhancement in nature protection and the environ-
ment, wider mobilization of society in nature protection activities™. The scientists
from MSSR were participating in 14 international projects: “Ecology and rational
use of the main ecosystems”, “Ecological aspects of urban systems”, “The mutual
action between the transformed environment and the genetic and demographic
adaptive structures of the population”, “The research of the impurities from the
environment and their influence on the biosphere” etc. The Ministry of Education

®  The Archive of Social-Political Organizations of the Republic of Moldova (forward ASPO RM),
F. 586, inv. 126, d. 13, f. 126.

1 lon Dediu (born on June 24,1934 in Rediu Mare village, Soroca county). In 1976, he was elected
as chairman of the Inter-University Council for coordination on the issue of “Protection and
rational use of natural resources” He is the founder of the national ecological school, the
school of acoustic ecotoxicology and school of politic ecology. Professor (1981), associate
(1992). Doctoral supervisor of circa 30 doctors in biological sciences etc. Author of about 400
scientific papers, including 20 monographs. Decorated with the Order of the Republic (2010)
etc. In: Membrii Academiei de Stiinte a Moldovei. Dictionar (1961-2006). Chisindu: Stiinta, 2006,
p. 184-185; Dediu I. Enciclopedie de ecologie. Chisinau: Stiinta, 2010, p. 835.

" ASUM, Fond 1, inv. 8, d. 1902 (Personal file, no D-7, Dediu lon llici), f. 79. In 1987 he was at the
third placement of this type.

2 ASPO, F. 586, inv. 126, d. 6, f. 47.

? Dediu ., Nirca E. Locul ecologiei in scoala medie. Tn: Tnvatatorul sovietic, 1981, nr. 10, p. 33.
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of the USSR in the letter of July 1980 “On the organization of the teachers’ con-

ferences in August of 1980” invited the biology teachers to examine the current

issues of ecology, nature protection measures, the physics teachers familiarize
the students with some notions concerning nature protection and the geography
teachers with issues of ecological education.

Consequently, the environmental protection issues become the state’s work
program, together with economic, social aspects and had been included in the
educational programs™. In 1984, by the Order of the Ministry of Higher Education
(MHE) of the MSSR no. 119 of April 27,1984, lon Dediu was appointed the chair-
man of the Standing Committee of the MHE, whose aim was to study the situ-
ation of ecological training and education in MSSR, to accelerate the personnel
training in ecology, to include the ecological disciplines in education. During the
Commission’s activity the ecological issue in the higher institutions of the coun-
try has been thoroughly studied, concrete measures to address these issues had
been developed and submitted to the ministry®. In 1985, the chairman of the
Standing Committee of MHE lon Dediu took part in the works of the first union
ecological school concerning the issue of water ecological chemistry.

In answer to the suggestions of the mentioned committee, on July 31, 1987,
at the session of the Supreme Soviet of the MSSR, a long-term complex program
ontheissue of environmental protection and rational use of the MSSR’s resources
had been approved, lasting until 2005%. The mentioned program was the basis of
the republican scientific conference “Peculiarities of the ecological training and
education of the population and nature protection knowledge propaganda in
MSSR.” On the strength of the CC of the CPSU and the USSR Council of Ministers
Decision no. 102 of April 12,1988 “Regarding the radical reorganization of the situ-
ation of environmental protection in the country” the educational institutions
were to introduce special courses on the subjects of environmental protection
and the rational use of resources within the middle and higher education. A
particular attention was given to the disciplines through the prism of which the
groundwork of the ecological education was established - biology, geography,
chemistry'. Later, the resolutions of the Council of Ministers (Executive) and
the CC Secretariat of CPM followed. As a result, by the order of August 1, 1988, of
" Ropot V. Cu géandul la viitor. [/ Moldova socialistd, 20 ianuarie, p. 2
s ASUM, F.1, inv. 8, d. 1902 (Personal file, no. D-7, Dediu lon Ilici), f. 76.

6 Dediul. Puti perestroichi ecologhicescogo obrazovania i vospitania v vuzah Moldavii. In: Actualinie
voprosi soversenstvovania podgotovchi ucitilei biologhii v svete trebovanii perestroichi narodnogo
obrazovania. Chisinev: Timpul, 1989, str. 32.

" Dediul. Unele sugestii de instruire si educatie in domeniul ecologiei si ocrotirii naturii. in: Actualinie
voprosi soversenstvovania podgotovchi ucitilei biologhii v svete trebovanii perestroichi narodnogo
obrazovania. Chisinev: Timpul, 1989, str. 13, 14; AUSM, F. 1, inv. 8, d. 1902 (Dosar personal, Nr. D-7,
Dediu lon llici), f. 78.

8 Bairac E. O novih formah ecologhicescogo obrazovania. in: Actualinie voprosi soversenstvovania

podgotovchi ucitilei biologhii v svete trebovanii perestroichi narodnogo obrazovania. Chisinev:
Timpul, 1989, str. 5.
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the Minister of Education of MSSR, D. Zidu, was adopted the decision to create
the Interuniversity Department of Ecology and Environment Protection within
the “V. Lenin” MSU. The founder and the first head of the department was the
Professor, Habilitated Doctor I. Dediu, who has spurred a number of directions
of activity, being resumed with the following: the department’s contribution in
personnel training based on the specializations: a. Ecology and environmen-
tal protection; b. Entomology and the protection of plants; the development of
special courses based on the mentioned specializations; teaching the course
“Fundamentals of rational exploitation of natural resources”; the management
of scientific-methodological training activity and environmental education in
higher institutions; the education and retraining of the personnel for the disci-
pline of ecology, including through doctorate; scientific research on environmen-
tal protection and rational exploitation of resources; participation in the develop-
ment of a map of nature monuments of MSSR; the development and introduc-
tion of new methods in promoting ecological activities among the citizens of the
republic; active participation in the work of the Republican Committee, according
the UNESCO program “Man and Biosphere”; the research and the inclusion of the
developments of Soviet and global ecological education in the study process; the
contribution in promoting the knowledge on the ecology among teachersin inter-
mediate, special, vocational schools etc. At the core of the department’s strategy
the principles of complexity, universality and continuity were put.

Under the impetus of the department, the University bought some special
chemical devices; introduced new methods in the study process such as math-
ematical modeling of ecological systems, the computerization of the study pro-
cess, interactive methods. The teachers had to facilitate the access to the ecologi-
cal information, to prepare didactic material, to contribute to the enhancement
of teachers’ professional performance, to initiate experiments in the field. The
process of teachers’ qualification had to have a differentiated character, related
to the teaching program from the general schools or those with special profile.

Known personalities in the country sat on department - I. Dediu, that also
activated as a researcher of the Institute of Zoology (the Academy of Sciences
of MSSR), member of the “Znanie” Society; | Bumbu, senior researcher of the
Laboratory of Lower Plants of the Botanical Garden, head of the Laboratory of
Ecology and Plant Physiology of the Botanical Garden, Chisinau, between 1983
and 1984; Roscovan D., researcher of the Institute of Geology and Geography,
scientific secretary of the Commission for Ecology and Nature Conservation
under the Presidium of the Academy of Sciences of the MSSR; V. Mosanu, main
specialist of the Committee for Nature Protection and Forestry in 1988-1990,
specialist coordinator of the Department for Environment Protection and
Natural Resources of the Republic of Moldova, 1990-1991, scientific researcher
of the National Institute of Ecology, 1991; M. Matcu, researcher of the Institute
of Geography of the Academy of Sciences of MSSR, an institution through which
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it was contributed to the development of the scientific bases of environmental
education of youth in high school, member of the “Znanie” Society. The scien-
tific concerns of the teachers were channeled on studying the ecological systems,
monitoring the impact of industrialization on the environment, developing meth-
ods of environmental protection, the rational use of the resources, environmental
education of the population etc. There were developed and edited a number of
encyclopaedic studies™, instructive- educational works?’, on the use of aquatic
resources in animal husbandry, agricultural and industrial sector”, on the role
of the micro-elements in the life of plants, animals and humans?, on the biogeo-
chemical zoning of the micro-elements in Moldova®, as well as a series of articles
in the collection of articles, the annals and the international scientific journals
and in those of general culture®. In 1993, at SUM, the branch “Ecology and the
Environment Protection” was created besides the Interuniversity Department of
Ecology and Environmental Protection, that contributed to the personnel’s train-
ing?. Given the fact that the environmental protection has become a current goal
for society, the professional performance of the personnel was widely requested
by the higher education institutions in the country. Thus, the Interuniversity
Department of Ecology has ensured the teaching of environmental protection

courses at several institutions, such as SUM, “lon Creanga” PSU, the Academy of
Economic Studies of Moldova (AESM)?*. Some members of the department sat on
the Republican branch of the “Science” Society (I. Dediu, Matcu M., D. Roscovan)
and were participating actively with propaganda lessons of ecology not only in

9 Dediu l. Ecologhiceschii enticlopediceschii slovari. Chisinev: MSE, 1989.

20 Roscovan D. Educatia ecologicd a populatiei din Republica Moldova. Chisinau: USM, 1993; Idem.
Poluarea bazinelor acvatice din Republica Moldova cu ape reziduale de la complexele si fermele
zootehnice de tip industrial. In: Managment ecologic si dezvoltarea durabild. Chisindu, 1996;
AUPS “lon Creangd”, F. 1, inv. 5 PS, d. 664; SUM, Human Resources Department, Personal file,
no.-20 (Dumitru Roscovan); AUPS “lon Creangd”, F. 1, inv. 5 PS, d. 664; SUM, Human Resources
Department, Personal file no.-20 (Dumitru Roscovan); Matcu M. Protectia si transformarea
naturii. Tn: Problemi ecologhicescogo obrazovania, vospitania naselenia i propagandi
prirodoohranitelinih znanii v Moldavii. Chisindu: Stiinta, 1988.

2 Asevschi, V. Folosirea resurselor acvatice in sectorul zootehnic. Chisindu [s.n.], 1989; Idem.
Practicum la zoologia nevertebratelor cu elemente de ecologie (1991).

2 Bumbu I. Microelementele in viata plantelor, animalelor si a omului (1970); AUSM, f. 1, inv. 8, d.
1912, p. 12 (Pesonal file, no. ® 40, Bumbu I.).

2 Bumbu, I. Conceptia si principiile de raionare biogeochimicd a microelementelor in Moldova. Tn:
Conferinta stiintifica a Universitdtii de Stat din Moldova. Chisinau, 1991.

2 Dediu l.Repartition et caracteristique ecologique de mysides de bassiens riviers Dniestr et Pruth.
in: Revue Roumain de biologie. Serie de zoologi, Bucuresti, 1966, t. 11, nr. 3; Mitcu M. Osobennosti
razvitia urbanizatii v raionah agropromislennogo tipa. in: Gheografia naselenia. Tezisi docladov
Vsesoiuznogo Mejvedomstvennogo po gheografii naselenia. Leningrad, 1984.

% [storia Universitadtii de Stat din Moldova 1946-1996. Chisindu: s.a., 1996, p. 202.

% In 1992, ASEM has asked SUM Rector, the Academician B. Melnic to send a teacher to teach the
course “Ecology and rational use of natural resources”. At AESM’s endeavour, Matvei Matcu,
Doctor in geography, Reader was delegated. In: ASUM, f. 1, inv. 8, d. 1754 (personal file nr. M -31),
f.97.
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the country?” but also abroad®. At the SUM, they organized and participated in the
following conferences: the international conference “Nature protection - pres-
ent and future - 1996”; the international conference “Combating desertification
and drought in Moldova”, 1998; the anniversary conference dedicated to the cel-
ebration of the 125th birth of Academician N. Dimo “Land and water resources”,
1998; the conference “The development of scientific and didactic geography in
Moldova”, 1999; the international conference “Drought - prognosis and dilution
of its consequences”, 2000; the Republican conference “The biodiversity and
vegetal ecology of Moldova”, 2001; the scientific conference “Geography studies:
achievements and prospects”, dedicated to the 40th anniversary of the establish-
ment of Moldovan Academy of Sciences, 2001.

Besides the didactic activity the members of the department, together with
the scientists from the National Institute of Ecology and the State Department of
the Republic of Moldova for the Environmental Protection and Natural Resources
developed the ecological bills that have been examined and later adopted by
the Parliament®. The department participated in drafting the Strategic Action
Program of the Republic of Moldova in the environmental protection and ratio-
nal use of natural resources and in developing a similar plan for the Prut river
basin as an integrated part of the Danube basin. The department’s activity was
directed toward expanding the international collaborative relationships on
the ecological issues, which comprises Romania, USA, Russia, Ukraine, France,
Germany, Belarus, cooperation within the community of the Black Sea, including
the Danube basin. A number of important measures in training and retraining of
personnel were achieved.

In 1988, Professor, Habilitated Doctor lon Dediu founded the Laboratory of
Ecology and Nature Protection, which was reorganized in 1991 in the Laboratory
of Geochemical Ecology and Toxicology. Over the years, the heads of the labo-
ratory have been Dr. Leonid Rogosevski (1988-1989), Dr. Eugen Tomnatic (1989-
1991), and since 1991 - Dr. Dumitru Drumea.

In 1997, the Department of Ecology, Botany and Forestry under the lead-
ership of Vasile Salaru was created at SUM. The scientific concerns of the new
department have expanded with the following topics - the study of the biological,
ecological and biochemical principles of the algae, the ecology of edaphic algae
(V. Salaru, N. Ciubuc), the algoflora of different types of water basins (V. Salaru,
I. Ungureanu)®, the industrial biotechnology of microalgae (V. Salaru), ecologi-
cal zoology, the rational use of biodiversity (V. Rusu)®, forest ecology (Boaghe

7 They attended the conferences “International cooperation in the field of environmental
protection” (organized in 1985 in Tiraspol).

% ASUM, F.1,inv. 8, d. 1902 (Personal file, no. D-7, Dediu lon llici), f. 78.

% Istoria Universitdtii de Stat din Moldova 1946-1996. Chisinau: s.a., 1996.

30 MSU, Human Resources Department, Personal file- $S-4 (Salaru Vasile Maxim); USM, D/P Nr. U-2
(lon Ungureanu).

31 ASUM, Personal file, no. R-34 (Russu Vadim Andrei).
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Dionisie), plant ecology, the adventitious plants of Moldova (Cuharscaia L.), algal
biotechnology (T. Dudnicenco)®.

The contribution and the scientific achievements of the teaching staff have
been exhibited in a series of works concerning the analysis of the environmental
situation of the urban territories®, the assessment of the environmental situa-
tion through living organisms®*; woody plants in the conditions of Chisinau®, the
municipality green spaces®®, ecological monitoring®, natural reservations and the
forest quality®®, factors influencing the population of the aquatic mermithidae®.
In order to work assiduously in the field, the SO “Biofil” was organized besides the
Department of Soil Sciences and Ecology (chairman V. Salaru), in which Natalia
Ciubuc took active part*.

With the intention to exchange pedagogical-scientific experiences, the
department’s representatives attended specialized training courses organized
by the Systemic Ecology Department of the University of Bucharest (1to 30 June
2004, Vasile Salaru), took part in national and international conferences. At the
local and international meetings they debated current issues concerning the bio-
sphere conservation, rational use of resources, ecological chemistry and chemi-
cal risk assessment: the international conference “Biodiversity conservation of
the Dniester basin” (Chisinau, 1999); the second European congress of phycology
(Montecantini Terme, Italy, 1999); the second international conference “Actual
issues of contemporary algology” (May 1999, Kiev); the seventh international
congress of phycology (Thessaloniki Hellas, 2001, 18 to 25 August); the scientific
conference with international participation “Soil and future” (9 to 10 August 2001,
Chisinau); the international scientific-practical conference “Soil - one of the main

32 ASUM, Personal file- D-47 (Dudniceno Tatiana).

3 Salaru, V., Dudnicenco, T, Ciubuc N. Estimarea stdrii ecologice a teritoriilor urbane cu ajutorul
algelor edafice in calitate de bioindicatori. In: Analele stiintifice ale USM, seria “Stiinte chimico-
biologice”. Chisinau, 2004, p. 261-262.

3 Salaru, V., Ciubuc, N., Dudnicenco, T. Estimarea stdrii ecologice a teritoriilor urbane cu ajutorul
algelor edafice in calitate de bioindicatori. In: Analele stiintifice ale USM, Chisinau, 2004.

¥ Boaghe D. Rezistenta plantelor lemnoase la substante noxe in conditiile Chisindului. Chisindu,
1995.

% Boaghe D. Spatiile verzi ale municipiului Chisindu: particularitdti biologice, mnanagement ecologic
si dezvoltare durabild, teza de doctor in stiinte biologice. Chisindu, 1998.

3 Boaghe D. Monitoring ecologic forestier. Chisindu, 2004; Dudnicenco T., V. Asevschi D., Roscovan.
Ecologia si protectia mediului cu elemente de lucrdri practice in laborator si pe teren. Chisinau:
ULIM, 2007.

% Rezervatia Naturald de Stat “Plaiul Fagului”. Chisinau: Radenii Vechi, 2003; Cercetarea
ecosistemelor forestiere din rezervatia Plaiul Fagului. Chisinau: Universul, 2009; Boaghe D.,
Monitoring ecologic forestier.Chisinau: (s. n.), 2004.

3 Influenta factorilor de mediu inconjurdtor asupra efectivului populatiilor de mermitide acvatice.
In:Conferinta corpului didactico-stiintific “Bilantul activitdtii stiintifice a USM pe anii 1996/97”, 30
septembrie-5 octombrie 1998. Stiinte naturale. Chisindu, 1998, p. 189.

40 SUM, Human Resources Department. Personal file- S.- 22 (Salaru Victor); SUM, Personal file no.
40 B (Ciubuc-Gogoman Natalia).
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problems of the XXI century” devoted to the 50th anniversary of the N. Dimo

Research Institute of Pedology and Agrochemistry (Chisinau, August 7, 2003);

the botanists’ scientific conference “Protection, reproduction and use of plants”

(Chisinau, 1994); the national conference “Actual issues of genetics, biotechnol-

ogy and improvement” (Chisinau, 1994); the scientific-practical conference “The

European year of nature conservation in the Republic of Moldova: issues, achieve-

ments and prospects” (Chisinau, 1994); “Natural and technogen ecological disas-

ters: causes of emergence, prevention and elimination of their consequences”

(Lvov, Ukraine, 11 to 16 October 2005); the seventh edition of Republican scientific

conference of young researchers “Ecological chemistry and chemical risk assess-

ment” (Chisinau, 2003); the second international conference of ecological chem-
istry (Chisinau, 11 to 12 October 2002); the jubilee symposium “The natural reser-
vation Codru - 25 years: achievements, issues, perspectives” (Lozova, 1996); the
international conference “Pedoecological issues in the Bic river basin” (Chisinau,

2001); the third conference of zoologists from Moldova with international partici-

pation “Protection, recovery and rational use of the biodiversity of the animal

world” (Chisinau, 1995); the XVth international symposium devoted to the ento-

mofauna of Central Europe (lasi, 1996).

The ecological explosion led to the opening of other academic research
units. On 1 September 1992, the Department of Industrial and Ecological chem-
istry was founded, whose purpose was to conduct research and train specialists
in the fields of chemical technology and environmental protection*. At the core
of this structure had been the idea of adjusting the issues of chemistry techno-
logical development to the demands of the ecology. The establishment initia-
tive belonged to the correspondent member of Moldovan Science Academy,
Professor Gh. Duca (actually the chairman of MSA)*. Gh. Duca, the founder of
ecological chemistry in the Republic of Moldova, of the redox concept concern-
ing the action of some peroxide substances on the ecological systems, developed
the theory of biochemical reactors for the treatment of the drinking water and
wastewater. The research results have found expression in over 500 public works
in the country and abroad, including 36 monographs and textbooks*. Among
the members of the department who have contributed to the education process
4 Dudnicenco, T. Human Resources Department. Personal file- D-47 (Dudniceno Tatiana).

42 Rusnac Gh., Cozma V. Istoria Universitdtii de Stat din Moldova 1946-1996. Chisindu, s.a., 1996,

.169.

s gh. Duca (born February 29, 1952, Copaceni village, Singerei district), chemist (the field of
study - physic and ecological chemistry). Habilitated Doctor in chemistry (1989), Professor
(1992). Correspondent member (1992) and titular member (2000) of the Academy of Science of
Moldova. Dean of the Faculty of Ecology of the Free International University of Moldova (1992-
1995). Member of the Parliament and chairman of Culture, Science, Education and Mass Media
Committee (1998-2001). Minister of Ecology, Construction and Territorial Development of the
Republic of Moldova (2001-2004). Since February 5, 2004 - the chairman of the Academy of

Sciences of Moldova.
4 Chimia, stresul situmoarea. Chisindau: Universul, 1997 (in colaborare), Kamanumuyeckue peakyuu
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and the ecological investigations, we can nominate Dr. Reader Maria Gonta®, lulii
Gorodetchi®®, Dr. Reader Gheorghe Siscovschi*, Dr. Reader Victor Covaliov, Dr.
Superior Reader Olga Covaliova, Assistant Reader Diana Juc*, Assistant Reader
Igor Mardari.

Among the courses that fall into ecology we mention: Ecological Chemistry
(holders Gh. Duca, M. Gonta), The Basics of Ecology (D. Juc). The department’s
prodigious achievements and the interest towards the promoted disciplines have
spurredtheinclusionin 2000 of the specialization and specialty of “Environmental
Protection” within the Faculty of Chemistry and Chemical Technology. For the
specialization on environmental protection the following special courses were
set: environmental engineering, hydrochemistry, chemical control of the envi-
ronment, radioecology, the modelling of the pollution and self-purification pro-
cesses of the environment, chemical risk assessment.

Another priority of the department constituted the research activity focused
on the scientific topic “The chemistry and technology of the industrial processing
and waste treatment.” On the basis of the topic there were carried out anodic and
cathodic researches, researches on metal protection toward corrosion, on waste
treatment in the galvanic industry (Associate Professor V. Covaliov), on physico-
chemical mechanics of the disperse systems (Associate Professor Gh. Siscovschi),
on chemistry and oenological technology (Associate Professor Gonta M., Professor
Gh. Duca, Reader I. Mardari), on ecological chemistry (Professor Gh. Duca,
Associate Professor M. Gonta, Reader V. Covaliov, Superior Reader O. Covaliova).
About 30 monographs and textbooks, tens of teaching materials for theoretical
courses were published in the field of ecological chemistry and environmental
protection. The academician Gh. Duca drafted the first handbook of Ecological
Chemistry, published in Romanian, Russian and English language. The main
monographs published by the academician Gh. Duca together with the depart-
ment’s team and that of Scientific Center of Applied and Ecological Chemistry
includes over ten titles, including The ecological audit (2000), Redox processes in
the environment (2001), Modern technologies of combustion and attenuation of pol-
lutant atmospheric emissions (2002), Processes of pollution and self-purification of
the natural waters (2002), Environment engineering in energy (2003), The ecologi-
cally pure wine industry (2004), Hydrochemistry of the small rivers (2004), Chemical
control of the environment (2007), The ecological chemistry of nitrates, nitrites and
N-nitrosamines (2008) etc. The complex activity in the research field has trans-
formed the department into an important research center. The need to develop

u oxpaHa okpyxaroweli cpeds (KuwmHes: LUtunHua, 1983, in colaborare); konozuyecku yucmoe
8UHOOesIbyYeckoe npou3soocmao (KnwnHes: Akagemua Hayk Mongosbl, 2004, in colaborare).

4 MSU, Human Resources Department, personal file no. 42, Gonta Maria Vasile.

4 ASUM, f. 1,inv. 8, d. 1825 (Personal file of Gorodetchi Iu., no. G-14).

47 ASUM, .1, inv. 8, d. 2049.

4 ASUM, f. 1, inv. 8, d. 2013.
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the science was actively promoted among students. Since 1999, by the instru-
mentality of the department the scientific conference for students “Ecological
chemistry and chemical risk assessment” was organized at the Faculty.

Itis well known that the environment and resources is an international issue.
Therefore, for the projects realization, the department has established collab-
orative relationships with the universities in Rome and Florence (ltaly), Institute
of Applied Sciences in Lyon (France), “Gh. Asachi” Technical University and “Al.
I. Cuza” University in lasi, The Oncology Institute, The meat factory, “Alfa” TV
Factory in Chisinau. In the period of 1 to 4 October, 1995, the department initi-
ated and organized the international symposium of ecological chemistry, which
was attended by 160 scholars from 14 countries®*.The second international sym-
posium in this field was organized in 2002 in Chisinau, which was attended by 260
scientists from 26 countries. The third international symposium on the ecological
chemistry was organized in 2005 with the participation of 470 participants from
38 countries.

According to the Rector’s decree and the decision of the Moldovan State
University’ s Senate (decision taken under the Government Decision no. 2317 from
August 02, 1988), in September 1988, the Laboratory of Applied and Ecological
Chemistry was founded within the Faculty of Chemistry. Professor Gh. Duca was
appointed to direct the scientific activity of the laboratory. All the scientific direc-
tions initiated by the laboratory were focused on the idea of using chemistry not
as a source of pollution, but in order to treat and protect the environment.

Ecological education at “lon Creanga” PSU. In the late 80s in the XXth century,
the “lon Creanga” Pedagogical State Institute from Chisinau (now “lon Creanga”
Pedagogical State University (“lon Creanga” PSU) carried forward the Decision
of the CC of the CPSU and the USSR Council of Ministers no. 102 of April 12, 1988
“On the radical reorganization of the environmental situation in the country”*°. A
decisive role in the intensification of ecological education in the institution had
C. Andon®, doctor in biological sciences, scientific researcher at the Academy
of Science of MSSR. On 29 June 1989, C. Andon was confirmed as head of the

49 [storia Universitdtii de Stat din Moldova 1946-1996. Chisinau: s.a., 1996, p. 172. Apud Simposyum
on ecologycal chemistry (1-4 octombrie 1995). Chisinau, 1995.

%0 Dediu I. Unele sugestii de instruire si educatie in domeniul ecologiei si ocrotirii naturii. Tn:
AKmyarbHble 80NpPOChI COBEPUWEHCMBOBAHUA N0020MOBKU yyumerneli 6uosoeuu 8 cgeme
mpebosaHuli nepecmpoliku HapodHoz0 obpazosaHus, Knwmnnes: Tumnyn, 1989.

' Andon Constantin (born August 13, 1943 in Chirilovca village, Soroca county- 2004, Chisinau).
Doctor in biology (1970), Reader (1991). Graduate of Tiraspol Pedagogical Institute (1965).
Biology and chemistry teacher at the Pedagogical School in Lipcani. Between 1967-1970 he got
doctoral studies at the Academy of Sciences of MSSR, Lower Researcher at the Botanical Garden
of the Academy of Sciences of MSSR (1970-1972), Senior Researcher at the Institute of Selection
in Voronezh (1972-1974), Lower Researcher at the Institute of Agronomy in Chisinau (1974-1977),
Senior Researcher, head of laboratory, head of department, deputy director of the Botanical
Garden of the Academy of Sciences of MSSR (1977-1987). Since 1987 Senior Reader, Associate
Professor, head of the Department of Natural Sciences with particular methods of “I. Creanga”
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Department of Natural Sciences and Mathematics®?, starting a series of ecological
projects, being materialized into a serious ecological school.

Among the types of activity carried out by this professor and scientist was the
mobilization of the department’s members in developing and teaching ecological
subjects. Since 1989, at the Faculty of Pedagogy of the Institute the following sub-
jects have been introduced in the curriculum: “The fundamentals of the ecologi-
cal training and the environmental protection” (course designed and taught by
C. Andon, subsequently by E. Haheu), “Ecological education for preschool aged
children” (C. Andon), “Ecological education of future teachers of primary classes
and preschool educators” (Dr. in biology Lesenco A.), “The development of social-
emotional behavior based on the representations about the living for older pre-
schoolers (holder E. Haheu), “Natural sciences with ecological bases” (holders Dr.
in biology V. Cecoi®®), “Zoology with ecology bases”, “Botany with ecology bases”
(Dr. in biology E. Popov®* and Dr. in biology S. Lesenco), “The ecological training”
with emphasis on the ecological situation in the MSSR (S. Lesenco®), “Plants and
animal protection in Moldova”®, “Ecological education through mathematical
activities” (Dr. in pedagogy Ursu L.)*". In order to diversify the teaching strategies,
teachers organized tripsin picturesque places (the Old Orhei, Trebujeni, Butuceni,
Capriana Monastery), natural reservations (Codri, The park from lvancea, The
Taul park (Donduseni district)), museums (the zoological museum of SUM), orga-
nized naturalistic circles “Native land”, in which they were prepared didactical
materials for class hours (collections of shells, insectariums)®®. The didactics of
the nominated disciplines contributed to the teachers’ specialization in teaching
ecological courses, in developing new instructional and educational technolo-
gies focused on developing ecological skills, in mobilization of young researchers
- post-graduates, students studying ecological topics.

Another type of activity targeted the accomplishment of investigations in the
field of environmental training and education. This matched with the approval

Pedagogical University. Author of over 120 scientific and methodical works. in: Universitatea
Pedagogicd de Stat lon Creangd din Chisindu (1940-2000). Chisinau: UPSC, 2000, p. 318.

52 1n 1996 the structure was renamed as Department of Natural Sciences with particular methods.
In 1999, according to Order no. 22 of April 03,1999 and on the basis of the Faculty of Education
reorganization, C. Andon is chosen by competition the head of the Preschool Pedagogy
Department. He worked as head of department till October 22,1999, returning to the post on
February 07,2000. Ibidem.

5 APSU (The Archive of lon Creanga State Pedagogical University), F. I, inv. 2, d. 3350 (The minutes
of the department meetings for the 1997/1998 academic year), p. 82.

5 APSU, F.1,inv. 2, d. 2275, f. 3; Personal file of Eugenia Popov.

5 Ibidem, F.1,inv. 2, d. 2275 (The minutes of the Natural Sciences and Mathematics Department),
f.2.

% Ibidem, F.1 (the report on department work for 1995-1996 academic year), inv. 2, d. 3059, p. 2.

ST Ibidem, F.1,inv. 2, d. 3350, p. 49.

8 Ibidem, F. 1, inv. 2, d. 3350 (The minutes of the department meetings no 1-10 for the 1997/1998
academic year), p. 63.
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of the research topic of Department of Natural Sciences and Mathematics in
1989: “The finalization of ecological education principles for students - future
teachers of primary school and preschool educators.” The mentioned topic was
adjusted to the National Institute of Ecology theme: “The development of the sci-
entific bases for greening public consciousness, training process, as well as the
adjustment of ecological and law relations in the field of natural resource use.”
In 1994, at the Ministry of Education’s behest*’, C. Andon organized the Scientific
Laboratory “Eco-education”, intended for further research in the field of environ-
mental education with the topic: “The activation of the training and education in
the process of nature sciences teaching in the higher education institution - pri-
mary school - the preschool settlement”®’. The department members (C. Andon,
V. Cecoi, E. Popova), post-graduates (L. Gordea, Haheu E., E. Buzinschi), students
involved in the laboratory. In 1997, the laboratory has continued its activity follow-
ing the confirmation of the Ministry of Education, Youth and Sport of the Republic
of Moldova, according to which the ecological investigations are basic and fore-
ground scientific researches®’. As interpreted by Dr. in pedagogy L. Gordea, the
laboratory has focused its work in two main areas: to cultivate the conscience
and ecological culture of young generation through courses and accomplished
researches and to provide pre-university and university education with curricular
supports - study programs, teaching materials, methodological guides, etc. for
the natural sciences, whose content should contribute to achieve the educational
standards for the Pedagogy of Primary Education and Pedagogy of Preschool
Education specialties®. In this context, it is worth to mention that the group of
researchers conducted fundamental investigations, which contributed to the
renewal of the didactic conception, the content restructuring of programs and
disciplines, methodologies and educational means. The curricula of several dis-
ciplines as “Natural sciences with ecology bases”, “Bases of ecological training
and environmental protection”, etc. have been adapted to the local context of
the Republic of Moldova. From 2005, Dr. in pedagogy L. Ursu was appointed at
the leadership of scientific laboratory. Being a specialist in teaching mathematic
disciplines she expanded the greening goal of the training also over mathematic

% Now the Ministry of Education of the Republic of Moldova

% Universitatea Pedagogicd de Stat lon Creangd din Chisindu (1940-2000). Cisinau: UPSC, 2000,
p. 318.

¢ In accordance with the Education Act of the Republic of Moldova (1995, art. 5 (2f), art. 56 (d))
the following goals have been envisaged: to cultivate a sense of responsibility towards the
environment, to teach the environmental awareness; to engage teachers to educate a sensitive
attitude towards the environment. This issue has been mentioned in other official documents
such as: Education Concept in Moldova (1999), the Concept of the National Strategy for
Sustainable Development of the Republic of Moldova (2000), the Concept of Environmental
Policy of the Republic of Moldova (2001), The Concept of Employees Training of the Pre-
university Education (2003) etc.

2 Gordea L. Laboratorul Ecoeducatie al Universitatii Pedagogice de Stat “lon Creanga”.
Didactica Pro, 2003, nr. 6 (22), p. 8.

Tn: Revista
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strategies teaching®. During the laboratory’s activity dozens of scientific articles,
textbooks, university programs and methodical recommendations were pub-
lished and are currently applied inthe daily work practice of preschool and primary
institutions. We should mention the textbooks and didactic works for teachers,
students of higher institutions and those interested in the environment protec-
tion: “Natural sciences with ecology bases” (authors C. Andon, V. Ciocoi, E. Popov,
Chisinau: Lumina Press, 1994), “The bases of ecological education and the envi-
ronmental protection” (authors C. Andon, D. Roscovan, S. Lesenco, V. Asevschi,
Chisinau: MSU, 1996), “Native land. A chrestomathy of literary texts to familiarize
preschool children with nature” (authors C. Andon, S. Mandric, Chisinau: Lumina
Press, 1992), “The acquaintance of children with nature through nature nook, lit-
erary texts and paintings” (authors C. Andon, S. Lesenco, S. Cemortan, Chisinau
[s: n], 1994), “The acquaintance of preschool children with nature through
didactic games” (C. Andon, E. Haheu, Chisinau: Liceum Press, 1997), “A guide for
teachers: environmental education at the homeroom classes: 1st-2nd grades”
(L. Saranciuc-Gordea, Chisinau: Garamond-Studio Ltd., 2008), “Experiential activ-
ities in the primary science course” (S. Ginju, Chisinau: Goromond SRL, 2009),
“How to accomplish the ecological education of pupils? Training for form masters:
1st-4th grades” (Gordea L., Chisinau: PSU, 2010), “Teachers training for achieving
the ecological education for the primary stage of education” (Saranciuc- Gordea
L., L. Bear, Chisinau: PSU, 2012, 160 p.), “Practical-investigatigative activities of
the new curriculum” (S. Ganju, Carabet N., E. Haheu, Chisinau: PSU, 2013), “The
training of environmental education competence of teaching staff for primary
and preschool education” (L. Bear, L. Saranciuc-Gordea, Rusuleac T., S. Ginju,
2014) etc.

There were compiled analytical programs and methodical recommendations
for the internal use of students and teachers from PSU: “Botany with elements
of ecology”, “Pedagogy and methodology of primary education”, “Ecological
education and environmental protection”, etc. In these works were elucidated
the mutual interrelations between the essential systems of life, the interdepen-
dence of biological systems and the natural environment, human influence on
the environment, the laws of nature, the applicability of environmental training
and education in educational institutions; there were analyzed sensitive topics
as “The right of future generations to a healthy environment life.” Since the 90s
of the XXth century at the baccalaureate exams the pupils have taken an exami-
nation in biology, which also included topics involving the ecological issue. As a
result, the members of the department published methodical works for pupils
and high school students to prepare them for the graduation exams, baccalau-
reate and admission: “Biology - educational material for graduating students”
(authors E. Popov, C. Andon, Chisinau, 1990). Today, the team members continue
to develop the methodology of greening the educational process. To achieve

6 Ursu L. Sinteze Ecoeducationale. Chisinau: UPSC, 2010, p. 153-170.
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the desideratum they collaborate closely with specialists from the Institute of
Educational Sciences, State University of Moldova, State University of Balti,
Pedagogical University of Moscow, “Al. I. Cuza” University of lasi etc.

Department and laboratory holders actively participated in national and
internationalscientific conferences dedicated to the ecologicalissue, duringwhich
they presented the outcomes of scientific investigations: “Elements of nature
protection in primary school” (S. Lesenco), “Some ecological aspects in training
the future teachers for preschool establishments” (S. Lesenco), “Educational phi-
losophy” (L. Saranciuc-Gordea), “Aspects of correlation between the ecological
education and the education for changes and development in primary school”
(L. Saranciuc-Gordea), “Theoretical highlights of the evolution and determination
of environmental education concept” (L. Saranciuc-Gordea), “The perspectives
of the experimental program in teaching the competence of ecological educa-
tion of future teachers” (L. Saranciuc-Gordea, L. Ursu), Bioethics integration of
the environmental education in the primary school curriculum (Liliana Saranciu-
Gordea, Ludmila Ursu), “The prerogatives of pre-university and university educa-
tion in the context of the society based on knowledge”. The theses of the analyzed
issues have been published in journals and conference materials, such as “Nature
Protection: present and future” (1995-1998), Issues of social and human sciences
and education update (2009-2016), Journal of Social and Human Sciences (2011-
2015), The proceedings of the international scientific conference “Postmodern
teaching: efficiency and functionality” (2013)% etc., to which all those interested
in the issue of greening the education have access.

In conclusion, in the 80s of the XXth century the issue of environmental
protection knew a substantial evolution within the higher educational system.
Specialized departments, laboratories that led to the inclusion of the ecological
disciplines in the curriculum have been created at the SUM and “lon Creanga”
PSU. SUM was fully integrated in the process of specialists in ecology training,
in scientific research, in dissemination of environmental protection information
and in promoting environmental policies. PSU has contributed to the improve-
ment of environmental training and education of the young generation by devel-
oping the ecological pedagogy, numerous works, teaching methods with the aim
of greening the training, preparing staff for preschool and school education.
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