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JAUBEP3UTET U JOMUHAHTHOCT HA TAKCOHUTE O/
3AE/ITHULATA HA Oligochaeta BO CJIUBOT HA PEKATA CUTHHUL A

B.H. )KMUBUK', . MUJIJAHOBUK? u B.KOCTOB?

! Mpopoono-wamemamuuru (paxynmem, Ynusepsumem y Kocosckoj Mumposuyu, Cpéuja
? [Ipopoono-vamemamuyxu paxynmem, Ynusepsumem y Hosom Cady, Cpbuja
SJH Y Hucmumym 3a cmouapcmeo, Cxonje, Makeoonuja

JleBeTromuImHUTe XUAPOOHOJIOMIKA NCTPaKyBamka Ha CIMBOT Ha pekara CHUTHHIIA,
BO OCHOBA MMaa 3a IIeJI, 3a TPB IaT, 1a TO YCTaHOBAT KBAJMTATHBHO-KBAHTUTATUBHHOT COC-
TaB Ha aKBaTUYHUTE onmroxeTu. McrpaxyBamara ce u3BeneHn Ha 20 JOKAJIUTETH Ha JIOH-
TUTYJUHAJIEH Mpo¢u Ha peKaTa M Ha MOrojeMuTe MPUTOKH. IIpuMeporure ce 3eMaHu co
CypOepoBa Mpexa u co ExmanoB Oarep. Bo konekoHMpaHuoT MaTepujal Ha dayHaTa Ha
JTHOTO yTBpAEHO € mpucycTtBo Ha 37 takconu. damunujara Tubificidae Gewe 3acramneHa co
17 Takconu, Naididae co 12, Enchytridae co 3, Lumbriculidae co 4 u Lumbricidae co 1. Cro-
pel MPecMETaHuOT PaHT Ha JOMUHAHTHOCT BUIOBUTE Limnodrilus hoffmeisteri, Limnodrilus
sp., Tubifex tubifex, Tubifex sp., Limnodrilus udecemianus, Limnodrilus laperedeanus nmaa
HajrojieM IPOLEHT Ha JOMHHAHTHOCT, Taka Ja CIMBOT Ha pekara CuTHuIA ro AeduHupaar
kako eyrpod. Co noOueHWTe pe3ysTaTd 3a HpPB HaT Ce JlaBa NMPHKa3 Ha JAUBEP3UTETOT H
IUCTpUOYIHMjaTa Ha 3aCTHUIUTE HA OJIMTOXETHTE BO CIMBOT Ha pekaTa CHTHHII.

DIVERSITY AND DOMINANCE OF TAXON COMMUNITIES OF
Oligochaeta IN THE DRAINAGE BASIN OF SITNICA RIVER

V. N. ZIVIC!, B. MILJANOVIK? and V. KOSTOV?®

!Faculty of Natural Sciences, University of Kosovska Mitrovica, Serbia
Faculty of Natural Sciences, University of Novi Sad, Serbia
3PSI Institute of Animal Science, Skopje, Macedonia

Hydro-biological investigations of the Sitnica river basin aimed to find the quantitative-qualitative
composition of aquatic oligochaeta during a nine year period. The investigations were carried out in 20
sampling areas on the river and tributaries. Samples were taken with a Surber's net and Ekman's
dredger.

In the collected material, we found a presence of 37 taxons. The family Tubificidae was found with 17,
Naididae with 12, Enchytridae with 3, Lunbriculidae with 4 and Lumbricidae with 1. According to the
calculated levels of species dominance, the species Limnodrilus hoffmeisteri, Limnodrilus sp., Tubifex
tubifex, Tubifex sp., Limnodrilus udecemianus, Limnodrilus laperedeanus had the largest percents.
Thus, the river Sitnica basin may be defined as being eutrophic. With these results, the diversity and
distribution of the oligochaeta community in the drainage of the river Sitnica is shown.
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TAXONOMIC AND ECOLOGICAL ASSESSMENT OF THE
MALACOFAUNA OF KUNE LAGOON (ALBANIA, ADRIATIC SEA).

Sajmir BEQIRAJ and Mynyr KONI
Department of Biology, Faculty of Natural Science, University of Tirana

This paper presents the results of a study on the malacofauna of Kune Lagoon, carried out
from 2000-2003. An assessment of the species composition and quantitative characteristics
of the populations has been done for the mollusc community. 61 mollusc species found in
this lagoon present the highest species numbers, compared to what has been found in the
other main lagoons of the Adriatic Sea on the Albanian coast.

Assessments of several diversity indexes have been done which, together with the
quantitative characteristics of the populations and the variations of their values between
sampling periods, have been used to assess the stability of mollusc populations in different
parts of the lagoon. The community of malacofauna has been studied in relationship with the
characteristics of sediment and associated macrovegetation.

Granulometric analyses of the sediment and quantitative evaluations of the content of
organic matter, phosphates and heavy metals in the sediment have been carried out in order
to understand the relations of the malacofauna with the sediment and to know the
characteristics of mollusc habitats in this lagoon.

CYTOGENETICAL CHARACTERISTICS OF INSECTIVORA SPECIES ON
STRANDZHA MOUNTAIN (SOUTH-EASTERN BULGARIA)

Nasko I. ATANASOV and Tsenka G. CHASOVNIKAROVA

Institute of Zoology, Bulgarian Academy of Sciences, 1 Tzar Osvoboditel blvd., Sofia 1000,
Bulgaria

The Insectivora species Crocidura leucodon (Herman, 1780), Crocidura suaveolens (Pallas,
1811) and Neomys anomalus (Cabrera, 1907), which inhabit the Strandzha Mountain area,
were cytogenetically characterized.

Karyological analysis showed the sympatric distribution of the Crocidura species in the
studied area. Chromosomal polymorphism in the morphology and size of the Y chromosome
by C. leucodon was established. Submetacentric and subtelocentric Y-chromosomes were
described for the first time in the European populations of the species. The karyotype
analysis of the Crocidura species in Bulgaria confirms the relative stability of their
karyotypes and the species’chromosomal variability.

The karyotype of Neomys anomalus in Bulgaria (2n = 52; NF = 98; NFa = 94) was
described. The X chromosome is subtelocentric and the Ychromosome is submetacentric.
The differential staining (C- and Ag- banding) of the chromosomes were characterized.
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VARIATION IN SEX RATIO, PLANT HEIGHT AND NUMBER OF
FLOWERS IN MONTANE POPULATIONS OF Mercurialis perennis

Vladimir JOVANOVIC and Dragana CVETKOVIC
Faculty of Biology, Studentski trg 16, 11000 Belgrade, Serbia

The aim of this study was to examine variation within and among high altitude populations
of Mercurialis perennis, a dioecious anemophilous species with wide geographical and
altitudinal distribution in Europe. We studied populations from Povlen Mt. (altitudes 1260-
1300m above sea level) and from Kopaonik Mt. (altitudinal range from 1360m to 1480m
a.s.l.), as well as sex ratio, plant height and number of flowers per plant.

In analysed populations, the sex ratio was biased, i.e. different from 1:1. The bias was more
pronounced in Povlen populations. The percent of males decreased with increasing altitude.
Sex ratio was not significantly correlated with density, showing consistency with previous
findings in M. perennis. Plant height showed significant intersexual and interpopulation
variation. The results of Nested ANOVA showed that Kopaonik plants were significantly
higher than Povlen plants and that the effect of sex was also significant (male plants being
higher than female plants), while the effect of localities within mountain was nonsignificant.
Analysis of within-sex variation in number of flowers revealed nonsignificant differences
among populations in male plants. In female plants the differences were highly significant
between mountains (mean number of flowers was higher in Kopaonik plants), while the
effect of localities within mountain was not significant. The obtained results are discussed
with respect to current hypotheses concerning sex ratio, plant size and differences in resource
investment.

INTRASPECIFIC LATITUDINAL CLINES OF BODY SIZE - THE
VALIDITY OF BERGMANN'S RULE IN AMPHIBIANS

Dragana CVETKOVIC

Faculty of Biology, University of Belgrade, Studentski trg 16, 11000 Belgrade, Serbia

Analyzing patterns of variation in body size is an important issue in evolutionary ecology.
One of the most well known generalizations concerning these patterns is Bergmann’s Rule.
Initially formulated for an interspecific level, it was later extended to an intraspecific level.
Validity of Bergmann's rule in endothermic species is very well documented. However, the
general applicability of this rule, for example to ectotherms, has been vigorously debated.
Within major groups of ectothermic vertebrates, evidence was found for and against
Bergmann clines, as well as for inconsistent biogeographical patterns and contrasting
associations with environmental gradients. Amphibians are particularly interesting in this
respect.

The aim was to review the available information on geographic variation in body size,
especially in anurans with a focus only on studies where the statistical significance was
tested in order to examine whether the observed trends conform to Bergmann’s rule.
Additionally, the study hoped to identify potential proximate causes of the observed patterns

Maxke0HCKO €KOJIOIIKO IPYIITBO 29



IIT Congress of Ecologists of the Republic of Macedonia - Abstract book

of variation along the latitudinal gradient with the emphasis on two species of widespread
European anurans.

Conclusions indicate that there is little support for the notion that amphibians in general
follow Bergmann’s rule and for the existence of simple, general explanation of this phe-
nomenon in ectotherms. Rather, complex latitudinal patterns of body size variation suggested
more complex underlying mechanisms than a simple correlation with temperature. The
results on anurans point to different impacts of particular thermal environments and seasonal
time constraints along geographic gradients. There is also the need for more detailed studies
of correlated life history traits, especially fecundity.

Campanula lingulata WALDST. ET KIT. 1801. (CAMPANULALES,
CAMPANULACEAE) IN THE FLORA OF MONTENEGRO

Sinisa SKONDRIC, Novak CADENOVIC, Ranko PERIC, Pal BOZA, Ruzica IGIC and
Goran ANACKOV

Department of Biology and Ecology, Faculty of Science, University of Novi Sad, Trg D. Obradovicéa 2,
21000 Novi Sad, Serbia

Campanula lingulata Waldst. et Kit. is Balkan subendem. According to the Flora Europaea,
C. lingulata W. et K. belongs to the section Campanula and a group with three stigmas,
three-locular ovary and calyx with appendages between the teeth. It grows on grassy places
and scrubs.

In comparative morphometric analyses, we included three populations, two of which were
coastal (Valdanos and Podi) and one mountain (Ostrog). Quantitative and qualitative
characteristics were analyzed while multivariate techniques of Statistica 7.1 were used for
statistical descriptions. The distribution of C. lingulata W. et K. based on literature,
herbarium and field data will be mapped on UTM grid 10x10 km.

The results show very significant differences between coastal and mountain populations
based on stem (simple or branched) presence of axillary inflorescence, flower size, style
shape and hairly. In this study, we will disscus the taxon Campanula capitata Sims. 1805.
and its possible re-establishing. It is possible that plants from Ostrog belong to this taxon.

ALTITUDINAL PATTERNS OF VARIATION IN SEX RATIO AND
SEXUAL SIZE DIMORPHISM IN Mercurialis perennis

Dragana CVETKOVIC and Vladimir JOVANOVIC
Faculty of Biology, University of Belgrade, Studentski trg 16, 11000 Belgrade, Serbia

Mercurialis perennis L. (Euphorbiaceae) is a dioecious anemophilous species with wide
altitudinal distribution. The aim of this study was to examine patterns of sex ratio variation
and intersexual size differences along an altitudinal gradient.

During spring 2007, we studied nine populations from Serbia, representing an altitudinal
range of 196-1540 m a.s.l. The results show that the sex ratio was biased, i.e. significantly
different from 1:1, in the majority of populations; non-significant deviations from a unity
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ratio were found in three cases. The frequency of males ranged from 0.790 to 0.404 and
decreased with increasing altitude. This relationship was statistically significant (-0.718, p <
0.05).

Our study also revealed significant intra- and interpopulation variation in plant height. The
effect of sex on size was also significant with male plants being higher than female plants in
all populations except one. In the total sample, size differences in favour of males were
highly significant (p<0.001) in five populations; females were not significantly larger in any
of the analysed populations. In dioecious plants, the resource investment in reproduction is
typically greater for females than for males; this may have sex-specific consequences on
growth rates and result in prominent sexual size dimorphism. Some previous studies
suggested that, contrary to expectations, females of herbaceous perennials are often the
larger sex. In our study, however, the results on intersexual differences in plant height
generally fit the hypothesis of males being the larger sex.

FLORAL MORPHOMETRICS OF Gentiana pneumonanthe L. GROWING IN
DIFFERENT HABITATS

Zorica POPOVIC, Srdan BOJOVIC, Miroslava MIJATOVIC and Vladan PORPEVIC

Department of Ecology, Institute for Biological Research “Sinisa Stankovi¢”, University of Belgrade,
Bulevar despota Stefana 142, 11060 Belgrade, Republic of Serbia

Morphological traits of plants vary considerably in relation to different environmental
conditions and may become sensible indicators for conservation purpose of rare and
threatened species. Due to the destruction, deterioration and fragmentation of habitats within
its area range, the rare and threatened species Gentiana pneumonanthe has been limited to
small and isolated populations. Furthermore, demographic studies of geographically isolated
species imply that the loosing of genetic variability and reducing the ability of populations to
adapt to changes in the environment lead to extinction of populations from a particular
habitat.

G. pneumonanthe reproduces exclusively by means of seeds; the adult reproductive plant has
one to many stems that bear from one to more than 30 flowers which are adapted to
pollination by bumblebees. The number of flowers per plant, as well as their size and shape
are important for reproductive success. Fourteen morphometric variables of Marsh gentian
flowers from two sites at Maljen Mountain (Western Serbia) were analyzed. The flowers
were collected from twenty-five individuals growing on a meadow as well as from twenty-
four plants growing inside the Scotch pine forest. The size and shape of flowers were studied
using standard biometric methods. Cluster analysis indicated overall differences between
populations. Both populations differed with respect to almost all the floral morphometric
characters (p< 0.05).
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PHENOTYPIC VARIATION AMONG MEMBERS OF THE Cheilosia
canicularis GROUP (DIPTERA: SYRPHIDAE) USING WING GEOMETRIC
MORPHOMETRY

Jasmina LUDOSKI"?, Ljubinka FRANCUSKI', Ante VUJIC' and Vesna MILANKOV'

"University of Novi Sad, Faculty of Sciences, Department of Biology and Ecology,
Trg Dositeja Obradovica 2, 21000 Novi Sad, Serbia
“supported by a PhD fellowship from Ministry of Science of Serbia

A landmark-based geometric morphometric approach was used to assess differences in the
size and shape of wing among three species of the Cheilosia canicularis group (Diptera:
Syrphidae): C. canicularis, C. himantopus and C. orthotricha. Wing size and shape variation
was observed from 25, 176 and 41 specimens of C. canicularis, C. himantopus and C.
orthotricha, respectively, from six localities on the Balkan Peninsula: Eastern Alps
(Slovenia), Jahorina Mt (Bosnia and Herzegovina), Fruska Gora Mt (Serbia), Homoljske Mt
(Serbia), Kopaonik Mt (Serbia), Durmitor Mt (Montenegro).

Significant differences in wing size were found between all analysed species, as well as
among populations of C. canicularis and C. himantopus. Additionally, canonical variate
analyses of wing shape revealed clear separation between C. canicularis and C. orthotricha.
Sexual size and shape dimorphism was observed in all analysed species. Male wings were
larger than female wings at C. canicularis and C. himantopus, while statistically significant
differences in wing shape were observed among males and females of all analysed species.
These results suggest that wing parameters contains helpful informations in quantification
phenotypic variation and identification of species in this taxonomically problematic group.

TYPES OF THE COMMON VOLE (Microtus arvalis PALL.) AN ITS
POPULATION DEVELOPMENT IN BULGARIA

Orlin DECOV' and Georgi MARKOV?

! Plant Protection Institute, 2230 Kostinbrod, Bulgaria,
? Institute of Zoology by Bulgarian Academy of Sciences, , Boul. "Tzar Osvoboditel "# 1, 1000 Sofia,
Bulgaria

The common vole (Microtus arvalis Pall., sensu lato) is the main rodent pest in Bulgaria and
presents urgent problems. An analysis of long-term data of its occurrence and population
levels in alfalfa and winter cereal fields resulted in classifying the country’s territory into
five categories with regard to the degree of the voles’ harmfulness: very strong, strong,
medium, low and very low.

Results showed that several new zones of high vole harmfulness have recently arisen. They
are situated mainly in North-eastern and North-western Bulgaria and in the region of high
fields in West Bulgaria as well.

The investigation of the dynamics of the vole population under the specific climatic
conditions in the agricultural ecosystems in the new North-western zone of high harmfulness,
carried out on the grounds of the development of the vole populations over a period of 44
years (1961-2004), revealed the relationship between the vole numbers and some climatic
parameters affecting the development of the biota were found.

32 Macedonian Ecological Society



IIT Konrpec Ha ekono3ute Ha Makenonuja - Knuea na ancmpaxmu

There is a trend of an increase in and stabilization of the voles’ numbers at higher levels as
well as an extension of the affected areas and regions. The long-term population fluctuations
in different zones are used in predicting the vole population and expected damages.

MORPHOLOGICAL VARIABILITY OF TWO CHROMOSOMAL FORMS
OF PINE VOLE (Microtus (Tericola) subterraneus DE SEL.-LONG., 1836) IN
BULGARIA

Tsenka G. CHASOVNIKAROVA and Nasko I. ATANASOV
Institute of Zoology, Bulgarian Academy of Sciences, 1 Tzar Osvoboditel blvd., Sofia 1000, Bulgaria

The European pine vole from Eastern Europe is defined as a polytypic species because of its
high level of interpopulation polymorphism and intrapopulation variability. The species has a
disjunctive area in Bulgaria and occurs in the high mountains and along the Black sea coast.
Two chromosomal forms have been found — one with 2n=52 and the other with 2n=54.

A total of 86 specimens were examined, belonging to the different chromosomal forms from
3 localities in Bulgaria. The morphometric variation was analyzed using a set of 11 standard
cranial measurements. The morphometric variation among geographic samples was
evaluated by one-way analysis of variance (ANOVA); pairwise comparisons of character
means were performed by Scheffe’s method. Principal Component Analysis (PCA) was
applied to reduce the initial multidimensional data space in fewer dimensions and clarify the
relationships of the studied populations.

Significant morphometric heterogeneity among geographical samples in 54.5% of the
characters was established. Phenetic relationships between the geographic population groups
showed high degree of similarity between the samples with 2n = 54 chromosomal number
and a great distance between them and the sample with 2n = 52 chromosomal number. The
obtained results illustrate the correspondence between the karyotypic and phenetic variation
of the studied population groups.

DISTRIBUTION AND ESTIMATION OF THE POPULATION SIZE OF THE
SHORT-TOED SNAKE-EAGLE Circaetus gallicus IN MACEDONIA

Metodija VELEVSKI' and Bratislav GRUBAC?

' Macedonian Ecological Society, PO Box 162, 1000 Skopje, Macedonia
’Institute for Nature Protection of Serbia, dr. Ivana Ribara br. 91, 11070 Beograd, Serbia

Data on the distribution of the Short-toed Snake-eagle Circaetus gallicus in Macedonia were
gathered in the period 2000-2007. Presence of 61-73 pairs was confirmed, and estimation of
the total Macedonian population was done to 100-150 pairs. Territories were mostly located
in the degraded oak forests in Southern Macedonia, on altitude of 300-700 m a.s.l. (range
100-1000 m a.s.l).
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SURVEY OF THE RURAL POPULATION OF THE JACKDAW (Corvus
monedula) IN PELAGONIA

Borut STUMBERGER' and Metodija VELEVSKI*

1. SI-2282 Cirkulane 41, Slovenia,
2. Jurij Gagarin 55/5, 1000 Skopje, Macedonia

A survey of the Jackdaw Corvus monedula was performed in Pelagonia (Macedonia) during
May 2002. In area covering ca. 1050 km2, 86 villages and their surroundings were surveyed
and in total 879 pairs in 76 colonies were registered. Average number of pairs in colony is
10.1 (median = 7). Ecological density is 80.8 pairs/100 km®. This density in northern and
middle Pelagonia is twice as high as in southern Pelagonia. Northern and middle Pelagonia
(742 km?2) is characterized by meadows and pastureland, southern Pelagonia (352 km2) by
land claimed areas.

ETHOLOGICAL ISOLATION AMONG Drosophila melanogaster STRAINS
RAISED MORE THAN 35 GENERATIONS ON DIFFERENT MEDIA

Sofija PAVKOVIC-LUCIC and Vladimir KEKIC

Institute of Zoology, Faculty of Biology, University of Belgrade, Studentski trg 16, 11000 Belgrade,
Serbia

In a series of experiments conducted in our laboratory during the investigation of Drosophila
melanogaster mating behavior, the goal of one of them was to determine if there is
significant ethological isolation among flies raised 36-39 generations on different nutritional
resources. We hypothesized that the long-term raising of flies on different larval nutritional
resources would be reflected in some of their morphological and behavioral traits.
Experiments were conducted with flies raised on three different media (standard cornmeal-
agar-yeast medium, banana and tomato). In female choice experiments, there were
significant differences in number of copulations achieved by males which belong to different
>’nutritional strain’’; males raised on banana were the most successful.

On the other hand, when multiple choice tests were used, no significant differences in
number of copulations achieved by males from various lines were detected. Also, the degree
of sexual isolation among three strains (Malogolowkin-Cohen’s isolation index) as well as
selection indices of males and females (Levine’s selection indices) were not statistically
significant.

It is possible that the degree of ethological isolation between experimental types vary
because of different sex-ratio used, 1. e. in female choice experimental design, the sex ratio
was F: M =1 : 2, while in multiple choice test, the sex ratio was F: M = 1: 1. These results
confirm our previous investigation that different sex ratios may influence both male-male
competition as well as female choice in this dipteran species.
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DEVELOPMENTAL STABILITY, BODY SIZE AND MATING SUCCESS
OF Drosophila melanogaster MALES RAISED MORE THAN 35
GENERATIONS ON DIFFERENT MEDIA

Sofija PAVKOVIC-LUCIC and Vladimir KEKIC

Institute of Zoology, Faculty of Biology, University of Belgrade, Studentski trg 16, 11000 Belgrade,
Serbia

Sexual selection is usually defined as selection that arises from differences in mating
success. Whether mating success is achieved through inter-or intrasexual interactions, large
body size in males emerged as a correlate of mating success across a range of insect taxa.
Recent investigations with Drosophila species have indicated, however, that the relationship
between body size and male mating success is complex and may not be as strong as
originally believed. Also, many studies have looked at the consequences of developmental
instability by seeking associations between asymmetries and mating success, but the results
are quite different.

We wished to examine the influence of the nutritional content of the larval male diet on
phenotypic traits like wing size parameters (length and width) and number of sex comb teeth,
their symmetry and male mating success in Drosophila melanogaster. Experiments were
conducted with three D. melanogaster strains raised more than 35 generations on different
media (standard cornmeal-agar-yeast medium, banana and tomato).

Quality of the larval diet had a significant influence on male wing parameters, but not on the
number of sex comb teeth or on fluctuating asymmetry (FA) of any of these traits.
Afterwards, the largest males (that had developed on cornmeal medium) were not the most
successful in mating; on the contrary, males of *’banana’’ strain were the most successful in
achieving copulations.

According to our results, when wing size variation was significantly induced by variation in
nutritional quality, size was not positively correlated with male mating success. We found no
evidence of an increase of FA under different larval food sources in any of the traits (wing
length, wing width, sex comb teeth number), although two traits (wing length and wing
width) were more sensitive to developmental conditions than FA.

THE AUTECOLOGY OF Thermopsis turcica KIT TAN, VURAL &
KUCUKODUK (ENDANGERED AND ENDEMIC PLANT FROM TURKEY)

Tuna UYSAL', Mustafa KUCUKODUK' and Murad AYDIN SANDA'
ISelcuk Unwversity, Science and Art Faculty, Biology Department, 42031 Campiis Konya, Turkey

Thermopsis turcica Kit Tan, Vural & Kiiciikodiik which has grown only around the lake of
Aksehir and its environment in the world is located as CR according to IUCN categories and
is investigated as autecological. The element contens (Fe, Zn, Cu, Mn and N, P, K, Na) in the
upper ground and in the under ground parts of plant are determined. Fe content in under
ground parts is more higher than other plant parts. This kind of plant has grown on the moist
soil has a sandly-clay teksture.
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BOTANICAL, GEOGRAPHICAL AND ECOLOGICAL
CHARACTERISTICS OF THE DAMP AREAS OF THE SUMMER
SNOWFLAKE (Leucojum aestivum L..) RESERVE IN THE VALLEY OF
VRANA RIVER NEAR OSMAR AND KOCHOVO SETTLEMENTS, VELIKI
PRESLAV MUNICIPALITY, THE REPUBLIC OF BULGARIA

Metodi Paraskevov VARBANOV

Shumen University, Bishop K. Preslavsky, Bulgaria
Students, completing their higher education: Fatme Zeinalova Kehayova, Nataliya Kirilova Tsvetanova

Summer snowflake (Leucojum aestivum L.) is used as a drug for production of nivalin. Seasonal
ecological characteristic of the reserves has been made as well as botanical characteristic of the
plants (Leucojum aestivum L.) and of the ecology communities (biocenosis) within the period of
blooming and the possibility for acquiring flower in the geographical area, which had been
subject of amendments as a result from the Vrana river channel corrections.

Different plant groups are characterized, morphology - physical and botanical parameters of the
plants. Geographical - ecological and climate characteristic of the region and the river
channel has been done as well as the possibility for industrial flower extraction for the
pharmaceutical purposes and references for the usage of the examined reserves have been made.

CONTRIBUTION TO KNOWLEDGE OF THE FLOWERING PHENOLOGY
AND SEX EXPRESSION IN Acer monsressulantum L. FROM
MONTENEGRO

Rajko TRIPIC
Republic Institute for the Protection of Nature, Podgorica, Montenegro

Flowering phenology and sex expression in Acer monspessulanum have been observed seven
years on 40 marked trees from 2 local populations near Nik$i¢. The male flowers had very
small rudimentary pistil (unfunctional) with normally developed stamens (yellow with
functional anthers on long filaments). The female flowers had normally developed pistil and
unripe stamens (the anthers are green, hard and unfunctional and filaments are very short). It
is observed, but very rarely (on 5 trees), that during the flowering 1-2 almost normally
developed female flowers were transformed into functionally male flowers with illusory
normal pistil but with abortive ovary. Such flowers are morphological illusory bisexual but
in fact they are functionally unisexual male flowers. Total number of flowers on single
inflorescences varied from 3-28 (0—12 of the female and 0—24 of the male flowers). The
inflorescences with only female flowers were very rare (it were found only 2 of such
inflorescences), while inflorescences with only male flowers were very frequent on all trees.
The quantitative relationships of the male and female flowers on the single tree were 50 % :
50 % (1 tree) to 99.99 % of the male flowers (6 trees). The flowering of the single tree lasted
from 2-29 days and of the entire population from 23-59 days depending on the weather
conditions and especially on temperature. Protogyny had 19 trees and protandry 21 trees.
These are flowering types of inflorescences that were found: A ({) but very rare, and B (-

3), D (3-9), E (3) — all frequent.
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ECOPHYSIOGICAL INVESTIGATION OF SEED GERMINATION ON
SOME Muscari MILLER SPECIES FROM TURKEY

Mustafa KUCUKODUK, Senem GUL, Tuna UYSAL and Murad AYDIN SANDA
Selcuk University, Science and Art Faculty, Biology Department, 42031 Campus Konya Turkey

Seeds of Muscari species were collected from June-July that were the used as the
investigation materials. Ecophysiological aspects of seed germination were investigated on
seeds.

In this study, Muscari species of germination aspects were determined at constant
temperatures in the dark and light. Germination occurred in a rather narrow range of cool
temperatures (+5°C) and remerkably slow rate. 10-15°C temperatures were found for seed
germination and seedling growth rate in all species studied. In the dark seedling, growth was
faster than in the light.

PHENOLIC AND FLAVONOID CONTENTS OF SOME MEDICINAL
PLANTS FROM JABLANICA MT., REPUBLIC OF MACEDONIA

Mirko TRPEVSKI', Ivana LOZANOVSKA', Aleksandra TALEVSKA', Dragana
UGUROVSKA', Mirko SPASENOSKI* and Sonja GADZOVSKA?

'Biology Students Research Society (BSRS), Institute of Biology, Faculty of Natural Sciences and
Mathematics, University “Ss. Cyril and Methodius”, P.O. Box 162, 1000 Skopje, Macedonia
’Department of Plant Physiology, Institute of Biology, Faculty of Natural Sciences and Mathematics,
University “Ss. Cyril and Methodius”, P.O. Box 162, 1000 Skopje, Macedonia

Phytochemicals as chemotaxonomic markers are extensively found at different levels in
many medicinal plants. This work evaluates the total phenolic or flavonoid contents of 20
Macedonian medicinal plants grown on the mountain Jablanica (Gorna Belica) at the altitude
from 1450 to 2000 m. The plant parts used for phenol and flavonoid analyses were leaves,
stems and flowers. The amount of total phenolic compounds and flavonoids in all tested
plants varied between different organs.

Results show a significant high total amount of the phenolics. According to the phenolic
amounts, Mentha longifolia L., Geum coccineum L., and Sideritis raeseri Boiss should be
considered as plants reached with soluble phenolics. In others, flavonoids were the main
phenolic subgroup in Lotus corniculatus L., Stachys jacquini L., and Mentha longifolia L.
Upon achievement of this survey, and using more samples, an extra benefit of these
medicinal plants may be found. Flora of Macedonia appears to be a rich and interesting
source for supplementary ethnomedicinal and phytochemical studies.
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PHENYLPROPANOID PRODUCTIONS IN DIFFERENT IN VITRO
CULTURES OF ST. JOHN’S WORT (Hypericum perforatum L.)

Sonja GADZOVSKA', Katerina DIMOVSKA? and Mirko SPASENOSKI'

'Department of Plant Physiology, Institute of Biology, Faculty of Natural Sciences and Mathematics,
University “Ss. Cyril and Methodius”, P.O. Box 162, 1000 Skopje, Macedonia
’Biology Students Research Society (BSRS), Institute of Biology, Faculty of Natural Sciences and
Mathematics, University “‘Ss. Cyril and Methodius”, P.O. Box 162, 1000 Skopje, Macedonia

Investigations have been made to develop an efficient protocol for micropropagation
allowing for improved phenylpropanoid productions in Hypericum perforatum L. in vitro
cultures. The role of growth regulator treatments has been particularly studied. Three in vitro
culture lines with different morphological characteristics were obtained during H. perforatum
micropropagation and referred to shoots, calli and plantlets according to their appearance.
Multiplication and callogenesis from apical segments from sterile germinated seedlings were
obtained on solid MS/Bs culture medium in the presence of N°-benzyladenine (0.5 mg-L™
BA). The regenerative potential of shoots was assessed on medium supplemented with
auxins: 2,4-dichlorophenoxyacetic acid (1.0 mg-L™' 2,4-D) and a-naphthaleneacetic acid (0.1
mg-L"' NAA). The specific accumulation of secondary metabolites in in vitro cultures was
influenced by phytohormonal supplementation of the medium.

Results indicated that the production of secondary metabolites can be increased by carefully
adapted in vitro cultures. H. perforatum in vitro production systems described here has
several advantages: (a) cultures can be grown in sterile and standardized conditions, (b)
production of secondary metabolites is possible for a short time period by addition of
phytohormones, (c) cultures could be used for mass production of secondary metabolites for
biochemical and clinical research.

ERYTHOCYTES AND THEIR INDICES IN THREE FORMS OF KORAN
(Salmo letnica)

E. DIMCO', F. LATIFI%, D. BEQIRAJ', B. MANE', L. PASSANTINO?® and L.
DHASKALT'

AgriculturalUunversity of Tirana, Faculty of veterinary medicine, Tirana, Albania
2University of Prishtina, Agricultural faculty, Prishtina, Kosovo
3University of Study, Bari, Faculty of veterinary medicine, Bari, Italy

Trout and salmon belong to the same large group, the order Salmoniformes, and are often
called "salmonids" by biologists because they belong in the family Salmonidae. Members of
this group are found around the world in streams and rivers and also in lakes and oceans.
They tend to prefer cooler temperatures. One of them is the Koran, a trout of Ohrid Lake,
known in Latin as Salmo letnica (Karaman 1929).

In this study, 65 healthy Koran (Salmo letnica) were used to calculate and determinate the
red blood count (Er, RBC) and its parameters and their physiological range in three of four
Koran’s forms.

The samples were randomly picked and the mean weights of the fish were 331 + 30 g. Red
blood numbers (RBC), hematocrit (Hct), hemoglobin (Hb), mean corpuscular volume
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(MCV), mean corpuscular hemoglobin (MCH) and the last mean corpuscular hemoglobin
concentration (MCHC) were calculated. Mean values of these indices in three Koran’s forms
were:
Salmo letnica balcanicus: the erythrocyte (RBCc) count 1.102 x 10% mm® blood +
0.22; Het 36 .92 %, = 5.25; Hb 9.58 g/100mL + 1.8; MCV 345.2; MCH 89.8 pg;
MCHC 26.6
Salmo letnica tipicus: RBCc 1.139 x 10°/ mm” blood = 0.25; Het 39.02 % + 9.8;
Hb 9.48 g/100mL + 2.0; MCV 354.47; MCH 85.78 pg; MCHC 25.5
Salmo letnica aestivalis: RBCc 1.12x 10° mm’ blood + 0.17; Het 38.98 % + 5.6;
Hb 8.7 g/100mL +1.9; MCV 355.75; MCH 79.35 pg; MCHC 22.5
The range of variation of the physiological values is different in the three forms of Koran in
the study, but the differences between them were not statistically significant.
The Koran’s forms should be distinguishable by determining the genetic structure of the
population. It should be possible with molecular technics to determine genotype differences
between its forms.

GENOME SIZE AND PLOIDY LEVEL OF Ramonda serbica AND Ramonda
nathaliae IN TWO SYMPATRIC POPULATIONS FROM SOUTHERN
SERBIA

Maja LAZAREVIC', Sonja SILJAK-YAKOVLEV?, Vladimir STEVANOVIC', Olivier
CATRICE’, Spencer C. BROWN?® and Branka STEVANOVIC'

"University of Belgrade, Faculty of Biology, Institute of Botany and Botanical Garden, Department of
Plant Ecology and Phytogeography, 11000 Belgrade, Takovska 43, Serbia,
ZEcologie, Systématique, Evolution, UMR CNRS 8079, Université Paris-Sud, Bdtiment 360, 91405
Orsay Cedex, France,
3 Institut des Sciences du Végétal, « Dynamique de la compartimentation cellulaire », CNRS UPR 2355,
91198 Gif-sur-Yvette, France

Ramonda serbica Pan¢. and R. nathaliae Pan¢. et Petrov., preglacial relicts and
paleoendemic species inhabit specific refugia habitats in the Balkan Peninsula. Their ranges
overlap in two localities in SE Serbia, Radovanski kamen and Oblik, constituting a sympatric
zone with mixed or spatially close populations.

One of the aims of this research that is still in progress is the evaluation of the genome size,
determination of chromosome number and ploidy level and looking for possible hybrids in
the sympatric zone. In these populations, total 2C DNA values were predominantly
intermediary (mean value 5.19 pg) between R. nathaliae (2.30 pg) and R. serbica (7.91 pg).
This indicates a hybridization ability between the two species. The majority of hybrid
individuals had a chromosome number 2n = 96 while R. nathaliae and R. serbica showed
2n=48 and 2n=144, respectively. Some specimens showed higher values that could be the
result of a backcross with R. serbica or of spontaneous doubling of a hybrid genome. The
hybrids were morphologically more similar to R. serbica. Additionally, pollen grains of
hybrid individuals showed heterogeneity in size and low viability. Further morphological and
molecular investigations that could reveal the way and the extent of the hybridization are on
the way.
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STUDY ON THE MOSS TESTATE AMOEBAE (PROTOZOA: TESTACEA)
OF STRANDZHA NATURAL PARK (SOUTH-EASTERN BULGARIA)

Rositsa DIMITROVA DAVIDOVA

Faculty of natural sciences, University of Shumen “Ep. K. Preslavsky”,
115 Universitetsca Str., 9700 Shumen, Bulgaria

The testacean fauna (Protozoa: Rhizopoda: Testacea) living in soil and epiphytic mosses in
Strandzha Natural Park were studied. The species diversity, distribution and ecology of the
testate amoebae in the mosses were investigated.

Most species belonged to the genera Centropyxis, Euglypha and Trinema. Euglypha rotunda,
Waliles, Penard, 1911, Corythion dubium Taranek, 1881, Trinema enchelys (Ehrenberg,
1838) Leidy, 1878, Tr. lineare Penard, 1890, Centropyxis aerophila Deflandre, 1929, C.
aerophila v. sphagnicola Deflandre, 1929, Cyclopyxis eurystoma Deflandre, 1929,
Plagiopyxis declivis Thomas, 1955, Phryganella hemisphaerica Penard, 1902, Assulina
muscorum Greeff, 1888 were typical taxa living on the investigated mosses.

EFFECTS OF UNHARVESTED SUNFLOWER FIELDS ON THE
DIVERSITY AND NUMBERS OF BIRDS IN BISERNO OSTRVO

Marko SCIBAN
Bird protection and study society of Vojvodina, Bate Brki¢a 18, 21000 Novi Sad, Serbia

In February 2005, we discovered that one part of the sunflower fields in Biserno Ostrvo
(UTM DR24, N Serbia) hadn’t been harvested. A territory of about 10 hectares has been
covered with large sunflower “heads” full of seeds, thus providing lots of food.

We visited this locality 3 times in February 2005 and counted all birds present. Altogether,
38 species were recorded and counted, with the highest numbers of Bramblings (Fringilla
montifringilla) with up to 30.000 birds. Of special interest was the high diversity and
numbers of birds of prey which were attracted by the high numbers of small passerine birds.
During the 20 days of our monitoring, we realized that the sunflower field was probably
crucial for the survival of thousands of birds as it provided valuable food for birds during
very cold periods with up to -30 °C. Of great importance is that some rare species, such as
Hen Harrier, Saker, Peregrine, Merlin and Stock Dove were also attracted by this valuable
food source and congregation of birds.

We think that leaving several hectares covered with unharvested sunflowers can help during
the wintering of song and birds of prey, also positively affecting some rare and declining
species. At the same time, this can become a very good birding attraction for winter tourism
as there could be a large number of different bird species in a very small area.
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FIRST RESULTS OF THE PROJECT FOR STUDYING
THE BIOLOGY AND ECOLOGY OF BADGERS (Meles meles) IN
BULGARIA

Venislava RACHEVA and Diana ZLATANOVA

Sofia Zoo, Environmental Education and Research Centre,
Srebarna str. 1, POB 67, Sofia 1407, Bulgaria

The purpose of this study is to assess the biology and ecology of badgers in Bulgaria through
identifying the parameters of its home range and social organisation, monitoring its
behaviour, distribution, utilization of setts, food and foraging behaviour and the human
attitude towards the speices. The field studies are performed within different patterned types
of habitat in order to identify the specific variables of each of them. The collected data is
used to build a digital model of spatial distribution of the badgers.

In order to achieve these aims, several methods of study are used - radio-telemetry and
tracking of the tagged animals, bait with indigestible plastic colour pellets, as well as other
methods. Also, information of scat analyses, pattern habitat assessments and interviews with
locals will be provided.

Expected results of the study are enhancement of the knowledge about the species in
Bulgaria throught advanced research methods that will provide comparability with those
from other countries.

SECONDARY METABOLITE PRODUCTIONS IN DIFFERENT IN VITRO
CULTURES OF MARIGOLD (Calendula officinalis 1..)

Sonja GADZOVSKA', Maja NASTESKA?, Aleksandra NESKOSKA?
and Mirko SPASENOSKI'

'Department of Plant Physiology, Institute of Biology, Faculty of Natural Sciences and Mathematics,
University “Ss. Cyril and Methodius”, P.O. Box 162, 1000 Skopje, Macedonia
’Biology Students Research Society (BSRS), Institute of Biology, Faculty of Natural Sciences and
Mathematics, University “Ss. Cyril and Methodius”, P.O. Box 162, 1000 Skopje, Macedonia

The aim of this study was to determine whether secondary metabolite production could be
enhanced in Calendula in vitro cultures by the exogenous application of phytohormones.
This study has been focused on two areas: (a) consequences of phytohormonal treatments on
biomass production of in vitro cultures; (b) relationships between growth regulator
treatments and in vitro culture ability to produce phenylpropanoids (phenolic compounds,
flavonoid and anthocyanins).

Multiplication and callogenesis from apical segments from sterile germinated seedlings were
obtained on solid MS/Bs culture medium in the presence of cytokinin N°-benzyladenine (0.5
mg-L"' BA). The regenerative potential of shoots was assessed on medium supplemented
with auxins: 2,4-dichlorophenoxyacetic acid (1.0 mg-L" 2,4-D) and o-naphthaleneacetic acid
(0.1 mg-L" NAA). Phytohormones stimulated growth after 7 days in Calendula shoots but
callus biomass production was decreased in the same conditions. Shoot cultures did not give
clear cut answer to exogenously applied phytohormones, but calli showed remarkably fast
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and strong response to growth regulator treatments. Thus, C. officinalis in vitro cultures
could be proposed as a source for rapid production of pharmacological compounds of
interest.

42 Macedonian Ecological Society



IIT Konrpec Ha ekono3ute Ha Makenonuja - Knuea na ancmpaxmu

Cexknuja 2

TEPECTPUYHU U AKBATUYHHU
EKOCUCTEMU

CTPYKTYpPa U QyHKIHOHUPaHE

Section 2

TERRESTRIAL AND AQUATIC
ECOSYSTEMS

structure and functioning
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ECOLOGICAL MANAGEMENT OF SWEET CHESTNUT (Castanea sativa
MILL.) VEGETATION IN BELASITSA MOUNTAIN THROUGH THE
DEVELOPMENT OF STRUCTURE-FUNCTIONAL MODEL OF
ECOSYSTEMS

Violeta DIMITROVA !, Mariana LJUBENOVA 2, Nesho CHIPEV' and Svetla
BRATANOVA - DONCHEVA!

'Central Laboratory of General Ecology — Bulgarian Academy of Science
2 Gagarin Street, 1113 Sofia, Bulgaria
2University of Sofia, Faculty of Biology, Department of Ecology
8, Dragan Tzankov Blvd, 1164 Sofia, Bulgaria

The chestnut forests on Belasitza Mountain form unique ecosystems for this region of the
country. They represent natural habitats of European significance and therefore have been
included in Directive 92/43/EEC for habitats.

There is a trend towards a worsening condition of the chestnut stands, due in large part to
their habitat being manifested by drying-up, defoliation, development of semi-parasites,
diseases and pests, all of which have been observed in the last few years. This was the reason
for initializing investigations into the structure and functioning of the chestnut communities,
aimed at revealing the main factors responsible for their status (Bratanova - Doncheva,
Mihailov, 1995; Lyubenova at al. 2002; Bratanova — Doncheva, 2003 and others.). Due to
the ecological, economic and social value of this species as well as its restricted distribution
in Bulgaria and existing risk of its loss for the flora and vegetation of the county by 2003,
complex investigations of these forests on an ecosystem level have been started. As a result
of this, the structure-functional model of the ecosystems has been developed. On the basis of
this model and with use of the DPSIR approach, a plan for ecological management of the
chestnut forests has been developed.

DENDROCHRONOLOGICAL ASSESSMENT OF G. Quercus L. FOR
STRESS TOLERANCE IN THE SOFIA REGION

M. LYUBENOVA', A. SHIKALANOV? and St. MIRCHEV"?

'Department of Ecology and Environmental protection — Sofia University, 8 Dragan Tzankov
Blvd., 1164 Sofia, Bulgaria
Apptix Web messenger Bulgaria, High-Tech Park Isot, Tzarigradsko Shosse Blvd.
7-mi km, 1784 Sofia, Bulgaria
? Department Forest Protection — University of Forestry, 10 Kliment Ohridski Street
1757 Sofia Bulgaria

This paper considers dendroecological research based on dendrological data sampling of
Quercus frainetto Ten., Q. cerris L. and Q. dalechampii Ten. The sample trees are in mixed
forest species in the Sofia region. They are distributed in 6 districts on the territory of State
forestry - Sofia.

From regression analyses, the authors found out that the radial increment of tree rings can be
modeled with smoothing spline polynoms. The analyses of average growth indexes show the
existence of numerous stress periods registered in sample exemplars. The analyses of stress
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periods proved a limited climatic (mainly rainfalls and temperature) influence for radial
growth of model trees.

In order to describe the ideas and results of this paper better, we will use following
definitions: we will call Exemplar Clusters (EC) a set of exemplars which have common non
empty intersection of their stress periods. In this way any time when a non empty
intersection of stress periods is found a new EC is considered. Each EC is characterized with:
cardinality — number of exemplar trees having common intersection; the intersection interval
itself and its diameter; the union of all stress intervals of all exemplars belonging to a
specific EC, obviously the intersection interval of an EC belongs to the union; fluctuation the
ratio between diameters of union and intersection. The analyses is focused such ECs with
greatest cardinality and fluctuation. A big cardinality presumes that during the union of stress
periods the growth is influenced by climatic factors. When an Exemplar Clusters has a bigger
fluctuation we assume that stress is limited during the years from intersection center. And for
the years from periphery of union the stress is caused and by other possible factors — mainly
human ones.

All the possible Exemplar Clusters from a sample are discovered using a program which
implements a proprietary algorithm.

OIMPEJAEJYBAIBE HA ITOJA3EMHATA ®UTOMACA BO BYKOBUOT
EKOCHCTEM Calamintho grandiflorae-Fagetum BO HAIIMOHAJIHUOT
MHAPK “MABPOBO”

Cnapuo XPUCTOBCKU', Jbymuo MEJIOBCKU', Mapjauna IITYIIJIEBCKA? i Jbymuo
I'PVIIYE®

1 . .
Hucmumym 3a 6uonoeuja, llpupoono-mamemamuuku paxyimem, Ckonje
Dapmaxem, Cronje
3Maxeooncko exonouixko opyuimeo, Cronje

OcHOBHa 11e]T Ha 0BOj TPYZ € J1a TH MpUKaxe Pe3yNTaTUTe OJ HCTpaKyBamara Ha
nom3emMHaTa (uromaca Bo OykoBuoT ekocucteM Calamintho grandiflorae-Fagetum Bo
Hanwmonamuunor mapk “MapoBo”. Ilomzemnara ¢uromaca Oemie ompeaeneHa BO TPHUTE
KaToOBH (KaT Ha JIpBja, TPMYILIKU U TPEBECT KaT) Ha €KOCUCTEMOT BO mepuojot 1998-2005
roJIMHA.

[Toce6HO BHMMaHHE € TIOCBETEHO Ha yrnoTpeOeHaTa METOJ0JIOTHja 3a ONpeeTyBambe

Ha UTOMAacara Ha KPYITHUTE KOpewa (> 2 mm) ¥ CUTHUTE Kopewa (< 2 mm) Ha JIpBjaTa
rpmymikuTe. durTomacara Ha KpyIHUTE Kopema Oemie m3mepena Ha 10 mozaennu apsja u 14
MOJICJTHU TPMYIIKHU. AJIOMETPUCKHUTE perpecuu Oea MmoCcTaBeH! 3a 3aBUCHOCTA HA KOPEHOBAaTa
maca on DBH mm D’H. MacaTta Ha CHTHHTE KOpeHa Ha JpBjaTa M TPMyIIKHTE Oelle
ompeesieHa co MOMOIN Ha mouBeHU mpodbu ox 100 cm’ kou Oea 3eMeHH 071 18 TMOYBEHU
cinoeBu 10 mabourHa o 150 cm. CutHUTE KOpema Oea moaeneHu Ha xusu (< 0,2; 0,2-0,5;
0,5-1,0; 1,0-2,0 mm) u mpTBH (<1,0; 1,0-2,0 mm). cutHu kopema. [logzemuara puromaca Bo
KaTOT Ha TPEBECTHUTE pacTeHHja Oele MmpoIlleHeTa CO MOMOIII Ha OJHOCOT Ha HaJ3eMHaTa W
noj3eMHaTa puromaca Ha okory 20 BUIOBH.
[Tomzemuata ¢uromaca Bo OykoBuoT ekocucteM Bo 2005 roauHa u3Hecysamie 57,75 t-ha™l.
VY4ecTBOTO Ha IPMYIIKUTE U TPEBECTUTE pacTeHHja BO (hOPMHUPAETO HAa OBaa Maca Oere
He3HaunTenHo (momanky ox 0,2 %). MacaTta Ha CHTHHTE Kopema m3Hecysame 10,16 t-ha™
1ITO MpeTcTaByBa ckopo 18 % oj BKynHarta noazemHa ¢puromaca.
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BELOWGROUND PHYTOMASS ESTIMATION IN THE BEECH
ECOSYSTEM Calamintho grandiflorae-Fagetum IN MAVROVO NATIONAL
PARK

Slavéo HRISTOVSKI', Ljupéo MELOVSKI', Marjana SUSLEVSKA?” and Ljup&o GRUPCE®

!Institute of Biology, Faculty of Natural Sciences and Mathematics, Skopje
‘Farmahem, Skopje
Macedonian Ecological Society

The aim of this paper is to present the results of the investigation of belowground phytomass in the
beech ecosystem Calamintho grandiflorae-Fagetum in Mavrovo National Park. Belowground
phytomass was estimated in three layers of the ecosystem (tree, shrub and herb layer) in the period
from 1998-2005.

Special attention was paid to the applied methodologies for the determination of coarse roots (> 2 mm)
and fine roots (< 2 mm) of trees and shrubs. Coarse roots phytomass was estimated on 10 model trees
and 14 model shrubs. Allometric regressions were established for the relationship of root phytomass
from DBH or D*H. Fine roots of trees and shrubs were estimated with soil samples of 100 cm’® taken
from 18 soil layers up to a depth of 150 cm. Fine roots were divided into live (< 0.2; 0.2-0.5; 0.5-1.0;
1.0-2.0 mm) and dead fine roots (<1.0; 1.0-2.0 mm). Belowground phytomass of the herb layer was
assessed by the R/S ratio of about 20 herb species.

It was estimated that the total belowground phytomass in the ecosystem in 2005 was 57.75 t-ha™. The
contribution of shrub and herb layers was insignificant (less than 0.2 %). Phytomass of the live fine
roots was 10.16 t-ha™!, which represents almost 18 % of the total belowground phytomass.

BUOEKOJIOIIKYA KAPAKTEPUCTUKH HA TIPUPOTHATA OBHOBA
OJI BYKA

H. BEJIKOBCKH' , K. BACUJIEBCKU' u JI. BATKOCKU'
"Iymapceku paxynmem Cronje, 6yn. Anexcanoap Maxedoncku 66, 1000 Cronje

Bo o0BOj Tpyn ce mnpukaxaHu pe3yiaTaTUTE OJl HCTpakyBamaTa Ha OHOEKOJIOIIKHUTE
KapakTepUCTHKH Ha IMpHpojgHATa OOHOBa 0Jf OyKa,KOM C€ OJf CYILITHHCKO 3HAueHe 3a
TPajHUOT OJPXIIMB pPAa3BUTOK Ha OykoBHTe mIymH. VcTpakyBamaTa ce BpIIGHH BO
Manemescku [Tnanunu.

3a Taa 1len BpPIIEHH C€ HCTpaKyBarma Ha I0jaBaTa M Pa3BUTOKOT Ha MPUPOJHATA
oOHOBa oJ1 Oyka TOYHYBajKM OJ] HEj3WHATA HajpaHa BO3PACT OJHOCHO O] IMOYETOKOT Ha
KJIMewke Ha ceMeTo ma ce 10 20-roammrHa Bo3pact.Toa € mepuoaoT BO KOj C€ CO3/1aBa H
nudepeHIpa MIAIUOT IIYMCKH Hacaj co3[aBajKu NPEAyCIOBU 3a CTAaOWJIEH IIYMCKHU
€KOCHCTEM.

YcneurHocta Ha MPUPOJHOTO OOHOBYBaHE 3aBUCH JUPEKTHO OFf OMOEKOJIOMIKUTE
KapakTepUCTHKH Ha BUAOT U HEroBaTa CHOCOOHOCT Ja ce MpHIaroayBa M pa3BUBa IOA
BJIMjaHHE HA PA3IUYHU YCIOBU HA HA/IBOPEIIHATA CPEINHA.
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BIO-ECOLOGICAL CHARACTERISTICS OF BEECH NATIVE
REGENERATION

N. VELKOVSKI, K. VASILEVSKI and D. BATKOSKI
Faculty of forestry, bul Aleksandar Makedonski bb, 1000 Skopje

In this paper, we present results obtained from research on bio-ecological characteristics of beech
native regeneration. This is very important for the sustainability of the beech forest. Research was
carried out on the Malesevski Planini.

For this purpose, we carried out research of the appearance and development of beech native
regeneration from 0-20 years old. It is a period of establishing and differencing of the young forest
stand, which conditions for sustainable forest ecosystems.

Success of the native regeneration depends on bio-ecological characteristics of the species and its
capabilities for development and adoption of different environmental conditions.

INPUPOJHA OBHOBA HA HEKON ABTOXTOHM IIYMCKHA BU1OBH
APBJA HA JIOKAJIMTETH HEOBPACHATH CO LIYMA

H. BEJIKOBCKU, K. BACUJIEBCKU, U. BJIMHKOB u A. TPEHIA®UJIOB
Ulymapcku ¢paxynmem, 6yn. Anekcanoap Makeooncku 66, 1000 Ckonje

Bo TpynoT ce mpukazaHu pe3yiTaTHTE O] HCTPAXXKYBAmHETO Ha NMPHPOJHOTOHACETYBambe Ha
HEKOW LTYMCKH JIpBja 10 TEPEeHHU KOM He ce oOpacHaTH co Imyma. [IpeaMer Ha ucTpaxyBambe
BO OBOj TPYyJ CE aBTOXTOHHM IIYMCKH BHJOBH HaJpBja, KOM HMMaaT CIIOCOOHOCT Ja ce
HacellyBaaT Ha HOBM MECTOpacTelha Ha KOM HeMa IIymMa. Toa e BaXkHa OMOEKOJIOIIKA
0ocoOMHAa Ha NIIYMCKHTE BHJOBU JIpBja KOja OBO3MOXYBa OJAPXKYBame Ha TPACH IIYMCKH
€KOCHCTEM U NPOLINPYBAkhEe HA TPAHUIMTE Ha IIIyMaTa Ha CMETKa Ha MOBPIIMHHUTE KOU HE ce
obpacHatu co myma. llenra Ha 0BOj TpyZA € Ja ce JAaae NMpHIOHEC KOj YTBpAyBaHje Ha
VJIHHOT Pa3BUTOK, COCTAB M PAcIpPOCTAHETOCT Ha IIyMCKaTa PaCTUTEIHOCT BO (DyHKIHMja Ha
TpajHa OJIP>KIMBOCT HAa aBTOXTOHATA IIyMCKa BereTalmja.

NATIVE REGENERATION OF SOME DOMESTIC FOREST SPECIES ON
LOCALITIES NOT COVERED WITH FOREST

N. VELKOVSKI, K. VASILEVSKI, I. BLINKOV and A. TRENDAFILOV

Faculty of forestry — Skopje, blvd. Aleksandar Makedonski bb, 1000 Skopje

In this paper, we present results obtained from research of the settlement of some forest species on
terrains not covered with forest. This research was carried out on the Malesevski Planini. Some species
that settle new habitats are the subject of this research. It is very important bio-ecological characteristics
of the forest species that enable the existence of forest ecosystems and the widening of the forest border
on the land not covered with forest.

The aim of this research is to contribute to defining the future growth, composition and distribution of
the forest as important factor for sustainability of the domestic forest vegetation.
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EKOJIOTUJA U IUCTPUBYLHUJA HA MAKPOMUIIETUTE BO
OUTOLHEHO3ATA Quercetum frainetto-Cerris Macedonicum BO COCTAB
HA IIVIAHUHATA JOBPA BOJA

Murko KAPAJIEJIEB', Cavu CYJIEIMAHU? u Empu MYPATI®

"Hnemumym 3a 6uonoeuja, Ipupoono-wamemamuuxu paxyimem, I1. pax 162, Apxumedosa 5, 1000,
Ckonje
’Mpupoono-mamemamuuru Gaxynmem, Jpacasen ynugepsumem, Temoeo
 Makedoncko muxonowxo opyumeo, Muxonowka ra6opamopuja, Ilpupoono-vamemamuyxu
gaxyimem, Apxumeoosa 3, Il.¢pax 162, 1000 Cronje

OBaa ce mMpBU MOJATONH 32 CHCTEMATCKH HCTPaXKyBamka Ha MAaKpPOMHIIETUTE Ha
mnanuHara Jlo6pa Boma. Bo Tpyaor e mameHa nucta Ha JIUTHUKOJIHU M TEPUKOIHHU
Makpomutetn (Basidiomycota n Ascomycota) Bo nabosute mymu (Quercetum frainetto-
cerris macedonicum) Ha TuianuHaTa J{oOpa Bona. Y1Bpaenu ce BkynHo 106 BuioBu rabu of
kou 96 mpumnaraar Ha TUNIOT Basidiomycota noaexa 8 mpumnaraat Ha THIIOT Ascomycota. On
BKYHHHOT Opoj rabu, 61 Bux ce TepukoaHH, noaeka 45 ce nuraukonsu. Kako HajopojHu mo
penoBu ce: Agaricales, Boletales, Polyporales, Tricholomatales wtH. [Toronemuot 6poj rabu
(63) ce canpoOMOHTH, MUKOpH3HH ce 32, noaeka mapa3utu ce 11 Buma. Kako nmoceOHO peTku
BUIOBHU rabu Moxke ma ru cnoMeneme: Ganoderma lucidum, Morchella esculenta, Helvella
lacunosa, Amanita battarei. Hajuectn nurHukonHu radbu ce: Polyporus arcularius,
Vuilleminia comedens, Armillaria mellea, Fomes fomentarius, Stereum hirsutum. Op
TEPUKOJHHUTE TabW, YeCTU ce BUAOBUTE: Agaricus arvensis, Amanita rubescens, Boletus
edulis, Cantharellus cibarius, Marasmius oreades, Macrolepiota procera. Matepujanor e
coOupaH BO MPOJIETHUOT, JISTHUOT M €CeHCKHOT niepuo Bo 2002, 2003, 2006 u 2007.

ECOLOGY AND DISTRIBUTION OF MACROMYCETES
(BASIDIOMYCOTA AND ASCOMYCOTA) IN QUERCETUM FRAINETTO-
CERRIS MACEDONICUM ASSOCIATION ON DOBRA VODA MOUNTAIN

Mitko KARADELEV!, Sami SULEJMANI? and Emri MURATT

"Institut of Biology, Faculty of Natural Science and Mathematics, P.O. Box 162, Arhimedova 5, 1000
Skopje, Republic of Macedonia
’Faculty of Natural Science and Mathematics, State University in Tetovo, Republic of Macedonia
3 Macedonian Mycological Society, Mycological Laboratory, Faculty of Natural Science and Mathematics, P.O. Box
162, Arhimedova 5, 1000 Skopje, Republic of Macedonia

This is the first paper of systematic research on macromycetes in this territory. In this article, a list of
terricolous and lignicolous macromycetes (Basidiomycota and Ascomycota) are recorded in the oak
forest (Quercetum frainetto-cerris macedonicum) on Dobra Voda mountain. Of total 106 fungi
provided in this paper, 8 belong to Ascomycota and 96 belong to Basidiomycota. Also, 61 species are
terricolous, and 45 are lignicolous. The most numerous orders are: Agaricales, Boletales, Polyporales,
Tricholomatales etc. Most of the species (63) are saprobionts, 32 are mycorrhisal and 11 are parasites.
Some of the species such as: Ganoderma lucidum, Morchella esculenta, Helvella lacunosa, Amanita
battarei, Fistulina hepatica could be highlighted as rare. The most frequent are the following
lignicolous species: Polyporus arcularius, Vuilleminia comedens, Stereum hirsutum, Fomes
fomentarius, Armillaria mellea, and the most frequent terricolous species are: Agaricus arvensis,
Boletus edulis, Bovista plumbea, Cantharellus cibarius Macrolepiota procera, M. mastoidea etc. The
material was collected during 2002, 2003, spring-autumn of 2006 and summer 2007.
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Anthyllido-Centaureetum grbavacensis ass. nova BO BETETALIUJATA HA
BPJICKUTE NACUIITA HA PEITYBJIMKA MAKEJOHHUJA

Bnago MATEBCKU u Mutko KOCTAJIMHOBCKHU
Hucmumym 3a buonoeuja, llpupoono-mamemamuuxu paxynmem, Cronje

Bo o0BOj Tpya e onmimaHa enHa HOBa 3acIHUIA 3a Haykara - ass. Anthyllido-
Centaureetum grbavacensis Matevski et Kostadinovski ass. nova hoc loco. Taa e
MIpUKIIyYeHa KOH cojy30T Saturejo-Thymion Micevski 1970, penot Astragalo-Potentilletalia
Micevski 1970 u knacara Festuco-Brometea Br. Bl. et Tx.1943.

JujarHocTHUKky BUIIOBU Ha ass. Anthyllido-Centaureetum grbavacensis ce cliemHuTe:
Centaurea grbavacensis, Anthyllis aurea var. multifoliolata, Viola herzogi, Saxifraga
grisebachii var. grisebachii v Hippocrepis glauca.

Exomomku Taa e mpobpo wm3audepeHmupana Bo Tpu cydbacommanuu: subass.
stachyetosum subass. nova (Kozjak, [InerBap, Cuser), subass. linetosum subass. nova
(MapwuoBo) u subass. dianthetosum subass. nova (bap6apac, Kiucypa na p. Tpecka).

Anthyllido-centaureetum Grbavacensis Ass. Nova IN THE VEGETATION OF
HIGHLAND PASTURES IN THE REPUBLIC OF MACEDONIA

Vlado MATEVSKI and Mitko KOSTADINOVSKI
Institut of biology, Faculty of Natural Sciences and mathematics, Skopje

A new association, Anthyllido-Centaureetum grbavacensis ass. nova hoc loco, was described. The new
association was classified into the alliance Saturejo-Thymion Micevski 1970, the order Astragalo-
Potentilletalia Micevski 1970 and the class Festuco-Brometea Br. Bl. et Tx.1943.

The diagnostic species of the ass. Anthyllido-Centaureetum grbavacensis are: Centaurea grbavacensis,
Anthyllis aurea var. multifoliolata, Viola herzogi, Saxifraga grisebachii var. grisebachii and
Hippocrepis glauca. Ecologically, it has been divided into three subassociations: subass. stachyetosum
subass. nova (Kozjak, Pletvar, Sivec), subass. linetosum subass. nova (Mariovo) and subass.
dianthetosum subass. nova (Barbaras, Treska gorge).

Inulo-Stachyetum horvaticii, A NEW ASSOCIATION IN THE VALLEY
OF PCINJA RIVER

Novica RANDELOVIC!, Violeta MILOSAVLJEV}CZ, Vladimir RANDELOVIC! and
Ljubisa NIKOLIC®

!"University of Nis, Faculty of Sciences and Mathematics, Department of Biology and Ecology,
Visegradska 33, Nis 18000, Serbia
? University of Nis, Faculty of Occupational Safety, Carnojeviéa 104, Nis 18000, Serbia
3 Gimnazija ,, Goce Delcev*, Kumanovo, R Macedonia

The specific vegetation which belongs to the alianse Ramondion nathaliae Horvat 1935, to
order Potentilletalia caulescentis Br.-Bl. 1926 and to the class Asplenietea trichomanis Br.-
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Bl. 1943 corr Oberd 1977 grows on limestone rocky grounds and boulders in the valley of
Pc¢inja River (Bislimska gorge). We propose the new name for it to be Inulo- Stachyetum
horvaticii. The characteristic species of this association are: Inula verbascifolia ssp.
aschlersoniana, Stachys horvaticii, Campanula versicolor, Alchillea frasii 1 Satureja
fukarekii. Except for these, the next species are significant also for alianse: Ramonda
nathaliae, Eryngium comatum, Minuartia glomerata, Cerastium banaticum, Draba
lasiocarpa, Silene flavescens, Achillea serbica, Scabiosa fumarioides, Dianthus gracilis,
Minuartia glomerata etc.

This association belongs to the group of similar associations in area of Mezian
phytocenologic province where endemic-relict species of genus Ramonda (R. serbica and R.
nathaliae) can be found. These are Erysimo-Ramonditum nathaliae R. Jov. 1953 on Suva
mountain near Nish and Cefero-Ramondietum serbicae R. Jov. 1953. on mountain Rtanj near
Sokobanja. Similar associations can be found on other terrains in species areal of genus
Ramonda, in Kosovo, Western Serbia and Central Macedonia.

BEIETALIMCKHA JUBEP3UTET BO JOJIMHATA HA PEKA MYUIHA
Jby6urma HUKOJIMK, Crojan CTOJAHOB u Hosuria PAHI'EJIOBUK

Honunata Ha peka [lumma BO BereTallMCKU CMHUCOJ € MHOTY pPa3HOBUIHA,
OnmaromapeHne Tpel ce Ha KIMMAaTcKaTa Pa3sHOBUIHOCT, TEOJIOIIKAOT W TIEJOJOIIKHOT
COCTaB, KaKO M O] CUJIEH aHTPOII0300TeH (PAKTOp KOj € HajuecTa MpUYMHA 3a Aerpajanuja u
JieBacTalyja Ha IpBOOMTHATA BEreTalnja Ha oBUe MpocTopu./Jo6po pasueHu mymu cKopo u
na Hema. HamecTto HMB cpeTHyBame pasHU OOJMIM Ha JAETpajupaHH 3aeIHUIM, HajuecTo
UKapu W IMUOmAaIM, Kou ce oOpacHaTH cO TpMyllecTa Bereranuja oi tui: Phyllireo-
Paliuretum, Paliuretum silicicolum, moToa HUCKM TIYMH Of CTETICKU JyXKmak(Quercetum
pedunculi  florae), wuckum rpabou 3aenuunu (Carpinetum orientalis macedonicum),
xpactoBu (Quercetum frainetto-cerris, Orno-Quercetum petreae) M Oyka Ha IOBHCOKH
HagMopcKu BucuHu(Fagetum montanum). O 3aeIHULU CO CEKYHIAPHO MOTEKJIO, MPUCYTHH
ce 3aCHMIIM Ha JIMBA/IM, MAIlkalK, KOPOBUU pyaepanHu 3aeaHunm. OJ oBHE 3aeIHUIM TH
HaBenyBame Festuco-Chrysopogonetum grylli, Horedeo- Xeranthemum, Asplenio-Silenetum
lerchenfeldianae, Koelerio-Silenetum friwalszkyanae, Hyperico-Trifolietum trichopteri,
Cyperetum longi, Junco-Menthetum longifoliae, Consolido- Polygonetum avicularis,
Astragalo- Stipetum capillatae, Urtico- Sambucetum ebuli n nip.
3a pa3HOBUIHOCTa Ha BereTalyjaTa HEIITO IMOBeKe Ke Ouae oOpasziokKeHO BO CaMHOT

pedepar.
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COAPKNHA N KOJIMYECTBO MUHEPAJIHU MATEPUU BO
HAJBEMHHUOT JEJ HA BYKOBUOT EKOCUCTEM Calamintho
grandiflorae-Fagetum BO HAIIUOHAJIHUOT ITAPK "MABPOBO"

Jbymuo MEJIOBCKH', Cnaguo XPYCTOBCKM', Mapjana LIIYIIIJIEBCKA® u Jbymuo
I'PVIIYE’

1 . .
Hucmumym 3a 6uonoeuja, llpupoono-wamemamuuku paxynmem, Ckonje
2 .
Dapmaxem, Cxkonje
3 .
Maxeooncko exonouwiko opyuimeo, Cxonje

Bo TpyaoT e mpukaxkaHa COApKMHATA U KOJIMYECTBOTO MUHEPATHH MAaTepPHH BO
HaJa3eMHUOT aen Ha OykoBuOT ekocuctem Calamintho grandiflorae-Fagetum Bo Hamwo-
HanHUOT napk "MaBpoBo". bea ondarenn 6morenute enementu (N, P, K, Ca, Mg), kako u
HEKOU MUKpOEJIEMEHTH U Temku metanu (Mn, Zn, Na, Cu, Pb, Cd, Co).

ConpxrHaTa Ha MUHEpATHUTE MaTepUU Oellie Ormpe/esieHa BO Pa3IndHU OpTaHd U
¢bpakuuu Ha Haa3eMHaTta uTOMaca Ha JpBjaTa, TPMYLIKUTE M TPEBECTHTE pacTeHHja BO
nepuogot 1998-2005 roguna. HajBucoku BpeaHOCTH 3a coapKuHaTa 0ea PerucTpupaHu BO
(PM3HOJIOMIKY HAJaKTUBHUTE OpPraHM: JIMCTOBH U CUTHH TPaHYMEA, KAaKO U BO KopaTa Koja
MpeTcTaByBa JEMO Ha MUHEpadHH MaTepuu. [IpocedHara COApKMHA HA HCIUTYBAHUTE
MUHEpaIHU MaTepuu usHecysauie 1,03 %.

beme onpezneneHo U BKYMHOTO KOJIMYECTBO MUHEpPATHU MaTepuu (MUHEpajgoMaca)
Bo Ham3emHaTa ¢utomaca (3064,9 kg-ha') m ydecTBOTO Ha OINENHHTE EIEMEHTH BO
(hopMHpameTo Ha MUHEpajioMacara.

JloOueHuTe pe3ynTaTu ce TUCKYTUPAHU BO OJTHOC HA TEPMOQDUIHUTE ITYMCKH €KO-
cucTeMu B0 MakeZioHHuja U JPyTH IIYMCKH €KOCUCTEMH OJ1 YMEPEHHOT 1ojac Bo EBpora.

CONTENT AND QUANTITY OF MINERAL MATTERS IN THE ABOVEGROUND
PART OF THE BEECH ECOSYSTEM Calamintho grandiflorae-Fagetum IN
MAVROVO NATIONAL PARK

Ljup&o MELOVSKI', Slavéo HRISTOVSKI', Marjana SUSLEVSKA? and Ljupéo GRUPCE?

Institute of Biology, Faculty of Natural Sciences and Mathematics, Skopje
’Farmahem, Skopje
*Macedonian Ecological Society, Skopje

The content and quantity of mineral matters in the aboveground part of the beech ecosystem
Calamintho grandiflorae-Fagetum in Mavrovo national park is presented in this paper. Main biogenic
elements (N, P, K, Ca, Mg) were analyzed together with some of the microelements and heavy metals
(Mn, Zn, Na, Cu, Pb, Cd, Co).

The mineral matters' content was determined in different organs and fractions of the aboveground
phytomass of trees, shrubs and herbs in the period 1998-2005. The highest values were recorded in the
physiologically most active organs (leaves and twigs) as well as in the bark that represents storage of
some elements. The average content of all of the analyzed mineral matters was 1.03 %.

The total quantity of mineral matters (mineralomass) in the aboveground part of the ecosystem was
3064.9 kg-ha. The participation of separate elements is presented as well.

The results for the content and quantity of mineral matters are discussed by comparison with the
thermophilous oak forests in Macedonia and some other temperate forest ecosystems in Europe.
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HAJIBEMEH OITA/l BO BYKOBHOT EKOCHUCTEM Calamintho
grandiflorae-Fagetum BO HAIIMOHAJIHUOT ITAPK "MABPOBO"

Mapjana IIYIIJIEBCKA', Jbymuo MEJIOBCKW?, CiiaBao XPMCTOBCKW? 1 Jbymuo
I'PYITYE®

ICDapMaxeM, Ckonje
2Huemumym 3a 6uonoeuja, Ipupoono-vamemamuyu ¢axyimem, Ckonje
 Makedoncko exonowxo opywmeo, Ckonje

Bo TpynoT ce mpukakaHu pe3yiTaTUTE O UCTpaXKyBamaTa Ha HaJ3€MHHOT OIaj BO
KaToT Ha JpBjata Bo OykoBHOT ekocucteM Calamintho grandiflorae-Fagetum Bo
Hammonanuuot mapk "MaspoBo". HcTpaxyBamaTa Ha Oromacara, TOAMIIHATA JUHAMUKA U
KOJIMYECTOTO MHUHEpalIHW MaTepud Ha pas3duyHuTe (Qpakuuu o1 omajoT (JMCTOBH,
rpaH4YMba, 3aIITUTHH JIYIITH, MAlIKU [IBETOBU, OYKIMHKH, KOPa, MYTKH, JIUIIAH U OCTaHATO)
ce oasBuBaa Bo nepuogoT 1998-2003 roamna. Omnagor Oemie cobupaH Bo coOupayu
MIOCTaBEHHU BO HCTPAXXyBAYKHOT 00jeKT co moBpiuHa o 1 ha.

ITpoceuynara BKymnHa 6Momaca Ha OmajoT BO KaTOT Ha JpBjata u3HecyBamie 5373,55
kg-ha'-rox.”". JIucroure ce HajzacrameHa dpaximja BO OMAfOT CO MPOCEYHA GHOMAcA Of
3477,37 kg-ha"1~r0)1.'1 i 64,71%, nomeka HEJIMCTOBHOT OMaj € 3acTareH co 35,29% ox xou
dpaxkmujata rpanku (<0,5, 0,5-1,5 u >1,5) yuyectByBa co 22,44% wnu co mpoceyna 6rmomMaca
ox 1206,03 kg-ha’l-rolx.'l. Octanatute ppakiuy BO OMaJ0T YYECTBYBaaT CO MOMAII MPOIICHT.

Pesynratute mokaxkaa eka KOJIMYECTBOTO jariaepo]l Koe ce aKkyMylupa BO MO4YBaTa
OJ1 HAI3EMHHOT OIaJ] BO KaTOT Ha JpBjaTa m3HecyBa 2174.64 kg-ha™-rox.”, monexa BxkymHOTO
KOJIMYE€CTBO MaKpO- U MUKPOEJIIEMEHTH KOM CE€ BpakaaT BO mousara u3HecyBa 218,678 kg-ha
"rox.”. Hajromemo y4ecTBO BO MMHEPATHHOT COCTAaB BO ONANOT MMAAT KaJIIMyMOT, a30TOT U
KaJHnyMOT.

ABOVEGROUND LITTER-FALL IN THE BEECH ECOSYSTEM Calamintho
grandiflorae-Fagetum IN MAVROVO NATIONAL PARK

Marjana SUSLEVSKA', Ljupéo MELOVSKI, Slavéo HRISTOVSKI? and Ljupéo GRUPCE?

! Farmahem, Skopje
’Institute of Biology, Faculty of Natural Sciences and Mathematics, Skopje
*Macedonian Ecological Society, Skopje

The results of investigations of the aboveground litter-fall of the tree layer in the beech
ecosystem Calamintho grandiflorae-Fagetum in Mavrovo National Park are presented in this
paper. The investigations of biomass, annual dynamics and mineral matter quantities of
different fractions of the litter-fall were realized in the period 1998-2003. The litter-fall was
collected in round litter traps placed in investigation plot.

It was estimated that the average total biomass of the litter-fall in the tree layer was 5373.55
kgha'-god.!. The leaf fraction had highest average biomass of 3477.37
kg-ha'-god." or 64.71%, while nonleaf litter-fall represented 35.29 %. The percentage of
branches (<0.5, 0.5-1.5 and >1.5) was 22.44% or average biomass of 1206.03
kgha-god.”. The rest of the fractions in the litter-fall participated with smaller percent.

The results showed that quantity of carbon which is accumulated in the soil through
aboveground litter-fall of the tree layer was 2174.64 kg-ha'-god.”, while total quantity of
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macro- and microelements that return to the soil was 218.68 kg-ha'-god.”". The highest
participation in mineral content in the litter-fall have calcium, nitrogen and potassium.

COAP/KUHA U KOJIMYECTBO MUHEPAJIHU MATEPUU BO
HOA3EMHATA ®PUTOMACA BO BYKOBUOT EKOCUCTEM Calamintho
grandiflorae-Fagetum BO HAIIUOHAJIHHUOT ITAPK "MABPOBO"

Haramuja AHTEJIOBA', Jbymuo MEJIOBCKW?, Cirapuo XPUCTOBCKW?, Mapjana
IIYIIJIEBCKA”® u Jbymuo T'PYITYE'

"Maxeooncko exonowko opywmeo, Cronje
2 . .
Hucmumym 3a 6uonozuja, lpupoono-mamemamuuxu gaxyamem, Cronje
‘®apmaxem, Cronje

lonem gen ox KpyKewHeTo HA MUHEPAIHUTE MATEPUHU BO JHUCTOMAIHUTE IIYMHU CE
OJIBUBA IMPEKYy KOPEHOBUOT CUCTeM. TOKMy mopaau Toa, ako ro 3HaeMe KOJUYECTBOTO Ha
MUHEpATHUTE MaTepPUH BO MOJ3eMHaTa OMoMaca (CUTHHU M KPYITHU KOPema) ce JoOMBa CITUKa
3a HHMBHOTO IIMKJIMYHO KPYXEHE BO HCIUTYBAaHUOT eKocucrteM. Bo 0BOj Tpya ce
MPE3EHTUPAHN COJP’KUHATA M KOJIMYECTBOTO HA MUHEPAIHUTE MATEPUHU BO TIOJ3EMHUOT T
o1 6ykoBuot exkocuteM Calamintho grandiflorae-Fagetum Bo HII Maspogo.

[IpoyuyBameTo € BpIIGHO CO 3eMame Ha IOYBEeHH npobu ox 100 cm’ 1o
MakcuManHa janadounHa o 150 cm Bo TpuUKpaTHO MOBTOpyBame. CUTHUTE KOpeHUHba Oea
nozeneHu Ha xuBu (< 0,2; 0,2-0,5; 0,5-1,0 mm) u MpTBU cuTHU KopeHuuma (<0,1; 1,0-2,0
mm). Kako pe3yJiTaT Ha OBa HCTPaXyBame NPECMETaHa € BKyIHaTa COApKMHATA Ha
tpuHaecet enementu (Ca, N, K, Mg, P, Fe, Na, Mn, Zn, Cu, Cd). Jlobuenu ce BpeTHOCTUTE
3a BKYITHUTE PE3EPBH Ha MUHEPATHUTE MATEPUU BO MOA3EMHATa OMOMaca Ha €KOCHCTEMOT
kou u3HecyBaat 3579,05 kg'ha'l. Cnopesr HUBHOTO KOJIMYECTBO BO TOJ[3eMHATa Ouomaca,
OounoenemMeHTHTE MOXe na ce moapenar: Ca > N > K > Mg > P > Fe > Na> Mn > Zn > Cu >
Cd. Hajronem npoIieHT oJ1 UCIUTyBaHUTE eieMeHTH uM npunara Ha Ca (47.97% ) u N (29.02
%).

CONTENT AND QUANTITY OF MINERAL MATTERS IN BELOWGROUND
PHYTOMASS IN THE BEECH ECOSYSTEM Calamintho grandiflorae-Fagetum IN
NP "MAVROVO"

Natalija ANGELOVA', Ljupéo MELOVSKI, Slavéo HRISTOVSKI?, Marjana SUSLEVSKA® and Ljupco
GRUPCE'

! Macedonian ecological society
’Institute of Biology, Faculty of Natural Sciences and Mathematics, Skopje
*Farmahem, Skopje

A large part of the nutrient flux in deciduous forests is represented by fine root turnover, yet this
process is seldom measured. As part of a nutrient cycling study, the content and quantity of mineral
matters in underground part of the beech ecosystem Calamintho grandiflorae-Fagetum in Mavrovo
National Park is presented in this paper.

Fine roots of trees and shrubs were estimated by soil samples up to depth of 150 cm. Fine roots were
divided into live (< 0,2; 0,2-0,5; 0,5-1,0 mm) and mortal fine roots (<0,1; 1,0-2,0 mm). The content of
13 bioelements (Ca, N, K, Mg, P, Fe, Na, Mn, Zn, Cu, Cd) is presented as well as their dynamics. Total
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reserve of mineral matters in the underground biomass of the ecosystem is estimated to be 3579.05
kgha™. Ca and N are represented by 47.97% and 29.02 %, respectively. According to the content in the
phytomass of the investigated beech ecosystem, mineral matters can be aligned as: Ca>N>K > Mg >
P>Fe>Na>Mn > Zn> Cu> Cd.

HEKOU ®U3NYKHN U BOJHO-PU3UYKU CBOJCTBA HA KA®EABU
IIYMCKHA ITOYBHU O HII "MABPOBO"

Jlume IIETKOBCKU', Jbymuo MEJIOBCKI?, Cnauo XPUCTOBCKH® u Mapjana
LIVIIIJIEBCKA®

LJHY 3emjooencku uncmumym, Cronje
?Hnemumym 3a 6uonozuja, Ipupoono-mamemamuuxu gaxynmem, Ckonje
Dapmaxem, Cronje

Kageapute mrymcku moyB (AucTpuueH kamOucos) Oea MCTpakyBaHH BO OyKOBa
myMma (ass. Calamintho grandiflorae-Fagetum) Bo Hammonamauor mapk "MaspoBo" Ha
BucounHa oxa 1300 go 1380 m.H.B. McTpaxkyBaHOTO Tojpadje crara BO yMEpPEHO-JIaIHOTO
KOHTHHEHTAJIHO T10/Ipayje Co U3BECHO BIIMjaHNE Ha BJIaXKHATA U Jla/IHA TUIAHMHCKA KJIMMa.

Bo oBoj Tpyn ce nmpukakaHu HeKou (U3NYKU U BOAHO-(QHU3MUKHU CBOJCTBA HA OBHE
nouBu. OOpaboreHu ce TekcTypara, cnenuduyHarta TrycTHHa ((pakTHUKa W TPUBUIHA),
MOPO3HOCTA, KAMALUTETOT 32 BO3/IyX, PETCHIIMOHUOT KaMalluTETH XUTPOCKOITHATA BIa)KHOCT.

AHanu3ara Ha MMOYBHUTE € JIOTOJIHETA CO OCHOBHUTE XEMHUCKHU KapaKTEPHCTUKHU T.C.
npukaxkaHa e pH, coxpknHaTta Ha Xymyc, BKyneH N, BKYIIeH M JIECHO-0cTaneH P u jgecHo
nocrareH K.

SOME PHYSICAL AND WATER PROPERTIES OF THE BROWN FOREST SOILS FROM
MAVROVO NATIONAL PARK

Dime PETKOVSKI', Ljupéo MELOVSKI, Slavéo HRISTOVSKI® and Marjana SUSLEVSKA®

Institute of Agriculture, Skopje
’Farmahem, Skopje
Institute of Biology, Faculty of Natural Sciences and Mathematics, Skopje

Brown forest soils (dystric cambisol) were investigated in beech forest (ass. Calamintho grandiflorae-
Fagetum) in Mavrovo National Park on elevation of 1300-1380 m a.s.l. The investigated area is in the
moderately cold temperate zone with influence of humid and hold mountain climate.

Some of the physical and hydrophysical properties of these soils are presented in this article. Soil
texture, soil density (particle and bulk density), porosity, air capacity, water-retention and hygroscopic
moisture were analysed.

Analysis of the soil was ammended by some of the basic chemical properties: pH, humus, total N, total
and available P and available K content.
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BACTERIOPLANKTON IN SREBARNA LAKE

Hristina KALCHEVA', Svetlana NAUMOVA?, Michaela BESHKOVA', Luchezar
PEHLIVANOV? and Roumen KALCHEV'

Institute of Zoology, Bulgarian Academy of Sciences, 1 Tsar Osvoboditel Blvd., Sofia 1000, Bulgaria
Central Laboratory of General Ecology, Bulgarian Academy of Sciences, 2 Yurii Gagarin Str., Sofia
1113, Bulgaria

Srebarna Lake is located on the Bulgarian bank 2 kilometers to the south of the Danube
River, 16 km west of the town of Silistra (close to Bulgarian-Romanian border), and is the
most prominent reserve in Bulgaria. It has been a Protected Site since 1942, a Reserve of the
Biosphere since 1977 and was included in the List of the World Heritage Sites in 1983.
Srebarna (Silver) is a freshwater hypereutrophic shallow lake. The flora and fauna of the lake
and its surroundings have been monitored and the data has been published for many years.
However, bacterioplankton and its trophic relationships with environmental factors have
been poorly investigated.

The recent study explains the dynamics of bacterioplankton development in spring, summer
and autumn during the years 2005-2006, the influence of physical and chemical factors on
this development and the importance of bacterioplankton size structure in the predator-prey
relations between the microbial communities and the first two trophic levels of the classical
grazer food chain in the pelagial - phytoplankton and zooplankton, by means of statistical
analyses.

DISTRIBUTION ON PSYCHROPHILLE AND MESOPHILLE BACTERIA
IN THE WATERS OF STREZEVO RESERVOIR

Belinda SIPKOSKA-GASTAROVA', Natalija ATANASOVA-PANCEVSKA?, Djoko
KUNGULOVSKI? and Ivan KUNGULOVSKI?

I JP HS Strezevo, 7000 Bitola, R. Macedonia
? Institute of biology, Faculty of Natural Sciences and Mathematics, 1001 Skopje, R. Macedonia

An important water source for industry, agriculture and public utilities, Strezevo reservoir, is
under the permanent influence of biogenic elements caused by agricultural and domestic
effluents. These cause water quality deterioration in the reservoir and are reflected in the
composition and number of bacterial communities. The aim of this paper is to determine
seasonal and vertical changes in the number of psychrophille and mesophille bacteria in
Strezevo reservoir’s water.

Water samples were collected at monthly intervals from May to January. We have analysed
psychrophille bacteria on nutrient agar at 22°C after 5 days incubation and mesophille
bacteria on nutrient agar at 37°C after 48h incubation. Bacteriological analyses were
completed with measurements of some physico-chemical parameters. An estimation of water
quality was made on the basis of the provided results.

Psychrophille bacteria in Strezevo reservoir fluctuated between 55-10375 ind/1ml, and
mesophille bacteria fluctuated between 35-3615 ind/1ml. The numbers of bacteria varied in
the examined samples depending on the season and depth. As a rule, the highest numbers
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were recorded in surface waters and at a depth of 5Sm, especially in the early summer and late
autumn, as compared with other seasons.

According to standards proposed by Kohl, the examined waters of Strezevo reservoir can be
classified between first and second class, and only once between second and third class.
According to standards proposed by Cabejszek et al, the examined waters can be regarded as
unpolluted and insignificantly polluted, and only twice as distinctly polluted.

JUCTPUBYIIMJA HA A30THOUKACOTOPHUTE BAKTEPUU BO
BOJATA U CEAUMEHTHUTE OJ] OXPUJICKOTO E3EPO

Jlerue JIOKOCKA

Xuopobuonowxu 3a600, 6000 Oxpuo, P. Maxedouuja

[TopacToT Ha MPOW3BOACTBOTO M MpHUMEHATa Ha a30THUTE MHHEpalHU [yOpuBa ja
HOCH €O ce0be M OMacHOCTa O 3arajyBame Ha KMUBOTHATa CpeAMHA CO MEI'YIPOAYKTUTE Of
TpaHchopMaljaTa Ha MUHEpPAJIHUOT a30T. ['acoBuTuTe (OpMU HA A30THUTE COEIUHEHU)a
KOM HacTaHyBaaT IIPU TOA, MOXaT Ja BJIMjaaT U Ha OLUTETyBame Ha O30HCKAaTa OOBMBKA Ha
aTMOCBepaTa U Ja JOBEeJaT 0 3TOJIEMEHO MPOIUpame Ha yIATPaBUOJIETOBOTO 3pademe. Of
a30TOT KOj € BHECEH BO 3eéMjaTa BO OOJMK Ha a30THW MUHEpaJIHU I'yOpHBa, pacTeHU]jaTa HE ja
HCKOPUCTYBaaT HU IOJIOBUHATa OJ] BHeceHaTa coApxkuHa. OCTaTOKOT ce HCIJIaKHYBa O]
3eMjaTa M OJM BO IMOBPLIMHCKUTE M MOA3EMHMTE BOJM 3aragyBajKu I'M pEKHUTe, €3epara,
MOpHUHaTa, OKEAHUTE.

Kpyxkemero Ha a30TOT BO e3epaTa € BO 3aBHCHOCT Off MpOLIECUTE Ha
azotodpukcanja. AoTopuUKcaTOpHUTE OaKTepUH CE€ OJIrOBOPHU 3a 3a0KpYyXKyBambe Ha
a30THUOT LUKITYC.

Bo nepuoa 2004-2006 roauHa, 6ea KOJIEKIIMOHUPAHU IPOOM Ha BOJA U CEIUMEHTH
O]l ILECT JIOKAJIUTETH BO CEBEPOUCTOUHHMOT aen Ha Oxpuackoro Ezepo, Ha moreror of
Hamjan no Nopua.

Pesynratute oa ucTpaxkyBamara MOKaKyBaaT Jieka a30TOPUKCATOpHUTE OaKTepuu
ce MHOTY IOOpPOjHH BO €3€PCKUTE CEIMMEHTH, OTKOKY BO BOjaTa. 3a rojieMara 3acTalleHOCT
Ha oBue Oakrepun Bo peoHurte I'pamnuna, Cartecka u Jlanjan nonmpuHecyBaaT NMPUTOKUTE
(Benromka, Carecka u Kocencka) kou ce moJi roJieMo aHTPOIIOT€HO BIMjaHHE, ONTOBAPEHH
CO HYTPHEHTH W MoNyTaHTH. Ha 3aragyBameTo Ha OBOj /el OJ €3epOTO BO TrojieMa Mepa
BJIMjaaT U OKOJIHUTE 3€MjOJICJICKY MOBPIIMHUKOU HEKOHTPOJIMPAHO Ce TPETUpaaT coryopuBa.

DISTRIBUTION OF NITROGEN-FIXING BACTERIA IN THE WATER
AND SEDIMENT OF LAKE OHRID

Lence LOKOSKA
Hidrobiological Institute, 6000, Ohrid, R. Macedonia

The increase in production and application of nitrogen mineral fertilizers creates a danger of
environmental pollution by intermediate products of mineral nitrogen transformation. Gaseous forms of
nitrogen compounds, which are formed in such processes, may even influence atmospheric ozone
envelope breakage and lead to an increase of UV-rav penetration to Earth's surface. More than half of
nitrogen introduced into the soil in the form of nitrogen mineral fertilizers is not utilized by plants and
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is leached from the soil and transported to surface and underground waters, polluting rivers, lakes, seas
and oceans.

During 2004-2006, samples (water and sediments) were collected from the north-east part of Lake
Ohrid, from Daljan to Gorica, in six localities.

The results of this investigation show that nitrogen-fixing bacteria are much more numerous in the lake
sediments than in the water. The great abundance of bacteria in the region of Grasnica, Sateska and
Daljan is a result of the contribution of the tributaries (Velgoska, Sateska and Koselska), which are
under a big anthropogenic influence, loaded with nutrients and pollutants. A large influence on the
pollution of this part of the lake also comes from the surrounding arable farms, which are treated
without any controls on fertilizer use.

PHYTOPLANKTON PRODUCTION OF THE SALT PUDLLES NOVO ILJE
I AND NOVO ILJE II NEAR MELENCI (SERBIA)

S. FUZINATO', A. FODORA', V. KARADZIC?, G. SUBAKOV-SIMIC' and I.
KRIZMANIC'

'Bioloski fakultet, Univerzitet u Beogradu, Takovska 43. Beograd
2 Institut za javno zdravlje Srbije ,, Dr Milan Jovanovié-Batut“, Dr Suboti¢a 5, Beograd

The puddles Novo Ilje I and Novo Ilje II are aqutic ecosystems periodicly filled with
moderate salt and alkaline water. Phytoplankton production in Novo Ilje I in 2003 was 2.6 x
10°® pm?/1, and in 2004 1.09 x 10® pm*/1. In Novo Ilje II phytoplankton production in 2003
(3.02 x 10® pm?/1) was 2 times bigger than 2004 (1.62 x 10*um’/1). In 2003, quantitative and
biomass analyses show Euglenophyta domination. Chlorophyta appeared to be the most
abundant component in Novo Ilje I in 2004 and Cyanoprokaryota and Chlorophyta in Novo
Ilje II. Results of biomass analysis show dominant role od Euglenophyta in Novo Ilje I in
2004, and Xanthophyta and Euglenophyta in Novo Ilje I1.

PHYTOPLANKTON OF THE BARJE RESERVOIR, SERBIA

Branislav RANKOVIC, Snezana SIMIC, Ljubinka STAMENKOVIC
and Marijana MISIC

Faculty of Science, Department of Biology and Ecology, Radoja Domanovica 12, 34000 Kragujevac,
Serbia

Phytoplankton of the Barje Reservoir is characterizied by the presence of cosmopolitan
species of algae in the divisions Cyanophyta, Pyrrophyta, Bacillariophyta, and Chlorophyta.
In regard to the number of species, algae in the division Bacillariophyta are dominant (more
than the species Asterionella formosa, Fragilaria crotonensis and Diatoma anceps). A clear
seasonal succession is discernible in both the qualitative and quantitative presence of
phytoplankton in the given reservoir. The number of species increases from the colder to the
warmer periods of the year with the greatest values of this index occuring in late summer
(August). With respect to the number of species and absolute abundance, Bacillariophyta are
dominant in the colder periods of the year (March), whereas Cyanophyta and Chlorophyta
are dominant during the summer months. High primary production throughout the whole
year with a pronounced peak during the summer indicates the eutrophic status of the Barje
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Reservoir. Saprobiological analysis based on the use of algae as bioindicator has established
that the water of the Barje Reservoir is of the f-mesosaprobic type.

DATA ON PHYTOPLANKTON OF SOME ADRIATIC LAGOONS OF
ALBANIA

Xhulaj SKERDILAID' and Miho ALEKO?

' Museum of Natural Sciences, Faculty of Natural Sciences, University of Tirana,
’Department of Biology, Faculty of Natural Sciences, University of Tirana

Data on phytoplankton of Narta, Karavasta and Patoku, the most important lagoons of the
Adriatic coast, are presented here. This study comprises a seasonal approach in six tours:
November 2004, April and November 2005, April and November 2006, and April 2007;
samples were collected in four stations in Narta, two in Karavasta and two in Patoku.
Relatively speaking, low values of phytoplankton were observed mainly in Patoku and
Karavasta. Diatoms predominate often, but a relatively high amount of dinoflagellates were
found in Karavasta and Narta (November 04) and almost all lagoons in April 06, some of
them toxic species (from genus Prorocentrum and Dinophysis). The scarce communication
with the sea and the eventually high content of nutrients from the surrounding villages and
cultivated fields were probably the consequence of the high presence of filamentous
cyanobacteria (Oscillatoria spp.) in Narta, and the high presence of dinoflagellates even in
the other lagoons.

Considering the biological indicators in paralic ecosystems given by Guelorget & Perthuisot
(1984), the high content of phytoplankton in almost all stations shows that Narta lagoon
belong mainly to zone V, suitable to an extensive fishing (i.e. mullets) or shrimps
(Peneidae). Karavasta and Patoku may belong to the zones IV and V, too, as confirmed even
by Guelorget & Lefebre (1993) during their campaign in April 1993 in the lagoons of
Butrinti, Karavasta and Patoku.

DIVERSITY OF PHYTOPLANKTON IN PONJAVICA RIVER (SERBIA)
Vesna KARADZIC!, Gordana SUBAKOV-SIMIC ? and Jelena KRIZMANIC?

! Institute of Public Health of Serbia “Milan Jovanovi¢ Batut”, dr Suboti¢a 4,
Belgrade 11000, Serbia
? Institute of Botany and Botanical garden «Jevremovacy, Faculty of Biology, University of Belgrade,
Takovska 43, Belgrade 11000, Serbia

Ponjavica River, or “Park of nature Ponjavica” (proclaimed in march 1995), is a small slow-
running flat-land river situated in South Banat, Serbia which springs from the Kapetan’s
pond, near the village of Starevo and enters into the Danube river near the village of
Dubovac. The Ponjavica River is 20 km long with a maximum depth of about 2.5 m and
minimum depth of about 0.2 m.

Water samples for algological analysis were collected from two locations: Omoljica and
Banatski Brestovac in December 2001, May 2002, August 2002, November 2002 and
November 2005. A total of 302 taxa of algae were identified from 7 divisions:
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Cyanoprokaryota, Pyrrophyta, Chrysophyta, Xanthophyta Bacillariophyta, Chlorophyta and
Euglenophyta. Of this number 39% were Chlorophyta, 22% Bacillariophyta, 19%
Cyanoprokaryota, 13% Euglenophyta. Species composition of phytoplankton was typical for
eutrophic conditions. The greatest variety of phytoplankton taxa (122) occurred in August
2002 on Omoljica locality, while the lowest (50) occurred in November 2005 on Brestovac
locality.

The Shannon-Weaver index of diversity (H) was used to determine the diversity of
phytoplankton in the Ponjavica River. Species diversity in the Ponjavica River ranged from
0.55 (Omoljica locality in December 2001) to 2.78 (Brestovac Locality in November 2005).
The saprobity index according to Pantle-Buck ranged from 1.74 to 2.58 (Omoljica locality in
December 2001). The results of the index diversity and saprobic index indicate that the
Omoljica locality had a higher level of eutrophication and pollution than the Brestovac
locality. A limnological study of Ponjavica River must continue at various spots in order to
observe a complete picture of its water quality.

DIATOM ASSEMBLAGES FROM BABA MOUNTAIN
AS INDICATORS OF POSSIBLE ACIDIFICATION

Aleksandar PAVLOV, Elena JOVANOVSKA, Teofil NAKOV, Svetislav KRSTIC
and Zlatko LEVKOV

Institute of Biology, Faculty of Natural Sciences, Gazi Baba bb 1000 Skopje, R. Macedonia

The composition of the diatom flora of Baba Mountain’s aquatic environments for the years
1996, 2001 and 2006 has been analyzed. The dominance of acidophilic and acidobiontic
representatives of the genera Aulacoseira Thwaites, Brachysira Kiitzing, Eunotia Ehrenberg,
Frustulia Rabenhorst and Tabellaria Ehrenberg higher than ca. 2000 m a.s.l. indicate the
presence of an acidic environment above this altitude. This specific altitudinal distribution of
diatom taxa has not been reported for other mountains in the Republic of Macedonia.
Comparisons between the diatom flora of Baba Mt. and other Macedonian mountains by the
Sorensen’s similarity index reveal low floristic similarity. The Shannon-Wiener diversity
index of Baba Mountain’s Malo Ezero Lake is significantly lower than that of Crno Ezero
from Shara Mountain and Podgorecko Ezero from Mountain Jablanica.

Other studies on post glacial lakes in the Republic of Macedonia point out that these habitats
possess the highest diversity of diatoms, a tendency not exhibited in Baba Mountain’s glacial
lakes. The ecology of Baba Mountain’s diatom composition is discussed with regards to the
possible process of anthropogenically induced acidification.

TROPHIC LEVELS IN BOKA KOTORSKA BAY

Sladana KRIVOKAPIC' and Nenad VUKSANOVIC?

'PMF, Studijski program za biologiju, Univerzitet Crne Gore, Podgorica
*Institut za biologiju mora, Kotor

In the period from September 2003 to August 2004, nutrients and chlorophyll «a
concentration, as eutrophication indicators, were analysed at five sampling stations in Boka
Kotorska Bay. The analyzed parameters varied considerably during the study period.
According to criteria from UNEP (1994) as well as Hakanson (1994) that are slightly stricter,
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this area could be classified as mesotrophic except in December when it is eutrophic. It
seems that heavy rains contribute to the increased content of nutrients in the bay during
winter, and consequently to higher phytoplankton activity. The occurrence of phytoplankton
blooming in the summer period when lower concentration of nutrients were established can
be explained by reduced exchange of water mass caused by reduced precipitation in this
period.

BJIMJAHUETO HA JIETHATA CTPATUOUKAIINJA HA ITPUCYTCTBOTO HA
MAHTI'AH, )KEJIE30 U BAKAP BO AKYMYJIAIUJATA MAHTOBO

Banentnna CTABEBCKA-CTAMEHKOBUK', Croe CMUJBKOB' u Tpajue CTA®UIIOB?

11/[Hcmumym 3a buonoeuja, lpupoono-mamemamuuxu gpaxynmem, 1000 Cronje, Makedonuja
2 . . .
Hucmumym 3a xemuja, lpupoono-mamemamuuxu gaxynimem, 1000 Cronje, Maxedonuja

Ilenta Ha oBaa ctynuja e ga o0e30ean mojeTanHU WH(OpPMAIMKM 3a CE30HCKaTa Bep-
TUKaJTHA AUCTpUOYIIMja HAa TeMIlepaTypaTa, KOHIIEHTpalljaTa Ha PaCTBOPEHUOT KUCIOPOA U
Ha PacTBOPEHOTO *elle30, MaHTaH U 0akap BO BOJHUOT CTOJO Ha akyMmylanujata MaHTOBO
(jyroucrodeH nen Ha PemmyOnmka MakeoHuja), BO TEKOT Ha niepuoaoT o1 Maj 2003 mo ampun
2004. V3BpiieHO € MECEYHO KOJEKIMOHUpPame Ha TMOBPIIMHCKA M JIA0MHCKAa BOJA Of
LEHTPAJIHUOT W HajU1a0OKUOT Jed Ha e3epoTo. Temmeparypara € MepeHa JUPEKTHO Ha
tepeH. KoHleHTpalyjata Ha pacCTBOPEHUOT KUCIOPO/ € omnpezeneHa co momoi Ha Winkler-
OBHOT THTPAIMCKH METOJl JI0JeKa KOHIIGHTpalldjaTa Ha PacCTBOPEHOTO JKeJie30, MAHTaH H
Oakap co mpUMeHa Ha aTOMCKaTa ariCopIIMOHa crieKTpoMeTpuja. Pesynratute o mepemaTa
Ha TemIiepaTrypara U paCTBOPEHHOT KHUCIOPOJ MOKaXkaa Jieka akyMmyJaiujara MaHTOBO € Jiu-
MUKTHYKO €3epo. Bo mepnonot oa jaHyapu 10 anpui HeMa Bapupama Ha TeMIepaTypara u
KOHIIEHTpalyjaTa Ha paCTBOPEHUOT KUCIOPOA, IITO yKaKyBa Ha Mukcuja. OJ1 Maj 40 OKTOM-
BpH, IIaK, C€ pa3BuMBa CTAOWJIHA JIeTHA CTpaTH(UKalMja, HA IITO yKaXXyBa ONarameTo Ha
KOHIIGHTpallijaTa Ha pacTBOPEHHOT KUCIOPOJA U TeMIepaTypara Ha JulabuHckata Bojaa. Bo
YCIIOBH Ha XUITOKCH]ja, KeJIe30TO, MAHTaHOT U 0akapoT ce 0ca000/yBaat oJ1 CEIMMEHTOT U ce
aKyMyJMpaaT BO XMIIOJMMHHUOHOT Ha akyMyJjanujata MaHTOBO.

INFLUENCE OF SUMMER STRATIFICATION ON THE PRESENCE OF
MANGANESE, IRON AND COPPER IN MANTOVO RESERVOIR

Valentina SLAVEVSKA-STAMENKOVIC!, Stoe SMILJKOV!
and Trajée STAFILOV?

!Institute of Biology, Faculty of Natural Sciences and Mathematics, 1000 Skopje, Macedonia
*Institute of Chemistry, Faculty of Natural Sciences and Mathematics, 1000 Skopje, Macedonia

The objective of this study was to provide more detailed information about seasonally vertical
distributions of dissolved oxygen (DO), temperature and dissolved iron, manganese and copper in the
water column of Mantovo reservoir (South-Eastern part of the Republic of Macedonia) from May 2003
to April 2004. Monthly sampling on the surface and bottom water from the central and deepest part of
the lake was done. Temperature was measured directly on the field. DO was determined by Winkler
titration method while the concentration of dissolved iron, manganese and copper was determined by
atomic absorption spectrometry. The results of temperature and dissolved oxygen measurement show
that Mantovo reservoir presents a dimictic lake. From January to April, there was no variation trend for
temperature and DO, showing that the lake was well mixed. From May to October, stable summer
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stratification developed, as indicated by the decrease in DO and temperature in the bottom water. Under
hypoxic conditions, iron, manganese and copper release from the sediment and accumulate in the
hypolimnion of Mantovo reservoir.

NXTHUOJIOIKHU U XUJIPOBOTAHNYKHU UCTPAKYBAIBA HA
I'OPHUOT TEK HA IPHA PEKA U HEJ3UHUTE IITPUTOKH

Tpajue TAJIEBCKU', Mapuna TAJIEBCKA' u Anexcannpa TAJJEBCKA®

' Xuopo6uonowru 3as00, Haym Oxpuocku 50,
6000 Oxpuo, P.Maxeoonuja
’Uempacysauxo opywmeso na cmydenmu 6uonosu (MCBP),
Hnemumym 3a 6uonoeuja, IIM®, Ynusepzumem Cs. Kupun u Memoouj, 1000 Ckonje, P. Makeoonuja

Bo Tpymor ce mpeTrcraBeHHW HMXTHOJOMIKK M XHAPOOOTAHHMYKH HUCTpPaKyBama Ha
ropHUOT TeK Ha l[pHa peka u Hej3uHHMTE NMPUTOKH. McTpakyBamaTa Oea CIIpoBelIeHH BO TEK
Ha JeTHUOT riepuoa Bo 2007 roauHa o morojeM Opoj Ha JOKaJIUTETH 1O TeueHneTo Ha LlpHa
peKa, OJTHOCHO o1 n3BopoT (Hax ceno JKenesHerr) ma ce 10 ceno Tomoryanu.

MartepujasioTr € KOJCKIIMOHUPaH CHOpe] CTaHAapIHU METOAH 32 KOJEKIIMOHUPAbE
Ha uxTthodayHa M XUAPOPHUTH, a ACTePMHHAIMjaTa € H3BpIICHa BO JTabOpaTOpUHTE Ha
Xuapoouonmomkyu 3aBog on OXpua, CO KOPHCTEHE Ha COOABETHH KIY4eBH 3a JeTep-
MuHanuja. JIOOMeHUTEe pe3ysiTaTH IMOKaXyBaaT JieKa KBAJIUTATHBHUOT COCTaB Ha HWXTHO-
¢dayHata W xXuaApopHUTHUTE € Pa3HOBHIACH M € BO 3aBHCHOCT O] PA3JIMYHHUTE EKOJIOIIKH
(akropu mo TeueHnero Ha Pekara.

INPOMEHUA BO IUCTPUBYHUJATA HA CTEBJIOOBBUTKYBAYKATA
JIOKYMMUMUA (Potamogeton perfoliatus L..) O1 OXPUJICKOTO E3EPO

Mapuna TAJIEBCKA
JHY Xuopoobuonowxu Hncmumym, Haym Oxpuocku 50, 6000 Oxpuo

CrebnoobBuTKYBauKkaTa JoKyMuna Potamogeton perfoliatus L. € TOMAHAHTEH BH]
BO T0jacoT Ha JoKkywmwia, Potamogeton on Oxpuackoto Ezepo u decto dopmupa ckopo
YHCTH acOIUjallHH.

Bo TpyznoT ce npukaxaHu MPOMEHUTE BO JUCTpUOyIHMjaTa Ha cTe0I000BUTKYBaU-
Kara jJokymuia Bo 11 mpopunu ox nutopannara 3oHa o Oxpuackoro Ezepo (Pagoxna, Ka-
muiurta, Crpyra, I'paacka maxa (I'pamnuna), Kaneo, [Ipucranumre, necHo on Xuapo-
ouonomku UHCTUTYT (Maswuja), CB. Credan, [lemranu;, Ilemranu, u CB. Haym) mocre
HOJONT BpEeMEHCKM mepuoia. MMeHo, HampaBeHa e cropenda Ha HalIUTe HCTpaKyBarba
crpoBezieHu Bo 2006 roanHa co UcTpaxkyBamwara Ha JakoBieBuk o 1936 ronuHna.

JloGueHuTe pe3yiTaTd yKakyBaaT Ha 3roJeMyBame Ha XOpHU30HTalHaTa, a M Ha
BEepTUKaJHATa JUCTpUOyIMja Ha CTe0JI000BHUTKyBaukara JIOKyMHIIa BO OJHOC Ha
pesyaTaTtuTe 100ueHH oA UCTpaxyBamwaTa Bo 1936 ronuHa.
[Tpomenute Bo nuctpubyuujaTa Ha cTe01000BUTKYBauKaTa JOKyMHUIIA Mpea ci ce pe3ynraT
Ha 3roJIEMEHOTO aHTPOIOTEHO BIIMjaHUE BO TeK Ha m3MuHATUTE 70 rOAUHU.
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INUNDATION AS A DETERMINANT OF WATER QUALITY AND
BIODIVERSITY IN FLOODPLAIN LAKES

Roman BABKO' and Tatiana KUZMINA?

'Sumy Makarenko State Pedagogical University, Ukraine
2 Sumy State University, Ukraine

At present, rivers are characterized by artificially changed riverbeds and controlled
hydrological regimens. As a result, rivers’ floodplains have lost some landscape elements,
such as meadows and marshes. The control of inundation causes the partial or full loss of
connection between the riverbed and floodplain lakes. Consequences of the disruption of the
previously mentioned connection between the riverbed and floodplain lakes in the Dnieper
Basin were investigated.

Ciliates (Protista, Ciliophora) were used as indicators of water quality and biodiversity. The
samples of the protozoa were taken from the main habitats: water column, bottom substrates,
and submerged vegetation. It has been found that twice as large ciliate species are commonly
registered in the lakes which renew the connection with the riverbed during periods of high
water. Stable anaerobic zones in the bottom sediments as well as in the water column occur
in the permanently insulated lakes. Thus, few anaerobic species replace the numerous
aerobic ciliate assemblages. Not only does the species number decrease under these condi-
tions, but the number of ecological groups is also reduced. There is evidence that the loss of
a connection between the riverbed and floodplain lakes causes the decrease of biodiversity in
the river biocenosis. Therefore, the recurring connection between the riverbed and floodplain
lakes is the significant factor of preservation of total biodiversity in the river landscapes.

CAN RODLET CELL CHANGES IN FISH BE USED AS BIOMARKERS OF
ENVIRONMENTAL CONTAMINATION? EVIDENCE OF NATURAL
SEASONAL FLUCTUATIONS IN OHRID TROUT (Salmo letnica KAR.)

M. JORDANOVA', N. MITEVA' and E. ROCHA?

!Institute of Biology, Faculty of Natural Sciences and Mathematics, 1 000 Skopje, R. Macedonia,
?Institute of Biomedical Sciences Abel Salazar (ICBAS), University of Porto, 4099-003 Porto, and
Interdisciplinary Centre for Marine and Environmental Research (CIIMAR), 4050-123 Porto,
Portugal

Rodlet cells (RC) of bony fishes are typical for their fibrous capsule, basally-located nucleus
and conspicuous cytoplasmic "rodlets". Despite being extensively studied, their precise
nature and functions are still enigmatic. With respect to their function, some studies indicated
the potential use of changes in RC as biomarkers of exposure to contaminants and as
biomarkers of effects of xenobiotics. However, there is little information as to the normal
endogenous factors that may affect RC.

A poorly studied aspect is their suspected seasonality of occurrence under normal
circumstances. To address such question, the amount (relative and total volumes) of RC in
liver was estimated in the wild Ohrid trout females. RC was regularly found located amidst
epithelial cells of hepatic biliary ducts. The amount of RC changed in parallel with ovary
maturation, displaying a significant increase from the earliest stages (early and late
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vitellogenesis) to the most advanced stages of ovarian maturation (spawning and post-
spawning). Our data are suggestive of hormonal regulation (by sex-steroids) of RC liver
content. As a consequence of this study, the fish breeding status influences must be excluded
as a potential source of an increased RC pool when using RC changes as a biomarker in
toxicology and biomonitoring studies.

KOMITAPATUBEH HUTOMOP®OJIOIIKHU ACIIEKT HA
MAKPO®DPATUTE HA CEMEHUMIUTE HA IOJPAHCKATA IIEPKUJA
(Perca fluviatilis macedonica Kar.), OXPUICKATA ITACTPMKA- Salmo
letnica (Karaman) U OXPUJACKATA BEJIBULA (Acantholingua ohridana
Steindachner) BO IIEPUOJ1OT 11O MPECTEILETO

HNpena TABUMOBCKA-BACHJIEBA u Karepuna PEBOK

Hucmumum 3a 6uonocuja, Ilpupoono-wamemamuuxu ¢axyimem, 1000 Cronje, Penyonuxa
Maxkedonuja

Bo oBoj Tpyn HampaBeHa e uumtroMopdosomika aHanu3za Ha Makpodarure Ha
cemenurute kaj Jlojpanckara nepkuja (Perca fluviatilis macedonica K a r.), Oxpunckara
nactpmka- Salmo letnica (Karaman) u Oxpuackara Oensuna (Acantholingua ohridana
Steindachner) Bo epruoioT MO0 MPECTCHETO.

Bo cemenute TyOynu co mereHepupan Sertoli maTepujan Kaj JojpaHCKaTa MEepKHja
MOXe Jla ce 3a0eNexu MPUCYCTBO Ha Makpodaru. Tue ce onupanu BO SHIOT Ha TyOyJHTe
WIM BO HUBHHUOT JiyMeH. Makpdarute Ha [ojpaHcKaTta TMEpKHja TOceayBaaT TycTa
[UTOIUIa3Ma, UCTIOJHETa Co OpOjHU TpaHyNIu U TycT amopdeH matepujan. OBUe KIETKU, UCTO
Taka noceayBaaT OpojHU (UIOMOINH KOU CTpYAT BO IyMEHOT Ha TyOymnure. [IpucycTBoTo Ha
Makpodaru Bo TyOyJUTEe KOTa Cce OJBMBAa MHTEH3MBHA JereHepanuja Ha Sertoli KiIeTKUTe
yrnaTyBa Ha HUBHA €BEHTYyaJlHa eJIMMMHaLMja Ha Sertoli HEKpOTHUEH MaTepHjall.

Bo cemenure n006ynu Ha Oxpuiackara nmacTpMka Kajae € mpucyteH Sertoli mere-
HEpHUpaH MaTepHjajl, KapaKTePHUCTUYHH ce Makpodardw JIONMHPaHH BO SHIOT Ha JIOOYIHTE,
KaKo U BO HUBHHMOT JiyMeH. Makpodarure noceayBaaT KapakKTepUCTUUYEH BAJaOHAT HYKJIEYC.
Hekon wMakpodarn wMmaar TpONIMPEH MepuHyKieapeH mnpocrop. IlpucyctBoTo Ha
Makpodarute BO CeMEHUTE JOOylIM BO TEPUOAOT HAa MHTCH3WMBHA MHBOJyNHja Ha Sertoli
KJIETKUTE TOKa)XyBa JeKa OBHE (arolMTHU €JIEMEHTH BEpPOjaTHO 3eMaaT y4YecCTBO BO
¢aromurosara Ha Sertoli JereHepUPaHUOT MaTEPHjal.

Kaj Oxpuackara OenBuna makpodarure ce 3abenexyBaaT Kako BO SHIOT Ha
J00yNuTEe, Taka M BO JIyMEHOT. Makpogarute uMaatr CerMEHTHPaH HYKJIEYC, IITO € Kapak-
TEPUCTUYHO 33 OBUE KJIETKHU, U UTOIUIa3Ma Oorata co ¢aronn3o3omu. HUBHOTO mpucycTBO
BO CEMEHHUTE JIOOyJIn Kora ce OJjBMBa MHTEH3MBHA UHBOJYLIM)a, T. €. Jlerenepannja Ha Sertoli
KIIETKUTE, MOXKE Jla Ce TIOBpP3€ CO HMBHATa €BEHTyalHa (parouuTosa, T. €. eMMMHUHAIIMja Ha
HEKPOTUYHUOT MaTepHjal Mo MoTeksio ox Sertoli kmeTkuTe.
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COMPARATIVE CYTOMORPHOLOGICAL ASPECT OF THE MACROPHAGES
OF TESTES OF DOJRAN PERCH (PERCA FLUVIATILIS MACEDONICA K A
R.), OHRID TROUT-SALMO LETNICA (KARAMAN) AND OHRID BELVICA
(ACANTHOLINGUA OHRIDANA STEINDACHNER) IN THE PERIOD AFTER

THE SPAWNING

Irena TAVCIOVSKA-VASILEVA &Katerina REBOK
Institute of Biology, Faculty of Natural sciences and Mathematics, 1000 Skopje, Republic of Macedonia

In this paper the comparative cytomorphological analysis of the macrophages of testes of Dojran
Perch (Perca fluviatilis macedonica K a r.), Ohrod trout-Salmo letnica (Karaman) and Ohrid belvica
(Acantholingua ohridana Steindachner) in the period after the spawning has been done.

In the seminiferous tubules of Dojran Perch with degenerated Sertoli materijal the presence of
macrophages can be noticed. They are located in the wall of the tubules or in their lumen. The
macrophages of Dojran Perch possess abundant cytoplasm, filled with numerous granules and dense
amorphous material. These cells also possess numerous phylopodia which stick out in the lumen of
the tubules. The presence of macrophages in the tubules when an intensive degeneration of Sertoli
cells goes on, can be noticed with their eventual elimination of Sertoli necrotic material.

In the seminiferous lobules of Ohrid trout where Sertoli degenerated material is present, it is
caracteristics that there are macrophages located in the wall of the lobules and in their lumen. The
macrophages possess a characteristic deepened nucleus. Some macrophages have widened perinuclear
space. The presence of macrophages in seminiferous lobules in the period of intensive involution of
Sertoli cells shows that these phagocyte elements probably participate in phagocytosis of Sertoli
degenerated material.

In Ohrid belvica the macrophages have been noticed in the wall of the lobules, as well as in the
lumen. The macrophages possess a segmented nucleus, which is caracteristic for these cells, and a
cytoplasm rich with phagolysosomes. Their presence in the seminiferous lobules when an intensive
involution, i. e. degeneration of Sertoli cells goes on, can be noticed with their eventual phagocytosis,
i. e. elimination of the necrotic material, which originates from the Sertoli cells.

ALEOECOLOGICAL STUDY OF PALEOGENE
INVERTEBRATES FROM KRDZALI

Blagovest TEMELKOYV and Tomislav ANDREEV

Fossil representatives of the genera Ostrea, Pycnodonte, Chlamys, Spondylus, Gryphaea,
Pecten, Pitar, Dendrophyllia, Orbicella, Heliastrea and Madrepora were recorded at the
paleogenic sites located west of Krdzali.

At the base of paleoecological characteristic is made attempt of this part of paleogene sea
reservoir. We comment on characteristics of bottom sediments, depth, salt, temperature and
more.
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MPOYYYBAE HA MMOA3EMHUTE BOJU OJ OXPUICKO-
MNPECOAHCKHOT PETUOH CO CUMYJIALIMJA HA TPUTUYMCKHA
KOHIIEHTPAIIUN®

Eaena AHOBCKA', 3opan JOBUEB, Maptun APCOB', Buktop IIOITIOB?, Toxop
AHOBCKWI®

' M Phil student at the Wessex Institute of Technology, Southampton, UK
*Wessex \institute of Technology, Southampton, UK
I Texnonowko-memanypuixu paxynmem, Cronje

CHabyBameTo Co BO/Ia KaKo 3a MOTpeOUTe Ha HACEICHUETO U MHAYCTpHUjaTa Taka u
3a ToTpeduTe Ha 3eMjoNIeINETO, MPETCTaByBa Hacekaae BO CBETOT €1eH Of HajroJIeMUTE
npo0JeMH Ha JIeHEeIIHUIaTa.

Tpurtuymor (CH umu T) e IpUpOJIeH pafoakTHBEH H30TOI Ha BOJOPOJOT KOj, YIITe
O]l HETOBOTO OTKpHBame, MO0y yBa rojeMO MHTepeceupame, HAjIpBO Kaj Gu3nIapuTe MpH
MpoBepKaTa Ha TeopujaTa Ha PaJMOaKTHUBHOTO pacrmarame, a BO MOHOBO BpPeMe M Kaj XUAPO-
re0JI03UTe, KOM CE MOYECTO T'0 KOPUCTAT KaKo MPUPOACH o0elexyBay Ha BOjAaTa BO HEj-
3MHUOT XUJPOJIOIIKH LUKIYC Bp3 0CHOBa Ha reosOMIKUTE OJHOCH U XUAPOI€OJIOLIKUTE Ka-
PaKTEpUCTUKU HAa TEPEHOT OJ OXPHJICKO-NIPECIIAHCKUOT PETUOH, HAOJbylyBaHUTE KOHIICH-
TpallMM HAa TPULUYMOT BO BPHEXUTE, ApeHupanute Boau on llpecnanckoro Ezepo Hu3
kapctHuoT Macud Ha [Inanunara [anmmuuna u Bogute ox M3Bopute kaj “Cs.Haym”,0xpun,
MPETIIOCTaBEH € E€JHOKEIMEH MOJeNl Ha JIBOKOMIIOHEHTHO Mellame (IpEeHUpaHU e3epCKU
BOJM U BpHEXH Haj ["amuuunua).

Co ymorpeba Ha OBOj MoOzeN, HPOrpaMcKHOT jasuk Jlendum wm xopucrejku ja
cleqHaTa peKkyp3uBHaA paBeHka, Si = ( Sy TGFO*GCO — GFI* GCI),xaxe mto, S - e npec-
MeTaHa KoHIeHTparuja Ha T Bo Bogute o u3BopoT “Ce.Haym™ 3a mpBata roawHa Ha
HaOJbydyBame, Sp- ModeTHa KoHUeHTpauuja Ha Tputuymor, GFO — rpaHnuuyHa Bie3Ha
¢dpakuuja (Bpuexku nomzeman Boau), GCO - rpannyHa Bie3Ha (pakiyja Ha oOoraTyBame,
GFI - rpannyna uznesHa ¢paxkuuja (BpHexku noazemuu Boau), GCI - rpaHnyHa uznesHa
¢pakuuja Ha odorarysame, GFI ;= GFO, + GFO,, GCI.,= Sy/ V,

Omnpenenena e roleMuHaTa Ha MOA3EMHHMOT pe3epBOAp Ha BOJa KOj TH XpaHU
W3Bopure kaj CB Haym kako U cpeaHOTO TPaH3UTHO BpeMe Ha 3a/ip>KyBame Ha BOIUTE BO
MO/I3EM]ETO.

STUDY ON GROUND WATER IN THE PRESPA LAKE REGION BY
SIMULATION OF TRITIUM CONCENTRATIONS *

Elena ANOVSKA!, Zoran JOVCEV!, Martin ARSOV', Viktor POPOV?>
and Todor ANOVSKI?

" M Phil student at the Wessex Institute of Technology, Southampton, UK,
*Wessex \institute of Technology, Southampton, UK,
*Faculty of Technology and Metallurgy, University of Sts Kiril & Methodius, Skopje

Water supply, especially in urban areas, represents one of the greatest current problems all over the
world. Tritium, *H or T, sparked great interest from its discovery date, first among physicists working
on the theory of radioactive decay and later, continuing until today.

According to the geological conditions and hydrogeological characteristics of the Ohrid-Prespa Region,
observed tritium concentration into the local precipitations and Prespa Lake water and spring water of
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St Naum, a one cell model of two mixing components (Precipitations over Galicica Mountain and
infiltrated through Galicica Mountain, Prespa Lake Waters) has been proposed.

By using the above model, Delphi programming language and the following recursive equation, S ;= (
Sy +GFO*GCO — GFI* GCI), where, S;;- is the calculated Tritium concentration in the St Naum
Spring Waters, for the first year of observation, Sp- initial tritium concentration, GFO — boundary
recharge fraction (precipitation and ground water), GCO — boundary input fraction of encreachment,
GFI — boundary outlet fraction (precipitation and ground water), GCI - boundary outlet fraction of
enreachment, GFI, ;= GFO,, + GFOj,¢, GCI,.1= S/ V,

the volume of the reservoir under Galicica Mountain that recharge the St Naum Spring as well as the
mean residence time of the ground water have been determined.

IMPOI'PEC BO BWJIAHCUPAIBETO HA BOJAUTE O/l TIPECITAHCKOTO
E3EPO

T. AHOBCKI', J. MUWJIEBCKW?, M. APCOB?, II. PUCTEBCKW?, E. AHOBCKA®, B.
[TOIIOB*, 3. JOBUEB® u Jb. APCOB!

! Texnonowiko memanypuixu paxynmem, Cronje
? Vnpasa 3a xuopomemeoponowu paéomu, Ckonje
3 M.Phil cmydenm, Hucmumym 3a mexnonoauja, Becexe, Benuxa Bpumanuja
! Uucmumym 3a mexnonozuja, Becexc, Benuxa Bpumanuja

[Ipecnanckoto E3epo koe 1o cBOjOT MOCTAHOK € 01 TEKTOHCKU KapakTep, JIOLUPaHO
e Bo JyrosamaJHMOT JieJ1 O]l HalllaTa 3eMja Ha TPOMEreTo CO COCEIHMTE 3eMju, ['puuja u
Anbanuja. 3aeTHUYKOTO KOpUCTeHhe Ha BoauTe on Ilpecnanckoro Ezepo on enna crpana u
€HOPMHOTO Onarame Ha HUBOTO Ha Bojarta oj E3epoTo Bo mocneaHure 1Be aekaau (cca 8 m),
rd MoOWIM3Wpa HaydyHUTe paOOTHUIM OJ TPUTE 3eMjH 3aeAHUYKUA Ja paboaT Bp3
OJIp’KIIMBOTO yIpaByBamke €O BOAUTE 04 oBa E3epo mpeky peanuzanujaTa Ha IOBEKe
MelyHapoaHu npoekt, BkiyuyBajku ro 1 HATO Ilpoextor ox Ilporpamara HAVKA 3A
MUP, CDII-981116, unja peanuzaiuja € BO TEK.

Bo oBue uctpaxyBama, OunmancoT Ha Boaute Ha IIpecmanckoto E3zepo 3azema

noceOHO MecTo, co Koe Tpeba J1a ce AoOKe OAroBOp Ha IMpallamkaTa MOBP3aHU CO TOJIEMUTE
¢byKTyannu/CHIKyBamba Ha HUBOTO Ha BoauTe Bo E3epoTo.
Bp3 ocHOBa Ha JoceralmiHuTe XHIPOMETEOPOJIOIIKHM, M30TONCKM M Jp. UCTpaKyBama U
CTEKHATH CO3HAHHU]a, U3BpILIEH € OmtaHc Ha BoauTe Ha [Ipecnanckoro E3epo, mocouyBajku ja
KOJIMYMHATa Ha BOJAM KOM c€ MHPWITpUpaaT HU3 KapcrtoT Ha [lnanunara [Nanmuuuna Bo
KOJMMUMHK o1 cca 245 x 10 ® mM>/romumino.

Co wmen ma ce aoOujaT MOpPENEBAaHTHU XUAPOMETEOPOJIOUIKU TOAATOIH (BO
M3MUHATHOT MEPHOJ BPIICHU CE€ OBPEMEHHM M HE KOOPAMHUPAHU O0OCEepBallMM Ha pa3iHyueH
Opoj XUAPOMETEOPOIIONIKM MapaMeTpH, COTJIACHO MOKHOCTUTE BO TPHUTE COCEIHH 3EMjH),
W3BPIICHO € WHOBHpAWmE U NPOIIMPYBakE HA MOCTOJHUTE XHUIPO-METEOPOJIOUIKH CTAHUIU
(XMC) BO MOLUPOKUOT OXPUICKO-TIPECTIAHCKU peruoH. Bo Hammara 3emja, WHCTaTUpaH €
JOoKI0BeH ToTanu3aTtop Ha I[lmanmmnara lanuumma wa 1600 M HMB, MepHa cTaHMIA 3a
cieneme Ha HUBOTO Ha ['onema Peka Bo Pecen xako u nmoseke XMC Bo cocenna I'puuja u
AnGanmja. Mcro Taka ce mpucTany KOH H3BEIyBamke Ha EIHOTOJMINHA TporpaMa Ha
€HOBPEMEHU Mepema Ha XUAPOMETEOPOJIOIIKUTE NapaMeTpu (KOJIMYMHU Ha BPHEXH,
UcHapyBamba, NPOTOLM HAa PEKUTE M M3AAIIHOCT HA WU3BOPUTE OJf MHTEPEC, BIAKHOCT U
TEeMIepaTypy Ha BO3IYXOT, OCOHUYBamWe, U JIp.), BO TPUTE COCEIHH 3€MjH KOU CE€ BO TEK U
KOH K€ OBO3MOJKaT, MHOTY ITOpeaJieH OUIaHC Ha €3€pCKUTE BOIU.
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PROGRESS IN THE WATER BALANCE OF PRESPA LAKE

T. ANOVSKI', J. MILEVSKI?, M. ARSOV?, P. RISTEVSKI?, E. ANOVSKA®, V. POPOV*, Z.
JOVCEV? and Lj. ARSOV'

! Faculty of Technology and Metallurgy, Skopje,
2 Managment of Hydrometeorological works, Ministry of Agriculture, Forestry, Skopje,
3 M.Phil Student, Wessex Institut of Technology, UK
! Wessex Institut of Technology, UK

Prespa Lake, which is of a tectonic character, is located in the south-western part of Macedonia and
lies on the border with two neighbouring countries, Albania and Greece.

Due to Prespa Lake’s water being shared by three countries and to a dramatic decrease in its water
level in the last two decades (cca 8 m), scientists have been mobilized to work together on the
sustainable management of Prespa Lake. This cooperation has been realized through several
international projects, including the last one which is under way and supported by NATO, Science for
Peace Program, SFP-981116.

In these investigations, the water balance of Prespa Lake plays a crucial part and leads to answers of
several questions related to the enormous dropping of the lake’s water level. On the basis of the
already performed hydro-meteorological, isotopic and other investigations as well as the results
obtained so far, a water balance of the Prespa Lake has been calculated and the amount of the
infiltrated water through Galichica Mountain has been evaluated of cca 245 x 10°m’/y.

In order to obtain more relevant hydro-meteorological data (in the past, there were only occasional
and uncoordinated collections of data in the three neighbouring countries), innovation and
enlargement of the existing of hydro-meteorological network (HMS) in the wider Ohrid-Prespa region
has been carried out. In this regard, one rain gauge-totalizer on Galichica Mountain at an elevation of
1600 m asl. and one staff gauge on the Golema River in Resen, both in Macedonia, as well as several
HMS in Albania and Greece have been installed.

Additionally, a one year observation period is taking place at the same time as the hydro-
meteorological parameters (precipitations, evaporation, surface water flows, spring discharges,
atmospheric temperature and humidity, sunshine and others) are being measured in the three
countries. This approach will undoubtedly contribute greatly to attaining a better and more realistic
water balance of Prespa Lake.

A TEN YEAR LIFE HISTORY OF ZOOPLANKTON AT THE BOVILLA
RESERVOIR IN TIRANA, ALBANIA

Spase SHUMKA and Enkeleda NIKLEKA
Agricultura University of Tirana

The first impoundment of a newly constructed reservoir is normally characterized by a load
surge in terms of easily degradable organic materials initiated by the inundation of soil with
its vegetation. A period of approximately 10 years seems to be necessary to achieve a stage
in which the rate of change is substantially retarded. In this period, there is enough time to
consider that the Bovilla reservoir is currently passing the achievement stage of slow changes
in water processes. This is only theoretical, while the natural processes after intervention are
combined intensively with human interactions due to land structure, livestock presence and
land cover. Many zooplankton species are good indicators of water quality and can be used
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for the ecological monitoring of water bodies due to their tolerance to different
environmental conditions.

Increases in human population and the development of tourism cause harmful changes in
ecosystems. Consequences include changes in the qualitative and quantitative compositions
of biocenoses. Due to this, it is possible to explore the conditions of some ecosystems by
using the composition of organisms that live in it, known as bioindicators. Being rather
tolerant to different environmental conditions, many rotifer species are good indicators of
water quality and can be used for the ecological monitoring of water bodies (Ramadan et al.,
1963; Sladacek & Tucek, 1975; Sladacek, 1983; Pujin, 1982; 1987; Reh, 1997; Shumka,
2001). The aim of this study was to explore the fauna of Rotifera, Copepoda and Cladocera
from the reservoir and to determine the water quality on the basis of the noted bioindicative
rotifers.

Comparative studies were performed on the zooplankton composition and on some physical
and chemical properties of the Bovilla reservoir. Zooplankton abundance, conductivity,
organic matter, hardness and orthophosphate concentrations were lower and Secchi depth
was investigated for the four series time during the year 2006. Rotifera species, such as
Polyarthra trigla, Keratella quadrata, Asplanchna priodonta and Ascomorpha sp.,
particularly showed peaks in spring, summer and late summer. Diaphanosoma brachiurums,
Bosmina longirostris and Ceriodaphnia quadrangula of Cladocera species increased in late
summer whereas Bosmina longirostris and Daphnia spp. were prominent in spring. The
cyclopoid copepod Cyclops vicinus was dominant in Bovilla among other species of
Cyclpoida.

ONE YEAR BIOLOGICAL STUDY OF BOVILLA WATERS WITH A
FOCUS ON DRINKING WATER USE

Erlinda KONI', Merjem BUSHATI ', Spase SHUMKA?, Ferit HOXHA®, Lirika KUPE ?,
Aleko MIHO *, Lulezim SHUKA*, Ferdinand SCHANZ®, Helmut BRANDEL?® and Reinar
BACHOFEN’®

!Institute of Veterinary Food Security, Department of Food Security, Tirana, Albania,
Agricultura University of Tirana, sprespa@yahoo.co.uk
Treatment Plant of Drinking Water, Babrru, Tirana
‘Department of Biology, Faculty of Natural Sciences, University of Tirana
> Institute of Plant, University of Zurich, Switzerland

Beside the physic-chemistry, nutrients and photosynthetic pigments reported here by Cullaj
et al., phytoplankton, zooplankton and total coliforms were assessed in the Buvilla reservoir
from May 2006 — May 2007. Samples were taken every two months in three stations,
representing the three main parts of the reservoir; different layers were used: 1, 3, 5, 10, 15,
20, 30, 40-45 m — the bottom.

Phytoplankton oscillates strongly with depth and season, but significant differences between
the three sampling stations were not observed. This means that the main part close to the dam
and the two big arms of the reservoir have more or less continuous mixed waters with each
other. The most productive layers extend down up to 15 m of depth, and the maximum
productivity was observed at a depth of 10 m (up to 3700 cells/ml in July 06, and up to 4400
cells/ml in September 06, the highest value). It seems that the reservoir presents only one
strong peak in summer-autumn. The lowest part of the productivity was seen in January. The
most common species that dominate the phytoplankton are centric diatoms (siliceous algae)
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of Cyclotella sp. diverse, composed mainly from C. commensis, typical species in reservoirs
throughout the region; its abundance goes even more than 90% of the total phytoplabkton.
From the zooplankton cladocera and rotatoria species were dominant, followed then by
copepods. Bosmina, Keratella and Macrocyclops albidus were the most abundant.

Total Coli was found in relatively in high quantities mainly in September 06 the in bottom
layers (up to 110 cplonies/100 ml in 45 m of depth). Phecal-Coli were relatively high in
November 06 almost in all layers. An increase in hypolymnion was observed, even in May
07, but the highest values were again in September 06 in the bottom (up to 80 ¢/100ml in 45
m). Values of Streptococcus were relatively low; the highest values were measured in May
07 at depths between 10-15 m (up to 80 ¢/100 ml in May 07 in 10 m).

This data complements the whole study, focusing on drinking water, since the reservoir is the
main water supplier for Tirana city. The study can be considered an effective cooperation
between different groups within Albania under the qualified assistance of Swiss experts,
within the common joint project SCOPES (no. JRPIB 7320-111032/1) supported by Swiss
National Science Foundation (SNSF).

CONSIDERATIONS ON WATER QUALITY OF ALBANIAN RIVERS
BASED ON BENTHIC DIATOMS

Aleko MIHO', Lirika KUPE?, Orjeta JAUPAJ', Satu Maaria KARJALAINEN® and Seppo
HELLSTEN®

'Department of Biology, Faculty of Natural Sciences, University of Tirana
Faculty of Agronomy Agricultural University of Tirana
3 Finnish Environmental Institute (SYKE), Integrated River Basin Research, University of Oulu,
Finlandi

Assessment of water quality of most important Albanian rivers will be presented, based in
benthic diatoms, collected in 35 stations during autumn 2006. The samples represent general
and significant parts of running waters covering the whole Albanian territory. The EU
standard methods: EN 14407:2004, EN13946 are used, to sample, clean the diatoms,
preparation of slides and interpretation of results focused on water quality. A checklist of the
diatoms species will be presented; for every sample several indexes will be considered:
(Shannon & Weawer index (H’), Trophic Index of Diatoms (TIpia: Rott ef al., 1999) and
saprobe index (TS: Rott et al. 1997). The study was carried on under the support of StEMA
project, focused on the Strengthening of the Environmental Monitoring in Albania, by setting
up an Integrated Environmental Monitoring Scheme (IEMS), following the requirements of
the EC quality directives.

®PAYHATA O TPO®PYHIJAJIOT KAKO HHIAUKATOP HA TPOOUYKHOT
CTATYC HA AKYMYJIALIMJATA MAHTOBO

Banentuna CJIABEBCKA-CTAMEHKOBUK' u Ctoe CMUJbKOB!

1HHcmumym 3a buonoeuja, Ilpupoono-mamemamuuxu gpaxyimem, 1 000 Cronje, Maxeoonuja

Knacudukanujata Ha MakeIOHCKUTE e€3epa M aKyMyJjalM{d TIJaBHO ce Oasupa Ha
(U3NYKO-XeMHUCKH TapaMeTpH, (UTOIIAHKTOH M 300IUIAHKTOH, JI0JIeKa MOTEHLUjaloT Ha
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npodyHaanHata QgayHa qa ob6e30ean CUTypeH IoKasaTel 3a NMPOAYKTHBHOCTAa Ha e3epaTa
Oeme 3anoctaBeH. Bo oBaa cTyauja HampBHBME 0OM[ J1a BOCIIOCTaBUME Kiacudukanuja Ha
aKkyMmyJanujata MaHTOBO Bp3 ocHOBa Ha (payHata BO mpodyHnanor. Pezynrature nmokaxaa
3HAYMTENTHN pa3IMKH BO CTPYKTypaTa Ha (ayHaTa Ha JHOTO BO IICHTPAJIHHOT U BO
Haj1ab0KMOT JIeNT BO HerocpeiHa OJM3MHa Ha OpaHara, KOW MpuIaraaTr Ha NpoQyHIATHUOT
peruon. Mmeno, mama ¢aynucrtuuka cnuaaoct (30%) e permcrpupaHa momery aBeTe
ctranumita. Limnodrilus hoffmeisteri (58,92%), Chaoborus crystallinus (19,42%) un
Chironomus gr. plumosus (13,53%) mnpeTcTaByBaaT BHIOBHM CO HajrojemMa TyCTHHAa BO
LEHTPAIIHUOT PEruoH Ha akymynauujata. CrnpotuBHo, Limnodrilus hoffmeisteri (0,95%) u
Chironomus gr. plumosus (0,84%) Gea peuncu OTCYTHU Ha THOTO BO HEMOCpeAHa OIM3MHA
Ha Opanarta. Equncteeno, Chaoborus crystallinus (97,21%) Gerie nmpucyTeH co 3HaUMTEIIHA
3acTaneHocT BO ayHaTa Ha JHOTO O] HajI1a0OKHUOT /1€ Ha €3epOTo.

PROFUNDAL FAUNA AS AN INDICATOR OF THE TROPHIC STATUS
OF MANTOVO RESERVOIR

Valentina SLAVEVSKA-STAMENKOVIC and Stoe SMILJKOV
Institute of Biology, Faculty of Natural Sciences and Mathematics, 1 000 Skopje, Macedonia

Classification of Macedonian lakes and reservoirs was mainly based on the physic-chemical
parameters, phytoplankton and zooplankton, while the potential for the profundal fauna to
provide a reliable indicator of lake productivity was neglected. In this study, we attempt to
establish classification of Mantovo reservoir in relation to the profundal fauna. The results
show significant differences in the structure of the bottom fauna from the central and the
deepest part near the dam, which belong to the profundal region. Namely, low species
similarity (30%) between both habitats was noticed. Limnodrilus hoffineisteri
(58,92%), Chaoborus crystallinus (19,42%) and Chironomus gr. plumosus (13,53%) were
the most abundant species at the central part of the reservoir. Opposite, Limnodrilus
hoffmeisteri (0,95%) and Chironomus gr. plumosus (0,84%) were almost absent in the
bottom near the dam. Only Chaoborus crystallinus (97,21%) was presented in considerable
quantities in the bottom fauna from the deepest part of the lake.

SEASONAL CHANGES IN PIGMENTED MACROPHAGE AGGREGATES
IN TRUNK KIDNEY OF OHRID TROUT (Salmo letnica KAR.)

M. JORDANOVA', K. REBOK!, N. PALAMIDOVSKA' and E. ROCHA?

!Institute of Biology, Faculty of Natural Sciences and Mathematics, 1 000 Skopje, R. Macedonia;
*Institute of Biomedical Sciences Abel Salazar (ICBAS), University of Porto, 4099-003 Porto, and
Interdisciplinary Centre for Marine and Environmental Research (CIIMAR), 4050-123 Porto,
Portugal

Fish macrophages (Macs) changes have long been recognized as potentially useful
biomarkers of pollution, but responses due to chemical exposure must be distinguished from
the natural sources of variability. The occurrence of Macs may vary depending on the size,
age, nutritional status, gender or even gonadal stage of a particular fish species.
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This study follows our previous ones about alterations in the amount of pigmented Macs in
liver and spleen throughout the breeding cycle of wild adult females of Ohrid trout, and
integrates ongoing efforts to better evaluate those structures as possible biomarkers of
environmental stress as well as fish health in Lake Ohrid. In this study we addressed this
question: is gonadal maturation or season an important factor to consider when using kidney
Macs as biomarkers. To answer such question the amount (relative volume) of pigmented
Macs in kidney (middle portion) was estimated in Ohrid trout females, using archived tissue.

Pigmented Macs aggregates occurred in kidney but being poorly organized, they often
showed irregularly shaped groups or bridging networks. Melanin was the only detected
cytoplasmic pigment. As to the amount of Macs, we found minimum values in pre-
vitellogenesis and early-vitellogenesis and maximum values in late-vitellogenesis, which
started declining at spawning season, significantly decreasing in post-spawning.

It seems that our data proved for the first time in fish that pigmented Macs vary in amount
during breeding cycle, suggesting that the hormonal profile and kidney functional status
influence the Macs pool in female trout. Moreover, the study showed that fish breeding
status influences must be excluded as a potential source of Macs changes when using them as
biomarkers in experimental assays and in biomonitoring studies.

COULD Chlamydomonas reinhardtii HELP TO REVEAL SOME OF THE
MOLECULAR SECRETS UNDERLYING THE ADAPTIVE RESPONSE?

E.G. DIMOVA', A.V. KUJUMDZIEVAZ P.E. BRYANT? and S.G. CHANKOVA'

'Central Laboratory of General Ecology-BAS, 2 Gagarin Str., 1113 Sofia, Bulgaria
2Sofia University “St. Kliment Ohridski”, 8 Dragan Tzankov Blvd., 1164 Sofia, Bulgaria
3St Andrews University, St Andrews, Scotland, UK

The adaptive response (AR) has evolved in organisms as a defense mechanism against the
damaging actions of different stressors in the environment. One possible mechanism
underlying the AR to oxidative stress could be activation of the antioxidant defense system
(AOS). However, opinions are contradictory.

This study aimed to shed more light on the role of AOS and the genotype (wild-type vs.
radio-resistant) for the induction of AR in the unicellular green alga Chlamydomonas
reinhardtii as a test system. Oxidative stress was induced by paraquat. The activities of three
antioxidant enzymes (superoxide dismutase, catalase and peroxidase) were measured. The
results obtained suggest that AOS could possibly play a role for the development of
paraquat-induced AR in the studied radio-resistant genotype of C. reinhardltii.

This work was supported by the Bulgarian Ministry of Education and Science (project K-
1204), St Andrews University, RS, UK, and BAS.
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theories and concepts on different scales -from genes to ecosystems and
landscapes; geodiversity
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PA3BOJ HA EMEPAJILl MPE/KATA BO PEITYBJIUKA MAKEJOHHAUJA
Po6epruna BPAJAHOCKA
Murnucmepcmeo 3a Hcu8OMHA CPeOUHA U NPOCMOPHO naanuparse, [pezoencka 52, 1000 Cronje

Emepann wmpekara mpeTcTaByBa €KOJOIIKa Mpeka Ha Tojapadja oA TocedeH
uHTepec 3a 3auyByBame (ASCI) u ce pa3BuBa Ha TepuTOpHjaTa Ha 3E€MjUTE UWICHKH Ha
bepuckara KonBenmmja (KonBeHmmjata 3a 3auyByBam€ Ha JAWUBHOT CBET M HHUBHHUTE
npUpoHM kuBeanuiTa Bo EBpona). PermyOnuka Makenonuja, kako JOroBopHa CTpaHa Ha
Bbepuckara kouBenmujara, Bo 2002 TroaMHa 3amoyHa CO THJIOT AKTUBHOCTH 32
BOCIIOCTaByBawe Ha Emepang mpexara.

On BkynHo 187 3arpo3eHd TUIOBM Ha >KUBEAIUIITa 3a KOM C€ IOTPeOHHU
cneunUUHN MEPKH 3a 3a4yByBame, BKIIyueHH Ha Pe3zonynujara 6p. 4 (1996) on bepHckaTa
KOHBeHIH]ja, BO PM ce unentuduxyBanu 32 Tuna Ha *UBEATHUILTA.

Cornacuo Pe3zonynumjara 6p.6 (1998) Ha umja aucTa ce BKIYYCHH BHUOBH 32 KO CE
noTpeOHu crneunpUYHr MEpKH 3a 3auyByBame€ Ha HUBHUTE NPHUPOJHU >KUBEAJHILNTA, Ha
teputoprjata Ha PM mpucytHu ce: 6 BumoBu Oe3'pOetHunm, 12 pubu, 3 Bomozemiwm, 7
Bieuyrd, 17 uunaun, 115 nTumm u 5 pactenuja.

Pezonyumjara Op 4 e Bo ckiman co Auekc | on [lupexTuBata 3a >KHMBEATUINTA
92/43/EEC (lupexTuBa 3a 3a4yByBam€ Ha MPHUPOJHUTE KXUBEAIHIITA U Ha AUBaTa (hayHa U
¢bnopa). Pesomynujara Op. 6 e Bo ckian co Anekc II on JlupekrtuBara 3a >KMBEaIHILTa
92/43/EEC u co Anekc I on [lupextunara 3a ntuuu 79/409/EEC (upekTuBa 3a 3a4yByBambe
Ha IUBUTE THUIIH).

Bo jmoceramHuTe TpPOEKTHM AaKTMBHOCTH 3a pa3Boj Ha Emepang wmpexara
uaeHtuukyBanu u oopadorenu ce 16 moapauja (ASCI) co moBpmmHa okory 198.145 ha,
mrTo npercraByBa okoiy 80% oj BkymHata Hannonanna Emepana mpexka. [loBpminHaTa koja
ja 3adakaaT MpenyoKEHUTE Tojpadjara € paszaudHa u ce aBmxu on 810 ha (Cmomapcku
Bomoman) no 73.088 ha (HIT MaBpoBo).

AxTuBHOCTHTE 32 pa3Boj Ha EmMepana mpexara Bo PM mpercraByBaaT 3HayajHa
MOJITOTBUTENIHA AKTUBHOCT 3a BOCIIOCTaBYBamke Ha exojomnikaTa Mpexa Hatypa 2000 koja ce
pa3BuBa Ha TepuTopujaTa Ha 3eMjute wieHku Ha EY. Harypa 2000 mpetrctaByBa Mpexa Ha
3alITUTEHU T[I0/ipadja TMpPOIJIaceHHM Bp3 OCHOBa Ha JlupekTuBaTra 3a >KMBEAIMLITA U
HupextuBata 3a ntunu. {upexTuBaTa 3a xuBeanumra 92/43 mpeTcraByBa MHCTPYMEHT 3a
nMmIuieMeHTanuja Ha bepackata KonBennuja Bo 3eMjute wieHku Ha EBpornickara YHuja.

DEVELOPMENT OF THE EMERALD NETWORK IN THE REPUBLIC OF
MACEDONIA

Robertina BRAJANOSKA

Ministry of the Environment and Physical Planning

The Emerald Network, which is being developed within the territories of the Contracting Parties to the
Bern Convention (the Convention on the Conservation of European Wildlife and Natural Habitats),
consists of an ecological network of Areas of Special Conservation Interest (ASCI). In 2002, the
Republic of Macedonia, as one of these contracting parties, began pilot activities for the development
of the Emerald Network in Macedonia.
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Of the total number of 187 endangered habitats requiring specific conservation measures listed in
Resolution No. 4 (1996) of the Bern Convention, 32 endangerd habitats have been identified in
Macedonia. According to Resolution No. 6 (1998), which lists species requiring specific habitat
conservation measures, the following are present within Macedonia: 6 species of invertebrates, 12 fish
species, 3 amphibians, 7 reptiles, 115 birds, 17 mammals, and 5 plant species.

Resolution No. 4 (1996) corresponds to Annex I of the Habitats Directive 92/43 EEC (Directive on the
Conservation of Natural Habitats and of Wild Fauna and Flora). Resolution No. 6 (1998) corresponds
to Annex II of the Habitats Directive 92/43 EEC and to Annex I of the Birds Directive 79/409/EEC
(Directive on the Conservation of Wild Birds).

Of the project activites associated with the development of the Emerald Network in Macedonia that
have been completed to date, 16 ASCI sites covering an area of 198,145 ha have been identified. These
areas represent about 80% of the total planned National Emerald Network. The sites are rather diverse
in size - the smallest covers 810 ha (Smolare Waterfall) and the largest, 73,088 ha (Mavrovo National
Park).

The activities undertaken in order to develop the Emerald Network in Macedonia constitute important
preparatory steps toward the future designation of the Natura 2000 ecological network, developing on
the territory of the EU Member States. Natura 2000 is a network of protected areas designated under
the Habitats Directive and Birds Directive. The Habitats Directive, in turn, is the implementation
instrument of the Bern Convention within EU Member States.

WOLF ACTIVITY TOWARDS LIVESTOCK IN TWO STUDY AREAS IN
WEST BULGARIA AND CONSEQUENTIAL CONFLICTS WITH
LIVESTOCK BREEDERS

Elena TSINGARSKA — SEDEFCHEVA
BALKANI Wildlife Society, Blvd. Dragan Tzankov 8, 1164 Sofia, Bulgaria

Damage caused by wolves on livestock in Bulgaria are frequent. Some of the main reasons
for that are the extensive way livestock is grazed in the countryside, the mountainous
character of the terrain where livestock is grazed, the lack of adequate livestock protection in
many cases and the decreased number of natural wolf prey since the beginning of the 1990s.
The present study aims to estimate the frequency and intensity of wolf activity towards
livestock, the development of this activity in a five years period, the kinds of livestock
damaged and the level of conflict created with livestock breeders. The present survey was
conducted in the period from 2002 — 2006 in two study areas in West Bulgaria — Kraishte
and West Pirin Mts. Information was collected yearly by interviewing local people in each of
the surveyed settlements. In average, 25 settlements from each study area were included
yearly in the survey.

The frequency of wolf attacks on livestock and the level of damage were not changed a lot
during the present survey, but were decreased in comparison with the previous years. The
main livestock damaged are goats and sheep. The percentage of livestock damaged is low;
however, due to the fact that most of the livestock owners have small numbers of livestock,
the level of consequential conflicts is high.
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SYSTEMATIC CONSERVATION PLANNING:
AN APPROACH FOR MAXIMIZING BIODIVERSITY CONSERVATION
WHILE MINIMIZING FINANCIAL AND SOCIAL COSTS

C. CAN BILGIN', Ayse S. TURAK'* and Ugur ZEYDANLI'?

"Department of Biology, METU, Ankara 06531, Turkey
’Nature Conservation Center, Ortadogu Sitesi, 320. sok. No:4, Ankara 06530, Turkey

With the rapid ongoing loss of species and habitats, selecting the right sites to protect in a
cost-effective way is becoming a high priority for conservationists and decision-makers.
Systematic conservation planning (SCP) is a quantitative approach developed in Australia
which relies on the use of biodiversity surrogates and complementary analyses for
determining priority sites for conservation. Typical surrogate groups include birds,
butterflies, herbaceous plants and vegetation cover classes as identified by remote sensing.
Distributional information is organized as spatial data layers and processed by GIS. Threats
to biodiversity, costs of declaring a reserve and opportunities for the future can also be
incorporated into the analysis. Management and monitoring guidelines can be developed for
implementation after stakeholder meetings.

We argue that SCP is superior to ad hoc site selection and other current approaches because
of its efficiency, cost—effectiveness, and consideration of the human dimension. We present
examples from Turkey and the world and discuss ways to reconcile SCP with the Natura
2000 system.

AUCTPUBYLHHUJA U EKOJIOTUJA HA MAKPOMMUILIETHUTE HA
IINIAHUHATA JABJIAHULIA

Karepuna PYCEBCKA', Mutko KAPAJIEJIEB' u Kpucruna CTOJKOCKA®

"Hnemumym 3a 6uonoeuja, Ipupoono-wamemamuyxu paxyimem, IT.Dax 162, Apxumedosa 5, 1000
Ckonje, Penybauxa Maxedonuja
 Maxedoncko mukonouxo Opyumeo, Muxonowka ra6opamopuja, Ilpupoono-vamemamusxu
Gaxynmem, Apxumeoosa 5, I1. @ax 162, 1000 Ckonje, Penybnuxa Maxeoonuja

Bo 0BOj Tpya 3a mpBmat ce AaBa mperjell Ha MHKOJIMBEP3UTETOT Ha IUIaHWHATA
Jabnanuna. VMcrpaxyBamara ce BpPIICHH BO TJIABHO BO MPOJETHUOT, JIETHHOT U €CEHCKHOT
nepuon 2005 u 2006 roauHa, BO okoiMHaTa Ha cenara ['opHa benuia, Buiinu, Besuanu, Bo
OykoBH U 7aO0OBU IITyMH, OOPOBH HACA]IU, JIMBAJIA U TIACHIIITA.

Co noceramHuTe HCTpakyBama pErucTpupanu ce 165 Bupa rabu, IJIaBHO OJ
onnenute Basidiomycota (150), om xom 7 ce racrepomuiietd, Ascomycota (15) u
Myxomycota (4). Co Hajrodem Opoj TpeTCTaBHHUIIM c€ peaoBure: Agaricales,
Tricholomatales, Russulales, Aphyllophorales u Poriales.

Opn peructpupaHuTe BUIOBH JIUTHUKOIHH ce 66, a TepukoiHu 99. Hajromem nen on
Bugosute ce canpodu (119), muxkopusnu ce 43, a napasutu ce 3 Buaa. Kako yectu BU10BU
BHJIOBH MOXAT Ja ce UCTaKHAT cliequure: Amanita rubescens, Armillaria mellea, Astraeus
hygrometricus, Bisporella citrina, Boletus edulis, Cantharellus cibarius, Daedalea quercina,
Diatrype disciformis, Fomes fomentarius, Gymnopus dryophilus, Calvatia utriformis,
Lactarius piperatus, Lycogala epidendrum, Lycoperdon perlatum, Marasmius oreades,
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Psilocybe rhombispora, Russula cyanoxantha, Stereum hirsutum, Stropharia semiglobata,
Trametes hirsute n Trametes versicolor, noneka sunosute: Clitopilus hobsonii, C. prunulus,
Lactarius pallidus, Peziza repanda w Phylloporus rhodoxanthus ce perku. BumoBure
Agaricus macrosporus, Amanita caesarea, Boletus aereus u Boletus satanas ce cTaBeHH BO
[IpenumuHapHata I1pBeHa JucTta Ha rabu Bo PemyOinuka Makenonuja, Kako BHUIOBU
3arpo3eHu of mperosuema ekcruoaramuja. Oxony 10 Buaa ce HoBU 3a MakenoHwHja.

DISTRIBUTION AND ECOLOGY OF MACROMYCETES ON JABLANICA
MOUNTAIN

Katerina RUSEVSKA', Mitko KARADELEV' and Kristina STOJKOSKA?

!Institute of Biology, Faculty of Natural Science and Mathematics, P.O. Box 162, Arhimedova 5, 1000 Skopje, the
Republic of Macedonia
>Macedonian mycological society, Mycological laboratory, Faculty of Natural Science and Mathematics,
Arhimedova 5, P.O.Box 162, 1000 Skopje,
the Republic of Macedonia

A list of mycodiversity on Jablanica Mountain is given in this article. The majority of the registered
species were collected during the spring, summer and autumn periods in 2005 and 2006, predominantly
from the localities of Gorna Belica, Vishni, Vevchani villages. Research was conducted in different
habitats, including beech and oak forests, pine plantings, meadows and pastures.

A total of 165 fungi species are registered with investigations to this point, mainly from Basidiomycota
(150) - 7 are Gasteromycetes, Ascomycota (15) and Myxomycota (4). The largest part of them belongs
to the orders: Agaricales, Tricholomatales, Russulales, Aphyllophorales and Poriales.

Of the fungi species registered, 66 are lignicolous and 99 are terricolous. Most of the species are
saprobs (119), 43 are mycorrhizal and 3 species are parasites. Some of the species, such as Amanita
rubescens, Armillaria mellea, Astraeus hygrometricus, Bisporella citrina, Boletus edulis, Cantharellus
cibarius, Daedalea quercina, Diatrype disciformis, Fomes fomentarius, Gymnopus dryophilus,
Calvatia utriformis, Lactarius piperatus, Lycogala epidendrum, Lycoperdon perlatum, Marasmius
oreades, Psilocybe rhombispora, Russula cyanoxantha, Stereum hirsutum, Stropharia semiglobata,
Trametes hirsute and Trametes versicolor, could be highlighted as frequent. On the other hand,
hobsonii, C. prunulus, Lactarius pallidus, Peziza repanda and Phylloporus rhodoxanthus are rare. Four
species, Agaricus macrosporus, Amanita caesarea, Boletus aereus and Boletus satanas, are put in the
Preliminary Red List of the Macromycetes in the Republic of Macedonia as a particularly rare or rare
species endangered due to excessive exploitation. Approximately 10 species are new for the Republic
of Macedonia.

MNPEJJIOI HA PETKU PACTUTEJIHU BU/IOBU BO 1OJIMHA HA PEKA
ITYUBHA TPEAJIOXKEHUA 3A BAIITUTA

Hanmjena ABPAMOBUK, Jby6uma HUKOJIMK, Bojan 3JTATKOBUK 1 Hosuna
PAHI'EJIOBUK

Pekara [Tunma ce ucrakHyBa co rojieM GIOpUCTHYKH AuBep3uTeT. [{o cera 3a oBoj
npenen ce yrepaeHu npeky 1000 pactutenHu BUIOBH, a CIOpPE] Halla MpoleHKa Toj Opoj
Moxke na oune u 1o 1300 takconu.Hajboratu ce dpammmuure: Fabaceae (126), Asteraceae
(102), Poaceae (69), Lamiaceae (61), Caryophyllaceae (51), Brassicaceae (50) u ap. On
ponoBu HajrojieM 0poj umaart: Trifolium (36), Euphorbia (16), Potentilla (15), Silene u Vicia
(13) u Astragalus n Centaurea (12).Ce morojieMoTo KOpUCTEHE Ha TIPUPOTHUTE PECYPCH OJ1
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CTpaHa Ha YOBEKOT, JOBEI0a 110 JeTpajalija Ha IpBOOUTHATA BEreTalja U 10 YHHUIITYBAbE
Ha OJIp€/ICHU oMYAl PACTUTEIHN BUAOBU KOH U Taka 0ea MaimyOpojHH.

Ha Toj HaumH eneH Opoj HA MOMyJallMM HEMOBPATHO € YHUINTEH, a MOMYyJIallud Ha JPYTH
PaCTHTETHHA BUJIOBH € 0COOCHO 3arpo3eH W MM MPETH U3yMUpame. Tue pacTUTEIHH BUIOBU
CTaHaa JIOCTa PETKH, Ma 3aToa Tpeda Ha a[leKBaTeH HAYMH Ja OWJaT 3alITUTCHH.

Bo nomanot Tek Ha peka [Tunma Ha Tepuropuja Ha P MakenoHuja Toa ce clieHuBe
MOMyJallii  HAa PACTUTEIHU BUIOBU: Adonis vernalis, Astragalus angustifolius, A.
wilmotianus, A. suberosus, Crocus rujanensis, Cnicus bulgarius, Centaurea tuberosa,
Dianthus vodnensis, Fritillaria orientalis, Phelipea boissieri, Ramonda nathaliae, Stachys
horvaticii, Satureja fukarekii, Tulipa scardica 1 dr.
3a oBHE BHJIOBH HEIITO MOBEKe ke Oujie 00pasnoxkeHo co pedeparot

PROPOSAL OF RARE PLANT SPECIES NOMINATED FOR
PROTECTION IN THE VALLEY OF PCINJA RIVER

Danijela AVRAMOVIC', Ljubida NIKOLIC?, Bojan ZLATKOVIC® and Novica RANDELOVIC®

"University of Nis, Faculty of Occupational Safety, Carnojevi¢a 104, Nis 18000, Serbia
? Gimnazija ,, Goce Delcev*, Kumanovo, R Macedonia
3 University of Nis, Faculty of Sciences and Mathematics, Department of Biology and Ecology, Visegradska 33, Nis
18000, Serbia

The river P¢inja is distinguishable by its outstanding floristic diversity. Currently, over 1000 plant
species are established in this area and we estimate over 1300 taxons are present. The richest families
are: Fabaceae (126), Asteraceae (102), Poaceae (69), Lamiaceae (61), Caryophyllaceae (51),
Brassicaceae (50) etc. The genuses with the largest number of species are: Trifolium (36), Euphorbia
(16), Potentilla (15), Silene and Vicia (13) and Astragalus and Centaurea (12).

Increasing intensity of human economies relying on nature resources has resulted in higher
consumption of natural potentials where the flora are found. Due to this, the primordial natural
vegetations are being degraded and some associations and plant species populations that are numerical
small are being destroyed. In this way, some populations have already been destroyed and the
populations of many plant species are becoming very endangered and facing the threat of extinction.
These plant species are becoming very rare and should therefore be protected in an adequate way.

In the valley of the river P¢inja, within the teritory of the R. Macedonia, the plant species are: Adonis
vernalis, Astragalus angustifolius, A. wilmotianus, A. suberosus, Crocus rujanensis, Cnicus bulgarius,
Centaurea tuberosa, Dianthus vodnensis, Fritillaria orientalis, Phelipea boissieri, Ramonda nathaliae,
Stachys horvaticii, Satureja fukarekii, Tulipa scardica etc. We will further discuss these species in the

paper.

SUB-ALPINE ENDEMIC AND ENDANGERED PLANTS OF
THE WESTERN BOSNIAN MOUNTAINS

Pordije MILANOVIC, Jugoslav BRUJIC, Jovan TRAVAR and Vladimir STUPAR

The sub-alpine flora and vegetation of the western Bosnian mountains is not as familiar to
botanists as Dinaric arch generally is, although researchers agree that its sub-alpine zones are
important and specific refuges. The subject of this paper is endemic, rare and endangered
plant species, referenced in Sili¢'s draft of the Red List of Vascular Plants in Bosnia and
Herzegovina (1966). Taxes are presented by suggested categories, but some species which
could be considered as regionally rare or endangered species were added to the list. This
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paper could be considered as a supplement to this list. Due to biodiversity threats, this paper
presents the struggle for maintenance of the endangered natural heritage jewel of B&H.

PA3BBUBAIBE KPUTEPUYMMU 3A U3B0P HA BJIA’KHU CTAHULITA 3A
CTPOI'A BAHITUTA BP3 OCHOBA HA ITPUMEPOT HA
JIOKAJIMTETOT BYHEIl BO HALIMOHAJIHUOT ITAPK "MABPOBO"

Jbynmuo MEJIOBCKH u Biano MATEBCKU
Hucmumym 3a buonoeuja, llpupoono-mamemamuuxu paxynmem, Cronje

Crynujata 3a Oumomomrkata pa3HOBHAHOCT Ha PemyOnmuka Makemnonuja ox 2003
rOJIMHA TH ONpeieNlyBa BIaKHUTE CTaHUIITa BO MakeoHM]a KaKO €HU O] Haj3arpO3CHUTE.
Cenak, 10 cera He € HalPaBEHO CKOPO HUIITO 32 KOHKPETHA 3allTUTAa Ha OBUE CTAHUIIITA Kaj
Hac. Co oBa UCTpakyBame Ce MpaBu 00U J1a ce ONpeIe 3HAUCHETO HAa OBHE CTAHUILTA BO
OHOC Ha (PIOPUCTHYKUOT TUBEP3UTET MpPEKy MPUMEPOT Ha KPajlmoTOYHATa BereTallyja,
BJIOKHUTE JIMBAJ{, TPECETUINTATa M EBJIOBUTE IIYMUYKH Ha JokanuteroT "byner" Bo
pamkute Ha Hammonanawotr mapk "MaspoBo'". OBOj JIOKaIUTET HE BJIETyBa BO PAMKUTE Ha
CTpPOTO 3aIUTUTEHUTE JI€JI0OBU O] MTapKOT.

Bo HaBenenurte cranumra Oea peructpupaHu npeky 170 BHIOBM BacKyJapHU
pacTeHuja u Oele HampaBeHa cropeada €O TMOCTOCUYKHUTE MOAATOLU 3a (IOPUCTHYKHOT
COCTaB Ha HM3MHCKHTE BOJHU CTaHMINTa BOo Makenonuja. [IponeHkata Ha 3HaYEHETO Ha
UCTPaKyBAaHUOT JIOKAJTUTET BO OAHOC HA JPYTU CIMYHH JIOKAIUTETH Oellle HampaBeHa MpeKy
IprYMeHa Ha cepHja KPUTEPHUYMHU YECTO MPUMEHYBAaHU 3a MPOIICHKA Ha MPHUPOJHU MojIpayja.
Kpurepuymure ce ogHecyBaat Ha OMOTHYKH, a0MOTUYKH, COLIMOEKOHOMCKHU M YIIPaBYBAuKH
KapaKTepUCTHKHU. YTOTpeOeHn Oea CIeTHUTEe KPUTEPHYMH: PETKOCT/YHUKATHOCT, TUBEP3H-
TET, TOJIEMUHA, MPUPOJHOCT, TMPOAYKTHBHOCT, UyBCTBHTEIHOCT/KPILIMBOCT, peIpe-
3€HTaTHUBHOCT, 3aKaHHU, 00pa30BHA BPEIHOCT, HAy4YHAa BPEIHOCT U e€(hpUKACHOCT MPHU 3alITUTA.

DEVELOPMENT OF CRITERIA FOR THE SELECTION OF WETLAND
HABITATS FOR STRICT PROTECTION - CASE STUDY OF BUNEC SITE
IN THE NATIONAL PARK "MAVROVO"

Lupcho MELOVSKI and Vlado MATEVSKI
Institute of Biology, Faculty of natural Sciences and Mathematics

The Study on Biological Diversity of the Republic of Macedonia from 2003 has pointed out wetland
habitats in Macedonia as the most threatened ones. Even thou, almost nothing was done so far for their
conservation. An attempt was done with presented research to define the significance of these habitats
in respect to floristic diversity on the basis of riparian vegetation, wet meadows, peat bogs and alder
woodlands on the locality "Bunec" in the frame of the National Park "Mavrovo". This locality is not
included in the strict protection zone of the park.

More than 170 species of vascular plants were registered in the investigated habitats and comparison
with existing data concerning floristic composition of lowland wetland habitats in Macedonia was
done. The assessment of the importance of the investigated site in relation to other similar localities
was performed by using a series of criteria that are very often used for assessment of natural areas. The
criteria consider biotic, abiotic, socio-economic and planning/management aspects. The following
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criteria were used: rarity/uniqueness, diversity, size, naturalness, productivity, fragility,
representativness, threats, educational value, scientific value and conservation effectiveness.

NEW CHOROLOGICAL AND TAXONOMIC DATA FOR THE FLORA OF
THE REPUBLIC OF MACEDONIA

Marjan NIKETIC', Ljupte MELOVSKI?, Vlado MATEVSKT® and Gordana TOMOVIC* and
Vladimir STEVANOVIC?

'Natural History Museum, NjegoSeva 51, 11000 Belgrade, Serbia,
%3 Institute of Biology, Faculty of Natural Sciences and Mathematics, Sts. Cyril and Methodius
University, Arhimedova 5, 1000 Skopje, Republic of Macedonia
*Institute of Botany and Botanical Garden, Faculty of Biology, University of Belgrade, Takovska 43,
11000 Belgrade, Serbia

During a botanical expedition to SW Macedonia, specifically to Mt. Jablanica, three new
species for the flora of Macedonia have been found: Tanacetum larvatum (Pant.) Hayek,
Euphorbia montenegrina (Bald.) K. Maly ex Rohlena and Allium phthioticum Boiss. &
Heldr. From the phytogeographical point of view, the newly discovered localities of 7.
larvatum and E. montenegrina represent the southernmost distributional limits for both of the
species on the Balkan peninsula. Evidently, the new record of A. phthioticum in Mt Jablanica
represents a relation with species distribution area in the south (Greece) and in the West part
(Montenegro and Bosnia and Hercegovina) of the Balkans. We have also recorded new
localities for some rare and Balkan endemic plant taxa, such as Vincetoxicum huteri Vis. &
Ascherson, Alkanna scardica Griseb., Achillea chrysocoma Friv., Achillea fraasii Schultz-
Bip., Achillea holosericea Sibth. & Sm., Cirsium heterotrichum Pancié, Cirsium rivulare
(Jacq.) All., Cirsium tymphaeum Hausskn., Lactuca pancicii (Vis.) N. Kilian & Greuter,
Senecio scopolii Hoppe & Hornsch. ex Bluff & Fingerh., Willemetia stipitata (Jacq.) Schinz
& R. Keller, Scabiosa taygetea Boiss. & Heldr., Micromeria cristata (Hampe) Griseb.,
Sideritis roeseri Boiss. & Heldr., Pinguicula balcanica Casper, Digitalis viridiflora Lindley,
Verbascum baldaccii Degen.

These new findings contribute to better knowledge of the distributional range for all
investigated plant species both in the Republic of Macedonia and in the whole Balkan
Peninsula. Finally, we have also discovered a new natural hybrid: Digitalis x micevskii (D.
grandiflora Miller x D. viridiflora Lindley).

Veronica vindobonensis (M. FISCHER) M. FISCHER
(SCROPHULARIACEAE) BO ®JIOPATA HA PEITYBJIMKA
MAKE/IOHUJA

Bnago MATEBCKH' u Bragumup T. KPITAY®

"Unemumym 3a 6uonozuja, Ipupoono-mamemamuyxu gaxynmem Cronje,
Tasu baba 606, 1000 Cronje, Penybnuxa Maxedonuja
’pupooonayuen mysej na Maxeoonuja, Bynesap Hnunden 86, 1000 Cronje , Peny6nuxa Makedonuja

Bo paMkuTe Ha NOBEKErOJUIIHUTE HCTpakyBama Bp3 ponor Veronica L. Ha
TepuTopujaTa Ha PermyOnuka Makenonuja Oemte omndarena u rpynara Veronica chamaedrys

Maxke0HCKO €KOJIOIIKO IPYIITBO 81



IIT Congress of Ecologists of the Republic of Macedonia - Abstract book

agg., Kaje IITO mpumara W BUIOT Veronica vindobonensis. TaxcoHoT V. vindobonensis
nocera Oerle Hero3Har 3a ¢uiopata Ha Makenonuja. Crnope; (pJIOPUCTUYKUTE TTOAATOLH OBOJ
BUJ CE HaBeAyBa 3a UCTOUHHUTE, IIEHTPAJIIHUTE U JyroucTouHuTe Aenou Ha EBpoma (Walters
& Webb, 1972:247). Bo oBOj mpujior ce HaBeAyBaaT HOBH MOJATOIM 3a XOPOJOTHjaTa Ha
0BOj BUJ Ha Teputopujara Ha PermyOnuka Makenonuja.

ITPUPAYHUK 3A COBUPAYU U OTKYITYBAYU HA CAMOHUKHATH
PACTEHMJA, 'ABU U JIMIIAU ITIO IPUHIUIIUTE HA OPTAHCKO
IMPOMU3BOACTBO

I'omre CTE®KOB', [Tanue HUKOJIOB? u Po6eprina BPAJAHOCKA®

'Dapmayesmexu paxynmem, Boowancka 17, 1000 Cronje
2 Munucmepemeo 3a semjodencmeo, uiymapcmso u 6odocmonancmeo, Jenunosa 2, 1000 Cronje
3MuHucmepcm60 3a HCUBOMHA CPEOUHA U NPOCMOPHO Naanuparee, [lpezoencka 52, 1000 Ckonje

CornacHo co pacTeUKUTEe €BPOICKH M CBETCKHM TPEH/IOBM 3a pa3BOj HA OPTaHCKOTO
3€MJO/IETICKO MPOU3BOJCTBO U BO PemyOiuka MakeqoHuja NOCIEIHUBE TOAUHU MIPOjaBEH €
rojeM HMHTEpEC 3a HEroB Pa3Boj IUTO BKIy4yBa PACTUTEIHO MPOHU3BOJCTBO, KUBOTHHCKO
IIPOU3BOJICTBO, MpepadboTyBayka, Kako U, COOMpame Ha JMBU BUJOBU pacTeHHja U rabu of
npupojaTa Cropesn MPUHIUIINTE Ha OPraHCKO MPOU3BOACTBO. OPraHCKOTO HPOM3BOICTBO
IPUI0HECYBA 3a CTA0MIIM3alllja Ha eKOCUCTEMUTE, 3a4yBYBahE U OJPIKIMBO HCKOPUCTYBAE
Ha [IPUPOJHUTE PECYPCH U Pa3B0Oj HA PYPATTHUTE CPETUHH.

MUHHMCTEPCTBOTO 3a 3€MjOJIENICTBO, IIIyMapCTBO U BOJOCTONAHCTBO I'M IIPATU OBHE
I00aJIHM TPEHJOBH W 3a Taa LeJd HM3rOTBH 3aKOH 3a OPraHCKO MPOU3BOJCTBO CO
II0JI3aKOHCKU aKTH, [Iporpama 3a NOTTUKHYBaWk€e Ha pa3BOjOT HA OPraHCKOTO NPOU3BOCTBO,
a Bo (pa3a Ha ycBojyBame ¢ Hanmonannata Crparervja co akUMOHEH IIaH 32 OPraHCKO
3emjonenctBo. Bo pamkute Ha Ilporpamara 3a moTTHKHYBame M3rotBeH € [IpupaunHuk 3a
CO6I/Ipa‘II/I N OTKYyIlyBaud Ha CaMOHUKHATH paCTeHI/Ija, rabu W JHIIad 1O MMPUHOUIINTE Ha
OPIaHCKO MPOU3BOJICTBO.

[TpupayHukoT TU omndaka CIEAHUTE TEMH: Mperie] Ha IOCTOJHUTE MPOIUCH O
obsacra Bo PemyGnuka MakenoHuja; OCHOBHHM NPHUHIUIN 332 COOMpame Ha CAMOHUKHATH
BUJIOBH pacTeHH]ja, Tabu U JIMIIau MO IPUHIUIINTE Ha OPraHCKO MPOU3BOJCTBO; MPOLEAypHU
Ha Oprancka cepTuduKaiuja; KPUTHYHUA TOYKM, MpaBWiIa 3a OAPKIMBO COOHMpame H
paKyBambe CO COOpaHHOT MaTepujasl; CyLIIeHhe M IOATOTOBKA; OTKYINHHM ITyHKTOBH,
CKJIaZipame U rmpepadoTka; 1 mpojaax0a 1 MapKeTHHT. Bo aHeKkc Ha MPUPAYHUKOT Ce JaIeHU
IIPUMEpH 3a CUTE JOKYMEHTH KOM Tpeba Ja I'M MONoiHaT pupMHUTe/coOMpaduTe 3a BpeMe Ha
IIPOLIECOT Ha cepTu(UKalMja Ha JUBUTE BUIOBH.

[IpupaunukoT ke ce KopucTu 3a oOyka Ha (upmuTe/coOupaunte CO IIea Ha
€HOCTaBEH HAauMH Ja ce 00jaCHM perociIeNoT Ha JOKYMEHTHpaHHM OIepaluu KOou Ce
HEOIXO/IHH 32 KOHTPOJIa ¥ cepTU(HKAlKja BO CHCTEMOT Ha OPraHCKO MPOM3BOJICTBO.
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MANUAL FOR COLLECTORS AND BUYERS OF WILD PLANTS,
MUSHROOMS AND LICHENS ACCORDING TO THE PRINCIPLES OF
ORGANIC PRODUCTION

Gjoshe STEFKOV', Panche NIKOLOV? and Robertina BRAJANOSKA®

Faculty of Pharmacy, Vodnjanska 17, 1000 Skopje
?Ministry of Agriculture, Forestry and Water Economy, Leninova 2, 1000 Skopje
*Ministry of Environment and Physical Planninge, Drezdenska 52, 1000 Skopje

Following the increasing European and International trends for development of organic agriculture, the
Republic of Macedonia in the last years has shown a big interest for its development, which include
plant production, animal production and processing, as well as, wild collection of flora and fungi
species according to the principles of organic production. Organic production contribute to stabilization
of ecosystems, preservation and sustainable use of natural recourses and development of rural regions.
The Ministry of Agriculture, Forestry and Water Economy follows the global trends and in that purpose
prepared the Law on organic production with the secondary legislation, Programme for support of
development of organic agriculture, and the National Strategy with Action plan for organic agriculture
which is procedure for adoption. As part of the Supporting Programme a Manual for collectors and
buyers of wild plants, mushrooms and lichens according to the principles of organic production was
prepared.

The Manual includes the following issues: overview of the existing related regulations in the Republic
of Macedonia; basic principles for wild collection of plants, mushrooms and lichens according to the
organic production principles; organic certification procedure; critical points; rules for collection and
handling of collected material; drying, storing and preparation; buy out points and processing; and,
sales and marketing. Examples of all necessary documentation that should be filled in by the producers
and collectors during the process of certification of wild collection are given in the Annexes of the
Manual.

The Manual will be used for training of producers and collectors with the aim to explain in a simple
and understandable manner the order of documented operations necessary for the control and
certification of the system of organic production.

MAKEAOHCKN UMUIbA HA THEBHUTE IIEIIEPYI'
(LEPIDOPTERA: Hesperioidea u Papilionoidea)

Bnagumup T. KPIIAU', Cranucnasa JJASAPEBCKA® u Mupjana KPITAY?

'H. V. pupodonayuen mysej na Maxedonuja,
byn. Hnunoen 86, 1000 Cronje, Penybonuxa Maxedonuja
2Dakynmem 3a 3eMjodeicKu HayKu u Xpana
byn. Anexcanoap Maxeooncku 66, 1000 Ckonje, Penybnuka Maxeoonuja
3 Enmomonowixo Jpyumeo 3a ucmpasicyearse u KOH3epeayuja Ha 6uoOusep3umemom u 00pirciusuom
pazeoj Ha npupoonume exocucmemu Cronje
ya. Baaoumup Komapog 20/6, 1000 Cronje, Penybauxa Maxedonuja

Bo EBpoma ce mo3nati okonry 400-THHM BUIOBH JHEBHH IENEPYTH, O KOH 3a
teputopujata Ha PermyOnnka Makenonuja ce yrBpaenu 201 Bua, moapeaeHu Bo 76 poaoBu
kou mpunaraat Ha 8 ¢amwiuu (Kpma¢ & Muxajinosa 1997:113). OBoj ummnozanTeH Opoj
BUJIOBH CHOPEJCHU CO JIPYTUTE E€BPOICKH 3€MjH T'O MIyCTpHpa OOrarcTBOTO Ha (hayHara Ha
nenepyrute Bo Permybnrka Makenonuja. Mlako oBOj pell MHCEKTH € 60raT co BHIIOBH, TyIeTO
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0]l OBa TMoHe0je HeMalle IoceOeH MHTepec MoA00po J1a T'M 3alo3Haar, Ja T pa3iiuKyBaar U
Jla UM J1afiaT HapoJHO MMe, IITO HE € CJIy4aj CO MOPa3BUEHHUTE €BPOICKH 3€MjU CO MOA0Ira
SHTOMOJIOIIIKA TPaIulMja, KaJe, MOKpaj JIJATHHCKOTO ce YyHoTpeOyBa M JOMAITHOTO UMe (Ha
p. TEPMAHCKO, aHTJIMCKO, PYCKO, (PpaHIlyCKO, UTATHUJaHCKO | JIp.).

Bo mocnexnute 25 roaMHu, BO YCJIOBH Ha 3rojeMEH MPUTHCOK HAa YOBEKOT BpP3
KUBOTHATA CpPeJIMHA M HErOBOTO OTTYIyBame O]l MpUpOJaTa, ce€ HAMETHYBa MOTpeda 3a He-
roBa eaykalyja ¥ MOBTOPHO J0OOMKyBame 10 mpuponata. Co3HaHujaTa 3a 0e3'pOeTHHOT
CBET CEKOjIHEBHO C€ 3rojieMyBaaT, a CO TOa W HHTEPECOT 3a BOCTAaHOBYBAam€ HAPOIHU
MU Ha TITIepyTUTe. 3apaau ycIielHa eIyKanyja NoTpeOHO € TIOKPaj IATHHCKUTE HMUEha
Ha TIENepyTUTe Ja ce ynoTpedyBaaT M HapOJHU, MAKEJOHCKH MMHUba. OBa € MHOTY Ba)KHO
OMJICjKM THEBHUTE TENIEPYTH, UCTO KAKO U HEKOM pacTeHHWja M 'pOCTHUILIUTE CE MHIUKATOPH
CTIOpe]l KoM Ce BPIIM BajopH3alMja Ha OAPEACHO Mojpayje, co 1el 3a Herosa 3amrtuta. On
no3Hatute 34 Buma gHeBHM mnemepyrn Bo EBpoma T.H. “Taprer”, Bo Makenonuja ce
cpekaBaaT 5 BHJIOBM, CIOpE] KOM C€ BpPILUIM BaJOpH3alMja M 3allTHUTa Ha JAUBEP3UTETOT.
[Togpavja Bo KoM ce MPUCYTHU TAKBH BHJIOBH C€ M3BOPUINTA Ha OMOJMBEP3UTET U CE TOX
MOCTOjaH MOHUTOPUHT Ha HUBO Ha EBpoma.

MACEDONIAN NAMES OF DIARY BUTTERFLIES (LEPIDOPTERA:
HESPERIOIDEA AND PAPILIONOIDEA)

Vladimir T. KRPAC', Stanislava LAZAREVSKA? and Mirjana KRPAC?

'N. I. Macedonian Museum of Natural History, Boul. Ilinden 86, 1000 Skopje, Republic of Macedonia
*Faculty of Agrocultural Sciences and Food Boul. Aleksandar Makedonskai bb, 1000 Skopje, Republic of
Macedonia
3 Entomological Society for the Investigation and Conservation of Biodiversity and Sustainable Development of
Natural Ecosystems Skopje, st. Viadimir Komarov 20/6, 1000 Skopje, Republic of Macedonia

In Europe, there are around 400 species of known diary butterflies, and in the territory of the Republic
of Macedonia there are a confirmed 201 species, arranged in 76 genuses belonging to 8 families (Krpac
& Mihajlova 1997:113). Such huge numbers of species compared to the rest of European countries
illustrates the abundance of fauna of butterflies in the Republic of Macedonia. Although these insects
are rich with species, people from this region have failed to show particular interest to better
acknowledge them, distinguish them and give them a national name, which is not case with more
developed European countries which have long-term entomologic traditions. In these countries, they
use a local name (eg: German, English, French, Italian, etc.) in addition to their Latin names.

In the last 25 years, through conditions of increasing human pressures and growing alienation from
nature, a need has developed for education and renewed appreciation of and connection with nature.
Knowledge on invertebrates is getting wider and wider on a daily basis, and consequently so is the
interest in introducing national names of butterflies. Due to successful education in the Latin names of
butterflies, there is now a need to use the national, Macedonian names. This is of a great importance
because diary butterflies, as well as some plants and vertebrates, are indicators upon which evaluations
for determined areas are made for the purpose of conservation. From the known 34 species of diary
butterflies in Europe, the so-called “target” in Macedonia is set at 5 species, according to which
evaluation and conservation of biodiversity is carried out. Areas with populations of such species
represent key areas of biodiversity and are subject to constant monitoring on the European level.
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MOHUTOPHUHI' HA EKOJIOIIKH ITPOMEHU KAJ BOJHU CTAHUIITA
INIOKPAJ PEKATA BAPJIAP BO ATAPOT HA OIIIITUHA AEPO/IPOM-
CKOIIJE

T. HACTOBA, /1. HACTOB, P. HACTOBA u A. HACTOB

Exonomkute npoMeHy Kaj BOAHUTE CTaHUINTA JOLMPaHH MOKpaj pexa Bapaap Bo atapot Ha
Ommrurata Aepoapom 6ea MOHUTHPAHH Of YICHOBUTE HA €KOJIOLIKUTE CEKLUHU U TPYIH BO NMEPUOJOT
1.01.2005- 15jymm 2007 roa. Ilomaroumurte on OenewKuTe, M3BEIITAUMTE M HMHAOPMALMHUTE 32
peanu3upaHuoT MUJIOT MPOEKT ce KOPUCTEHU 3a U3rOTBYBame Ha 0BOj Tpy/. Haia riaBHa en e 1a ro
CBPTHME BHUMAHUETO Ha HAYYHATa U CTPYYHATa JaBHOCT BO HAIlATa 3eMja, HO M BO PETHOHOT 3a Op3ute
NPOMEHH KOM HACTAaHyBAaaT Ka] BOJHHUTE EKOCHCTEMH, MOCEOHO Kaj OJJICNHA HHBHU HAjOCETIMBU
xaburatu, a Kou ce peduekcuja/mociaeuna o JerpajaliuTe Ha )KMBOTHATa CPeUHA, MPEACTHUOT U
OMONOIIKNOT AMBep3UTET Kaj uctute. Mmeno, 3a camo 30 meceny, co HammTe oOcepBaluy 3abene-
’KaBMe TOJIKY MHOTY CEpPHO3HH €KOJONIKH IPOMEHH Kaj BOJAHUTE CTAHUIITA BO 0BOj 1€l 01 CKONCKHOT
PEruoH, KO He ce PErMCTPUPAaHU BO TaKBH pa3MepH Ha Jpyru AenoBu Bo Makenonuja. Co npuMeHa Ha
KOMITAPAaTHBHAOT METOJ M3TOTBEH € OoraT W Jocta 00eMEeH JOKYMEHTAapeH MaTepuojal oj Koj 3a
noTpeduTe Ha TPYAOT CENEKTUPAHU CE€ HAjJpENpe3eHTATHBHUTE COCTOjOU, JIOKAIUTETH U CEKAKO
KOMEHTApy 3a YTBPJICHUTE IPOMEHU Ha TUIIOBUTE HAa XaOMTAaTH HO U HA NPENEIHUOT JUBEP3HUTET.

MONITORING OF ECOLOGICAL CHANGES OF AQUATIC HABITATS
(WETLANDS) NEAR RIVER VARDAR, LOCAL COMMUNITY
AERODROM- SKOPJE

T. NASTOVA, D. NASTOV, R. NASTOVA and A. NASTOV

Ecological changes located around river Vardar, on Skopje Basin (Local Community Aerodrom) have
been monitored from local ecologic section and groups, during the period of 1% January 2005 to 15 of
July 2007. Data collection (notes, reports, information) of the pilot-project are used in this paper.

Our main aim is to bring to the attention of scientists and experts in Macedonia and in this region the
noted dramatic ecological changes in the aquatic ecosystems, especially of their sensitive habitats,
reflecting the degradation of the environment, biological and landscape diversity.

In this period of 30 months, we detected rapid numbers of crucial ecologic changes in the aquatic
ecosystems and habitats on Skopje Region and the fact that were not registered in other parts in
Macedonia. We use a comparative method to make big and important documentation and of this paper
we selected representative situations, locality and comments of the evaluated ecological changes of the
tips of habitats and landscape diversity.

TERRITORIES ADJACENT TO WET ZONES IN NORTH-EASTERN
BULGARIA: CONSERVATION SIGNIFICANCE FOR SMALL
TERRESTRIAL MAMMALS

Georgi MARKOV', Ivanka ATANASSOVA? and Ivailo RAIKOV?

!nstitute of Zoology, Bulgarian Academy of Sciences,Boul. Tzar Osvoboditel , 11000 Sofia, Bulgaria
*Shoumen, Shoumen University "Episkop Konstantin Preslavski”

The significance of the territories adjacent to protected wet zones of international importance
in northeastern Bulgaria (Durankulak Lake, Kalimok Complex and Kamchia and Srebarna
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biosphere reserves) for conservation of biodiversity of terrestrial mammals’ fauna was
revealed on the grounds of analysis of local faunas with regard to the international legal and
conservation status of the mammals present there.

As a result of the investigation of the species composition, biotopes localization, relative
quantity and dominant level of the small terrestrial mammals of these protected territories,
the level of relative faunistic similarity between them was established.

The obtained data could be used as a basis in tracing of the impact of environment changes
on the future development of small terrestrial mammals’ fauna in investigated protected
areas.

THE PLACE OF AQUACULTURE IN THE MANAGEMENT OF
ENDANGERED AND THREATENED FISH SPECIES IN SERBIA

Jasmina MIJOVIC-MAGDIC

Institute for Nature Conservation of Serbia, Dr Ivana Ribara 91, 11070 Belgrade

Most inland waters in Serbia have suffered because of various human activities (pollution,
river engineering, habitat losses, over fishing, introduction and invasion of non-native
species etc.). Many of these activities have interrupted, degraded or destroyed the function of
the aquatic ecosystems. Increasing pressures on aquatic resources dictate a permanent
decline in the fish stocks. The state of many inland fisheries are now so precarious that
unless concerted action is taken in the near future, many fish species and resources may be
irretrievably lost in Serbia. Although the conservation of habitats, along with the rigorous
fishing control, would represent the most reliable and most effective protection measures,
artificial rearing and fish stocking are today the necessary instruments of good management
of threatened ichthyocoenoses. The modern and high-quality protection of the fish
populations in Serbian waters, based on the principles of permanent/sustainable development
is, among all, secured through the development and improvement of adequate stocking
material.

AUCTPUBYLHHUJA U EKOJIOTUJA HA MAKPOMUILIETHUTE HA
IINIAHUHATA ' AJIMYULA

Mutko KAPAJIEJIEB', 'epxapa KOCT?, Kapn-Xajun PEKCEP?, Katepuna PYCEBCKA' u
Codue CITACUKOBA’

' Hnemumym 3a 6uonoeuja, Ipupoorno-wamemamuyxu axyamem, I1. @ax 162, Apxumedosa 5, 1000
Ckonje, Penybauxa Maxeoonuja
? Spezielle Botanik & Mykologie, FB Biologie, Philipps Universitcit Marburg, Karl-von-Frisch-Str., D
35032 Marburg, Germany
I Maxedoncko muronowko opywmeo, Muxonowa naéopamopuja, Ipupoono-mamemamuyxu
gaxyimem, 1. @ax 162, Apxumeodosa 5, 1000 Cronje, Penybauxa Makeoonuja

Tpynot ondaka nucrta Ha TUTHUKOIHU ¥ TEPUKOIHH BUIOBU rabu perucCTpUpaHU Ha
rtaHnHata ['anuunia. 3a MOKOMILIETeH Mpersie/l Ha BKYIMHHOT Opoj BUIOBH, BKIIYYEHH CE€ U
MPETXOJHO 00jaBeHH MOJATOLH, O TPU HAYYHH TPYAOBHU, BO KOM Ipe] c¢ € CTaBEH aKIICHT
Ha JIMTHUKOJIHUTE Ta0H.

[IpercraBern ce BkymHO 284 Buja rabu, om kou 77 ce TepukoiHu, a 207 ce
nurHukoiaHu. HeobGjaBeHUTe MOAaTOIM ce IIaBHO OJ MCTPa)KyBara BPIICHH BO MPOJIETEH,
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neTeH u eceHcku nepuoa ox 2000 roguna 1o neHec. Bunosure ce codpanu o TOKaIUTETUTE
Ilbycka, [Ipeuna Ilnanuna, Kapos Kamen, I'pagumre, Bonko Jlerano, Ilapuna, IIpecnan,
okoyinHaTa Ha cenata Jleckoen, Otemeso, Cteme, Tpnejua u Kowcko, Bo 1aboBu, OyKOBH,
OyKOBO-€JIOBU 3aeqHUIM, mymu Ha auBa (oja. Oxomy 30 Buma ce HOBU 3a PemyOmmka
Makenonwuja.

Crnopen IlpennvmuHapHata npBeHa JucTa Ha rabu Bo MakenoHHja, Kako MOCeOHO
PETKH WJIM PEeTKH BHUIOBH rabu HajacHW Ha [ammuuna ce ciemuute: Auricularia auricula-
Jjudae, Boletus rhodoxanthus, Hyphoderma pallidum, Tremella foliacea, Tulostoma brumale
u Volvariella bombycina. BunoBu Kou er3ucTupaar caMo Ha 3arpOo3€HH WM PETKU CTaHUILTA
ce: Antrodia juniperina, Hexagonia nitida, Peniophora junipericola v Pyrofomes demidoffii,
noneka Boletus satanas criafa BO KaTeropujata Ha BUJOBH Ta0H 3arpO3€eHH O] MperoyieMa
€KCILI0aTaIlnja.

DISTRIBUTION AND ECOLOGY OF MACROMYCETES ON GALICHICA
MOUNTAIN

Mitko KARADELEV', Gerhard KOST?, Karl-Heinz REXER?, Katerina RUSEVSKA' and Sofche
SPASIKOVA®

!Institute of Biology, Faculty of Natural Science and Mathematics, P. O. Box 162, Arhimedova 5, 1000 Skopje,
Republic of Macedonia
? Spezielle Botanik & Mykologie, FB Biologie, Philipps Universitit Marburg, Karl-von-Frisch-Str., D 35032
Marburg, Germany
 Macedonian Mycological Society, Mycological Laboratory, Faculty of Natural Science and Mathematics, P.O. Box
162, Arhimedova 5, 1000 Skopje, Republic of Macedonia

This article presents a list of terricolous and lignicolous fungi registered on Galichica Mountain. In
order to present a complete review of the species, previously published data are also included. To date,
results of investigations of mainly lignicolous fungi on Galichica Mountain have been presented in
three publications.

A total number of 284 species are presented, of which 77 are terricolous, and 207 are lignicolous. The
unpublished data result from investigations carried out in the spring - autumn period from the year
2000 to date. The species were collected mainly from the following localities: Pljuska, Prechna Planina,
Karov Kamen, Gradishte, Volko Legalo, Carina, Preslap, around the villages Leskoec, Oteshevo,
Stenje, Trpejca, and Konjsko, in various associations, such as oak, beech, beech-fir, Greek Juniper
forests. Around 30 species are new for the Republic of Macedonia.

According to the Preliminary Red List of Fungi in Macedonia, particularly rare or rare species from this
list are: Auricularia auricula-judae, Boletus rhodoxanthus, Hyphoderma pallidum, Tremella foliacea,
Tulostoma brumale and Volvariella bombycina. Species existing only in endangered or rare habitats
are: Antrodia juniperina, Hexagonia nitida, Peniophora junipericola and Pyrofomes demidoffii, while
Boletus satanas belongs to the category of particularly rare or rare species endangered due to excessive
exploitation.
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JANUCTPUBYIHNJA U EKOJIOTUJA HA BUAOBU Ol POAOT Phellinus
(Hymenochaetaceae) BO PEITYBJIMKA MAKEJOHHUJA

Murko KAPAJIEJIEB' | Katepuna PYCEBCKA' u Coguja CTOJAHOBCKA®

" Hnemumym 3a 6uonoeuja, Ipupoono-wamemamuyxu paxyimem, IT.ax 162, Apxumedosa 5, 1000
Crkonje, Penyonuxa Maxedonuja
 Makedoncko mukonouxo Opyumeo, Mukonowka ra6opamopuja, Ilpupoono-vamemamuyxu
gaxynmem, Apxumedosa 5, I1.@ax 162, 1000 Cxonje, Penybauka Maxedonuja

OBa ce mpBU NOJATOIM 3a CHUCTEMATCKU HUCTpaxKyBama Ha poaoT Phellinus Bo
PenyOnuka Makenonuja. 3a HOKOMIUIETEH Iperiies Ha BKYIIHUOT Opoj BUJIOBH, BKIIyUYEHH C€
U TPeTXoaHO 00jaBeHHM IOJATOIM, JOJIeKa HAjToJeM e O]l HeoOjaBEeHUTE IMOIATOIHU Ce
IJIABHO O] UCTpakyBama BplieHU BO nepuoaoT o 2000 roauHa 0 IeHec.

On BkymHO 34 Buaa peructpupanu Bo EBpoma co uctpaxyBamara Bo PemyOnnka
Makenonuja ce peructpupanu cieauute 15 Buna: Phellinus conchatus, Ph. ephedrae, Ph.
ferruginosus, Ph. hartigii, Ph. igniarius, Ph. laevigatus, Ph. pini, Ph. pomaceus, Ph.
pseudopunctatus, Ph. punctatus, Ph. ribis, Ph. rimosus, Ph. robustus, Ph. torulosus w Ph.
tremulae.

HcrpakyBamara ce BpIICHH BO pa3UYHH 3aeTHUIM: OYKOBH, J1aOOBH, €JIOBH,
6opoBu, memanu mymu, Juglando-Platanetum orientalis, Hacagu om Oarpem, nuBaau, a
CYIICTpaTH C€ pPa3jIMYHM JIMCTOKAIIHU M YETHUHAPCKU ApBja Kako: Abies, Alnus, Betula,
Carpinus, Castanea sativa, Corylus avellana, Ephedra major, Evonymus verrucosa, Fagus,
Fraxinus ornus, Juniperus excelsa, J. oxicedrus, Ligustrum vulgare, Morus sp., Ostrya,
Paliurus, Picea, Pinus spp., Platanus orientalis, Populus spp., Prunus spp., Punica
granatum, Pyrus sp., Quercus spp., Robinia pseudoacacia, Salix spp., Ulmus sp.. ]IBa Buna
ce craBeHu Bo [IpennMuHapHara mpBeHa jucTa Ha rabu Bo PemyOnmuka Makenonuja -
Phellnus rimosus, BO Karteropvjata Ha IOCEOHO PETKHM WJIM PETKH BUAOBH rabu u Ph.
robustus, Kako BUJ KOj €r3UCTHpa Ha 3arpO3CHU WIIM PETKH CTaHHIITA.

ECOLOGY AND DISTRIBUTION OF GENUS PHELLINUS
(HYMENOCHAETACEAE) IN THE REPUBLIC OF MACEDONIA

Mitko KARADELEV' Katerina RUSEVSKA' and Sofija STOJANOVSKA?

Institute of Biology, Faculty of Natural Science and Mathematics, P.O. Box 162, Arhimedova 5, 1000 Skopje, the
Republic of Macedonia
2Macedonian mycological society, Mycological laboratory, Faculty of Natural Science and Mathematics,
Arhimedova 5, P.O.Box 162, 1000 Skopje,
the Republic of Macedonia

This is the first paper of systematic research looking into Phellinus genus in the Republic of
Macedonia. The previously published data are also included so as to have the complete list of this
group of fungi, while most of the unpublished data comes from the year 2000 until now.

Of the 34 total species of this genus in Europe, with the research in the Republic of Macedonia to date,
the following 15 species have been recorded: Phellinus conchatus, Ph. ephedrae, Ph. ferruginosus, Ph.
hartigii, Ph. igniarius, Ph. laevigatus, Ph. pini, Ph. pomaceus, Ph. pseudopunctatus, Ph. punctatus, Ph.
ribis, Ph. rimosus, Ph. robustus, Ph. torulosus and Ph. tremulae. The majority of the registered species
were collected in different associations: beech, oak, fir, pine, mixed forests, Juglando-Platanetum
orientalis, Robinia plantings, in meadows and substrates are different deciduous and coniferous trees:
Abies, Alnus, Betula, Carpinus, Castanea sativa, Corylus avellana, Ephedra major, Evonymus
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verrucosa, Fagus, Fraxinus ornus, Juniperus excelsa, J. oxicedrus, Ligustrum vulgare, Morus sp.,
Ostrya, Paliurus, Picea, Pinus spp., Platanus orientalis, Populus spp., Prunus spp., Punica granatum,
Pyrus sp., Quercus spp., Robinia pseudoacacia, Salix spp., Ulmus sp.. Two species are put in the
Preliminary Red List of the Macromycetes in the Republic of Macedonia - Phellnus rimosus, belongs
to the category of particularly rare or rare species and Ph. robustus, existing only in endangered or rare
habitats.

JTUCTPUBYLIMJA U EKOJIOTUJA HA TACTEPOMULIETH O/
PEJIOBUTE PHALLALES U SCLERODERMATALES BO PENYBJIMKA
MAKEJIOHUJA

Karepuna PYCEBCKA', Kpuctuna CTOJKOCKA? u Mutko KAPAJIEJIEB'

" Hnemumym 3a 6uonozuja, Ipupoono-vamemamuyku paxyamem, I1.Dax 162, Apxumedosa 5, 1000
Ckonje, Penybnuxa Maxeoonuja
? Makedoncko mukonouko Opyumeo, Mukonowka raéopamopuja, Ilpupoono-vamemamuyxu
gaxynmem, Apxumeoosa 5, Il. @ax 162, 1000 Cronje, Penyonuxa Makeoonuja

OBa ce MpBU MOJATONM 32 CHUCTEMATCKH HCTPaXKyBamkba HAa TAaCTCPOMHIICTH OJI
penosute Phallales u Sclerodermatales Bo PemyOmuka Maxkenonnja. Co menm ga ce
Mpe3eHTHpa KOMIUIETHA JIMCTa Ha BUIOBU BO TPYAOT CE€ BKIyYEHH M MPTXOJHO 0OjaBEHU
MTOIaTOIH, JIOJICKa HajroJIeM JIeid OJ1 He00jaBeHUTE TOJJaTOIMTE CE OJ] UCTPAKYBamba BPIICHU
o1 2000 ronuna o aenec. O BkymnHo 23 BuAa peructpupanu Bo EBpona co uctpaxxyBamwara
Bo Peny6nuka Makenonuja ce peructpupanu ciennute 13 Bupa: Clathrus ruber, Mutinus
caninus, Phallus hadriani, P. impudicus, Astraeus hygrometricus, Pisolithus arhizus,
Scleroderma areolatum, S. bovista, S. cepa, S. citrinum, S. polyrhizum, S. verrucosum wn
Sphaerobolus stellatus. Jlen on perucTpupaHuTe BHJIOBU CE PETKH, JOJCKA CICIHUTE TET
Buja ce HoBHu P. Makenonwuja: Phallus hadriani, Scleroderma areolatum, S. bovista, S. cepa
u S. polyrhizum. Bunosure Clathrus ruber w Mutinus caninus ce CTaBEHU BO
[IpenumuHapHata 1pBeHa aucta Ha rabu Bo PemyOnnka MakenoHuja, Kako MoceOHO peTKU
WIM peTKU BUAOBU radbu. Bunor Pisolithus arhizus e npeyioxKeH 3a 3amruta Bo AneHaukce [
on bepHckara KOHBEHIIH]a.

DISTRIBUTION AND ECOLOGY OF THE GASTEROMYCETE FUNGI,
ORDERS PHALLALES AND SCLERODERMATALES, IN THE REPUBLIC
OF MACEDONIA

Katerina RUSEVSKA'!, Kristina STOJKOSKA? and Mitko KARADELEV!

Institute of Biology, Faculty of Natural Science and Mathematics, P.O. Box 162, Arhimedova 5, 1000 Skopje, the
Republic of Macedonia
?Macedonian mycological society, Mycological laboratory, Faculty of Natural Science and Mathematics,
Arhimedova 5, P.O.Box 162, 1000 Skopje,
the Republic of Macedonia

This is the first paper of systematic research for the gasteromycetes belonging to orders Phallales and
Sclerodermatales in the Republic of Macedonia. The previously published data are also included so as
to have the complete list of these groups of fungi, while most of the unpublished data are from the year
2000 to date. Of the total number of 23 species of these orders known in Europe, within the research in
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the Republic of Macedonia, the following 13 species have been recorded: Clathrus ruber, Mutinus
caninus, Phallus hadriani, P. impudicus, Astraeus hygrometricus, Pisolithus arhizus, Scleroderma
areolatum, S. bovista, S. cepa, S. citrinum, S. polyrhizum, S. verrucosum and Sphaerobolus stellatus.
Some of the species are rare, while the following five species are new for the Republic of Macedonia:
Phallus hadriani, Scleroderma areolatum, S. bovista, S. cepa n S. polyrhizum. Two species are put in
the Preliminary Red List of the Macromycetes in the Republic of Macedonia - Clathrus ruber n
Mutinus caninus. Pisolithus arhizus is a species from Appendix I of Bern Convention.

TOWARDS A CHECK-LIST OF THE NON-MARINE OSTRACOD FAUNA
OF SERBIA

T. KARAN-ZNIDARSIC, B. PETROV and D. MILICIC
Institute of Zoologu, Facults of Biology, University of Belgrade, Studentski trg 16, Belgrade, Serbia

Ostracods are a very old group of small crustaceans, with a carapace in a shape of two
bilaterally symmetrical valves. They are highly adapted to various ecological conditions and
occur in a wide range of aquatic habitats. All these characteristics make them very interesting
and a suitable group for evolutionary, ecological, micropaleonthological and climatic studies.
So far in the Balkan region, ostracod fauna has been best investigated in Macedonia, thanks
to the enduring work of Dr. Trajan Petkovski. Until recently, only a few ostracod species
were recorded in Serbia, again mostly by Petkovski. In 1996, Karanovi¢ added 16 species
from the Fruska Gora Mountain.

After our investigations in Banat region in 2002/2003 and since 2004 in different parts of
Serbia, the current number of ostracod species on the list is 43. This synopsis of the previous
and present investigations gives the current overview towards a check-list of non-marine
ostracod fauna of Serbia.

Considering many specific natural aspects of the Balkan Peninsula and its great richness in
biodiversity, the inventory of the ostracod fauna for the whole territory of Serbia is expected
to be much more abundant after gathering and analyzing new data from the less investigated
areas.

SUPPLEMENT TO THE DISTRIBUTION OF Hydrurus foetidus (VILL.)
TREVISAN (Chrysophyta) IN SERBIA

Jelena KRIZMANIC ', Gordana SUBAKOV-SIMIC! and Vesna KARADZIC?

! Institute of Botany and Botanical garden «Jevremovacy, Faculty of Biology, University of Belgrade,
Takovska 43, Belgrade 11000, Serbia
2 Institute of Public Health of Serbia “Milan Jovanovi¢ Batut”, dr Suboti¢a 4,
Belgrade 11000, Serbia

Hydrurus foetidus (VILL.) TREVISIAN 1848 is a freshwater form which has mostly been
reported from streams and rivers in mountainous districts of Serbia, including Crnovrska
stream and Trgoviski Timok River, Stara planina Mountain (Simi¢ 1995, 1996, 2002),
Ginevodno Lake’s arm, Sar planina Mountain (Urosevié¢ 1997, 1998), spring below Dreljsko
Lake, Prokletije Mountain (UrosSevi¢ 1998), Vlasina River (Nikitovi¢ 1998, Nikitovi¢ &
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Lausevi¢ 1999), Samokovska River, Duboka stream, Kopaonik Mountain (Simi¢ 2002). This
cold stenotherm chrysophyte form macroscopic, branched and bushy to feathery, dark brown
thallus up to 30cm long, but some cells could swim away or form cysts (Lund & Lund 1995).
New records for Hydrurus foetidus distribution in Serbia were noted in samples from April
2003 at two localities in south-west Serbia. Raska River spring at Gradina is its favorable
place, with low water temperature (4.6°C), fast flow and adequate oxygen saturation
(15.1mg/1). A second record from the River Ibar, near Kraljevo, was a little bit surprising,
although water temperature and oxygen saturation were appropriate (9.6°C and 11.0mg/I
respectively), because it was a phytoplankton sample. In both cases Hydrurus foetidus was
found as a free floating alga, which is probably result of thalus splitting.

ORTHOPTEROID FAUNA OF THE CEMOVSKO SEMI-DESERT FIELD
NEAR PODGORICA, MONTENEGRO

Jelena NIKCEVIC
Republic Institution for Protection of Nature, Be¢ir Bega Osmanagica 16, Podgorica, Montenegro

A semi-desert steppe was predominant in southern Europe before 14000 ya.. The
predominant picture for the LGM is of an arid, semi-desert like steppe, perhaps similar to the
cool and arid montane steppes found today in the Pamirs of southern Russia (Tallis 1990
p.204). On account of the interglacial conditions - 13,000 14C ya when the suddenness of
this warming event left ecosystems out of equilibrium, Europa followed the initial
interglacial warming and looked like semi desert areas do today in the territory of that kind
of climate zone. A rapid warming and moistening of the climate across Europe occurred
shortly before this time and insect communities in Europe suggest conditions were as warm
as or warmer than the present-day for about the first 500 14C years (Atkinson et al. 1987).
That sudden event is the basis for today’s picture of orthopteroid fauna and their evolution
and presence, also in the Cemovsko field . That is the one of the reasons for many different
kinds of relicts, endemic and rare ortopteroid species.

Data for orthoipteroid insects from region of Cemovsko semi-desert field near Podgorica,
Montenegro are unknown in the literature. In the course of a two-year investigation from
2007-2007 of the orthopteroid insects on the territory of this field, the presence of
characteristic ortopteroid insects was established. Detailed data about ecological
characteristics and distributions for semi-desert conditions of several characteristic species
such as “umbrella species” for this type of past and relict present habitat. For the presence,
the next taxons were chosen to present their ecological characteristics, type of distributions
and the places among the rare, endangered and protected insects: Pholidoptera, Acrida,
Omocestus, Anacridium,Calliptamu ,Aiolopus, Acrotylus, Sphingonotus, Oedipoda, Decticus,
Chorthippus.
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NEW RECORD OF Branchipus intermedius ORGHIDAN, 1947 IN THE
BALKANS

Dragana CVETKOVIC-MILICIC, Brigita PETROV and Tamara KARAN ZNIDARSIC

Institute of Zoology, Faculty of Biology, University of Belgrade, Studentski trg 16, 11000 Belgrade,
Serbia

This paper reports the first record of Branchipus intermedius in the area of the Stara Planina
Mountains in Serbia, and a new, south-easternmost distribution limit of this species in the
Balkans. On the Balkan Peninsula, this species has to date been reported only from the Bistra
Mountain in western Macedonia.

The morphology of B. intermedius is discussed both for Macedonian and Serbian
populations. Males are described on the basis of head structures, postgenital somites and
penile morphology. Females are described on the basis of antennae morphology, ovisac
morphology, and the pattern of egg morphology. The male antennae and resting eggs of B.
intermedius are presented on the basis of SEM observations.

DIVERSITY OF ARTHROPOD TROGLOBITIC FAUNA IN THE EASTERN
HERCEGOVINA (SERB REPUBLIC, BOSNIA & HERCEGOVINA)

Dragan PAVICEVIC, Ivo KARAMAN, Marjan KOMNENOV and Milan PLECAS

Eastern Herzegovina represents one of the diversity “hot spots” of troglobitic arthropod
fauna. Geographically, this area belongs to the Dinarids, carstic massif which is ranked first
in the diversity of troglobitic fauna in Europe.

During the last five years, our investigations were focused on regions of eastern
Herzegovina. In this region we have discovered, in addition to already known troglobitic
species, a remarkable number of new species and even a few new genera. The diversity of
troglobitic fauna is presented in a list of all known genera and the number of species in each
genus and is illustrated by the most interesting representatives.

DISTRIBUTION OF THE EURASIAN OTTER (Lutra lutra)
IN MACEDONIA IN 2007

Lukas POLEDNIK', Katetina POLEDNIKOVA', Véclav BERAN?, Jitka THELENOVA®,
Martin VALASEK® and Vaclav PRASEK?

I ALKA Wildlife, o.p.s., Lidérovice 62, 38001 Dacice, Czech Republic
? Moravian museum, Department of Zoology, Zelny Trh 6, 65937 Brno, Czech Republic
3 PLA Jizerske hory, U jezu 10, 460 01 Liberec, Czech Republic
* Fischerova 7, 669 02 Znojmo, Czech Republic

The study of Eurasian otter (Lutra lutra L.) distribution in the Former Yugoslav Republic of
Macedonia was carried out in spring 2007 by the modified IUCN Otter Specialist Group
method. The survey was based on the monitoring of otter signs under chosen bridges spaced
out within the whole territory of Macedonia. During the survey, 36 sites were controlled with
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70% of them being positive. Two areas show low or no otter occurrences; the upper part of
the Crna River catchment seems to be unoccupied by otter and in the catchment of the
Strumica River otters occur in low densities. The rest of the territory is permanently occupied
by otter. The gaps in the occurrences of otter were connected with pollution — industrial (the
Kriva Lakavica River) and agricultural (the Crna River, the Strumica River).

Luticola grupcei (Bacillariophyceae) -
A NEW FRESHWATER DIATOM FROM MOUNTAIN BABA,
MACEDONIA

Aleksandar PAVLOV, Elena JOVANOVSKA, Teofil NAKOV, Svetislav KRSTIC
and Zlatko LEVKOV

Institute of Biology, Faculty of Natural Sciences, Gazi Baba bb 1000 Skopje, R. Macedonia

We provide a detailed light and electron microscopy description of Luticola grupcei from
Mountain Baba in South-Western Macedonia. The species is characterized by lanceolate
valves with shortly protracted ends, with a length of 23-46 um and a breadth of 8.5-10.5 pm.
The strias are radiated throughout (15-17 in 10 um) and are made up of coarse areolae (ca.
15 in 10 um). There is a single isolated stigma positioned on one side of the rectangular to
somewhat panduriform central area.

Luticola grupcei is morphologically comparable with the widespread, pollution tolerant
Luticola goeoppertiana. However, the new species differs with respect to the form of the
valve ends, morphometric data and ecology. L. grupcei inhabits high mountain
oligotraphentic and oligosaprobic waters, in contrast to L. goeoppertiana which is reported in
Macedonia at sites with extreme pollution.

Further differences between these two species as well as distinctions among taxa within the
genus are demonstrated through SEM analysis. We dedicate this taxon to Prof. Dr. Ljupco
Grupce for his outstanding contribution to ecology in the Republic of Macedonia.

EUGLENOPHYTA OF THE DANUBE RIVER IN SERBIA

Gordana SUBAKOV-SIMIC!, Vesna KARADZIC?, Jelena KRIZMANIC!
and Mirko CVIJAN!

!Institut of Botany and Botanical Garden »Jevremovac«, Biological Faculty, University of Belgrade
’Institut of Public Health of Serbia “Dr. Milan Jovanovi¢ — Batut”, Belgrade

Most genera and many species of Euglenophytes exist worldwide. They usually occur during
the summer months in slow-flowing and stagnant waters that are rich with organic
substances. Euglenophytes of the Danube River in Serbia were studied at 16 localities during
2002-2003. A total of 61 taxa were found with 21 belonging to the genus Euglena EHR., 8§ to
Lepocinclis PERTY, 15 to Phacus DUJ., 6 to Strombomonas DEFL., 11 to Trachelomonas
EHR. The highest number of taxa was recorded at Backa Palanka (35) during September
2002, but at the Tekije locality no Euglenophytes were detected at all.
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DATA ON BRYOPHYTES FROM THE ALBANIAN ALPS
Jani MARKA', Murat XHULAJ' and Carmine COLACINO?

"Department of Biology, Faculty of Natural Sciences, University of Tirana,
’Department of Biology, Protection and Agroforestry Biotechnology, University of Basilicata, Potenza,
Italy

Data on the bryophytes of the Albanian Alps will be reported in this poster. About 800
specimens have been collected during more than 20 days during three main expeditions
taking place during the year 2005-06. These took place in three important zones of the
Albanian Alps, including the valley of Cemi up to Vermoshi, Boga valley up to Thethi
National Park, and Valbona valley.

It seems that the Albanian Alps shelter rich flora of bryophytes, as it does the higher flora,
especially in the zones of Rrapsha, Thethi, Valbona, Lepusha and Vermoshi. About 168 taxa
of mosses where found, 76 taxa reported for the first time for Albanian Alps, and 53 taxa
reported for the first time for Albania. Most of them were present on the checklist of Central
Europe, compared with Mediterranean and Submediterranean flora.

From a general overview of Albanian bryoflora, more than 350 taxa have been known from
different authors, which is 27% of European flora. Ca. 7 species were known as endangered
in the checklist of Europe, as Neckera cephalonica (K), Buxbaumia viridis (V), Tortula
solmsii (R), Didymodon rigidulus (=D. mamillosus) (V), Bryum dichotomum (=B. versicolor)
(R), Schistidium helveticum (=S. singarense) (K) and Meesia longiseta (R); three of them
were found also from us, as B. dichotomum (Thethi and Puka) and D. rigidulus (Selca,
Thethi and Puka), reported for the first time for the Alps, and S. Ahelveticum (Thethi), reported
for the first time for Albania.

The study was object of the master theses of J. Marka, supported by project TEMPUS
CD_JEP-17099-2002 ‘Development/up-dating of curricula/courses in Biological Sciences in
Tirana University’.

GENETIC DIVERSITY AND PHYLOGEOGRAPHICAL RELATIONSHIPS
AMONG POPULATIONS OF MOSS Rhytidium rugosum (BRYOPHYTA) IN
SE EUROPE

Marko SABOVLIJEVIC and Aneta SABOVLIEVIC

Institute of Botany and Botanical Garden, Faculty of Biology, University of Belgrade, Takovska 43,
11000 Belgrade, Serbia

A relict boreal moss species of holarctic wide but scattered distribution has been genetically
studied with the aim of considering the genetic variability of South-Eastern European
populations, as well as their phylogeographical relationships. This species has been chosen
due to its predominantly sterile stage and vegetative spread. Nuclear ribosomal Internal
Transcribed Spacer (nrITS) has been used as molecular marker.

From the obtained results, it can be assumed that the species has a relict character in SE
Europe. Its subpopulations are derived from various ancestors, survived in situ or coming
during glaciations. Its high genetic variability (8 haplotypes out of 17 population studied),
even the species is presumably sterile, confirm this assumption. Four main groups can be
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divided, namely as Alpine (Slovenian, Italian), Dinaric (Croatian, Montenegrin, Bosnian),
Balkan (Serbian, Macedonian and Bulgarian) and Greek. Two populations can be considered
as “Nunatack” remaining or newly intruders. Having in mind that species do not produce the
dispersal organs, the problems of long-distance spreading vector and its potential propagule
tails are discussed.

CONTRIBUTION TO THE KNOWLEDGE OF FRESHWATER SNAILS
(MOLLUSCA, GASTROPODA) IN CRNA GORA

Bozana J. KARAMAN

Prirodnjacki muzej Crne Gore, Podgorica, Crna Gora

Freshwater in Crna Gora, Montenegro belongs to two different drainage systems, Adriatic
and Black Sea. The fauna of the freshwater snails is relatively rich in Crna Gora due to the
presence of numerous ecological niches (sources, torrents, rivers, lakes, subterranean waters
and caves). Despite having only partially knowledge of the diversity of Gastropoda in Crna
Gora, the known freshwater gastropods belong to 10 different families, 30 genera and nearly
60 species and subspecies. Among these taxa, there are numerous endemites described from
Crna Gora [Adriohydrobia gagatinella (Kuester, 1852), Antibaria notata (Frauenfeld, 1865),
Bracenica spiridoni Radoman, 1973, Bythinella opaca luteola Radoman, 1976, Hauffenia
plana Bole, 1961, Orientalina curta anagastica (Radoman, 1973), Paladilhiopsis tarae Bole
& Velkovrh, 1987, Plagigeyeria montenigrina Bole, 1961, Plagigeyeria zetaprotogona
zetatridyma Schiitt, 1960, Saxurinator hadzii (Bole, 1961), Vinodolia (Anagastina) scutarica
(Radoman, 1973), Vinodolia (Anagastina) zetaevalis (Radoman, 1973), etc.]. The biology
and ecology of many of these taxa are poorly known, but the present anthropogenic activity
places numerous freshwater gastropods in danger of extinction.

REDISCOVERY OF Centaurea sericca WAGENITZ (ASTERACEAE) FROM
TURKEY

Tuna UYSAL', Osman TUGAY', Atilla OCAK? and Kuddisi ERTUGRUL!

'Department of Biology, Faculty of Science and Art, Selcuk University, Konya, Turkey
Department of Biology, Faculty of Science and Art, Eskisehir Osmangazi University, 26480, Eskisehir,
Turkey

Centaurea sericea is a very local and rare endemic species of Central Anatolia, Turkey. Until
this research, only one insufficient specimen has been available for study. This sample was
collected a long time ago by Sevim & Mehpare from an ancient woodland belonging to the
town of Dursunbey (Balikesir) in Turkey. Post-collection, C. sericea was submitted by
Wagenitz (1974) as a new species resembling C.deflexa. In the intervening period, while
Centaurea sericea has been searched for by a lot of researchers, it has not been reharvested/
collected again from the same locality since 1950. Fortunately, we have succeeded in
collecting samples from a different locality, Eskisehir, quite far from the original harvesting
site. As a result, this rare endemic species will be submitted again into the world of science
as detailed in this article.
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THE REDISCOVERY OF Linum ciliatum HAYEK (LINACEAE): A LOCAL
ENDEMIC SPECIES OF KONYA, TURKEY

Osman TUGAY, Kuddisi ERTUGRUL and Tuna UYSAL
Selcuk Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Boliimii, Kampus, KONYA

In the scope of the project called ‘Endemic Plants of Konya (Turkey)’, and founded by
Scientific Research Projects Coordination Office (BAP-2002/228), Linum ciliatum, a local
endemic taxon was collected in the Ayranci area. The first specimens of this species were
collected during an expedition by Siehe to the area around Koras, Central Anatolia in July
1912. These specimens were described as new species by Hayek in 1914. In the second
volume of the Flora of Turkey (1967), the author indicated that, although allied to them
Linum ciliatum is distinct from Linum flavum L. subsp. scabrinerve (P.H.Davis) P.H.Davis
and Linum mucronatum Bertol. subsp. armenum (Bordz.) P.H.Davis. Some deficiences,
dealing with Linum ciliatum were eliminated and the description was prepared again in this
research.

EVALUATION OF THE ENDEMIC PLANTS SPECIFIC TO KONYA,
TURKEY ACCORDING TO THE IUCN THREAT CATEGORIES

Osman TUGAY, Kuddisi ERTUGRUL, Hiiseyin DURAL, Yavuz BAGCI, Hakk1
DEMIRELMA and Tuna UYSAL

Selcuk Universitesi, Fen Edebiyat Fakiiltesi, Biyoloji Boliimii, Kampus, KONYA

This paper represents a part of endemic plant specimens that were collected from Konya
provinces during the Project of “ENDEMIC PLANTS OF KONYA (TURKEY)”. In this
research, endemic plants specific to Konya (Central Anatolia) were examined from the point
of view of the IUCN threat categories.

The number of endemic plants of specific to Konya area is 101. Among the endemic plants,
CR (Criticaly endangered) category is represented with 14 taxa, EN (Endengared) category
with 30 taxa, VU (Vulnerable) category with 26 taxa, NT (Near threatened) category with 20
taxa LC (Least concern) category with 4 taxa and DD (Data deficient) category with 7 taxa
respectively. Turkey has 122 of Important Plant Areas (IPA). Important Plant Area is a
natura lor seminatural site exhibiting exceptional botanical richness and/or supporting and
outstanding assemblage of rare, threatened and/or endemic species and/or vegetation of high
botanic value (Ozhatay et al., 2003).

There are 12 Important Plant Areas in Konya area; these are: Beysehir Lake IPA, Kizildag
Camlik IPA, Geyik Mountain and Akdag IPA, Gevne Valley and Gokbel plateau IPA,
Ermenek Valley IPA, Bolkar Mountains IPA, Aksehir and Eber Lakes IPA, Sultan
Mountains IPA, Tuz Lake and steppes IPA, Akyay Lake IPA, Karapinar flat IPA, Eregli flat
IPA (Ozhatay et al., 2003).

Konya is very lucky with this aspect and has a bewildering richness in the variety of wild
plants contained in the Important Plant Areas. In this area, the number of endemic taxa is
approximately 450. 101 of this endemic plants are specific to this area. As a result, it is
suggested that Important Plant Areas in this area with such an interesting floristic
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characteristic should be ranked at the highest protection level. However, the situation of the
region should also be taken into consideration in granting the conservation status.

THREATENED PLANTS OF GEVNE VALLEY (KONYA, TURKEY)

Kuddisi ERTUGRUL', Huseym DURAL' and Mustafa KARGIOGLU?

!Selcuk University Science and Art Faculty Department of Biology, Konya , Turkey
’Kocatepe University, Science and art Faculty, Department of Biology, Afyonkarahisar, Turkey

Gevne valley is located in the Middle Taurus Mountains that are extremely rich in terms of
endemic plants. The valley forms a natural border between the Alanya and Konya provinces.
It is a rather deep and upright valley with 25 km length. The altitude ranges from 1100 m to
2200 m. There are two small villages and a lot of housing used for only the summer months.
The climate is semi-arid-humid with 665 mm annual mean precipitation. The Gevne stream
runs down through the valley. The natural vegetation types are mainly pure and mixed Abies,
Cedrus, Pinus forest and high mountain steppe.

A total of 81 threatened plants were found in the Gevne Valley and its environs. Ten of these
plants have a local distribution only limited by this area. These species are: Pentanema
alanyense H. Duman & Anderberg , Psephellus hadimensis (Wagenitz, K. Ertugrul &
H.Dural) Wagenitz, Allium gokyigitii Ekim, H. Duman & Giiner, Minuartia asiyeae
H.Duman, Arabis alanyensis H. Duman, Chrysopthalmum guenerii Aytac & Anderberg,
Arenaria mcneillii Z.Aytag & H. Duman, Bellevalia mathewii N. Ozhatay & B. Kocak,
Origanum husnucan-baseri H.Duman et al, and Sartoria hedysaroides Boiss & Heldr. The
rates of the threatened species by IUCN threat categories and criteria are as follows:
Critically Endangered (CR) 11, Endangered (EN) 14 and Vulnerable (VU) 54.

There is an interesting microclima in the Gevne Valley. The five species distributed in only
East and South Eastern Anatolia, about 1000 km from this area, were also collected in this
valley. The plateau in the valley is rather rich in terms of geophytes. Important amounts
bulbs of geophytes are exported to the European country during the spring and autumn.
Currently, there is no legal conservation status for this area. It is recorded as an Important
Plant Area. The habitats of some local endemics in this valley were destroyed during the
road construction between Tagkent and Alanya five years ago.

FLORISTIC DIVERSITY OF OLD TIVAT SALT-PANS (SERBIA AND
MONTENEGRO) AND THE IMPORTANCE OF THEIR CONSERVATION

Novak CADJENOVIC, Ranko PERIC , Sinisa éVKONDRIC, Pal BOZA, Ruzica IGIC
and Goran ANACKOV

Department of Biology and Ecology, Faculty of Science, University of Novi Sad, Trg Dositeja
Obradoviéa 2, 2100 Novi Sad, Serbia

Biodiversity hot-spots are important ecosystems and therefore have conservation priority.
For our countries, Serbia & Montenegro, old Tivat salt pans, called Solila, are recognized as
one of few national centers for floristic biodiversity (Stevanovi¢ & al., 1995). To prove
floristic diversity exists on this site, we have done extensive research over the last few years.
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One simple, basic and common biodiversity parameter is ratio species /area, but this
approach has serious shortcomings. For that reason, we have used modeling (regression of
species/area relationships in log-log space) to prove the biodiversity richness in old Tivat salt
pans. With this approach, we can calculate a value (o index) that can be used for floristic
biodiversity comparison and prediction independently of the area size. The total number of
plant species is determined and then floristic diversity is calculated and compared for the
site.

BEECH RESERVES WITH VIRGIN FOREST CHARACTERISTICS IN
SERBIA

Biljana JOVANOVIC', Dragana OSTOJIC' and Bratislav KISIN?

!Institut for Nature Protection of Serbia, Dr Ivana Ribara 91, 11070 Novi Beograd
’Public Corporation JP ,,Srbijasume (Serbian Forests), Bulevar Mihaila Pupina 113, 11070 Novi
Beograd

Due to the ability to adapt to climatic zones of different heights and to various habitats,
beech communities in Serbia are numerous, and beech forests are found from the oak- to the
sub-Alpine vegetation belts. Based on its bioecologic characteristics, Beech is a dominant
Serbian forest species composing pure and mixed forest stands and creating the largest
wooden mass, which occupies almost half of the area covered by forests in Serbia.

Protection of forests as part of nature is inconceivable without protection of the most
important factor of the Serbian forests — Beech. In Serbian territory, beech nature reserves
are the oldest way of protection by basic values, including typicality, representativeness, age,
original character and conservation of autochthonous community of Moesian Beech
(Fagetum moesiacae serbicum) as the most preserved pure beech stand of virgin forest.

The summary of the status of six nature forest reserves with virgin forest characteristics
("Danilova kosa", "Feljesana", "Kukavica", "Vinatovaca", "Golema reka" and "Busovata")
includes taxon data as indicators of production value and overall vitality. Status,
development and spontaneous processes of the reserve’s natural recovery as well as potential
production possibilities of beech habitats have been complemented with up-to-date floristic,
phytocenologic and typological investigations. Specificity of rare and conserved beech forest
ecosystems with virgin forest characteristics justify and indicate reasons for its protection in
a fifty-year strict protection regime.

CHARACTERISTICS OF THE CRIMEAN PINE (Pinus pallasiana (LAMB.))
FOREST STAND IN THE STRICT NATURE RESERVE "JARESNIK?”,
BOSILEGRAD DISTRICT

Dragana OSTOJIC and Biljana JOVANOVIC
Institute for Nature Protection of Serbia, Dr Ivana Ribara 91, 11070 Novi Beograd
On the southwest slopes of the Mountain Crnook, near the Village of JareSnik in the territory
of the Bosilegrad Municipality, there is a unique forest and the only place in Serbia where

the Crimean Pine - Pinus nigra spp. Pallasiana (Lamb.) Holmb) is found. Survival of this
forest at the furthest northwest border in an area of special ecological value has been the
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reason why the nature locality "Jare$nik" was proclaimed forty years ago as a nature reserve
with strict protection levels. Some of the older trees of the Crimean Pine have a diameter
(chest height) of more than 1,20 m, meaning that the trees, regarding their dimensions and
age (approximately 200 years), deserve to be protected and conserved.

Strict Nature Reserve "Jare$nik" was first represented by pure beech stands, while the eastern
slopes of the Mountain Crnook were covered with grass vegetation. Between the pure beech
stand in the west and grass cover in the east, solid Pinus nigra Arn. Var. Pallasiana stand
can be found. The reserve’s value lies in its origin, specifically the fact that the Crimean Pine
originated in natural conditions (autochthonous origin) and is successfully recovering and
surviving.

Results of research aimed at revising the reserve have shown developments in the reserve
since its proclamation to date and the natural succession trends. The results obtained in this
reserve have, infer alia, confirmed that changes in forest ecosystems left to spontaneous
methods of natural recovery require long-term periods, for example several decades or
several arrangement periods. Only such indicators vouch for a quality analysis of the
reserve’s structural-stand changes at the beginning of the protection period. During the
protection period, analysis of the modification level in composition of the community
edificatory species, sinecology of the Crimean Pine, developmental stages of the virgin forest
stands and its quality and quantity and analysis of the aforementioned characteristics serve as
the basis of the overall ecological value of the reserve. Protection methods and further
protection aims of the Crimean Pine reserve on the Mountain Crnook near the Village of
Jaresnik, bearing the same name, are presented in this paper.

OUTLINING THE MOST NORTHERN POINTS OF THE AREAL OF
GUENTHER’S VOLE Microtus guentheri (DANFORD, ALSTON, 1888) IN
BULGARIA

Ivanka ATANASOVA, Ivaylo RAYKOV and Veselina IVANOVA

Konstsntin Preslavsky University of Shumen, Faculty of Natural Science, Universitetska” street 115,
Shumen 9715, Bulgaria

This article is about the spatial distribution of Guenther’s Vole Microtus guentheri (Danford
and Alston, 1880) in Bulgaria. The voles’ distribution extends into Macedonia, Eastern
Greece, Turkey, Northern Iran, and a small way into the extreme southern territory of
Bulgaria.

The goal of this paper is to determine the distribution of the species in the Bulgarian part of
the areal, the most northern reach of the species, based of the number, condition, and
distribution of their burrows, as well as the condition of paths between burrows. Using this
information, we identified the spatial structure of the population and independent colonies.
We mapped the spatial distribution of the voles based on GPS measurements taken at the
sites of identified colonies. The data was gathered over the course of several expeditions
during August 2002, July 2005, May 2006, Juli and August 2007.
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BIODIVERSITY AND CONSERVATION OF THE PESTERSKO POLJE
PEATLAND (SW SERBIA)

Predrag LAZAREVIC, Dragan PAVICEVIC and Aleksandra ZATEZALO
Institute for Nature Protection of Serbia, dr.Ivana Ribara 91, 11070 Novi Beograd, Serbia

The area of Pestersko Polje is positioned on the Pester Plateau in the far southwest of Serbia
(1,158 m — 1,351 m). It is the largest karst plateau in Serbia and has one of the largest
remaining peat bog complexes in both Serbia and the Balkans. Aquatic and wetland habitats
dominate over large peaty areas covering the surface of 50 km® Besides the dominant,
karstic substratum, some hills and peripheral parts of the plateau are characterised with
silicate and serpentine rocks. For its specific climate, this region, as well as the entire PeSter
Plateau, is one of the most prominent poles of cold in Serbia, with the lowest recorded
temperature of -39°C.

The complex of geomorphological, pedological, hydrological, climatic, and historic
conditions caused the presence of an exceptional biodiversity, primarily of boreal and steppe
floristic and faunistic elements, as well as of endemic and stenoendemic taxa. In this paper,
we present the results related to a large number of various plant and animal groups,
taxonomically analysed for the first time in this region, with a review of numerous important,
rare, and endemic taxa, of which some are new findings for Serbia and some even for
science.

Owing to the recognised, exceptional values of its biodiversity, different modes of protection
have already been implemented in this region — it is designated as IPA, IBA, Ramsar, and
EMERALD site. Additionally, the Institute for Nature Protection of Serbia is currently
conducting a nature conservation assessment of the area.

DIVERSITY OF AMPHIPODA (CRUSTACEA) IN THE LARGE LAKES OF
MACEDONIA

Gordan S. KARAMAN
Crnogorska akademija nauka i umjetnosti, Podgorica, Crna Gora

The large lakes in Macedonia (Ohrid, Prespa and Dojran) have very different origins and
ecological conditions. Due to this, the fauna of Amphipoda (Crustacea) in each of them is
very different.

Ohrid Lake is very deep carstic oligotrophic lake and is settled with amphipods belonging to
4 families (Crangonyctidae, Gammaridae, Niphargidae, Talitridae), 4 genera and nearly 17
species and subspecies. Mostly of these taxa are endemic for the Ohrid Lake basin (Synurella
longidactylus S. Kar., Niphargus ohridanus S. Kar., Gammarus solidus G. Kar., itd. The
different species have settled specific ecological niches within the Ohrid Lake basin, but the
biology, ecology and the competition between various taxa in the Ohrid Lake are poorly
known and require further detailed studies.

Prespa and Dojran lakes, being more eutrophic and much shallower, are settled with low
number of taxa (only 1-2 taxa each) and only a few taxa are known in the sources and
torrents along the coasts of these lakes (Niphargus pancici prespensis S. Kar., N. pancici
dojranensis S. Kar., Gammarus balcanicus Schaf., etc.).
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In addition to the very strong anthropogenic activity in and around all these lakes (fishing,
constructions of the roads, hotels, ships, pollution, etc.), all of these species, especially
endemic taxa, are in potential danger or in high danger of extinction (Niphargus pancici
dojranensis, N. stankokaramani G. Kar., N. ohridanus fonthophilus S. Kar., etc.).

CONSERVATION PROBLEMS OF AMPHIBIANS AND REPTILES IN
MACEDONIA

Bogoljub STERIJOVSKI' and Rastko AJTIC?

! Macedonian Ecological Society, Institute of Biology, Faculty of Natural Sciences and
Mathematics, PO Box 162 1000 Skopje, Former Yugoslav Republic of Macedonia
? Institute for Nature Conservation of Serbia, Dr Ivana Ribara 91, 11000 Belgrade, Serbia

To date, 12 amphibian and 32 reptile species have been recorded in Macedonia. The sources
of threats to these species come predominantly from human activities. The survival of most
species depends on the protection of habitats which are important for their life cycles,
especially for amphibians. On the contrary, some species are dependent on dry, rocky
terrains and dry pastures.

Lack of legislature has prevented continuous monitoring of the effects of long-term specimen
collecting for the purposes of private collectors and of habitat loss within the territory of
Macedonia. Furthermore, the lack of educated experts still creates problems in establishing
controls for the protection of species of these two faunas. Due to lack of population studies in
our and neighboring countries, the conservation statuses of these species could not be
assessed.

We present some of the effects of the lack of legislature for controlling the conditions for
sustainable management in the field. We propose measures that need to be introduced into
sustainable management of the natural populations of amphibians and reptiles in Macedonia.

THE DECREASING POPULATION SIZE OF
GRIFFON VULTURE (Gyps fulvus) IN MACEDONIA
AND ASSESSMENT OF CONSERVATION MEASURES

Bratislav GRUBAC', Metodija VELEVSKI?, Tome LISICANEC®, Emanuel LISICANEC”,
Dimitar ROLEVSKI* and Jovan ANDEVSKI*

Unstitute for Nature Protection of Serbia, dr. Ivana Ribara br. 91, 11070 Beograde, Serbia
’Macedonian Ecological Society, PO Box 162, 1000 Skopje, Macedonia,
SFund for Wild Flora and Fauna - Macedonia, Belasica 3, 1400 Kavadarci, Macedonia,
*Ministry of Environment and Physical Planning or Republic of Macedonia, Drezdenska 52, 1000
Skopje, Macedonia,

The Griffon Vulture, Gyps fulvus, faced a strong decline in Macedonia during 20" century
and continues today. Besides the intensive conservation measures implemented trough the
Action Plan for Conservation and Recovery of the Vultures on the Balkan Peninsula
(BVAP), the numbers continue to decline from at least 44 pairs in 2000 to only 10 in 2007.

Make0HCKO €KOJIOIIKO APYILITBO 101



IIT Congress of Ecologists of the Republic of Macedonia - Abstract book

Illegal use of poison in the environment has been identified as the most significant threat to
the species, followed by food shortage, direct persecution, habitat loss, disturbances, etc.
This paper gives an overview of the historical distribution of the Griffon Vulture in Ma-
cedonia, trends and disappearance of the breeding colonies, assessment of the identified
threats and evaluation of the conservation measures taken to date.

IMPORTANT BIRD AREAS IN MACEDONIA:
OVERVIEW OF PRESENT KNOWLEDGE AND IDENTIFICATION OF
FUTURE ACTIVITIES

Metodija VELEVSKI', Ben HALLMANN?, Bratislav GRUBAC®, Tome LISICANEC",
Emilian STOYNOV?, Emanuel LISICANEC*, Luka BOZIC® and Borut STUMBERGER’

" Macedonian Ecological Society, PO Box 162, 1000 Skopje, Macedonia,
’GR 40008, Rapsani, Greece
3 Institute for Nature Protection of Serbia, dr. Ivana Ribara br. 91, 11070 Beograde, Serbia
* Fund for Wild Flora and Fauna - Macedonia, Belasica 3, 1400 Kavadarci, Macedonia
> Fund for Wild Flora and Fauna, 2700 Blagoevgrad, PO box 78, Bulgaria
®Pintarieva 16, SI-2106 Maribor, Slovenia
7S1-2282 Cirkulane 41, Slovenia

This article gives an overview of the current situation in the already recognized Important
Bird Areas (IBAs) in Macedonia, with revision of their importance and coverage. Criteria for
selection of new IBAs are proposed, and list of species for which IBAs should be proclaimed
is prepared. New boundaries are proposed for some of the existing IBAs and eleven new
sites are proposed. Total coverage of the IBAs is ca. 649473 ha, or just over 25% of the total
territory of the country.

Revised list of Important Bird Areas in Macedonia counts 21 areas, with total coverage of is
as follows:1. Sar Planina Mt., 2. river Radika catchment, 3. Jakupica Mt, 4. Taor Gorge; 5.
Babuna Bregalnica, 6. Ovce Pole, 7. Pc¢inja-PetroSnica-Kriva Reka, 8. Tikves Region, 9.
Tikves Lake, 10. river Raec valley, 11. Mariovo, 12. BoSava, 13. Pelagonia Plain, 14. Demir
Kapija Gorge, 15. Ohrid Lake, 16. Prespa Lake, 17. Dojran Lake, 18. Preod-Gjugjance, 19.
Mantovo-Lakavica, 20. Vardar Valley and 21. Osogovo Mt.

BULGARIAN BROWN BEAR MANAGEMENT PLAN - PROCESS OF
CREATION, NECESSARY LEVEL OF KNOWLEDGE AND CHALLENGES

Diana ZLATANOVA', Alexander DUTSOV?, Kostadin VALCHEV?, Peter GENOV?
and Margje VOETEN*

IEERC/Sqﬁa zoo, Srebarna 1, POB 67, 1407 Sofia, Bulgaria
? Balkani Wildlife Society, Dragan Tzankov 8, Sofia 1164
3 Institute of Zoology/Bulgarian Academy of Science, Tzar Osvoboditel sq.1, Sofia 1000
* ALERTIS, Grebbeweg 111, POB 9, 3910 AA Rhenen, Netherlands

The accession of Bulgaria into the EU in 2007 demands severe law changes and the
fulfillment of obligations to comply with European standards. One of the most important
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recommendations to each EU country with populations of brown bear is to prepare a national
brown bear management plan which with will satisfy local laws and comply with the EU.

In 2005, a bear project started to fill in knowledge gaps and address management issues for
the conservation of brown bears in Bulgaria. In 2007, it produced a management plan which
actively involved all interest groups and was supported by crucial data on the distributuion,
habitat quality, connectivity and corridors, management practices, human attitude and
poaching, etc. gathered through active field work and cooperation with forestry units. This
presentation deals with the steps in developing the management plan and challenges to be
faced, as well as the level of needed knowledge to create such a plan.

OITPABJAHOCT U PU3UIIA O BHECYBAIBE HA AJIOXTOHU
BU10OBU PUBU U IPUMEHA HA BUOMAHUITYJAIIMJA CO PUBHHU
HOITYJIAIIMHU BO JOJPAHCKOTO E3EPO

Bacun KOCTOB
JHY Hucmumym 3a cmouapcmeo, O0oenenue 3a pubapcmeo, Ckonje

Tpynor mpercTaByBa TEOpEeTCKa paclpaBa 3a PHU3UIMTE W OINpPaBIAHOCTA O]
BHECYBam€ Ha AJOXTOHH BHIOBH puOM Bo Boaute Ha Jlojpanckoro E3epo, mpBeHCTBEHO
pubu o rpymara Ha pacTUTENHOjaJHU IIaHKTOodarm puOM KOM HE MOXaT Ja ce
pPa3MHOXKyBaaT BO YCIIOBH KOM Biajieat Bo Jlojpanckoto e3epo (Hypophthalmichthys nobilis i
Hypophthalmichthys molitrix), kako ¥ PHU3MIMTE W ONPABJAHOCTa OJ BHECYBame Ha
rpalivBU BUIOBU pUOHM CO BHCOKAa €KOHOMCKA BpeaHOCT (Sander lucioperca n Esox lucius).
[IpercTaBeHu ce ¥ MOKHUTE CLIEHapHja 3a IPOMEHU KoM OM HacTaHaje BO puOHara Hacenba
CO BHECYBAWETO HA AJIOXTOHUTE BUJIOBH PUOH.

Bo tpymor e mpercraBeHa M akTyenHara cocroj0a co puOHaTa Hacenba BO
Hojpanckoto Ezepo, coctaBoT Ha puOHaTa Hacenda BO MHUHATOTO, TOJUIIHUTE YJIOBU Ha
puba (mounysajku o 1946 no 2006) u npoMeHUTEe KOU c€ HaCTaHATH BO n3MuHatute 10 10
15 roguHu. AKTYeTHHOT cOoCcTaB Ha puOHaTa Hacenba Bo JlojpaHCKOTO €3epo € pe3yJTaT Ha
HEIJIAHCKO CTOINAHHMCYBamke, HEKOHTPOJIMPAHO NOpHOyBamke M akTyellHaTa eKOJIOIIKa
cocroj0a, TMoOCIeAWIla OJf EKOJOIIKaTa KaracTpoda TMpeau3BHKaHa OJ APACTHYHOTO
HaMmajJyBamke¢ Ha HMBOTO Ha BojaTta. Bo OCHOBa Ha CHUTE HaBEICHH IPUYHHU CTOH
AHTPONOTEHUOT (haKTOP.

Bo cymituna cranyBa 300p 3a TeOpHCKa pacmpaBa Koja Tpeba da maje oaroBop Ha
€IHOCTaBHM Tmpamama: [lamm Tpeba na ce OCTaBM MpUpojaaTa cama Ja Td peliaBa
poOIieMUTE U IPOMEHUTE KOU BO J[0jpaHCKOTO €3epo Tl MPeAn3BUKAI YOBEKOT U Jalli € Taa
criocoOHa 3a Toa?

MANAGEMENT OF BEARS, WOLVES AND LYNX IN CROATIA
Djuro HUBER
Veterinary Faculty, University of Zagreb, Heinzelova 55, 1000 Zagreb, Croatia
The management plans for brown bears (Ursus arctos), gray wolves (Canis lupus) and

Eurasian lynx (Lynx lynx) are expected to bring together different interests such as ecologic,
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aesthetic and economic, as well as care for the safety of people and their properties. Bears
are game species in Croatia, while wolves and lynx are legally protected.

Management actions are aimed at ensuring viable population sizes while staying within
social capacities. This means that the densities of large carnivores should minimize the
number of conflicts with people. In order to achieve this goal, a series of actions and
measures must be regulated, including human activities in these habitats (e.g. highway
construction and forestry), prevention of damages and occurrences of problematic
individuals and scientific monitoring of all population changes.

The implementation of management plans is the responsibility of various interest groups.
The must undergo occasional revisions because in large carnivore management there are no
final or universal solutions. Croatia expects that, with its Brown Bear Management Plan,
Wolf Management Plan, and Lynx Management Plan all being officially accepted in 2004,
the long-term existence of optimum large carnivore populations and their habitats with as
few negative effects as possible will be ensured.

STRATEGIC PLANNING FOR THE CONSERVATION OF THE BALKAN
LYNX

Urs BREITENMOSER', Manuela VON ARX', Giorge IVANOV?, Erjola KECP, John
LINNELL*, Dime MELOVSKI?, Olsi QAZIMI®, Gabriel SCHWADERER®, Aleksandar
STOJANOV?, Annette SPANGENBERG" and Aleksandér TRAJCE®

'KORA, Muri, Switzerland
’Macedonian Ecological Society, Skopje, Macedonia
3SPPNEA, Tirana, Albania
*NINA, Trondheim, Norway
’ Euronatur, Konstanz, Germany

The Balkan lynx is the most endangered autochthonous population of the Eurasian lynx
(Lynx lynx). The present distribution of the Balkan lynx is restricted to the border areas
between Macedonia and Albania, spreading north into Montenegro and the Kosovo. The
population is estimated to be less than 100 individuals. The population’s critical status has
been known for a long time, but the war-like commotions and insecurity of the region have
hindered conservation action over the past years. In 2000, scientists and wildlife
conservationists produced a report on the status of the lynx in the southwest Balkans in order
to increase national and international awareness. The Balkan lynx has survived only because
the border region between the former Yugoslavia, Albania, and Greece were areas with
limited access and were partly protected. Important nuclei of the lynx occurrence occur in
protected areas, and the Green Belt Initiative offers the opportunity to improve the site
protection. Today, the lynx is well known to the public and considered as being something
unique — a charismatic flagship species. But to survive, the lynx must be helped in regaining
lost ground. A joint international programme focuses on the conservation and recovery of the
lynx, its prey species and habitat.
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CONSERVATION STATUS OF THE CRITICALLY ENDANGERED
BALKAN LYNX IN ALBANIA AND MACEDONIA

Gjorge IVANOV', Aleksandar STOJANOV', Dime MELOVSKI', Erjola KECI?,
Aleksandér TRAJCE? , Olsi QAZIMI?, Gabriel SCHWADERER®, Annette
SPANGENBERG?, John LINNELL?, Urs BREITENMOSER® and Manuela VON ARX’

' Macedonian Ecological Society, Skopje, Macedonia
’PPNEA, Tirana, Albania
3Eur0natur, Konstanz, Germany
*NINA, Trondheim, Norway
SKORA, Muri, Switzerland

The ecology, status and conservation needs of the critically endangered Balkan lynx are not
well understood. Thus, there was a need to perform a baseline survey in the potential lynx
range in Albania and Macedonia. The aim of the baseline survey was to assess the
distribution and relative abundance of lynx and other large carnivores as well as of potential
prey species (roe deer and other wild ungulates, lagomorphs and tetraonids) by means of
interview techniques.

Questionnaires were conducted in previously selected villages in western Macedonia and in
the north-eastern and eastern parts of Albania. The set-up of the questionnaire, study areas
and target profiles of interviewees were defined during a meeting in Peshtani, Macedonia in
June 2006. Study areas were designated using 10x10 grid maps of both countries. 64 grid
cells were selected for Macedonia and 67 grid cells for Albania. In each cell, one village was
randomly selected to be visited.

In Macedonia, a total of 154 villages were visited and 553 persons were interviewed.
According to the results of the questionnaire survey, lynx presence was confirmed for the
area of Mavrovo NP and Stogovo-Karaorman Mts. Moreover, certain indications for lynx
presence appear in the areas of Shar Planina Mt, Ilinska-Plakenska Mts and Jablanica Mt. In
Albania, 320 questionnaires were conducted in 91 villages. Lynx presence was confirmed for
the area of Eastern Albanian Alps (Prokletije Mountains) and Shebenik-Jabllanica region.

CONFLICTS WITH LYNX AND OTHER LARGE CARNIVORES IN
MACEDONIA AND ALBANIA

Erjola KECI', Aleksandér TRAJCE', Olsi QAZIMI', George IVANOV?, Dime
MELOVSKI?, Aleksandar STOJANOV?, Urs BREITENMOSER?, Manuela Von ARX’,
Gabriel SCHWADERER*, Annette SPANGENBERG" and John LINNELL?

'Protection and Preservation of Natural Environment in Albania, Tirana, Albania
’Macedonian Ecological Society, Skopje, Macedonia
SKORA, Muri, Switzerland
4Eur0natur, Konstanz, Germany
’NINA, Trondheim, Norway

One of the most important parts of the Balkan Lynx Recovery Programme in Albania and
Macedonia was conducting a baseline survey in both countries to assess the ecological
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conditions for the Balkan Lynx and the main threats to its survival. The area selected for the
survey spans from North to Southeast Albania and to Western Macedonia. Besides species
distribution, the baseline survey intended to gather information concerning the conflicts
between humans and large carnivores. The questionnaire developed for the baseline survey
included aspects of human-wildlife relationships. In total, the number of interviewed people
in Macedonia is 560 from 154 different villages and is 320 people from 91 villages in
Albania.

The information on conflicts was gained in different levels: general information about
damages in the village, direct personal losses due to large carnivore attacks, animal
husbandry details, response/prevention methods of humans towards attacks on livestock,
cases of attacks on humans and fear level in regard to large carnivores.

The survey has uncovered a lot of conflicts between livestock herders and wolves and bears,
although the traditional husbandry methods appear to be relatively intact. Luckily for lynx,
there were a very few incidences of conflict with humans, and most probably conservation
measures will not be hampered by conflicts. However, we encountered many cases of lynx
being illegally killed and reasons for that should be properly evaluated and taken into
consideration.

PROTECTED AREAS IN SPECIES CONSERVATION - THE PA
COMPONENT WITHIN THE FRAME OF THE BALKAN LYNX
RECOVERY PROGRAMME

Gabriel SCHWADERER' and Annette SPANGENBERG!
IEuronatur, Konstanz, Germany

Protected areas can play an important role in species conservation. Therefore, the Balkan
Lynx Recovery Programme, jointly implemented by EURONATUR and KORA as
international partners and the NGOs PPNEA and MES as the main national partners, does
not only focus on generating more and new information about the Balkan Lynx (Lynx lynx
martinoi), its distribution and population status, but also includes measures for the
designation of new transboundary protected areas and the development of sustainable land
use schemes in and outside protected areas.

This presentation puts the contents of the protected area component within the project in an
international context by highlighting its importance within the European Green Belt,
respectively the Balkan Green Belt initiative and depicting its role within the Balkan Lynx
Recovery Programme itself.

Subsequently, objectives and actions of the protected area component and the reasons for
selecting the project sites — namely the Jablanica-Shebenik mountain range between Albania
and Macedonia, the Albanian Alps in northern Albania close to the border of Montenegro,
the Shar Planina-Korab mountain range at the border triangle of Macedonia, Albania and
Kosovo as well as Illinska-Paklenska corridor in Macedonia - are presented.

Finally, the activities which have been implemented in the field to date are described in
detail.
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PROTECTED AREA COMPONENT IN MACEDONIA WITHIN THE
FRAME OF THE BALKAN LYNX RECOVERY PROGRAME

Dime MELOVSKI, Aleksandar STOJANOV, Gjorgi IVANOV, Vasko AVUKATOV and
Sabit MUSTAFA

Macedonian Ecological Society, Skopje, Macedonia

One of the important factors for species conservation is the proclamation of the protected
areas. Thus, the Balkan Lynx Recovery Programme includes both lynx conservation and
preservation of its natural areas. In the frame of the project, three mountain ranges in
Macedonia are chosen to be part of the Protected Area initiative. Two of them, Shar Planina
Mt. and Jablanica Mt., are trans-boundary protected sites (Shar Planina in the border zone
between Kosovo and Macedonia, and Jablanica between Albania and Macedonia) and are
part of the European Green Belt Initiative. Ilinska-Plakenska Mts. are connecting the western
and south-western parts of the “Macedonian” Green Belt and are bio-corridors for many
vertebrate and invertebrate species.

In the frame of the Protected Area component, several activities have been started. Most of
them consist of data collection on flora, fauna and fungia. For that purpose, in July 2006, a
fifteen day field trip was organized on Jablanica Mt. A report for the natural values of
Jablanica Mt. was produced. Socio-economic assessments have been started on Jablanica and
Shar Planina Mts.

Summary reports with the natural values of these mountains, which have been and will be
produced, will serve as an effective tool for further steps in the proclamation of the protected
areas.

PROTECTED AREAS COMPONENT WITHIN THE FRAME OF THE
BALKAN LYNX RECOVERY PROGRAMME IN ALBANIA

Ferdinand BEGO', Olsi QAZIMI?, Erjola KECI' and Aleksandér TRAJCE®

! Albanian Society for the Protection of Birds and Mammals (ASPBM)
? Protection and Preservation of Natural Environment in Albania (PPNEA)

Habitat and site conservation is one of the most important factors in species conservation.
One of the main threats to the survival of the Lynx in Albania is habitat destruction. The
Balkan Lynx Recovery Programme, besides lynx conservation, aims at a better site
protection through the proclamation of new protected areas in the country. The three areas of
main interest are Prokletije Mountains (Albanian Alps) bordering with Montenegro and
Kosovo, Shebenik-Jabllanica Mountains bordering with Macedonia, and Korabi mountain
range bordering with Macedonia and Kosovo. The three regions span within the territory of
the European Green Belt initiative and will be part of future trans-boundary protected areas
between Albania and neighboring countries.

Activities conducted within the Protected Areas component of the Balkan Lynx Programme
consist in visiting and evaluating the sites, meetings with local people and raising awareness
about the importance of protected areas. For Shebenik-Jabllanica region, the natural and
socio-economic assessments have been made and in the near future, local actions consisting
of values promotion and raising awareness are expected to start. For the Albanian Alps and
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Korabi regions, reports in regard to natural values and socio-economical aspects will be
produced and will serve as a basis for the future steps in the proclamation of these areas as
protected.
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Cexunja 4

ATPOEKOJIOT'HJA

CTATyC, OAPKJIUBO 3€MjOEJICTBO M PEBUTAIU3ALMja;
MOJCPHH TPEHAOBH BO arpOKYJITypara

Section 4

AGROECOLOGY

status, sustainable land use and revitalization problems;
the modern trends in agriculture
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I'MO BO TIPOU3BOJACTBOTO HA XPAHA
bnaruna JUMUTPUEBCKA, Kouo I[TOPYY u 3opan T. IIOIIOBCKU

Jlabopamopuja 3a buoxemuja, monexyrapua ouonozuja u I’ MO,
Daxynmem 3a 3emjooencku Hayku u xpana, Cxonje

Bo MoMmeHTOT, a BO HJAHMHA U C€ IOBEKE YOBEIITBOTO K€ CE€ COoouyBa CO
NEPMAHEHTEH HEJOCTUT Ha XpaHa. KOHBEHIIMOHAIHOTO MPOU3BOJCTBO HA XpaHa CE€ COOUyBa
co ryno0anHu mnpobseMH Tpelnu3BHKAaHU OJ BPEMEHCKM Hemoroau (Cyliu, IOIUIaBH,
3aMp3HyBam-e). [loHaTamy mpo3BOACTBOTO Ha XpaHa € a(eKTHpaHO OJf HOBH I'€HEpaluu U
BUJIOBU TApa3uTH, IUIEBEIM, BUPYCH U OakTepuu KOM My HAaHECyBaaT OTPOMHA ILUTETAa Ha
3eMjoencTBOTO. EneH of HauMHUTE 3a CHOpaByBalbeé CO BakBUTE MPOOJIEMH BO
IPOM3BOJICTBOTO HAa XpaHa € CO3[aBambeTO Ha TEeHETCKH MOIUGUIMPAHU 3€MjOJIEICKH
KYJITypu KOU Ke OMJIaT Pe3UCTEHTHHU Ha CIIOMEHATUTE MPOOJeMH BO HUBHOTO OJIJICAYBambE.
On apyra crtpaHa, CO37MaBHETO Ha TreHeTcku Maudpunupanu opranuzmu (I'MO) 3apaau
IIPOM3BOJICTBO HAa XpaHa HOCU €O cebe M OJpeleHH PU3MLM KOUW MOXKAT Jla o J0BEJaT BO
OTaCHOCT W 37paBjeTo Ha 4oBEKOT. 'eHerckata moaudukamnmja cama mo cebe MMILTHIMPA
CO3/1aBI€¢ Ha NMPOTEUH KOj MPHUPOJHO HE CE COAPNKH BO OPraHM3MOT BO KOj C€ BHECyBa
Tyfuot red. Toj mpoTenH MoxXe J1a MpeAu3BUKa aJleprucka peakiiyja Kaj KOHCYMEHTOT Kako U
OJIpeIcHH TpoOJIeMH TIpHU AWTeCTHjaTa. 3apaau Toa Oelle HEOMXOJHO J1a C€ BOCIOCTaBU
edukaceH cucreM 3a KoHTposna Ha 'MO BO TEKOT Ha CO3JaBamETO, MPOMETOT U yrnoTpedaTa
Ha xpanara koja conpxxu 'MO. [lenec mox I'M kyntypu ce Haoraat okony 70 MUJIMOHHM Xa, a
HajrosieMu npousBoautenu Ha I'M xpana ce CAJl, Aprentuna, Kanana, bpasun u Kuna co
okoiy 98% on BKymHOTO Ipou3BojcTBO. Bo EVY ce noHeceHn HEKOJKY AMPEKTHUBU KOM ja
peryiupaar KoHTposupaHata ynorpeda Ha 'MO Bo mpous3BojcTBOTO Ha XpaHa. Bo 0Boj
MomeHT Bo EVY e aBropusupana 21 I'M 3emjomencka kyatypa, a dopmupana e EBpomncka
Mpexka Ha 75 I'MO nabGopaTtopum BO KOM ce MpoBepyBa mpucycTtBoro Ha I'MO Bo
npexpanOoenute npousBogu. Bo PenyOnmka Makenonuja He ce mpousBemyBaaT ['M
3eMJOJICIICKM KYJITYpPH M COIJIaCHO CO 3aKOHOT 3a XpaHa I'M xpana e HeOe30Oeana 3a
KOHCcyMalja. Bo 0Boj MOMEHT eJMHCTBEHA OBJacTeHa JabopaTopuja 3a KoHTpoja Ha MO
BO XxpaHarta ¢ JlabGoparopujata 3a Oumoxemuja, MosekyiapHa Ouonornja u I'MO npu
DaKkynTeTOT 3a 3eMjOACICKU HAYKU U XpaHa.

GMO IN FOOD PRODUCTION
Blagica DIMITRIEVSKA, Koco PORCU, Zoran T. POPOVSKI

Laboratory for biochemistry, molecular biology & GMO,
Faculty of Agricultural Sciences and Food, Skopje

Currently the humanity is facing with the problem of permanent lack of food that will be more and
more enlarged in the future. Conventional food production is affected by global problems caused by
meteorological changes (droughts, frozen over, floods). Also, the food production is attacked by new
generations and types of parasites (weeds, bacteria, viruses) causing enormous damage in agriculture.
One of the possible solutions for solving these problems is a creation of genetically modified crops that
will be resistant to the previously mentioned obstacles in their cultivation. From the other side, the
creation of GMOs for food production carries some risks that can endanger the human health. Genetic
modification implies production of the protein that naturally doesn’t occur in the organism which is
modified with a foreign gene. This kind of protein can be a cause for allergic reaction among the
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consumers and can aslo provoke some digestion problems. Having in mind these risks, it is important
to establish an efficient system for GMO control during the creation, trade and use of the food that
contain GMO. Today, more than 70 million hectares are cultivated with GMO crops. USA, Argentina,
Canada, Brazil and China are the main producers of GM crops with 98% of total production in the
world. The European Union institutions accepted few directives related to the controlled use of GMO
in food production. At this moment 21 GM crops are authorized in EU. 75 accreditated laboratories
within the EU are assembling the European Network of GMO Laboratories (ENGL). There is no GM
crop production in the Republic of Macedonia. The authorized laboratory for GMO testing in food
samples is the Laboratory of biochemistry, molecular biology and GMO within the Faculty of
Agricultural Sciences and Food.

MPUMEHA HA 3EJIEHOTO I'YBPE OJ ®YPAXKHU KYJITYPU KAKO
MNPEAYCJIOB 3A OPI'TAHCKO ITPOU3BOACTBO HA OPU3

Ho6pe AHJIOB , Nanumia AHJIPEEBCKA u Bepunia UJIMEBA
3emjooencku uncmumym, 1000 Cronje, OI1O 3a opu3s, 2300 Kouanu, Penybonuxa Maxedonuja

OBa wmcTpaxyBame € CIPOBEJCHO CO IeN Jla ce HCIHTAaaT MOXKHOCTUTE 3a
BOBE/IyBam¢ Ha OPraHCKO 3€MjOJICIICKO TPOM3BOICTBO Kaj KyJTypaTa Opu3 CO NMpHUMEHa Ha
3eJIeHO TyOpeme o1 GypakHH KyJITYpH. 3a peaiu3alija Ha HCTPa)KyBambara MOCTABEHHU CE
MOJICKK Makpo onuTH. McrnutyBanu ce ciieqauBe BapujanTh: | - [IponsBoacTBO Ha opu3 co
3eneHo ryopeme on (ypasken rpamok (Pisum sativum ssp. arvense L.), 1l -3eneno ryOpeme
on Qypaxken rpamok + nfenuna Il - 3eneno ryopeme ox rpaop (Vicia villosa L.) n 1V-
KOHBEHI[MOHAIIHO TPOU3BOJICTBO Ha OpH3. AHAIM3UPAHU Ce MPUHOCUTE Ha 3eJieHa Maca W
CEHO Kaj (hypakHUTE KYITYpPH, a Kaj OPU30T IPUHOCOT Ha apra, Oell OpHu3 U paHIAMAHOT.

On pesynrature AOOWEHHW TIPH HCTpaXKyBambaTa MOXE Ja Ce KOHCTaTupa JeKa
HAJBUCOKU MPUHOCH Ha 3enieHa maca (26.889 kg/ha) u ceno (5.647 kg/ha) ce nobuenu kaj
Bapujanrata lI, a HajHucku kaj BapujanTtara Il (3enena maca- 10.000 u ceno 1.853 kg/ha).
HajBucoku npuHocu Ha opm3osa apma (8.380 kg/ha) u 6en opus (5.743 kg/ha) ce nobuenu
kaj BapujanTtara II. Hajaucku npuHocu ox opusosa apna (4.500 kg/ha ) u 6en opus (3 049
kg/ha) e moOueHo Kaj KOHBEHIIMOHAIIHOTO MPOU3BOICTBO Ha opu3. Hajaobap panaman Ha Gen
opu3s (71,36%) e nobuen Bo BapujanTara III .

APPLICATION OF GREEN MANURE FROM FODDER PLANTS AS A
PRECONDITION FOR THE ORGANIC PRODUCTION OF RICE

Dobre ANDOV, Danica ANDREEVSKA and Verica ILIEVA

Institute of agriculture, 1000 Skopje, department of rice, 2300 Kocani,
Republic of Macedonia

The aim of this investigation is to test possibilities for bringing in organic agricultural production of
rice, using green manure from fodder plants. To complete this investigation, there were macro field
experiments. The variants in the experiments were the following: I- production of rice with green
manure for forage pea (Pisum sativum ssp. arvense L.), Il - green manure for forage pea + wheat, I11-
green manure of chickling (Vicia villosa L.) and IV-conventional production of rice. The yields of the
green mass and hay with the fodder plants were analyzed along with the yield of paddies and of white
rice and dressing percentage.
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From the results obtained, we can conclude that the highest yields of green mass (26.889 kg/ha) and
hay (5.647 kg/ha) were obtained with variant II, and the lowest ones with variant III (green mass
10.000 and hay 1.853 kg/ha). The highest yields of paddy rice (8.380 kg/ha) and white rice (5.734
kg/ha) were obtained at variant II. The lowest yields of paddy rice (4.500 kg/ha) and white rice (3.049
kg/ha) were obtained with the conventional production of rice. The best dressing percentage of white
rice (71,36%) was obtained with variant III.

MULTIVARIATE INTERACTION ANALYSIS OF BREAD WHEAT
GROWN ON HALOMORPHIC SOIL

Sofija PETROVIC, M. DIMITRIJEVIC, M. BELIC, Nataga VUKOVIC
and Mirjana VUKOSAVLJEV

There are a number of multivariate models used for the analysis of different sources of
variation on yield and the yield component variability in wheat. This article deals with the
experiment of bread wheat growing on solonetz soil with and without meliorative measures.
The main sources of variation and the levels of genotype responses have been studied using
the AMMI model. The final goal is to mark wheat varieties suitable for stable and
economically justifiable yields being grown on halomorphic soil.

AMMI ANALYZED GENOTYPES BY ENVIRONMENTAL
INTERACTIONS IN BREAD WHEAT

M. DIMITRIJEVIC, Sofija PETROVIC, M. BELIC, Natasa VUKOVIC
and Mirjana VUKOSAVLIJEV

The intensification that has taken place in agricultural production in the past four decades has
partially led to agricultural soil degradation. On the other hand, there 1s still a lot of land that
is unsuitable for intensive agricultural production that could be meliorated. Both of these
environmental factors have a significant impact on plant behaviour. There are several
parametric and non-parametric models in plant stability/adaptability estimations. The aim of
this investigation is to determine the impact of melioration of halomorphic soil on genotypes
by environment interactions in wheat using AMMI analysis.

INPUMEHA HA AHAPOI'EHE3ATA KAKO METO/ 3A IOJJOBPYBAIBE
HA PASHOBU/ITHOCTA HA 3EMJOAEJICKUTE KYJITYPU

JIunjana Konea-I'ynesa', ®unanka Tpajkoa' 1 Mupko CriaceHOCKH”

L JH Y Huemumym 3a jyscuu 3emjooencku kyamypu, “Toye Jenues” 0.6., 2400 Cmpymuya
2 Yuusepzumem “Ce. Kupun u Memoouj”, Ilpupoono-mamemamuuxu gpaxyimem, Uncmumym 3a
ouonoeuja, “Apxumedosa” 5, [1.®D. 162, 1000 Cxonje

AnpporeHesara, Koja ce OJIBHBa BO YCIIOBH i Vifro € HajHOB U HAjCUTYPEH METOJ 3a
noOuBamke HA XaIUIOMJHU EIWHKH, KaJie BEreTaTUBHOTO WM TEHEPAaTHBHOTO jaJpo OJ
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MIOJICHOBOTO 3pPHO C€ CTUMYJIMpAaaT Jia cé pa3BHe BO XaIUIOMJHA €IHUKA, 0e3 MOHATaMOIIHO
OILIO/lyBam-E.

[Tokpaj Toa mTO aHApOreHe3aTa € BO3MOXKHA Kaj MHOTY BHJIOBH Ha 3€MjOJCIICKU
KyJITypu U JIpBja, CHOCOOHOCTa Ha CEKOj BUJ 3a YCIIEIIHa Iporaraiyja Ha MUKPOCIIOPUTE
4eCTO € OrpaHM4YeHa Ha caMO €JeH TeHOTHN uiu Bapueter. [lpuumHata 3a oBaa
PECTPUKTUBHA II0jaBa C¢ YIITE € HeMo3HaTa, M 3a JKal aHJPOTEeHETCKU YCHELIHUTE
TeHOTUIIOBU YECTO MaTH HEMaaT KOMEPLHUjaTHO 3HAUCHE.

XarjnougHUTE pacTeHHja ce HIeajeH MaTepHjasl 3a HCIHTYBame O]l oOyiacTa Ha
TeHeTHKaTa M celeKnujata Ha pacteHujara. OJ Ipyra cTpaHa, 4ecToTara Ha CIOHTAHOTO
no0uBambe Ha XalyIouAM MO MPHUPOJAEH MaT Kaj 3e€MjOJIeJICKUTE KYJITYpH € MHOTY HHCKA.
3aroa, eHa O[] MOBaKHUTE METOIU BO 00JacTa Ha in Vitro KyITHUBUPamke Ha PACTUTEIHUTE
BUJIOBH € TOKMY CO3/[aBal-€TO Ha rojeM Opoj XaIIOWAHU U AUXAIUIOMIHU €JUHKH 332 KPaTOK
BPEMCHCKHU IIPEUOA. OsBue XB.HJ'IOI/II[I/I/Z[I/IX&HJ'IOI/II[I/I Ou Ouiie noHatamMy OCHOBA 3a F€HETUYKU
U [IUTOT€HETHYKH UCTIUTYBama Kou OU ja oIlpaBJiajie LeJO0KyIHaTa MocTamnka.

APPLICATION OF ANDROGENESIS AS A METHOD FOR THE
IMPROVEMENT OF CROPS

Liljana KOLEVA-GUDEVA ', Fidanka TRAJKOVA ' and Mirko SPASENOSKI *

! Institute of Southern Crops, Goce Delcev b.b., 2400 Strumica, R. Macedonia
2 University Ss. Cyril and Methodius, Faculty of Natural Sciences and Mathematics, Institute of Biology,
Arhimedova 5, P.O. 162, 1000 Skopje

Androgenesis, a process that takes place in in vitro conditions, is the newest and the most secured
method for the development of haploid plants, where the vegetative or generative nucleus of pollen
grain are stimulated to be developed into haploid plant, without further fertilization.

Aside from androgenesis being possible in many crops and trees, the ability of each species to be
successfully propagated via microspores is limited to one genotype or variety. The reason for such
restriction is still unknown and unfortunately successful genotypes for androgenic induction are
without commercial importance.

Haploid plants are ideal material for plant genetics and breeding research. On the other hand, the
frequency of spontaneous production of haploids of crops is very low. Therefore, one of the most
important methods of in vitro cultivation of plants is the production of haploids and dihaploids for short
time. Those haploids/dihaploids will be a base for further cytogenetics research studies which will
justify the procedure.

ON-FARM KOH3EPBAIINJA HA JIOKAJIHA COPTHU U ITONIYJIALIUAN
BO MAJIELHEBCKHUOT PETMOH

Coma UIBAHOBCKA', Ilane CTOJKOBCKU', Jbymuo JAHKYJIOCKU' 1 Mupjana
JAHKYJIOBCKA'

Y @axynimem 3a semjodencku nayku u xpana, Anexcandap Maxeooncku BB, 1000 Ckonje
On-farm KoH3epBalWjaTa TpETCTaByBa KIy4eH €JIEMEHT BO OJP)KYBamkEeTO Ha
JTUBEP3UTETOT Ha JIOKAIHWUTE M ABTOXTOHUTE COpTU M momyianuu. OpraHusanujara Ha

BAaKBHOT BHJI KOH3€pBalllja 3aBUCH OJ1 CIICIIU(PUYHUTE YCIOBU BO OApEe/ICHa 3eMja, Ia Iypu U
BO OJ[pelicH peruoH. YHU(POpPMEH Mojen He OM MOXel Ja ce MpuMeHu Oe3 Ja ce 3emaT
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NPEIBH] MOCTOCYKUTE EKOHOMCKHM M COLMjAIHU YCJIOBH M (PaKTOpUTE HAa HAJBOpEIIHATA
CpeauHa.

Hmajku ro ceTo oBa mpeaBH, CIEAHOBO UCTpa)xkyBame Oellle CIPOBEICHO CO IIel J1a
ce co3mane (PyHKIMOHAIEH MPOTOKOJ, KOj MOHAaTamMy OW CIy»en Kako Mojen 3a on-farm
KOH3€pBalllja Ha pacTUTENeH OMOAMBEp3UTET. 3a Taa Iel, 0ea CKIYyYeHH JIOrOBOPH CO
HEKOJIKY 3€MjOJICTICK TPOM3BOAUTENN OJ ManemeBCKUOT PEruoH, KOW OJrJIeyBaat
JOKamHU copTH M momynanuu. O06e30eeHn ce MoAaToly 3a JOMaKWHCTBaTa, oAOpaHuTe
MOMyJIAlY, TPUYMHUTE 32 HHUBHO OJPXKYBake W TPAAWIUOHATHUTE MEPKH KOH
3eMjOJIeNIINTe TH NMPUMEHYBaaT MpHU HUBHOTO OJrJeayBame. V3BplieHa e mpelruMUHapHa
KapakTepusanuja Ha og0Opanute JokaaHu coptu crnopen IPGRI geckpunropure. Bp3 ocHoBa
Ha cuTe o00e30eleHu IMONATOLM, CO3MaJeH € MPOTOKOJ KOj COJPKU HEKOJIKY OIIITH
KPUTEPUYMH 3a OAOMpameTO Ha KyiTypaTa, JOKajJHaTa copTa M 3€MjOJCIICKUTE
MIPOU3BOAMUTENHN, KAKO M COOJBETHA JOKyMEHTallHja.

Nudopmanuure Kou ce 100MEHN KaKO Pe3yiTaT Ha CIPOBEIEHOTO HCTPaKyBame BO
UIHMHA Ke IMpeTcTaByBaaT OCHOBAa 3a co3faBakbe Hammonamna mporpama 3a on-farm
KOH3epBalllja Ha arpoOUOIUBEP3UTETOT.

ON-FARM CONSERVATION OF AUTOCHTHONOUS VARIETIES AND
POPULATIONS IN THE MALESHEVO REGION

Sonja IVANOVSKA', Cane STOJKOVSKI', Ljupco JANKULOSKI'
and Mirjana JANKULOVSKA'

"Faculty of Agricultural Sciences and Food, Aleksandar Makedonski BB, 1000 Skopje

On-farm conservation is a key tool for maintaining the diversity of indigenous crops and landraces. The
organization of this type of conservation depends on specific conditions in each country and even more
in each region. Uniform models for this purpose could not be used without consideration of the
prevailing economic, social, and environmental conditions.

Considering what has been previously mentioned, the following study was undertaken in order to create
a comprehensive, functional protocol that would serve as a model for further on-farm conservation
missions. Agreements were signed with several farmers which are maintaining local cultivars and
populations. The information obtained cover households, selected landraces, and reasons for their
growing and traditional practices applied by farmers during vegetation. Preliminary characterization
according to IPGRI descriptors was performed. On the basis of all acquired data, the protocol was
created, containing general criteria for crop and farmer selection and accompanying documentation.
The results of this study will serve as a starting point for the establishment of a national program for
on-farm conservation of agrobiodiversity.

APPLICATION OF MUNICIPAL SOLID WASTE COMPOST
IN AGRICULTURAL PRODUCTION

Dragiga MILOSEV', Petar SEKULIC?, Maja MANOJLOVIC' and Srdan SEREMESIC'

"University of Novi Sad, Faculty of Agriculture, Trg. D. Obradovica 8, 21000 Novi Sad, Serbia
’Institute of field and vegetable crops Novi Sad, Maksma Gorkog 30, 21000 Novi Sad, Serbia

Accelerated urbanization and industrialization at the end of the 20™ century was followed by
higher production of municipal solid wastes (MSW). The increasing accumulation of

Make0HCKO €KOJIOIIKO APYILITBO 115




IIT Congress of Ecologists of the Republic of Macedonia - Abstract book

biodegradable waste, combined with the scarcity of economically affordable landfill sites,
can be resolved with the recycling of biomass in the process of composting.

Compost obtained from the organic fraction of municipal solid waste and from selected
biomasses can sometimes be used effectively as an organic fertilizer on agricultural land.
The benefits of compost application are mainly attributed to improved physical, chemical
and microbiological soil properties. Waste origin and processing methods strongly contribute
to the quality of the end product. The main problem associated with application of MSW
compost is nitrate leaching, presence of heavy metals and organic pollutants.

The objective of this paper was to analyze the agroecological aspects of compost application
in the agricultural production of safe food.

SOIL PRODUCTIVITY INDICATORS IN THE SLAVONIA AND BARANJA
REGIONS

Vladimir VUKADINOVIC!, Blazenka BERTICI, Vesna VUKADINOVIC!, Boris
DURDBEVIC' and Zeljko KRALJICAK?

'Faculty of agriculture in Osijek, Trg S. Trojstva 3, 31 000 Osijek
? Administrative Department of Agriculture and Forestry, Osjecko—baranjska Province

Land productivity is usually represented by crop yield or animal product per area unit,
depending on soil productivity, climate and agricultural management. In the process of soil
productivity, the evaluation is very important in selecting indicators of significant effect on
crop yields.

The results of physical and chemical analyses of arable soil samples during 2003-2006 in
east Croatia (more than 6000 samples) were statistically analysed and shown depending on
determinated soil types. The demands in fertilization and soil conditioning were calculated
using ALRyxp computer programm according to agrochemical indicators. Fertilazer
recommendations were in the range of 0-875 kg/ha NPK nutrients and liming is
recommended on 50 % analysed areas.

The soil suitability estimation was conducted using an original model in line with Liebscher's
law of optimum. The soil productivity indicator's effects are in the same model expressed as
a scor functions. The relative soil suitability of most soil samples were in the range of 30-75
%, unproductive soils were less than 2% and soils with high productivity were nearly 20 %
of analysed samples.

IIVIEBEJIHATA BEI'ETAIINJA KAJ OPU30T OAI'JIEAYBAH HA
IMPEAITIOCEB Ol HEKOU ®YPAKHU KYJITYPHU

Hanuna AHJIPEEBCKA, lo6pe AH/10B, Bepunia UJIMEBA u Tawa 3AILIEBA

JHY 3emjooencku uncmumym, Cxonje, 1000 Cronje, OI1O 3a opuz Kouanu, Huxona Kapeg 6p.8, 2300
Kouanu, Penybnuxa Maxeoonuja

Bo mojcku Makpo OMHT CHpOBEAEH BO JOKAamUTETOT “boceBuiia” Ha amyBujajieH

MOYBEH THUMN O€lle WCIUTyBaHA IUICBEJIHATA BereTaldja Kaj OpW30T OATrJIeAyBaH Ha
mpeanoceB oA Hekou (QypakHu Kyatypu (cMmecku). Bapujantu Bo ommtoT ce: -

116 Macedonian Ecological Society



IIT Konrpec Ha ekono3ute Ha Makenonuja - Knuea na ancmpaxmu

IpEeIKyJITypa o nobutoueH rpamok (Pisum sativum ssp.arvense L.), 11 - nobutouen
rpamok (Pisum sativum ssp.arvense L.) + maenuna (Triticum aestivum copta “babyna”), II1
- rpaop (Vicia villosa L.) u IV - Kontpona - npeakynatypa oa opu3 (MoHOKyITypa). Criopen
NOOWEHUTE Ppe3yATaTH MOXKeE Jla C€ KOHCTathpa Jjeka OpojoT Ha IUIeBeNd Ha m~ O
Echinchloa spp., Heteranthera limosa (Sw) Wild u Leersia orizoides Bo Bapujanture 1, II u
III Bo cnopenda co KOHTponara € 3HayajHO HamaleH, nojaeka on Cyperus spp. u Scirpus
maritimus € moroieM. [ 'ycTuHaTa Ha MoIyNanyjaTa Ha IJICBEIHUTE pacTeHHja BO OJHOC Ha
koHTponata (100%) ce mamamu 3a 48,3% Bo Bapujanta Il u 3a 47,1% - Bapmjanrta III
(ucknmydok e Bapujantara I, kage ucrara ce 3ronemu 3a 16,0%). Bo Bapujantute I u 11
JIOMUHAHTEH € IEBeIIOT Scirpus maritimus (1o pegocien 421,3 u 91,3 pacrennja Ha m?), Bo
Bapujantara III, Cyperus spp. (88,0 pactenuja Ha m” ) u Bo KoHTponmata Echinchloa spp.
(205,3 pacrennja Ha m®). HajBHCOK IPHHOC HA OPU30Ba apIia ¢ MOCTUIHAT BO BapHjanTara Il
(8.38 t/ha) , a HajHM30K BO KOHTposata (4.50 t/ha).

WEED VEGETATION IN RICE GROWN IN PRECROPS
OF SOME FODDER PLANTS

Danica ANDREEVSKA, Dobre ANDOV, Verica ILIEVA and Tanja ZASEVA

Agricultural Institut - Skopje, Rice Department, Kocani, Nikola Karev br.8, Republic of Macedonia,

Weed vegetation within rice grown in precrops of some fodder plants (a mixed forage crop) was
investigated in experiments carried out on alluvial soil in the locality of Bosevica. Variants in the
experiments were the following: (I) precrop of forage pea (Pisum sativum ssp.arvense L); (11) forage
pea (Pisum sativum ssp.arvense L.) + wheat (Triticum aestivum L.cultivar “babuna’); (III) chickling
(Vicia vilosa L.); and (IV) control (continuous cropping system).

According to the obtained results, the average number of weeds/m? of Echinchloa spp., Heteranthera
limosa (Sw) Wild and Leersia orizoides in variants I, IT and III significantly decreased compared to the
control. On the other hand, that of Cyperus spp. and Scirpus maritimus was bigger. Weed density
compared to control (100%) reduced by 48,3% in variant Il and 47,1 % in variant III. An exception was
variant [ which increased by 16,0%. In variants I and I, dominant weed species was Scirpus maritimus
(421,3 and 91,3 plants per m?, respectively), while in variant Il was Cyperus spp. (88,0 plants per m?)
and in the control was Echinchloa spp. (205,3 plants per m?). The highest average grain yield of paddy
rice was achieved in variant II (8.38 t/ha) and the lowest in the control (4.50 t/ha).

I'EHETCKHU PECYPCHU HA Capsicum spp. BO 'TEHBAHKATA HA JHY
HUHCTUTYT 3A JYKHU 3EMJOJAEJICKHU KYJITYPHU

JTunjana KOJIEBA-T'YJIEBA' u ®upanka TPAJKOBA'

\JHY Hucmumym 3a jyscnu semjodencku kynmypu, “Ioye Jenrues” 6.6., 2400 Cmpymuya

buonuBep3uTeT € nonynapeH Ha4MH Aa ce ONHIIE Pa3HOBUHOCTA HAa JKUBHUOT CBET
Ha 3eMjaTa M T'd BKIy4YyBa CUTE >KUBOTHH (DOPMU U E€KOCHCTEMH OJf KOU THE C€ Jell.
I'eneTckara pa3sHOBUAHOCT BO 3€MjOAEICTBOTO OBO3MOXKYBA KYJITYPHUTE M )KMBOTHUTE Ja Ce€
aJlanTUpaaT Ha Pa3InYHU KUBOTHU CPEAMHU U YCIIOBU 3a PaCTEH-E.
MakeioHHja TIOCelyBa 3HayajHa arpoOHMOJIONIKA PACTUTEIHA Pa3sHOBUAHOCT KaKO pe3yJiTar
Ha TOBOJIHUTE reorpad)cku U KIMMATCKU KapaKTepUCTHKU. PaKTOT JeKa BO 3€M]jO/EICKOTO
Ipou3BOACTBO BO Makenonuja ce npusHaeHu 129 nomaminu u 2205 yBe3eHU COpTU KOM ce
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OJJOMakMHETH € eJIeH JI0Ka3 3a TroyieMa arpoOHONIOIKa pa3sHOBUAHOCT. llumepkara mma
3Ha4ajHO MECTO BO KaKO KyJITypa BO I'paJJMHapCcCTBOTO BO Make/l0HH]ja TOCEOHO BO PETHOHOT
Ha CrpyMuna Kajie TpaJWIMOHAIHO C€ KYJITHBHpAaaT DPa3JM4YHU COPTU HA IHIEpPKa CO
pa3iMyHa HaMeHa, OJ] COPTH 3a CBe)ka KOCyMalldja /10 COPTH 3a MHIyCTpHCKa MpepadoTKa,
OJrJIeJyBaHU HA OTBOPEHO, BO TUIACTEHUIIM U BO OPAHKEPHH.

On 2000 ronuna Bo JHY MHCTUTYT 32 jy’)KHU 3eMjoJelICKU KyATypu Bo CTpyMuIia
[IOCTOM TeHOaHaka Kaje ce KOJEKIHMOHMpaaT U eX-situ 4yyBaaT KOMEpLHjaHH COPTH H
CEJIEKLIMOHEPCKH JIMHUK O0J1 pa3inyHu KyaTypu. Bo renbankara pogot Capsicum € 3acTanex
CO KOMEpLHjaJIHU COPTHU O] Pa3IMYHU JIEJIOBU HA CBETOT, KAKO U CO CEJIEKIIMOHEPCKH JIMHUU
KOM ce JOOMEeHHM CO METOJOT Ha aHJpOreHe3a OJ KOMEpIHjaJHU COPTH HHTEPECHU 3a
PETHOHOT U ce MpeaMeT Ha MOHATAMOIITHO CEJIeKIIMOHEPCKO MpoyuyBame Bo OIeIeHUETOo 3a
pacTuTesHa OMOTEXHOJIOTH]a.

Capsicum spp. GENETIC RESOURCES IN THE GENE BANK OF
INSTITUTE OF SOUTHERN CROPS

Liljana KOLEVA-GUDEVA' and Fidanka TRAJKOVA'
Unstitute of Southern Crops, Goce Delcev b.b., 2400 Strumica

Biodiversity is a popular way of describing the diversity of life on earth: it includes all life forms and
the ecosystems of which they are part. Genetic diversity in agriculture enables crops and animals to
adapt to different environments and growing conditions.

Macedonia possesses significant agribiological plant diversity due to its favourable geographic and
climatic conditions. The fact that in agricultural production in Macedonia 129 recognised domestic
varieties and 2205 imported varieties used domestically is an evidence of great agribiological diversity.
The pepper holds important place in vegetable cultivation in Macedonia, especially in the region of
Strumica where different pepper varieties are cultivated traditionally. The pepper cultivation is due to
its different purpose. There are varieties for fresh consumption and industrial processing, grown in
open field, plastic tunnels and greenhouses. Since 2000 a gene bank has been established in Institute of
Southern Crops where commercial varieties and breeding lines of different crops are collected and
maintained. In the gene bank, the genus Capsicum is represented with commercial varieties collected
from different part of the world, as well as breeding lines of commercial varieties interesting for the
region, but produced by the means of androgenesis. The androgenetic lines are subject of further
breeding studies in the Department of Plant Biotechnology at the institute.

BOTANICAL CHARACTERISTICS AND PRODUCTIVE POSSIBILITIES
OF THE STEVIA REBANDIAN CULTIVATED IN DIFFERENT REGIONS
IN BULGARIA

Metodi VARBANOV', Kiril SLAVOVO?, Kulka UCHKUNOVA? and Kiril KIRILOV'

! Shumen University “Bishop Konstantin Preslavsky”
2 Agricultural Institute Shumen

This paper discusses the botanical peculiarities and needs of the Stevia rebandiana Bertoni
plant cultivated in three regions in Bulgaria, namely Shumen, Plovdiv and Sandanski. The
productive possibilities are as follows: fresh and dry leaves mass, quantity of sweet gustatory
contents in the leaves, steviosides (3,74 — 4,72%) and rebaudiosides (5,69 — 8,13%). The dry
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leaves crop in lha during the most favorable period of planting in Shumen (21.05-3.06)
reaches approximately 3310 kgha', and the sweet gustatory contents is 283 kg-ha
(steviosides + rebaudiosides). The extracted sweet crystal product is approximately 100
times sweeter than the saccharose. It is a patent of the Bulgarian Academy of Sciences and is
colorless in food doses.

HNPUCYCTBO HA ®PUTOIIJIASMUTE KAJ BUHOBATA JIO3A BO
PENTYBJIMKA MAKE/IOHHUJA BO 2006 'O/

Camra MUTPEB', ®umun ITEJYUMHOBCKU® 1 Emunnja HAKOBA'

TJH Y Hucmumym 3a jyscuu zemjooencku kyamypu, “Toye enues” 66, 2400 Cmpymuya.
2 @arynmem 3a semjodencku nayku u xpana, Byn. “Anexcandap Maxedoncku “66, 1000 Cxonje

[IpucycTBO Ha CHUMITOMATHYEH MaTepujaj 3a aHaju3a Ha Mapleid T0J| BUHOBA
no3a, sabopartopuck PCR u RFLP anamm3u Ha 16S rDNA permoHoT, ce KOpPHCTECHHU 3a
JeTeKIMja U UIeHTH(UKAIMja HAa TPUCYTHUTE (UTOMIIA3MU BO BereTauuckara cezona 2006
Ha TepuTopujata Ha Pemybnuka Makenonuja. MarepujasioT 3a aHaimu3a O]l pa3IndyHU COPTH
Oellle KOJIGKIIMOHUpPAH O] ToroyieMute obnactu noj BuHOBa jo3a (Heroruno, KaBamapim,
Crpymuna, Benec, PagoBum u llltum) co uen na ce ompenenu MpucycTBOTO M TUIIOT Ha
¢uToriasmMuTe HU3 3eMjaTa. EnuHCTBEHO (uTOIIasMUTEe KoM mpumnaraatr Ha Bois Noir
(moarpyna 16SrXII-A unu cronOyp) rpynara 6ea NpoHajqeHU HAa UCIIUTYBAaHUTE MapLEH O
BHUHOBA JIO34.

[Mopanu mmpokaTa pacmpocTpaHETOCT Ha (UTOMIIA3MATCKUTE 3a00yBama BO
CBETOT U HUBHOTO KapaHTHHCKO JIejCTBO, HAIIMOT aKIIEHT BO OBa UCTPAXKYBaE IO CTABUBME
Ha MPHUCYCTBOTO HA (DUTOIMIA3MUTE BO JIO30BUTE HAcaau BO MakeqoHU]ja, HUBHO YTBPAYBabe
CO MOJICKYJIAPHH aHAJIM3W M HUBHA JUCTPUOYIHMja KaKO U IITETUTE KOW T'H MPEAN3BUKYBaaT
BO MOT0JIEMUTE PErHMOHM 1101 BUHOBA J103a.

PRESENCE OF GRAPEVINE PHYTOPLASMAS IN SUMMER 2006 IN THE
REPUBLIC OF MACEDONIA

Sasa MITREV ', Filip PEJCINOVSKI ? and Emilija NAKOVA'

! PSI Institute of Southern Crops-Strumica, Goce Delcev b.b, 2400 Strumica, Macedonia
? Faculty of Agriculture and Food, Bul "Aleksandar Makedonski" bb, 1000 Skopje,

Presence of symptomatic material for analyses from vineyards, PCR and RFLP analyzes on 16S rDNA
region, were used to detect and identify phytoplasmas infecting grapevines in the period of summer
2006 in the Republic of Macedonia. The most important and bigger vineyards in the areas of Negotino,
Kavadarci, Strumica, Radovis, Veles and Stip, were chosen for these survey. Only phytoplasmas
belong to the Bois Noir (subgroup 16SrXII-A or stolbur) were found in the studied vineyards in
Macedonia.

The aim of this study was to characterize the presence of phytoplasmas isolates associated with
grapevine yellows in Macedonian viticulture by molecular analyzes and to check their distribution in
the biggest vineyards because these diseases are spread all around the world and cause large amounts of
damage.
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Ceknuja 5

JAHITUTA HA ’/KUBOTHATA CPEAUHA

Section 5

PROTECTION OF THE ENVIRONMENT
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IS Chlamydomonas reinhardthii GOOD ENOUGH FOR
ECOTOXICOLOGICAL RESEARCH?

M. DIMITROVA', E. DIMOVA', Z. MITROVSKA', V. KAPCHINA-TOTEVA?
and S. CHANKOVA'

! Central Laboratory of General Ecology-BAS, 2 Gagarin Str., 1113 Sofia, Bulgaria
2Sofia University “St. Kliment Ohridski”, 8 Dragan Tzankov Blvd., 1164 Sofia, Bulgaria

The aim of molecular eco-toxicology is to develop and use eukaryotic cellular and sub-
cellular systems (biomarkers) for gene-toxic screening and risk assessment of different
environmental pollutants. To assess the genotoxic and mutagenic potential of environmental
pollutants in plants, we propose a quick, highly sensitive and informative eukaryotic test
based on the unicellular green algae Chlamydomonas reinhardtii. Different methods used
include cellular (clonogenic assay, “visible” mutants, selective media, micro-colonies),
molecular (DSB-DNA) and biochemical (pigments, MDA, H,0,, SOD, GPx, Cat). Model
genotoxic agents were heavy metals (Cd) and herbicides (paraquat). Standard mutagenic
agents were zeocin and MNNG. Our results showed that different strains (WT, repair-
deficient, cell-wall-less) must be combined with different endpoints in order to get a more
complete genotoxic assessment.

For online screening of natural soil, water and air samples, we developed a rapid, sensitive
and inexpensive bio-test based on WT 137C using some of these endpoints. The results could
be extrapolated to higher plants because unicellular green algae are robust models for plants.
This work was a part of project: “Improved monitoring for environmental cancerogens — a
principle new test. Subproject: Using of bacterial tests for toxicity/mutagenicity assessment
of different environmental pollutant”, NATO-977977328 CDW; 2002-2005.

LOW DOSE EFFECTS THROUGH THE EYES OF Chlamydomonas
reinhardthii WITH RESPECT TO ECOTOXICOLOGICAL RESEARCH
AND INDUCED RESISTANCE

S.G.CHANKOVA', E.G.DIMOVA!, M.T. DIMITROVA!, V. M. KAPCHINA-TOTEVAZ,
A. V.KUJUMDZIEVA? and P.E. BRYANT"

! Central Laboratory of General Ecology-BAS, 2 Gagarin Str., 1113 Sofia, Bulgaria
2Sofia University “St. Kliment Ohridski”, 8 Dragan Tzankov Blvd., 1164 Sofia, Bulgaria
3 St Andrews University, St Andrews, Scotland, UK

For over a decade, scientists have focused their efforts on answering the question of whether
low dose exposures to different environmental pollutants have harmful and/or beneficial
effects for living organisms. Available data is very contradictory and supporters of one idea
often minimize other opinions by citing only papers in favour of their own point of view.
This report attempts to discuss several open questions associated with the risk assessment of
low dose contaminants present in the environment, to describe the features of a “good” test-
system, to clarify why unicellular green algae are robust model systems in molecular eco-
toxicological research and genome research and to present data obtained in the Central
Laboratory of General Ecology (Sofia) in the field of molecular ecotoxicology and induced
resistance using Chlamydomonas reinhardtii strains as a model system.
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This work was supported by the Bulgarian Ministry of Education and Science (project K-
1204), St Andrews University, RS, UK, and BAS.

APCEHOT BO ITIOA3EMHUTE BOAU HA 3AITAZTHO BAYUKHNOT OKPYTI
N MAJIMT'HUTE BOJIECTH

Junjana COKOJIOBA IJOKHK', Panoje TAHTOBUK®, Canpa MAPTUHOBUK® u
Cunnma KYPUK!

' 34600 3a 30pascmeena 3aumuma, Combop, PC
? Texnuuku ¢axyimem bop, Yuusepzumem Beozpao, PC
3 30pascmeen oom, Combop, PC

bpojHu 371paBCTBEHM CTyIuMU BO CBETOT MHOTBPAWJIE J€Ka BHECOT Ha apceH BO
YOBEUYKMOT OpraHu3aM MOXE Ja pe3yJITUpa cO MaJIUTHUTET Ha OyOpes3uTte, KpBTa, AKUTEPOT,
wiyhara u gpyrure opranu. Cy10MHaTa Ha CTBapaHje€To Ha KaHIIEPOT C€ COCTOU BO MPOLECOT
Ha ¢ocdopunanmja, CTBapaHjeTo Ha ajaeHo3uH ner ¢ocdaror u JHA, reHeTckHoT
MaTepHjall, Kora apceHoT he ro 3aMeHH MecToTo Ha ¢ocdaTHaTa rpyna Ina HaMECTO
afgeHo3uH meT Qocdar ce qoOMBa aJeHO3MH 5 apCceHaT CO IITO CE MOPEMETYBa BO IEJOCT
MeTtabonu3zaMoT. Boparta mnpercraByBa HajBaKeH TPAHCIIOPTEH CUCTEM Ha apceHOT BO
npuponata. Crynuute Ha EIIA ja moaBsenkyBaaT MOBpP3aHOCTa Ha KOJIMYMHATA Ha apceH BO
BOojJaTa 3a MHEHje CO ManurHute 3abomyBaHja u 3aenmHo co C30 ja orpanuyyBaat
KOHIIEHTpallMjaTta Ha apceH Bo Bozaara 3a mueHje Ha 0,010 mr/m. IIpema AMPII apcenor u
IpuIajja Ha mpBaTa rpyna KaHueporeHu. Llenra Ha TpyaoT e na ja mokake MOBp3aHOCTa
noMmel)y MpHCYCTBOTO Ha apceH BO BojaTa 3a MHEHje €O HWHIMJEHIaTa Ha MaJUTHU
3a0onyBaHja Ha 3amagHo OadkuoT OKpyr. llomaTtorure 3a MOpPOMOUTET C€ 3EMEHU O
TOJUIIHUTE M3BEIITal Ha TMpHUMapHaTa 3JpaBCTBEHA 3allTHTa, apceHOT € mepeH Bo 10
pa3inuyHu 1ab0paTOpUM CO aTOMCKO AamlCOPMIIMOHM METOJN, CO XHUApPUYHA TeXHuKa. Bo
niepuooT o1 1998 no 2006. roanHa U3BpILIEHU ce BKYITHO 854 MepeHja Ha BojaTa 3a IMUeHje,
011 Toa Ha apceH, 163. Bpennocture Ha apcen ce nBmwkea o 0,001 mo 0,720 mr/n co cpenna
BpenHocT ox 0,014 mr/a. IlpoceynaTa KOHIEHTpaIMja Ha apceH € CTATUCTUYKH 3HAYajHO
norojema o1 MJIK co Bucok HMBO Ha cTatucThuka 3HadajHocT(n< 0,01). Bp3 ocHoBa Ha
JOCETralIHUTe CTATUCTUYKU MOJATOLH 32 MOPOUAUTET U MOPTAIUTET, MOCEOHO crieruduyeH,
HE MOXKEME CO CHIypHOCT Ja TBpAMME JieKa 3rojieMyBaHjeTO Ha WHIMJCHIIaTa Ha
3a0o0iyBaHje OJ] MaJuUTrHUTE OOJICTU OJf TOJMHA BO TOAMHA, € MOCIEIUIa HA apCeHOT BO
BosaTa 3a nuexje. [locton craTMcTHUKM 3HAa4YajHa pas3ivKa BO 3a00JTyBaHjeTO BO OJHOC Ha
HaOmjyayBanuot nepuon, 2001-2005: Ha TepuTopHjaTa Ha 3amagHO OAYKHOT OKPYT CE BO
nopact 3aboiyBaHjaTa oJ ManurHu Oonectu. HenBojoeHo e neka apceHOT BO BojaTa 3a
MUEHje IITETHO JedyBa Ha YOBEUKOTO 31paBje U Jeka ymoTpebaTa Ha BOAa CO IOrojieMa
KOHIIEHTpAIlHja Ha apCeH 3HA4YajHO T'O 3r0JIEeMyBa PU3UKOT 3a 37]paBjeTo.
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ARSEN IN UNDERGROUND WATER IN THE WESTERN BACKA
DISTRICT AND CANCER DISEASES

Liljana SOKOLOVA POKIC', Radoje PANTOVIC?, Sandra MARTINOVIC®
and Sinisa CURIC'

! Institute of Public Health Sombor, SRB
? Technical Faculty Bor -University of Belgrade, SRB
? City Hospital, Sombor, SRB

Plenary health research across the world has implicated that As intake can result in blood, splean,
lungs, kidneys and many other organ cancer. Water is most important as a transport system in nature.
Typical As concentration in underground water is about 1-2 mg/l. An EPA study has validated the
connection between As concentration in drinking water and cancer diseases. As a result of the study,
EPA and WHO have restricted the value of the allowed Arsen concentration in drinking water to 0,010
mg/l1.

The goal of this work is to reflect on the connection between the Arsen presence in drinking water in
the Western Backa region and the incidence of malignant diseases. Records on morbidity have been
attained from the primary health protection year report, Arsen concentration has been measured in 10
different laboratories by Atomic Absorption Spectrophotometer method, hydrid technic. In this region,
from 1998 to 2006, there have been 854 drinking water analyses done, 163 of them on As
concentration; values of As were from 0,001-0,720 mg/l, aproximate concentration of As around 0,014
mg/l. A statistically important difference in the morbidity in certain time periods has been shown. From
2001-2005, the incidence of malignant diseases has increased. In the Western Backa region, there is no
doubt that As in the drnking water have a bad influence on human helath and use of drinking water
with high As concentration will highly increase helath risks.

I'EOXEMMHNJA HA APCEHOT BO IIOJBEMHUTE BO/IU HA 3AITA/THO
BAYKHNOT OKPYTI

Panioje TAHTOBUK!', Jlnnjana COKOJIOBA TOKMK?, Cannpa MAPTUHOBUK® n
Cunnma KYPUK?

! Texuuuru gpaxynmem Bop, Yuusepsumem Benzpad, PC
? 30600 3a sawmumy 30pasnja, Combop, PC
3 Jlom 30pasnja, Combop, PC

Boomniuteno, nocron 0HOC U3MEJjy COApXKHHATA U [10jaByBaHjeTO Ha apCEeHOT BO
kapnure. THUIIMYHO, KOra € BHMCOKa COJAp)KMHAaTa Ha apceHOT, JOMUHHUpPAaT HErOBUTE
CYMIIODHM COEJUHEHMJa, a KOora € HHCKa, OpraHckuor apceH. [loa3emHara Boma e
KOHTaMHMHHpPaHA CO apCeH O] ceAUMEHTuTe OoraTu co apceH. Hekou reosomku ¢popmanuun
COAp>KaT MPUPOJHO CTBOPEHU HEOPraHCKU COEAMHEHMja Ha apCeHOT KOM, 3aralyBajKd ja
akBuc(epaTa Ha MOA3EMHH BOJU, BO JIOBOJHO BHCOKa KOHIIEHTpalMja MOXKeE J1a MPeIn3BHKa
030MIHM PU3MLHM 3a 37paBjeTo Ha xurenure. IIpema ncrtpaxysaHjata Ha mnosehe ox 80
JIOKAallU¥ paBHOMEPHO paclope/ieHd Ha TepuropujaTa Ha BojBonnHa, KOHIEHTpauujaTa Ha
apces e nmoronema of 0,01 mr/x Bo 63% ciydau. On ucnutuBanute 97 OyHapu BO PETHOHOT
bauka, nmpucycTtBoTo Ha apceH e motBpaeHo Ha 64 nokauuu. Llenra Ha Tpynor e na ja
MpHUKake MOBp3aHOCTa oMel)y KOHIIEHTpalijaTa Ha apCeHOT BO BOJATA 3a MHEH]j€ CO HUBOTO
Ha TOEIMHEYHHUTE BOJOHOCHO CIJIOEBHM, OJHOCHO CO COCTaBOT Ha Kapmure. [ 'eosomrkara
rpangda Ha TEPEeHOT OBO3MOXKHIA GOPMOpaHje HA aKyMyJIallui Ha TOJ3eMHH BOIM- OyHapH,
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CO pa3iMyHU KBAaHTUTATHBHU U KBAJIUTATUBHU KapakTepucTHKHU. [lojaBara Ha rac, JUTHUT H
TEepPMaJIHU BOJAM, TIOBP3aHH C€ CO CEIUMEHTUTE O MpEeKBapTEpHA CTAPOCT, a JIKHILITATa Ha
OleKapcKa TJIMHA, TIECOK, apCTePCKU W Cy0apCTepCKH BOJHM, CO KBapTepHara cTapocT. Bo
eKCIoJIaTanyja € MPBHOT-IUTUTOK BOJOHOCEH CJIOj TMPETCTaBEH CO KBAPTEPHO TECOYHHOT
CeIMMEHT Ha TJIMHA CO HEeJHaKBa JTa00YMHA W BTOPHOT- JTA0OK BOJOHOCEH CJOj CO
MECOYeH TUICOIICHCKH ceuMeHT. Bo mepuonor o 1998 no 2006. roguHa, Ha 0BOj TEpEeH ce
W3BpIIEHU BKYIMHO 854 MepeHja- aHalM3W Ha BoJara 3a IHEHje, Ol Toa Ha apceH 163.
Bpennocture Ha apcen ce asmxkea on 0,001 mo 0,720 mr/m Boja 3a mHMeHje cO cpenHa
BpeaHoct on 0,014 wmr/n. Iloctom moBp3aHOCT TOMENjy KOHIIEHTpaldjaTa Ha apceH H
mrabounHara Ha OyHapuTe: MpocevHo, Ha nadounHa ox 100 M. u3MepeHa € KOHILIEHTpaIHja
Ha apceHot ox 0,050 mr/m, Ha moeke ox 100m. 0,032 mr/i, Ha 80m. 0,026 mr/m u Ha 60M.
0,007 mr/n. KonueHtpamujara Ha apceH pacte Ao anabounHata Ha OyHapute. [Ipema
HajHOBUTE MepeHja on 2006., HajrojemaTa W3MEpeHa BPEIHOCT HAa apCeH OJ TMPBUOT
BosioHOCeH c¢ioj oa 80m. m3necysa 0,004 mr/n, a ox Bropuotr Ha 120m., 0,130 mr/n Bona 3a
MMeHje.

GEOCHEMISTRY OF ARSEN IN THE UNDERGRAUND WATER IN
WESTWRN BACKA DISTRICT

Radoje PANTOVIC', Liljana SOKOLOVA POKIC? Sandra MARTINOVIC? and Sinisa
CURIC?

! Technical Faculty Bor -University of Belgrade, SRB
2 Institute of Public Health Sombor, SRB
? City Hospital, Sombor, SRB

Generally, there is a relation between the As content and the As appearing in the rocks. Tipicaly, in the
rocks with high As content there is a domination of his sulphur compounds, and in the low As content
rocks there are organic As compounds. According to the researches, performed on more than 80 places
in Western Backa, As concentration is higher than 0,01 mg/l in 63% of taken samples. As has been
found in 46 of 97 examined wells in Backa. The goal of this work is to implicate on the connection
between As concentration in the underground water and the rock composition. The bearings and the
appearing of different minerals that have been found in this area are tied with geneticly different
articles. Drinking water is being exploited from the first shallow well, presented with quarter sand
sediments made of clay, and the second deeper well presented with pleocen sand sediments. From
1998-2006 in Western Backa there have been done 854 water analysis, 163 of them on As. As
concentration that have been found were from 0,001-0,720 mg/l, aproximatly 0,014mg/l. As is
connected with the well depth: on 100m As concentration is 0,050 mg/l, on more than100m it is 0,032
mg/l , on 80m it is 0,020 mg/l , on 60m it is 0,007 mg/l. According to the latest analysis in 2006, the
highest As concentration from 80m is 0,004 mg/l and from 120m it is 0,130 mg/l.Key words: drinking
water, Arsen, well depth.
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JAUCTPUBYIINJA HA TEHIKW METAJIN BO IIOYBUTE O/l BEJIEC U
HEI'OBATA OKOJIMHA

Tpajue CTA®MIIOB', 3natko IAHUYEBCKH', Mapuxa ®POHTACJEBA?, Jbyamuia
CTEJIKOBA? u Po6epr IIIAJH®

"Hnemumym 3a xemuja, Ipupoono-mamemamuuxu gaxyimem, n. pax 162, 1001 Cxonje, Maxedonuja
Frank Laboratory of Neutron Physics, Joint Institute for Nuclear Research, 141980 Dubna, Moscow
Region, Russian Federation
Geological Survey of Slovenia, Dimiceva ul. 14, 1000 Ljubljana, Slovenia

[IpeseHTupanu ce pe3ynraTHUTe OJ MPBOTO CHCTEMATCKO MCIUTYBalke Ha
TUCTpUOyNHjaTa Ha pa3IMYHU €JIEMEHTH BO TMOBPIIMHCKH TOYBM BO PETMOHOT Ha Bernec,
MO3HAT MO METATYPIIKUOT KamaluTeT 3a MPOU3BOACTBO Ha 0yIoBO M IUHK. CobOpanu ce
BkynHO 201 mpumepok nousu, crnopen norycta mpexa (0,25 km u 0,5 km) Bo ypbanara u
nomasa rycTuHa Ha mpexkata on (1 km) Bo pypannara obnact, co BKymHa HOBpIIMHA of 33
km®. HajkapakTepuCTHYHHTE €IEMEHTH 3a OBOj BUJ HA MHIycTpHcka aktuBHOCT - Cd, Cu,
Hg, Pb, Zn - ce aHanu3upanu co aToMcka amncoprimona cnekrpomerpuja (AAC) a cet ox
ocranarute enementu (Na, Mg, Al, K, Ca, Sc, Tl, V, Cr, Mn, Fe, Co, Cu, Ni, Zn, As, Se, Br,
Rb, Sr, Mo, In, Sb, Cs, Ba, La, Nd, Sm, Tb, Dy, Tm, Yb, Hf, Ta, W, Au, Th u U) co
enuTepMaiHa HeyTpoHCKa akTuBaluoHa ananuza (EHAA). [Ipumepouure aHanu3upaHu co
AAC mnpeTxoiHO ce MOATOTBEHH CO MHUKPOOpaHOBa TEXHUKa 3a pa3jokKyBame CO JBE
pasznuuan cMecH on kucenmuu: "mnapcka Boga" (HCl u HNOs) u emeca oq HNO;, HCI u HF.
Bo tpynor ce cnopenysanu nobuenute pesynaratu co AAC u HAA. YTBpueHo e jgexa
CMelllaTa cO TPUTE CHIHHU KHCEJIMHH OBO3MOXXYBa MOAOOpPO pacTBOpame Ha MPUMEPOIUTE
nmopaau moaodpaTa pacTBOPIMBOCT HAa CHIMKATHHOT MaTepHjasl 3acTalieH BO TOYBHTE CO
(b1yopoBOAOpOAHATA KUCEINHA.

YTBpACHO € JieKa COAp’KUHATA HA TIOCIMHU €JIeMEHTH, Kako mTo ce As, Au, Cd, Cu,

Hg, In, Pb, Sb, Se u Zn, € 3HaYUTEIIHO MOBUCOKA BO MPUMEPOIIUTE O] ITOYBA BO OKOJMHATA
Ha TOMMWJIHMLIATA 3a OJIOBO M IIMHK W BO OJIPEJCH JeN oJ rpaaoT Benmec Bo onHOC Ha OoHME
3eMEeHH O] OKOJIMHATA, KaKO pe3ysITaT Ha akTUBHOCTA Ha caMaTa TOmuiaHHNA. Taka, yTBpAeHO
e nexa cogpxkuHata Ha Cd e 3a okony 40 maTu MOBHCOKa BO OJHOC Ha XOJaHICKUTE
pedepentan BpenHocTd, 32 Pb u Zn 3a oxomy 10, 3a Hg, Cu, Se u Sb 3a 2, nomexa
conpxkunnte Ha Cd (3a 3maru), Pb u Zn (3a 2 natu) ce 1ypu MOBUCOKHU U O] COOABETHHUTE
WHTEPBETHHU BPEIHOCTH Criope]] XOJaHACKUTE CTaHIapAH.
JluckyTupanu ce TOOMEHH pe3yiTaTUTe CO JIBeTe KOMIUIEMEHTapHU aHAIMTHYKH TEXHUKH,
AAC u EHAA, oOpaGoreHu co wmynTuBapuaTHa cratuctuka. Ilpummenera e GIS
TEXHOJIOTH]jaTa 3a YTBPJyBame Ha 00JACTUTE KOM C€ HAjMHOTY M3JIOKCHH Ha 3araJyBameTo
0J1 TOMJIHUIIATA 32 OJIOBO U IIUHK.
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DISTRIBUTION OF SOME ELEMENTS DUE TO INDUSTRIAL
POLLUTION IN SURFACE SOILS IN THE VELES REGION

Trajée STAFILOV', Zlatko PANCEVSKI', Marina FRONTASYEVA?, Lyudmila STRELKOVA? and
Robert SAJN®

'nstitute of Chemistry, Faculty of Science, Sts. Cyril and Methodius University,
P.O. Box 162, 1001 Skopje, Republic of Macedonia
2 Frank Laboratory of Neutron Physics, Joint Institute for Nuclear Research,
141980 Dubna, Moscow Region, Russian Federation
? Geological Survey of Slovenia, Dimiceva ul. 14, 1000 Ljubljana, Slovenia

The results of the first systematic study of spatial distribution of different chemical elements in surface
soils in the Veles region, known for its lead and zinc industrial activity in the recent past, are reported.
A total of 201 soil samples were collected according to a dense net (0.25 km and 0.5 km) in urban and
less dense net (1 km) in rural areas of 33 km?. The most characteristic elements for the given industrial
activity (Cu, Cd, Zn, Hg, Pb) were determined by atomic absorption spectrometry (AAS), and a set of
other elements (Na, Mg, Al, K, Ca, Sc, T, V, Cr, Mn, Fe, Co, Cu, Ni, Zn, As, Se, Br, Rb, Sr, Mo, In,
Sb, Cs, Ba, La, Nd, Sm, Tb, Dy, Tm, Yb, Hf, Ta, W, Au, Th, and U) by epithermal neutron activation
analysis (ENAA). For AAS, prior to microwave digestion, each soil sample was dissolved two-fold: in
the aqua regia (HCl and HNO;) and in the mixture of HNOs, HCIL, and HF. It was shown that the
mixture of three strong acids provides better dissolution of the given type of soil samples due to better
dissolution of silicate material in the soil applying hydrofluoric acid.

The content of elements such as As, Au, Cd, Cu, Hg, In, Pb, Sb, Se, Zn in soil samples around the lead
and zinc smelter and in the adjacent part of the town of Veles has shown to be much higher than in
those collected in the surrounding areas due to the pollution from the plant. Thus, the content for Cd is
~ 40 times higher than the Dutch maximum permissible levels values, for Pb and Zn — 10, for Hg, Cu,
Se and Sb — 2, while the content of Cd (3 times), Pb and Zn (2 times) is even higher than the
corresponding intervention (critical) values according to the Dutch standards.

The results obtained by two complementary analytical techniques, AAS and ENAA, are discussed in
terms of multivariate statistics. GIS technology was applied to depict the areas most affected by
contamination from the lead and zinc smelter.

XEMHUCKO PEHUKJ/IMPAIBE HA ITIOJIMMEPHU
J.BJIAXKEBCKA-T'UJIEB u J1.CITACECKA

Texnonowxo-memanypwru gpaxyimem, Yuusepszumem Ce.Kupun u Memoouj,
1000 Ckonje, P.Maxeoonuja

Hajronemure cBeTCKM HMHIYCTPUM BO TMOCJEIHUBE TOJMHU c€ (POKYCHUpaHU Ha
PELMKJIMPAakbEeTO Ha IUIACTUYEH OTMaJ, 0COOEHO BO HAcOKa Ha IPOHAOrame COOABETHU
METOIU 3a PEUMKIUPAkE, PA3IMYHU OJf HMIHMHEPATUOH M MEXAaHMYKOTO PELUKINPABE.
[Homu(Buaun xnopun)ot (I1IBL]) mpercraByBa yHuBep3aJleH IOJIMMEP CO rojeMa IMpUMEHa
KaKo, II€BKH, ITOJTHH TOAJIOTH, N30JIAIIMOHH KaOJM, MOKPUBHU IIOYH, (OIHH 3a NaKyBawbe U
MEAMLMHCKU MPOIYKTH (KaTeTepu U IIUIIMIbA), OPAJU IUTO TPETUPAHETO Ha OTMAJHHOT
[1BII nmpercraByBa efieH oJ] HajrojJeMuTe ekonomku npodnemu. I1BI-To He e npenopaunuso
Jla ce cIiallyBa MopaJu roJIEeMUOT MPOIIEHT Ha XJIOP BO HErOBUOT cocTas (56,8%), noneka npu
TepMHUUKaTa Jerpajaluja mocTod MOKHOCT 3a CO3/laBalkbe Ha XJIOPOBOJIOPOJ M OCTaHATH
TOKCHYHU MPOJYKTH, BKIIy4yBajKU T'M THOKCHHHUTE.
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OBOj TPy I'M MIPETCTaByBa PEIATUBHO HOBUTE EKOJIOIMIKH TEXHOJIOTHUH 32 XEMHUCKO
peuukiaupame Ha [1BL] otnanot, TpaHcopMupajku ro BO HOBH MaTepHjaly WU MOJIUMEPH.

Bo oBOj Tpya pa3paboTeHu ce J1Beé METOIM 3a XEMHUCKO perukinupame Ha [IBLI:
xuapommza co HaOX Bo aumerwincyndokcus, Kako W alKaJlHAa XUIPOJW3a Ha HUCKA
TeMIlepaTypa Koja BOJU /10 M3/1BOjyBame Ha IUIacTU(PUKATOPOT. belle u3BeneH u npoueceH
JIM3ajH 3a JABETE MOCTANKH CIIOpEe] METOJOT Ha IUIAHUPAhe Ha eKCIIEPUMEHTH, CO BapUpambe
Ha TJIABHUTE TPOLECHU IMapaMeTpu: KOJIWYECTBO Ha PAacTBOP, BpeMEe U TeMIepaTypa Ha
Tpetupame. Kako pyHkiuja Ha o13uB Oea 3eMEHU KOHIIEHTpalldjaTa Ha XJOPHUTE JOHH 3a
IPBUOT METOJI ¥ PUHOCOT Ha JI00ueHnoT ¢raneH auxuapus (%) mno BTOpUOT METO/.

CHEMICAL RECYCLING OF POLYMERS

J. BLAZEVSKA-GILEV and D. SPASESKA

Faculty of Technology and Metallurgy, ’Ss.Cyril&Methodius” University,
1000 Skopje, R.of Macedonia

Recent global concerns have been focused on recycling waste plastic, especially on seeking appropriate
recycling methods rather than incineration or mechanical recycling. Poly (vinyl chloride) (PVC)
became a universal polymer with many applications, e.g. for pipes, profiles, floor covering, cable
insulation, roofing sheets, packaging foils and medical products (catheters and bottles). Due to this, the
treatment of waste PVC has been one of the most pressing environmental concerns. PVC is rather
resistant to incineration due to its high Cl content (56,8%) and in addition, thermal degradation of
poly(vinyl chloride) may cause the generation of hydrogen chloride and other poisonous products,
including some notorious dioxins.

This paper presents relatively new environmentally sustainable technologies for chemical recycling of
PVC waste, transforming it into new materials or polymers.

In this paper two methods for PVC chemical recycling have been worked out: hydrolysis with NaOH in
dimethylsulfoxide as well as alkali reaction and leaching process at low temperature leading to the
separation of the plasticizer. The process design for both procedures has been derived on the basis of
the experimental planning method by varying the main process parameters: content of the solution,
hold-up time and temperature. The reflection functions were the concentrations of the chlorine ions for
the first method and the yield of phthalic anhydride (%) for the second one.

MEMBPAHCKHU BUOPEAKTOP (MBP) 3A TPETMAH HA OTITA/THA
BOAU BO JAJHUTE KIIMMATCKH PETUOHHU HA P. MAKEJOHUJA
CO KOPUCTEIE HA APT'YC® TEXHOJIOTJA

[Joxo KYHI'VJIOBCKH, NBan KYHI'VJIOBCKU u Haranuja ATAHACOBA-
[MTAHYEBCKA

Jlabopamopuja 3a Muxpobuonoeuja, IIpupoono Mamemamuuxu @axyrimem, I azu 6aba 66, 1000
Ckonje, Makeoonuja

Cku nientapot Koxyd ke ce rpaau Ha HaaMopcka BucourHa o 1500 m 1o 2200 m,
a camara Hacesnba 3a cmectyBame Ha rocture o 1600m mo 1700 m HagMOpcKa BHCOYMHA.
Wnnara nacen6a e nmpoexktupana 3a 3000 xotencku jerna u 3000 rocti BO BUKEH] KYKH, CO
6000 pesunennujaiau rocty U 3000 qHeBHU TocTu. OTMagHaTa BoIa K€ Oue CpoBeIeHA 0
NpevyucTuenHa ctanuna 3a ornagaud Bogu (WWTP). PeuunueHT Ha npoYucTEeHUTE OTHAIHU
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KOMYHaJIHH BOJM ke Ouje akymyJjaluja u3rpajeHa 3a Taa HaMeHa. Bo 3mMckara ce3oHa ce
o4eKyBa 6pojoT Ha roctu aa 6ume 9330, co cpeaHO-AHEeBHA MOTpouTyBauka of 1400 M°/nen
ormazgna Boxa. TpeTMaH Ha OTIAJHM BOIHM Ke ce CIpoBedyBa co mpuMena Ha ARGUS®
TEXHOJIOTHja, HaArpajaeHa co MemopaHcku 6uopeaktop (MBP). Ilpouncturenna ctanuna ke
COJpKU 30Ha 3a MPEJUMHHAPEH TPETMaH, JIBE€ IVIaBHU IPOLIECHH 30HM: OMOJIOIIKA 30HA,
cocraBeHa o aBa 0azenu (aza I u II) Bo xou ce BpIIM €TUMHHHpAEmE HA a30THUTE U
jarJepoJHUTe COSIUHEHH]a, IporaraTop 1 30Ha 3a yiurpaduirpanuja (Mb Peaktop), Bo umj
cocraB BieryBa Mb Peakrop. Bo TanoxHa 30Ha Bieryea TamoXHHKOT. [IpemyioxeHara
TEXHOJIOTHja O] OTIAaJHUTE BOAU K€ T'M TUMHHHpPA HE CaMO jarjepoJHUTE, TYKYy U a30THUTE
u dochopHuTe CcoeAMHECHHM]a. BUIIOKOT Ha THHHA, MO H3BJICKYBAKETO OJ OHOJOIIKHOT
MpoIieC, K€ c€ KOPUCTH KaKO CYpOBHHA 33 KOMIIOCTHPAE U T0OMBake OPTaHCKO I'yOpHUBO.

MEMBRANE BIOREACTOR (MBR) FOR WASTEWATER TREATMENT
IN A COLD CLIMATE REGION USING ARGUS® TECHNOLOGY IN THE
R. OF MACEDONIA

Dzoko KUNGULOVSKI, Ivan KUNGULOVSKI and Natalija ATANASOVA-PANCEVSKA
Microbiology Lab, Faculty of Natural Sciences, Gazi baba bb, 1000 Skopje, Macedonia

The Ski Centre Kozuf will be built on a high altitude of 1500m — 2000m and the ski village itself will
be situated on an altitude of 1600m -1700m. The future ski centre is projected to have 3000 hotel beds
and 3000 guests in weekend houses, with 6000 residential guests and 3000 daily guests. From this
village the waste water goes to the wastewater treatment plant (WWTP). The recipient of the purified
waste waters will be an accumulation that will be built for that purpose only. In the winter season the
guest number is expected to be 9330, with daily average usage of 1400 m*/day of wastewater.

The treatment of the wastewater will be conducted with the use of ARGUS® technology, upgraded
with a membran bioreactor (MBR). The wastewater treatment plant consists of a preliminary treatment
zone, two main processing zones including a biological zone, consisting of two pools (phase I and II)
in which the elimination of nitrogen and carbon compounds is taking place, propagator and an ultra-
filtration zone where the MB Reactor is located. At the end, there is a sedimentation zone where the
sedimentation takes place.

The proposed WWT technology will not only eliminate the carbon, but also the nitrogen and
phosphorus compounds. The surplus of sludge, after extracting it from the biological process, will be
used as a basic material for composting and the production of organic waste.

NCTPAKYBAIBE HA EO€TUHU NHOBATUBHUA
PENCKOPUCTYBAYKHU EHEPI'ETCKHA U3BOPU (PEN) U COJTYIIUHU
3A TPETMAH HA OTIHAZAHHU BOAN

Npean KYHI'VJIOBCKH

Jlabopamopuja 3a Muxpobuonoeuja, IlIpupoono Mamemamuuxu @axyimem, I azu 6aba 66, 1000
Ckonje, Makedonuja

AHaepoOHaTa JWrecTHja € TIpolleC BO KOj KOMIUIEKCHAa MeEIIaBUHA Ha
MHUKPOOPTaHU3MH TH TpaHCHOPMHpAAT OPraHCKUTE MaTepHUH BO OHOTac, pacTBOPJIMBH
HYTPUEHTH U JIOJIaTHA KJIETOYHA Maca, BO OTCYCTBO Ha KHCJIOPOJ. bHOracotr Kako TakoB €
coctaBeH of MeTaH (60%) u jarnepoxn nuokcun (40%), BoeHa mapea u BOJOPOACH cidu BO
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tparoBu. Okony 90% on OuonmerpaguOMIHOTO OpraHcko FyOpuBO Moke nga Oupe
CTaOMIM3HPAHO CO MOMOII Ha aHaepOOEH TPeTMaH U KOHBEPTUPAHO BO METAH rac.

3a crpoBenyBame Ha J1a00paTOPUCKHUTE TECTOBH Oelle KopucTeHa oTnaaHa Boja co 0.5, 1 u
5% cyBu maTepuu. 3a CIpoBeyBamke Ha TECTOBUTE Oea KOPUCTeHH cepyMcku oomu o 0,5 u
1 dm’ , u xonBenumonanuun u UASB peaxtopu co paboreH Bomymen ox 3. M3nsoennor
ouorac e codnpaH BO TpaJyupaHu MWIHHIPHU, TPETXOJHO UCIIOTHETH CO 3aKUCENIEH 3aCUTCH
pactBop ox NaClL

Xemuckute ananusu ce BpueHu crnopeq APHA (American Public Health Association)
cTaHgapioT. bea cienenu mapamerpure: BKYIHHM CyBH, OPIaHCKM U MHMHEPAJIHH MaTepuH,
BkyneH a30T, XIIK, BIIKs, autparen, HuTpuTeH U amomadeH azor, pocdaru, K, Ca, Mg,
TEIIKH METAJIU U JIp

HctpaxyBameTo ce (hoKycupailie Ha MPOHAolamke Ha ONTUMAIIHU YCIIOBH 3a MPOU3BOJICBO HA
6uorac. /IBa xiy4yHu napamerpu 6ea ucTpakyBaHH U Toa ONTHMajeH XEMHUCKH COCTaB U
OnrumanHa Temneparypa.

INVESTIGATION OF LOW-COST INNOVATIVE REUSABLE ENERGY
SOURCES (RES) AND WASTEWATER TREATMENT SOLUTIONS

Ivan KUNGULOVSKI
Microbiology Lab, Faculty of Natural Sciences, Gazi baba bb, 1000 Skopje, Macedonia

Anaerobic digestion is a process by which a complex mixture of microorganisms transforms organic
materials under oxygen-free conditions into biogas, soluble nutrients, and additional cell matter,
leaving salts and refractory organic matter. Raw biogas typically consists of methane (60%) and carbon
dioxide (40%), water vapour and trace amounts of hydrogen sulphide. As much as 90% of the
biodegradable organic fraction of manure can be stabilized in anaerobic treatment by conversion to
methane gas.

For the laboratory tests, raw wastewater was used with 0.5 %, 1 %, and 5 % dry matters. To conduct
the tests, 0.5 and 1 cm® Zeykus serum chambers were used, as well as conventional and UASB reactors
with a working volume of 3 1. The extracted biogas was accumulated in graduated cylinders which
were previously filled with an acidic saturated solution of NaCl. The chemical analyses were conducted
in accordance with APHA (American Public Health Association) standards. The following parameters
were monitored: total dry, organic and mineral matters, total nitrogen, COD, BODj4;, nitrite, nitrate and

ammonium nitrogen, phosphates, K, Ca, Mg, heavy metals, etc.
The research was focused on an investigation of the optimal conditions for biogas production. The two
key parameters were optimal chemical composition and optimal temperature.

OTHAJIHU BOJH O] MUIEKAPCKATA UHAYCTPUJA
Anexcannpa TOJJOPOBCKA ' u Coma CPBUHOBCKA”

1 .
Maxkedouncko exonouxo opyumeso, Cxkonje
2 . .
Daxynmem 3a 3emjooencku Hayku u xpana, Cxonje

Nmajku ro Bo mpenBua (akToT Jeka MIEKapuTe craraar BO rpymaTra Ha CpeiaHU
3arajJlyBaud Ha CpeJuHaTa Mopa Ja ce IpeB3eMaT CHTE€ MEpKH KOM Ke T'M 3aJ0BOJIaT
COBPEMEHMTE KPUTEPUYMH BO TPETMAHOT Ha pejalyja MHBECTUIHMOHA Ipajda — MPUPOTHU

pecypcH.
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OtnagHuTe BOIM MOXKAT JIPACTMYHO Jla ce HaMaiar co Jo0ap MEHAMEHT IUIaH CO
KOj BoJIaTa Ke ce TpPeTHpa KaKo MCKIYYMTEIHO CKall ¥ orpaHndeH marepujai. llIrenemero Ha
BOJIaTa M HaMajlyBalbeTO Ha OTIAJHUTE BOIM Tpeba Ja CTaHe MEHAepCKU MPUOPUTET.
Menagepor Tpeba Aa r'u OpUEHTHpa BpaOOTEHUTE BO CIIpEeUyBam€ Ha 3araJyBameTo U
paboTeme Ha HaYMH KOj K€ M peaylupa OTIaIHWTE BOXM BO MieKapara OWJejKku BojaaTta
ynorpeOeHa 3a J0OMBamke Ha MIJIEKOTO CTaHyBa OTHAJHAa BOAA KOja MOKAaCHO Mopa Ja ce
TpeTupa.

I'onem mpobiiem ce jaByBa ako mMiieKapara € JIOIMpaHa BO CYILIHH Mpeein Kajie nIpu
eKCTPEMHHU CYIIHM NEepUoJUd Ke Ce COOYM CO PECTPUKIMK Ha BOJaTa, HaMalyBambe Ha
MIPOM3BOCTBOTO Ma M €BEHTYAJIHO 3aTBOpame OUAEJKH ce MOTPEOHU OIPOMHHU KOJMYMHHU Ha
BOJIa 32 HOPMAJIHO (YHKIIMOHHPAHHE.

Kopuctejku ja Bogara moeeKTHBHO M CBaKajKH T'O MOTEHIIMJAJIOT O] IITCICHETO,
ke ce TIOMOTHE BO 3a4yBYBam€ Ha KUBOTHATAa CPEUHA a 0]l EKOHOMCKH aclekT OeHedur ke
Joafa o1 HAaMaJeHUTE CMETKH 3a BOJia, HAMAJIEHH KOMYHAJIMU 3a OTHaHUTE BOAM U 3allTesa
BO €Hepruja.

WASTEWATER FROM DAIRY PLANTS

Aleksandra TODOROVSKA' and Sonja SRBINOVSKA?

'Macedonian Ecological Society, Skopje
2 Faculty for agriculture and food, Skopje

If we consider that the dairy industry is a moderate polluter of the environment, we should be prepared
to take some preventative measures that will fulfill the modern standards for the construction of dairy
plants and the treatment of natural resources.

Conserving water and reducing waste should be a management priority. With a good management plan,
wastewater may be drastically reduced because the water becomes viewed as a limited and costly
resource. Management must educate employees on pollution prevention and train them on how to do
their jobs in a way that will reduce the amount of waste being emitted from the dairy plants,
considering that water used in processing becomes wastewater that must later be treated.

A large problem is that dairy plants which are located in regions experiencing droughts face water
limitations, production cutbacks, and even temporary plant closings due to the large amounts of water
used to process dairy products. Using water more efficiently and realizing the potential for savings can
help to protect the environment and, from an economic perspective, cut plants’ water bills, reduce
sewer charges and save energy.

GREEN ALGAE EXTRACT CAN INFLUENCE GENOTOXICAL ACTIONS
OF CADMIUM IN HUMAN LYMPHOCITES

Svetla GATEVA, Stanislava KULEKOVA, Jana MITROVSKA and Stetka CHANKOVA
Central Laboratory of General Ecology — BAS, 2 Gagarin Street, Sofia 1113, Bulgaria
Cadmium is one of the main environmental pollutants which accumulates in a great quantity
in organisms and induces different injuries. To some extent, the harmful effects of the

environmental genotoxicants could be modified using various approaches. One of them is
applying fractions of plant origin.
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The aim of our research was to investigate the modifying activity of supernatant and
sediment fractions from unicellular green algae Chlamydomonas reinhardtii treated in
advance with various doses of CdCl, in lymphocyte cultures. The endpoint for clastogenicity
was estimated by the frequency of chromosome aberrations and the endpoint for cytotoxicity
used the mitotic index.

It was obtained that both types of fractions from Chlamydomonas treated with CdCl,
decreased the genotoxic effect of CdCl, The frequency of chromosome aberrations induced
in lymphocytes was lower than the variants treated only with CdCl,. The supernatant
fractions from Chlamydomonas modified the clastogenic activity of CdCl, to a higher extent
than the sediment fractions. Attendance of supernatant and sediment algae fractions in
lymphocytes enhanced the mitotic activity which is an indicator for a decrease in the
cadmium cytotoxicity.

The results showed that plant fractions obtained from Chlamydomonas after treatment with
CdCl, could detoxify ions of cadmium and decrease its harmful effects.

HEAVY METAL CONTENTS OF Phragmites australis (CAV.) TRIN. EX
STEND AND Typha angustifolia L. PLANTS IN BEYSEHIR LAKE

Murad Aydin SANDAI, Berna BOZBEK', Abdurrahman AKTUMSEK' and Sait GEZGIN?

! Selcuk Universtiy, Science and Art Faculty, Biology Deparment, Campiis, Konya, Turkey
? Selcuk University, Agricultural Faculty, Soil Department, Campiis, Konya, Turkey

The Pb, Zn, Cd, Cu, Fe, Mn, Ni and Cr concentrations of the sediments Phragmites australis
(Cav.) Trin. ex Stend and Typha angustifolia L., which come from 15 stations on Beysehir
Lake, were determined by ICP-AES equipment.

The heavy metal accumulation on sediment, root, stem and leaves was observed as
sediment>root>stem>leaf. The Zn accumulation on root is higher than sediment and those of
plant parts.

The accumulation of Pb, Cd, Ni and Cr in the sediment were not higher than a permissible
level, but the accumulation of Zn and Fe are higher than a permissible level.

Phragmites australis and Typha angustifolia can be used as a biological indicator while
determining environmental changes.

OIITUMUPAIBE HA YCJIIOBUTE 3A OABOJYBAIBEHA KA/IMUYM O/
AKBATUYHU CUCTEMMH CO ITIOMOII HA XPOM(III)
INEHTAMETUWJIEHANTUOKAPBAMAT KAKO HOB ®JIOTAIMOHEH
KOJIEKTOP

Harama BAKPECKA KOPMYILIOCKA', Katapuna YYHJIEBA® u Tpajue CTA®UJIOB?

1 . .
Dapmaxem, Cxonje, Maxedonuja

2 . . .

Hucmumym 3a xemuja, lpupoono-mamemamuuku gaxynmem, Cronje, Makedonuja

Hacnpotu ¢axToT mTO KaAMUYMOT € €KCTPEMHO TOKCHYEH €JIEMEHT, JIEHEeC TOj €

MHOTY BaykeH MeTajl. Toj € OTIOpEeH Ha KOpo3Hja U 3aToa HEroBarta IjlaBHa IPUMEHA € rajiBa-
HH3allKja ¥ 3alITUTa HAa KOPO3WBHU MeTalHM MoBpiunHU. HeroBa apyra BaxHa ymorpeba e
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KaKo MHUTMEHT 32 MPOU3BOJICTBOTO Ha OOWM M IJIACTUYHM MacH, Kako M KaKo KaToJeH
MaTepHjall 3a HUKEJI-KaIMUyMCKUTEe OaTtepun. buaejku oBoj MeTall ce cpeKkaBa Kako CyI(uI
WM KapOOHAT BO IIMHKOBUTE PYAH, TOj c€ A0OMBA KaKO JAParoleH CIOpeleH MPOU3BOJ BO
TONMUJIHULINTE 3a LMHK. TOKMy 3aroa, oBHE MpepadOTyBaukHu KallalUTeTH C€ 3Ha4ajHu
W3BOPH HA 3araJlyBame cO KaJMUyM BO atMocdepara, mpupoJHUTE BOAU U TIouBaTa. bunejku
BOJIUTE 32 MHUEHE 32 JIyTeTO U )KUBOTHHUTE, KAKO M BOAWTE 32 HABOJHYBAIE 32 PACTCHH]jaTa Ce
OCHOBHH M BUTAITHU ()aKTOPHU 32 HUBHUOT OINCTAHOK, Pa3BUBAHETO HA TOYHH M OpP3U METOIU
3a ompeneayBamke Ha KaMUYM U HETOB MOHUTOPHUHT BO NMPHUPOJHUTE BOAM € MHOTY BaXKHO.
ATomckara ancopmiuona cnekrpomerpuja (AAC) e HajuecTo ynoTpedyBaHa MeTOJa 3a Taa
uen. Merytoa, ako coap:KMHaTa Ha KaIMHUYMOT € €KCTPEMHO HHCKa, IPETXOJHO KOHIIEH-
Tpupame Ha mpodara € HeonxoaHo. Mery MHOTYTE METOIU 3a KOHIIEHTPHUPAmE U OJIBOjY-
Balbeé Ha TEIIKM METalIMd OJl BOJHU MATpUIM (DIOTAIMOHUTE TEXHMKH KOW Oa3mpaar Ha
ariCOpNIIMOHM MEYpuHiba Ce TOKaXkale Kako MHOTY KOpHCHU. bp3uHara co koja ce
n3BeyBaaT (JIOTALlMOHUTE MTOCTAIKU U BUCOKUOT CTEIIEH Ha M3BJIEKYBalke Ha aHAJIUTUTE Ce
HUBHU TJIaBHH MTPETHOCTH.

Bo TpyznoT ce maaeHu pe3ynTaTutTe O]l MCIIUTYBAKETO 3a MPHUMEHA Ha €J€H HOB KOJIEKTOP,
xpoMm(IIl) nenramermnenautrokapoamar, Cr(PMDTC);, 3a ¢dmoranmnona cemapamnuja Ha
KaJIMHUYM BO Tpard oJf BOJAHU MaTpUIU. YTBPACHU C€ CUTE HEONXOJHHU YCIOBH 3a e(eKTHa U
ycnemHa ¢roranyja Ha kaamMuym co Cr(PMDTC);. [locne ¢aoTtanmoHOTO OABOjyBame Ha
KaJIMHUYMOT, TOj ce onpenenyBa AAC Bo peasnu BogHu oOpacuu. [loObueHure pesynratu ce
KOMITapUPaHU CO OHME JOOMEHHM CO aTOMCKa €MHCHOHA CIEKTPOMETpHja CO HMHAyLHpaHa
CIperHara rjia3Ma, Kako He3aBHCHA MHCTPYMEHTaJIHa METO/1a.

OPTIMIZATION OF THE CONDITIONS FOR SEPARATION OF
CADMIUM FROM AQUATIC SYSTEMS USING CHROMIUM(II)
PENTAMETHYLENEDITHIOCARBAMATE AS A FLOTATION
COLLECTOR

Nataga Bakreska KORMUSOSKA', Katarina CUNDEVA? and Trajée STAFILOV?

! FARMAHEM, Skopje, Macedonia
? Institute of Chemistry, Faculty of Science, Sts. Cyril and Methodius University, Skopje, Macedonia

In spite of the fact that cadmium is an extremely toxic element, today it is a very important metal. It is
non-corrosive and is mainly used for electroplating or galvanisation. It is also utilized as a colour
pigment for paint and plastics, as well as a cathode material for nickel-cadmium batteries. Since this
metal occurs as sulphide or carbonate in zinc ores, it is obtained as a valuable by-product of zinc
smelter plants. Consequently, these kinds of industries are significant sources of cadmium pollution in
the atmosphere, natural waters and land.

Due to the essentialness of drinking water for humans and animals as well as irrigation waters for
plants, the development of accurate and rapid determination methods for monitoring of cadmium in
natural waters is very important. Atomic absorption spectrometry (AAS) is very useful for this purpose.
However, when cadmium levels in test systems are extremely low, a previous preconcentration step is
necessary. Among many methods for preconcentration and separation of heavy metals from water
matrices, flotation techniques that are based on adsorptive bubbles have proved to be very helpful.
Their short required time and excellent recoveries of analytes are advantageous.

The work presented here is an attempt to apply chromium(Ill) pentamethylenedithiocarbamate,
Cr(PMDTC);, as a new flotation collector for trace cadmium separation from water matrices. All
necessary conditions for effective and successful cadmium flotation by Cr(PMDTC); were established.
After flotation separation, the analyte was determined by AAS in the real water samples. The AAS
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results of analyses were compared with those obtained by inductively coupled plasma-atomic emission
spectrometry, as an independent instrumental method.

INPUMEHA HA KOBAJIT(II) TETPAMETHWJIEHAUTUOKAPBAMAT
KAKO KOJIEKTOP 3A KO®JIOTAIMOHO KOHUEHTPUPAILE HA
HUKEJI 1 HUHK U HUBHO OIIPEJAEJYBAIBE CO ATOMCKA
AIICOPIIIUOHA CIIEKTPOMETPHUJA

Banrenniia EHUMUTEBA, Tpajue CTA®WJIOB u Karapuna YYHIEBA
Hncmumym 3a xemuja, llpupoono-wamemamuuxu ¢axyasmem, n. ¢pax 162, 1000 Cxonje, Maxeoonuja

[IpennoxkeH e HOB METOJ 32 KBAHTHUTATUBHO OMNpEJeNyBambe Ha TPard O] HUKENI U
LUMHK OJ] BOJHM 0Opaciy CO HUBHO MPETXOJHO KOHIIEHTPUpAmE CO KOJOWAHA TallOKHA
¢noranuja. Kako kojekTop 3a KO(I0TallMOHO KOHIIEHTPUpame Ha €JIEMEHTUTE BO Tparu ce
kopuctu  kobant(Ill) Terpamermnennutuokapbamar, Co(TMDTC);. HWcnuranu u
OIIpEJIeNICH! ce MOBEKe MapaMeTpH KOWINITO BIIMjaaT HA CTENEHOT Ha M3BJIeKyBame: pH Ha
cpeauHara, MacaTta Ha KoOalTOT, KOJIMYECTBOTO Ha TUTHOKapOaMaToT, BUAOT HA TEH3UAOT U
ap. 3a ompezaenyBame Ha (IOTAIMOHO KOHIIEHTPUPAHHUTE aHAJIMTU CE KOPUCTH aTOMCKara
arnicoprnunona crnexkrpomerpuja (AAC). 3a Taa nen yTBpACHU C€ ONTHUMAIHHUTE YCIOBH 3a
ompesienyBame (Temmeparypa M BpeMe Ha CyUIeHe, JKapewmhe M aToMH3aldja) Ha
UCIUTYBAHUTE €JeMEeHTH co IutameHa u enekrporepmuuka AAC. IlpemnoxeHHoT MeToq €
MpUMEHET TpH aHadn3a Ha oOpaciy Ha BOJIU 3a MHUEHE M € MOTBPICH CO MeTojaaTa Ha
CTaHJApIHH J10JIaTOLH.

APPLICATION OF COBALT (III) TETRAMETHYLENEDITHIOCAR-
BAMATE AS A COLLECTOR FOR COFLOTATION CONCENTRATIONS
OF NICKEL AND ZINC AND THEIR DETERMINATION BY ATOMIC
ABSORPTION SPECTROMETRY

Vangelica ENIMITEVA, Trajée STAFILOV and Katarina CUNDEVA

Institute of Chemistry, Faculty of Science, Sts. Cyril and Methodius University, P.O. Box 162, MK-1000, Skopje,
Macedonia

The methods for trace quantitative determination of nickel and zinc in water samples following their
preconcentration by colloid precipitate flotation and their determination by atomic absorption
spectrometry have been proposed. As a collector for flotation preconcentration of these elements,
cobalt (III) tetramethilenedithiocarbamate, Co (TMDTC);, was used All important parameters
necessary for the successful flotation: pH of the medium, optimal collector mass, amount of used
ditiocarbamate, type of the tensides etc.

Atomic absorption spectrometry (AAS) was used to determine analytes preconcentrated by coflotation.
For that purpose, optimal parameter analyte investigation by flame and electrothermal atomic
absorption spectrometry (temperature and time of drying, pyrolysis and atomizing) were determined.
The applicability of the proposed procedure has been verified by the analyses of drinking water
samples with the method of standards addition.
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CHEMICAL TREATMENT OF WASTE OIL-IN-WATER EMULSION
FROM NON FERROUS METAL PROCESSING PLANT USING IRON (IIT)-
CHLORIDE AND HYDRATE LIME

Z.B. TODOROVIC, S. B. ILIC, M. L. LAZIC and V. B. VELIKOVIC
University of Nis, Faculty of Technology, Leskovac, Serbia

The purpose of this work was to develop a technology for treating the waste oil-in-water
emulsion (WOWE) from a non ferrous metal processing plant at laboratory level. An
emulsion of a mineral oil (FESOL 09, FAM, Krusevac, Serbia) in distilled water was used as
a model of the WOWE. The emulsion was treated by an iron (III)-chloride solution and
hydrate lime at pH between 7 and 12. The efficiency of the chemical treatment was estimated
by measuring the chemical oxygen demand (COD) using the potassium-permangante
method. The optimum chemical treatment required adding iron (III)-chloride and hydrate
lime in the concentrations of 3.7 mM/dm® and 5.4 mmol/dm3, respectively in strong basic
medium (about pH 12). The removal of heavy metal from WOWE was also demonstrated.
More than 90 % of Cu and Zn were removed from the model emulsion containing these
metals in concentrations higher than twenty times the allowed maximum.

INPEJHOCTHU HA BUOAM3EJIOT 3A 3ALITUTA HA ’)KUBOTHATA
CPEIUHA, CO NIOCEBEH OCBPT HA BUOJAM3EJIOT O COJA

Jbymao MUXAJJIOB' u Jlanuena PUCTOBA '
" Buemumym 3a jyocnu semjodencrku kynmypu, “Ioye Jenues” 6.6., 2400 Cmpymuya

buoauzenor e mpBOTO W €AMHCTBEHO ANTEPHATUBHO TOPHUBO, IITO KOMIUIETHO TO
MMOMHUHAJIO TECTHUPABETO 33 €eMHCHOHUTE MPOAYKTH M MOTECHLUJATHUOT €PEeKT Ha 3/IpaBjeTo
Ha yoBekoT. OBaa crynuja Ha EPA (Environmental Protection Agency) Hauuta neka B20 ru
penynupa BKynHUTE XuapokapOonatu 3a 20%, CO 3a 12%, uspctu yectunu 3a 12%, PAH
3a 13%. IloreHuujanor 3a QopmHpame CMOT O] €MHCHjaTa Ha XUAPOKapOOHATUTE OJ
YUCTHOT Omonmmsen ce HamamyBa 3a 50%. Uwmctror Oumommsen He coapxku cyiadyp.
buommzenor e OmopasrpauiiB M HETOKCHYeH. Kako OOHOBYBa4yKO TOPUBO JOOHEHO O]l
OpraHcka MaTepujand, OHOJU3EJOT ¥ MEIIaBUHUTE Ha OHOIM3ENOT ja peaynupaaT
kommunHata Ha CO, Bo Ouocdepara.

Crynujata Ha YHHBEpP3UTETOT BO MuHecoTa Mmokakaia Jeka OMOAM3eNoT Of coja
Bpaka 93% moBeke eHeprvja OIKOJIKY INTO € MOTpPeOHO 3a Hej3uHa MPOMYKIIMja, TOaeKa
€TaHOJIOT A00MeH o muyeHka camo 25%. CrnopelneHH ce M pa3MKUTe BO €MHUcCHjaTa Ha
racoBUTE, OJHOCHO Of OMOAM3ENOT O] coja OBaa eMucHuja Owmna penyunupana 3a 41%, a on
€TaHOJIOT OJ1 MmueHKa 3a 12% 0aKONKY OEH3MHOT.

Cojara kako TIJaBHa KyJATypa 3a MpPOM3BOACTBO Ha OMOAM3EN, HpPEeICTaByBa
MEepPCIeKTUBHA KYyJITypa HE C€aMO TIOpaad CBOUTE BUCOKM HYTPUTUBHH BPEIHOCTH,
MOBEKEHaMEHCKaTa ymorpeba, TyKy U TMOpaad CUMOHMOTCKUTE OJIHOCH CO a30To-
buKcaTOpcKuTe OaKTEpUH, CO IITO MOKHOCTUTE 32 OPTraHCKO MPOM3BOJICTBO CE€ 3rOJIEMEHH.
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BENEFITS OF BIODIESEL USE FOR THE ENVIRONMENT, WITH A
SPECIAL ACCENT OF BIODIESEL FROM SOYBEANS

Ljup&o MIHAJLOV ' and Daniela RISTOVA'
Institute of Southern Crops, Goce Delcev b.b., 2400 Strumica

Biodiesel is the only alternative fuel to have had a complete evaluation of emission products and
potential health effects. This study by the EPA (Environmental Protection Agency) found that B20
reduces total hydrocarbons by up to 20%, CO up to 12%, total particulate matter up to 13% and PAH
up to 13%. The smog forming potential of the special hydrocarbon emission is 50% less. Pure biodiesel
does not contain sulphur. Biodiesel is biodegradable and non-toxic. As a renewable fuel derived from
organic materials, biodiesel and blends of biodiesel reduce the net amount of carbon dioxide in the
biosphere.

A study at the University of Minnesota showed that soybean biodiesel returns 93% more energy than is
used to produce it, while corn grain ethanol currently provides only 25% more energy than is used to
produce it. Differences between gas emissions were also compared; soybean biodiesel produces 41%
less greenhouse gas emissions than diesel fuel while corn grain ethanol produces 12% less greenhouse
gas emissions than gasoline.

Soybean is a perspective crop not only because of its high nutritive value, multi assignment use, but
also for its symbiotic relations with nitrogen-fixing bacteria, and greater probability for organic
production.

KIIMMATCKO 3ATOIIVTYBAIBE IIPEKY E®EKTOT HA CTAKJIEHA
I'PAJIMHA

Ounnmena KAPAOUIBKOBCKA, biaruna LIEKOBA u Pajua BOIECKA

CYI'C "Mapuja Kupu- Crnoooscka" 11l Maxedoucka bpueada 63 “ 1000 Ckonje, Makeoonuja

CekojaHeBHUTE BapujallMM Ha aTMocgepara KOU I'M MOBp3yBaMe€ CO BPEMEHCKHTE
MPUJINKH, C€ JENOBH Ha TJIO00ATHUOT cHUCTeM - Me'yceOHO TOBp3aHH €JIeMEHTH BO KOU
cna"aar arMmocdepaTta, okeaHUTe, Kpuocepara (riedyepure, MOJAPHUTE KAmKd, CHErOT),
Mo4YBaTa, BOJACHUTE TEKOBH U CUTE )XUBHU opranu3mu (Ouocdepara). EneprujaTa mro BiieryBa
BO KJIMMAaTCKHOT CHUCTEM Ha KpajoT IO HallylTa, Bpakajku ce Bo Bcenenara kako
MH}pAIpPBEHO 3payeme mTo ja HamymTa. OBaa eHepruja ce ancopOupa of MOBpIIMHATA HA
3eMjaTa U ce TpeTBOpa BO TOIUIMHCKA eHepruja. ToruMHCKaTa eHepruja ce 3payd BO
aTMocgepara Ha 3emjaTa Kako 3payerme co rmoroyiieMa OpaHoBa JI0JKHHA.

EdektoT Ha cTakieHa rpaauHa ke Oume o0jacHET MPEKY J1ejCTBOTO HA MOJIEKYJIUTE
Ha racosute og CO,, CH,, H,O, ppeonure u BojeHara mapea KOu MPUPOIHO MOCTOjaT BO
Tponocepara.
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CLIMATIC WARMING TROUGH THE EFFECT OF GLASS GARDEN IN
SUGS “MARIJA KIRI SKLODOVSKA” SKOPJE

Filimena KARAFILJKOVSKA, Blagica CEKOVA and Rajna BOGESKA
SUGS “Marija Kiri Sklodovska” street III Makedonska Brigada 63a, 1000 Skopje, Macedonia

The every day variations of the atmosphere, which we connect with the climatic condition, are the main
parts of the global system, including mutually integrated elements like atmosphere, oceans, crio- sphere
(glaciers, polar heads, snow), ground, water and all leaving beings (bio — sphere). The energy that
enters into the climate system leaves it and returns to space as infrared rays. In order to have stable
temperatures on the surface of the Earth, the ratio between radiation which comes into the planet and
leaves the planet must be balanced. This energy is absorbed from the surface of the Earth and it turns
into warming energy. The warming energy reflects in the atmosphere of the Earth as a reflection with
bigger wave lengths.

The effect of the glass garden shell be explained trough the actions of the molecules of the gases from
CO,, CHy, N,O, freons and water steam which naturally exist in the troposphere.

BIOLOGICAL INDICATION OF AIR QUALITY IN SVRLJIG
(SOUTHEASTERN SERBIA) USING EPIPHYTIC LICHENS

Slavisa STAMENKOVIC and Andrijana MARKOVIC
Department of Biology and Ecology, Faculty of Sciences and Mathematics, University of Nis, Nis, Serbia

Until now, air quality in Svrljig has not been investigated. Svrljig is small city with about
10.000 inhabitants who are situated among several hills. By investigating epiphytic lichen
flora in Svrljig, 27 lichen species within 13 genera have been discovered. The most frequent
among the species are: Xanthoria parietina (L.)Th.Fr., Physcia adscendens (Fr.)Oliv.
Phaeophyscia orbicularis (Neck.)Moberg, and Parmelia sucata Taylor.

Based upon the spatial distribution of the lichens, air quality indication zones have been
determinated. Almost the whole urban part of Svrljig belongs to the "struggle” zone with the
small parts only categorized in the "lichen desert” zone and "normal” zone. These results
point out that the air quality in Svrljig can be considered relatively good, but that further
biological monitoring is necessary.

SOURCES OF AIR POLUTION IN THE REPUBLIC OF MACEDONIA
Blagica CEKOVA, Dragi KOCEV, Rajna BOGESKA and Filimena KARAFILIKOVSKA
SUGS “Marija Kiri Sklodovska” street III Makedonska Brigada 63°, 1000 Skopje, Macedonia
The main sources of air contamination are industrial objects that create pollution with gas
containing SO2, nitrogen and heavy metals. Most of the factories were built without taking
air pollution into consideration. As a result, the factories are in need of the technology that

can deal with and solve problems.
Some of the biggest sources of air pollution in Republic of Macedonia are the melting
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factory for lead and zinc in Veles, the factory for retouching iron in Skopje, Jugohrom in
Jegunovce and Fenimak in Kavadarci. We can also mention two chemical factories in Skopje
that produce pollution with specific chemicals, OHIS and OKTA refineries. Other air
polluters are the thermo-centrals in Bitola and Oslomej with SO2 emissions around 2000
kg/m?®. Additionally, we can mention Skopje central city heating that uses a fuel containing a
large quantity of sulfur. The 11 year old fleet car park has vehicles which use fuel containing
lead as well as fuel with very bad quality (exp. 1% sulfur).

In our paper, we will present our research regarding air pollution in a few cities in the
Republic of Macedonia. We’ll focus on the harmful concentrations of SO2, CO, nitrogen
oxides, carbon hydrogenous as well as the quality of Skopje’s air.

TROPOSPHERIC OZONE POLLUTION IN THE CITY OF SOFIA AND ITS
VICINITY - DATA FROM ACTIVE AND PASSIVE MONITORING

Petya PARVANOVA', Svetla BRATANOVA', Radka FIKOVA'
and Mariyana LYUBENOVA®

'Central Laboratory of General Ecology — Bulgarian Academy of Science
2 Gagarin Street, 1113 Sofia, Bulgaria
2University of Sofia, Faculty of Biology, Department of Ecology
8, Dragan Tzankov Blvd, 1164 Sofia, Bulgaria

Environmental preconditioning has an important effect on the response of plants to ozone
and other oxidants present in photochemical smog. Ozone pollution leaves no elemental
residue that can be detected by analytical techniques. Therefore, visible injuries on the
foliage of herbaceous, shrubs, broad-leaf and needle bearing species were used as basically
the only easily detectable evidence of ozone-induced effects in the field.

The evidence we currently have strongly suggests that ozone occurs at concentrations which
cause visible foliar injury to sensitive plants. The presence of tropospheric ozone pollution
was monitored by estimating necrotic fleck on the leaves of ozone-sensitive native plants in
Sofia. The degree of degradation for each leaf was determined by a scale for assessment of
ozone visible injury. The data suggested the presence of tropospheric ozone pollution in
different areas of the city of Sofia and its vicinity.

OU3NYIKU U XEMUCKHU KAPAKTEPUCTUKH HA
KOMITIOCTUPAYUKHNOT MATEPUJAJI U HUBHO BJINJAHUE BP3
BPOJOT HA PA3JIMYHU I'PYIIM HA MUKPOOPI'"AHU3MU

Cuesxana ITOITOBHK, Haranmuja ATAHACOBA-ITAHYEBCKA u IJoxo KYHI'YJIOBCKU

Muxkpobuonowxa nabopamopuja, [lpupoono-wamemamuuxu gaxysmem, I azu 6aba 66, 1000 Cronje,
Maxedonuja

Tpynute jaGonka, akTHUBHAaTa THHA, NMWIEBMHAaTa M KOKOIIKMHOTO [yOpe Oea
KOMITOCTHPAHHU BO OTBOpeH “windrow” cucteM. bea crnenenu pa3nuyau GU3NYKHA U XEMUCKH
nmapamMeTpu co IIeJ Jja C€ OICHM HUBHOTO BIIMjaHHE BP3 MPUCYTHUTE MHKPOOPTaHU3MHU.
TemnepaTypata Oelle MepeHa CEKOJJHEBHO, J0JeKa BO IpumepouuTe Oea oJpeayBaHU
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BnaxkHocta, pH, ucmapnmuBure wmatepuu, coogHocoT C/N W XyMyCHHTE CYIICTaHIIHH.
[Ipomenata Ha pH e TunmyHa 3a MPOLECOT HA KOMIIOCTHpame, AOCTHUTHYBajKH ci1abo
aJIkaJTHa BPETHOCT Ha KpajoT o mporecot. CoapKUHaTa Ha OPraHCKUTE MaTepPHU PAITUJIO Ce
HaMajM 3a BpeMe Ha TepModwmiHata ¢asa, J0/JeKa MUHEPAITHUTE MAaTEpUH Ce 3rojieMyBaa
KOHCTaHTHO W JIOCTHTHaa JIBOjHA BPETHOCT BO KpajHHOT mpoaykr. CoomHocor C/N moc-
TENeHo ce HamamyBaiie oa nodetute 31.3 1o 27.13 Ha KpajoT o1 mpoiecoT. 3roJeMeHOTO
HuBO Ha NOj; 32 BpeMe Ha mocienHata (pa3a Moxke Ja ce cMeTa KaKo MHIUKATOp 3a 3pesiocTa
Ha KOMNOCTOT. Temmneparypara umariie HajrojieM edekT Bp3 OpojoT Ha MUKPOOPTAHU3MHUTE.
Kora Ttemmeparypata mocturaa 44.5°C, OpojoT Ha CHTe HCIHTYBaHM TPYNH Ha
MHUKOOPTaHU3MH C€ Hamaiu apamaTudHo. KommoctupameTo BiHjae Bp3 Je3uH(EKIMjaTa,
OMJICJKM CO TMPOIIECOT C€ peaylupa OpojoT HAa MHKPOOPraHU3MHTE (O0COOCHO (eKaTHHUTE
KOJU(POPMH).

PHYSICAL AND CHEMICAL CHARACTERISTICS OF COMPOSTING
MATERIAL AND THEIR INFLUENCE ON THE NUMBER OF DIFFERENT
GROUPS OF MICROORGANISMS PRESENT DURING COMPOSTING

Snezana POPOVIC, Natalija ATANASOVA-PANCEVSKA and Dzoko KUNGULOVSKI
Microbiology Lab, Faculty of Natural Sciences, Gazi baba bb, 1000 Skopje, Macedonia

Composting was performed in a windrow system, which was constructed using the following materials:
rotting apples, municipal sludge, sawdust and chicken manure.

Various physical and chemical parameters were monitored to evaluate their influence on the microbial
communities present in composting material. Temperature was measured daily, while samples were
analysed for moisture content, pH, volatile solids, C/N ratio and humus substances. The pH of the
compost followed a typical trend during composting, turning slightly alkaline at the end of the process.
Organic matter declined rapidly during the thermophilic phase, although the mineral matter was
constantly increasing as the process progressive and reached a double value in the finished product.
The C/N ratio gradually decreased from 31.3 at the start to 27.13 in the end product. The increasing
level of NO;™ during the last stage can be used as an indicator of compost maturity. Temperature was
found to have the most dramatic effect on microbial number. When temperature reached 44.5°C, the
number of all examined microbial groups fell dramatically. As composting drastically reduced most
microorganisms (particularly faecal coliforms), the composting process is efficient for disinfections.

COJAPKMHA HA TEIIKHU METAJIM (FE, CR 1 NI) BO PUT'TOCOJIUTE
PACITPOCTPAHETH BO OKOJIMHATA HA METAJIYPITUCKHUOT
KOMBUHAT ®EHU

Mapjan AHJIPEEBCKU', Jymujana IBETKOBUK', Xpucruna ITOIIOCKA ', Mymiko
MVYKAETOB', Tume IETKOBCKH' 1 Kone BACUJIEBCKI?

"JHY 3emjooencku unemumym Ckonje, 1000, Cxonje, P Maxedonuja,
[Ilymapcku paxynmem-Cronje, 1000, Cronje, Peny6nuxa Maxedonuja

Bo 0B0j Tpyn ke OuaaT npukakaHu pe3yJITaTUTE O]l UCTPAXKyBambaTa HAa pUTOCOJIUTE

NOOMEHH CO pPHUroNlyBamkbe Ha allyBHjalTHUTE IOYBH pPACIpPOCTPAHETH BO HEMOCpPEAHATA
OoKoJMHA Ha wMeranypruckuor komOuHat ®EHW. Ha opmanedeHoct on okomy eneH
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KAJIOMETap O] OLJaKOT Ha METATyprUCKUOT KOMOUHAT Oea MCKOIaHM JiBa MOYBEHH Mpoduia
O]l pUrocoiau u 6ea 3eMEHHU MOYBEHM NMPOOM 3a Ja0OpaTOpUCKH aHaIM3M. Pesynrature on
aHaJM3UTe TOKa)kaa MOBUCOKM KoHUeHTpauuu ox MJIK 3a Bkynmuute ¢opmu Ha Lp u Hu.
3apaau mpUCYCTBOTO Ha KapOOHATH MO Ienara JradounHa Ha TPO(UIOT COApKUHATA HA
JIECHO/IOCTAITHO KEJIE30 € HUCKA U HEMA OMAaCHOCT 32 KOHTaMHUHAllMja Ha 104Bara.

CONTENT OF HEAVY METALS (FE, CR AND NI) OF RIGOSOLS
DISTRIBUTED IN THE AREA OF METALWORKS FENI

Marjan ANDREEVSKI', Julijana CVETKOVIC', Hristina POPOSKA', Dusko MUKAETOV', Dime
PETKOVSKI' and Kole VASILEVSKI?

"Institute of Agriculture-Skopje, 1000, Skopje, Republic of Macedonia
’Faculty of Forestry- Skopje, 1000, Skopje, Republic of Macedonia

In this paper, the result of an investigation of rigosols formed with trenching of alluvial soils,
distributed in the surrounding area of metalworks FENI will be presented. Soil samples were collected
from two soil profiles of rigosols, located at 1 km distances from smokestack of metalworks FENI.
After a laboratory analysis of the samples, the derived results show higher concentrations than the
maximum allowed concentration of total forms of Cr and Ni. Due to the presence of carbonates through
complete depths of the profile, content of easy available iron is low, meaning that there is no danger of
contamination of the soil.

OUTOI'EHETCKHU CTATYC HA Cichorium intybus L. BO YUCTA U
3ATAJIEHA " KUBOTHA CPEJANHA

Mapunena BACUIEBCKA, I'opgana IMMECKA, Kusko CEKOBCKH nu Munto MYJIEB

Hucmumym 3a 6uonoeuja , IM®, Ckonje

Cichorium intybus L. e pacTeHHe Koe ¢ IIMPOKO PACIPOCTPAHETO KaKo BO I ypumte
(penaTuBHO YMCTA )KUBOTHA CPEJIMHA) Taka U BO Oiuckara okosuHa (100 M) Ha TOMMIHUIIATA
MXK “3neroBo” Benec Bo P. Makenonuja.

Mako e yTBpIIeHO JeKa KOHIICHTpAIMUTE Ha TEIIKUTEe MeTanu ce 3a 30 maru
MOTOJIEMH BO JIICTOBUTE HA PACTUTEIIHUTE MPUMEPOIH of Bellec OTKONKY Kaj pacTeHHjaTa
on fypHmTe, He ¢ 3a0elekaHo JICMPECHBHO JICjCTBO HA TEHIKUTE METAld BP3 pPacToT U
roJeMHHATa Ha OBUE PACTHTEIHUA WHAWBHYH, HAIPOTUB pacTeHUjaTa Bo Benec ce moroneMu
U TIOpa3BUEHU OJI THE BO fypnune. 3a 1a ce YTBpAM IUTOTEHETCKUOT OJIrOBOP Ha OBOj
pacCTUTENICH BUJ HA M3MEHETUTE XKHUBOTHH YCJIOBH HCIHUTAH € MUTOTCKHOT U MEJOTCKHOT
nendeH MUKITYC, Kako W MopdoJiorujata Ha IMOJCHOBHTE 3pHA Kaj pacTeHWjaTa Of JBaTa
JIOKAJTUTETH.

MHTOTCKHOT M MEjOTCKHOT JeN0eH UKITYC Kaj pacTeHujara o I ypumre ce ojBuBa
perynapao. Kaj pacrenujara og Benec e nerektupan oapencH Opoj Ha nedeKTH BO TEKOT Ha
MHUTOTCKaTa Jeida W MejoTckara nenda, Mako HUBHATa I0ojaBa HE € CHUTHHU(HKaHTHA.
HajuntepecHa e mojaBaTa Ha KJIETKH CO TPUIUIOMACH Opoj Ha XPOMO3OMH, a HHUBHOTO
MIPUCYCTBO BJIMjae U HA TOJIEMUHATA Ha TIOJICHOBUTE 3pHA.

Make0HCKO €KOJIOIIKO APYILITBO 141




IIT Congress of Ecologists of the Republic of Macedonia - Abstract book

CYTOGENETIC STATUS OF Cychorium intybus L FROM CLEAN AND
POLLUTED LIVING ENVIRONMENTS

Marinela VASILEVSKA, Gordana DIMESKA, Zivko SEKOVSKI and Milto MULEV
Institute of biology, Faculty of natural sciences, Skopje, Macedonia

Cychorium intybus L is a widely spread plant species in Guriste (relatively clean living environment) as
well as in the area of melting factory “Zletovo” Veles R. Macedonia.

Although the concentrations of heavy metals were approximately 30 times higher in leaves of the
investigated plants from Veles then the control group, the depressive effect of heavy metals cannot be
noticed in the growth or hugeness of those plant individuals, vice versa the plants from Veles are much
higher and more developed from those from Guriste.

To investigate the cytogenetic response of Cichorium intybus to changed environmental conditions, the
mitotic and meiotic cell cycle, as well as pollen morphology and fertility has been investigated from
collected plant material from both localities.

Mitotic and meiotic cycle in controls are regular. In plant samples from Veles some iregularities during
the mitotic and meiotic cycle were noticed, but their numbers were not significant. Most interesting are
the triploid cells, which probably effect the dimensions of the pollen.

CHARACTERIZATION OF SOME ADAPTIVE POPULAT1ON
MECHANISMS UNDER THE EFFECT OF GAMA-RAYS ON MODEL
GROUPS OF WHITE MICE

A. DOITCHINOV
Shumen University Ep. Konstantin Preslavsky, 115, Universitetska Str., Shumen, 9700, Bulgaria

Populations, with important features like auto-regulation and structure, play an important role
in the processes which regulate the steady functioning of ecosystems and the biosphere.
Moreover, populations are dynamic systems representing a distinct form of existence of a
genus and are an elementary unit of the evolutionary process. They possess complexes of
mechanisms which support an adaptive homeostasis in the conditions of constantly changing
ecological factors in the environment.

Populations are particularly significant in the conditions of intensified anthropogenic pressure
upon the ecosystem. An estimation of the ecological after-effects caused by these
environmental influences includes an analysis of the adaptive mechanisms preceding the
various genetic processes in natural populations. This analysis is very important when radiation
pollution occurs.

In this paper, the effects of various doses several times higher than the natural radioactive
background on model groups of white mice with constituted ethological structures were
investigated. The doses actually correspond to an increased radioactive background (5 to 17
times) measured at different locations of 150 decares area in the Burgass region.

The isoforms of key regulatory enzymes whose level and pattern define the rate of the processes
in a metabolic pathway are sensitive indicators for irradiation with low y-rays doses, regardless
of the high effectiveness of the repair and compensatory adaptive mechanisms. In our study,
the lactate dehydrogenase (LDH) gene-enzyme system, which is at the base of the overall
energetic processes of the organism, was investigated.
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In order to determine the individual reactions of the dominant and subordinate individuals in
the ethological structure of model populations, the dynamics of the isoenzyme pattern of the
LDH -locus was studied.

JOINT ACTION OF Y-RAYS AND PESTICIDES ON SOME BIO-
ENERGETIC AND GENETIC FUNCTIONS OF MODEL GROUPS OF
WHITE MICE

A. DOITCHINOYV and D. KAMENOV
Shumen University Ep. Konstantin Preslavsky, 115, Universitetska Str., Shumen, 9700, Bulgaria

The steady existence of a population and its relative independence as a unified biological
system depends on its ability to sustain an adaptive population homeostasis which is
secured by adaptive biochemical and physiological reactions of the separate
individuals, integrated on a population level.

Each organism possesses a limited quantity of available energy used for growth, development,
reproduction and adaptation. For that reason, the ability of a population to regulate and
support dynamic homeostasis is relatively limited and depends on the effects of the
complicated complex of interacting environmental factors.

The goal of this paper is to study the joint effects of y-rays and chlorine organic
pesticides on some bio-energetic and genetic functions of model populations of white
mice. As a genetic marker, we used the gene-enzyme of lactatedehydrogenase (LDH) and
we judged the energetic balance by the ATPhase and respiratory activity of isolation of
liver mitochondria of the individuals.

DETERMINATION OF WATER QUALITY AND HEAVY METAL
CONCENTRATIONS OF SUGLA LAKE IN SEYDISEHIR, KONYA

Cengiz AKKOZ and Betiil YILMAZ

Water quality parameters, such as some heavy metals (Fe, Cr, Cu, Ni, Zn) ion concentrates
with pH, dissolved oxygen, turbidity, conductivity, alkalinity, acidity, chlorine, KOI, BOI,
organic substance, sulfate, nitrate and ammonia, were investigated in Sugla lake in
Seydisehir, Konya. The measurements were carried out for samples taken from five different
stations over six months.

According to the results, the highest metal ion concentration ratios were determined from 1.
station with 0,29 mg/l Cr in July 2006, 2. station with 0, 31 mg/l Cu in May 2006 and 3.
station with 0,53 mg/l Ni in March 2006. The average quantities for the other parameters are
pH 7.898, turbidity 32.456 and nitrate 0.118. When comparing the results with the index of
water quality, it was determined that the water quality was the same as the irrigation quality.
Additionally, preventive measures have been suggested to try and prevent pollution to Sugla
Lake.
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EFFECTS OF POLLUTANTS GENERATED BY MOTOR VEHICLES ON
MORPHO-PHYSIOLOGICAL CHARACTERISTICS OF Syringa vulgaris L.
FROM BELGRADE URBAN AREA

G. GAIIC', M. MITROVIC', P. PAVLOVIC', L. DJURDIEVIC', O. KOSTIC'
and B. STEVANOVIC?

! Department of Ecology, Institute for Biological Research "Sinisa Stankovi¢", University of Belgrade,
Bulevar Despota Stefana 142, 11060, Belgrade, Serbia
? Institute of Botany and Botanical Garden "Jevremovac", Faculty of Biology, University of Belgrade,
Takovska 43, 11000 Belgrade, Serbia

We have examined changes in photosynthetic efficiency and chlorophyll concentration, as
well as the leaf morphological damages of relict and Balkan autochthonous shrub Syringa
vulgaris (lilac) grown in Belgrade down-town park. The aim of the study was to establish the
effects of pollutants generated by traffic on the morpho-physilogical features of lilac leaves.
The investigations were conducted during vegetation season, comparatively in two localities,
i.e. in the mentioned park which is a heavily polluted site and in the arboretum of Faculty of
Forestry near the forest complex Kosutnjak as a referent non-polluted site.

Moderately low photosynthetic efficiency (0.707) and low chlorophyll contents (Chl a of 5.3
mg/g dw, Chl a/b of 2.6 mg/g dw), as well as some leaf chloroses of the lilac from the park
were already observed in June, while the values of physiological parameters in October were
even more unfavourable with leaf injuries being more evident. However, more positive
values were established in June for photosynthetic efficiency (Fv/Fm of 0.801) and for
chlorophyll contents (Chl a of 7.6 mg/g dw; Chl a/b of 3.9 mg/g dw) in plants from referent
non-polluted site; the values for these parameters were quite similar in plants from both sites
in October. We presume that in any case, the moderate injures of leaf structure during
vegetation period, as well as slight changes of the physiological efficiency, indicate that the
lilac is capable of enduring the chronic exposure of raised concentrations of the pollutants.

BUOCHUHTE3A HA ETAHOJI CO HOBU BUOKATAJIUTHYKHN
CUCTEMH

P. JOBAHOBUK-MAJIMHOBCKA', E. BEJIMUKOBA', C. KY3MAHOBA',
E. BUHKEJIXAVCEH', M. [IBETKOBCKA? u X. LIBETAHOB?

'000en 3a 6uo-mexnonozuja u npepabomxa na xpana,
2000en 3a nonumepu, Texnonowxo-wemanypuiku gaxynmem, Yuusepsumem Ce. Kupun u Memoouj,
Pyuep bowxosuxk 16, 1000 Cronje, Maxedonuja,
S Unemumym 3a nonumepu, Byeapcka Akademuja na Hayku, Bn.103-A, yn. Axao. I Bonyes, 1113
Coguja, byzapuja

[Totpebata o1 06HOBIMBY rOpHBa JI0BEE A0 3rOJEMEH HHTEPEC 3a €TaHOJIOT, KOj ce
CMETa 3a HajuHuCTO aJTepHATHUBHO TEYHO FOPHUBO BO OJIHOC HAa OCTaHAaTUTE ropuBa. ETaHonor
JecHO ce OOHOBYBa a BOEIHO IPETCTAaByBa rOPUMBO KOE€ ja IITUTU >KUBOTHATA CpPelUHA U €
MHOTY TIOYuCTO 07 OeH3uHOT. Toj r'u HamallyBa IITETHUTE EMUCUU HA jarfepoJeH MOHOKCHUI,
pa3HU YECTHIIM, a30THU OKCUAM M JPYTU 3aragyBadyd Ha O30HOT. 3€MajKu T BO TPEABHI
CUTE TPEIHOCTH HA €TAaHOJIOT HEroBOTO BKYIHO Mpou3BoacTBO Bo 2005 romuua Oerie
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MPOIIEHETO Ha 4 OWJIMOHU TAJIOHM a JOCTUI'HA BPEAHOCT oA 4,3 OMIMOHM TajOHH JI0 KpajoT
Ha roJiMHAaTa.

On HeoJjaMHA MPOM3BOJICTBOTO HA €TAaHOJ 3a0eieKyBa 3HAYMTEIHHM HPEJHOCTH U
nmomoOpyBama BO TexHoJorWjata. HampemokoT BO (epMeHTallMoHaTa TEXHOJIOTHja €
IIpUMEHaTa Ha UMOOMJIM3UPAHUTE MUKPOOPraHM3MU. 3a 0Ba MCTpaKyBame Oca MOJArOTBEHU
OnopasrpaJUIiBU XHPOTEIOBH O] MOJIMMEpPH, KOM HE Ce IITETHH 3a KMBOTHATA CPEIHHA, 32
UMOOMIM3alKja Ha KBAaCOYHHU KJIETKH. BoenHo Oea cHHTETHM3MpaHU JBOCIOJHU XUOPHIIHH
XHUIPOTEJIOBH COCTABEHU OJ1 jaJipo CO 3apOOCHH KJIETKH U HAJBOPEIICH IMOJTMMEPEH CJI0j KaKo
JIOTIOJIHUTENIHA 3allTUTa OJl UCIHUpamke Ha KJIETKUTE U 3a MOoJ00pyBamke Ha MeXaHHuYKara
jaunHa. buocuHTe3ara Ha eTaHONOT Oemle H3BEACHA BO JAMCKOHTHHYUPAHU YCJIOBU.
ITorogHocTa Ha COOJBETHHUTE CHUCTEMH Oellle CcleleHa CO OIpeleNyBambe Ha HEKOH
(bepMeHTaIMOHH TapaMEeTpPH.

BIOSYNTHESIS OF ETHANOL WITH NEW BIOCATALYTIC SYSTEMS

R. JOVANOVIC-MALINOVSKA!, E. VELICKOVA!, S. KUZMANOVA', E. WINKELHAUSEN,
M. CVETKOVSKA? and Ch. TSVETANOV?

! Department of Biotechnology and Food Technology,
’Department of Polymers, Faculty of Technology and Metallurgy, University SS.Cyril and Methodius, Rudjer
Boskovic 16, 1000 Skopje, R. Macedonia;
*Institute of Polymers, Bulgarian Academy of Sciences, Bl.103-A, Acad. G.Bonchev Str., 1113 Sofia, Bulgaria

With an increasing need for renewable fuels, growing attention has been devoted to ethanol, which is
considered as the cleanest liquid fuel alternative to fossil fuels. Ethanol is a renewable, environmentally
friendly fuel that is inherently cleaner than gasoline. Ethanol reduces harmful tailpipe emissions of
carbon monoxide, particulate matter, oxides of nitrogen, and other ozone-forming pollutants. Taking
into account all the benefits of the ethanol, its total production for 2005 was estimated at four billion
gallons on a year-end capacity base of 4.3 billion gallons.

Recently, significant advances have been made towards the technology of ethanol production. The
prospect included is microbiological fermentation with immobilized microorganisms. In this study,
biodegradable hydrogels based on environmentally friendly polymer scaffolds for yeast cells were
prepared. Double-layer hybrid hydrogels comprising hydrogel core with entrapped cells and outer
hydrogel layer as barrier for cell leakage and for mechanical strength were synthesized as well. Batch
fermentation for biosynthesis of ethanol was performed. The applicability of the systems was estimated
by some of the fermentation parameters.

WASTE PLANT MATERIALS REMAINING AFTER ESSENTIAL OIL
HYDRODISTILLATION FROM THE ARIAL PARTS OF Salvia SPECIES
AS A SOURCE OF BIOACTIVITIES

V.B. VELJKOVIC', D.T. VELICKOVIC?, D.M. MILENOVIC? and M.S. RISTIC?

! University of Nis, Facultz of Technologz, Bulevar oslobodjenja 124, 16000 Leskovac
2 Zdravlje-Actavis, Viajkova 199, 16000 Leskovac
3 Institute for Medicinal Plants Research Dr. Josif Panci¢, Tadeusa Kosc¢uska 1, 11000 Belgrade

The ultrasonic edztraction (UE) of edztractive substances (ES) from the spent plant material

(SPM) of garden (Salvia officinalis L.) and glutinous (Salvia glutinosa L.) sage, a njaste of
the essential oil hzdrodistillation from the herb, njas studied. Petroleum ether and 70 % V/V
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ethanol njere used as edztracting solvents at hzdromodule of 1:10 g/mL and 40 °C.
Ultrasound action had no positive effects on the zield of ES, compared both to the classical
and Sodzhlet edztractions. The benefit of ultrasound action njas the short time of the
edztraction process (20 to 30 minutes).

The kinetics of UE njas mathematicallz described bz the unsteadz diffusion through plant
material and the film theorz. Values of kinetic parameters depended on the kinetic model and
the tzpe of solvent but did not depend on the tzpe of SPM. The madzimum concentration of
ES in the liljuid edztracts njas reached after about 20 to 30 minutes. The chemical
composition of the edztracts depended on the edztraction conditions and the tzpe of plant
material.

The results show that so far "waste" plant materials remaining after hydrodistillation of
essential oil of the Salvia species may be considered as a rich source of bioactive substances
and a secondary raw material, with possible technological, economics and ecological
justifications.

COJAP’KMHA HA KA/IMUYM BO MEJl O/l PEITYBJIMKA MAKEJIOHUJA

Enena CTAHKOBCKA', Tpajue CTA®WJIOB' u Po6epr IIIATH?

' Hnemumym 3a xemuja, Ipupoono-wiamemamuuxu gpaxyimem, n. pax 162, 1000 Cronje, Maxedonuja
’Teonowixu 3a600, Humuuesa 14, 1000 Jbybomana, Crnosenuja

OrnpesnienieHa € colpKuHaTa Ha KaJAMUYM BO 123 mpumeponu o Mel 3eMEHHU O]
pa3iuyHu peruoHu Bo PenyOinka MakeoHHja CO IpUMEHa Ha eJIeKTPOTePMHYKATa aTOMCKa
aTiCOpIIHOHA crieKTpoMmeTpHja. [IpuMeporure ce pa3iokeHd CO MOMOII Ha MUKPOOpPAHOB
cucteM. YTBpAEHO € Jeka coapxkuHata Ha Cd ce ABWKM O]l TpaHMIIaTa Ha JETEKLMja Ha
meromata (1,0 pgkg™) mo 267,9 pg-kg™, mpu mro cpennara BpeaHocT n3Hecysa 3,63 ugkg.
[TokakaHo € nexka Ha JUCTpuUOylMjaTa Ha KaJAMUyM BO MakeJOHMja HAjrojieMO BIIHjaHHE
UMaaT AaHTPOIIOTEHUTE AaKTUBHOCTH. Taka, HAjBUCOKM BpPEAHOCTH 3a COJp)KMHATAa Ha
KaJMHUYM C€ HajJCHU BO MPHUMEPOITUTE OJI MEJl OJ] IICHTPATHHOT Jie)l Ha MakeJoHHja MTo €
Kako pe3yntaT Ha paborata Ha TommiHHMIIaTa 3a OJOBO, IIMHK W KaaMuUym Bo Berec.
CpenHaTa BpeIHOCT 3a COMp>KMHATA HAa KaIMHYyM BO IMPUMEPOIIUTE OJ OBOj PETHOH € 3a TPH
nmaTH MOBHCOKa O]l OHaa 3a MakenoHuja. PenaTMBHO BUCOKM COJpPKUHH C€ HajeHU U BO
MPUMEPOLM O HCTOYHHMOT JeNl Ha MakeloHHja IITO MOXKE Ja Ce MOBpP3€ CO MPHUPOIHO
3rojieMeHaTa COAPKHHA Ha KaJMHUYM BO T€OJIOIIKHTE (OpMaIlMi BO OBOj PETHOH (PyIHUIA
3a ooBo 1 MHK Caca u Topanuia).

CONTENT OF CADMIUM IN HONEY FROM THE REPUBLIC OF
MACEDONIA

Elena STANKOVSKA', Trajée STAFILOV' and Robert SAIN?

!Institute of Chemistry, Faculty of Science, Sts. Cyril and Methodius University, PO Box 162, 1000 Skopje,
Macedonia
Geological Survey of Slovenia, Dimiceva ul. 14, 1000 Ljubljana, Slovenia

The content of cadmium in 123 honey samples collected from different parts of the Republic of
Macedonia was determined by electrothermal atomic absorption spectrometry. The microwave
digestion system was applied for digestion of the samples.
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It was found that the content of cadmium varies from below detection limit (1.0 pg kg™) to 267.9 pg
kg with the mean content of 3.63 pg kg™'. The highest content of Cd was found in the honey samples
from the central part of Macedonia (the region of Veles) in connection to the existence of lead, zinc and
cadmium smelter plant in this region. The mean value of Cd in honey samples from the region of Veles
is three times higher than the determined mean for Macedonia. Relatively high contents are also found
in the eastern part of Macedonia, which is a consequence of natural enrichment of Cd with the
geological formations associated with Pb-Zn mines Sasa and Toranica.

COJ’KMHA HA AHTUMOH, APCEH, KAJIMUYM U XPOM BO
3EMJOJAEJICKO 3EMJUILITE BO JIOKAJIUTETU HA HAITYIITEHUOT
PYJHUK ” TOJAHE ” KYMAHOBCKO

Bunoe TPIIECKU' u Envu JYCY®U>

' Darynmem 3a semjodencku nayku u xpana, Cronje, Peny6nuxa Makedonuja
‘JHY Hnemumym 3a cmouapemso, Cronje, Penybnuxa Makeoonuja

JlokanuTeTuT , MpeAMET Ha HAIIMTe HCIUTYBama Oea 3aceaHd co JylepKa U ce
Haoraar BO OJIM3MHA Ha jeJOBHINTETO Ha pyaHUKOT “Jlojane” — KymanoBcko. Cenaparnyja u
oJTarajiMiiTe uMa U BO ONMM3MHA Ha )Kele3Huuka cranuia TabGaHoBue. O0jekTHTE HA PYI-
HUKOT JIOJITY TOAMHU OWJie HE3alITUTEHU U JellyBalle 32 KOHTaAMHHAllMja Ha 3€M]jOCJICKUTE
MOBPIIMHU BO JIOKAJTUTETUTE.

[Tpenmer Ha Hama oOcepBauuja Oea Tpu jokanurera : Jlojane, Bakcunie u
Tab6anoBue (KymaHOBCKO).

Pynnaukot “Jlojane* mounain co excrutoatamnuja o 1923 r. ma ce g0 1979 r. Hajnpso
BO PYJIHHUKOT C€ eKCTpaxupasl Xpom, motoa ox 1965 r. ce ekcTpaxupaia aHTUMOH a MOTOa €
U3rpajieHa U TONWIHUIA 32 AHTUMOH.

Criopen pacnoioKJIMBUTE NOJATOLM Off PYJHHUKOT JlojaHe MMa OCTaBEHO jajJOBHHA
O]l OKOJIy €/IeH MIJIMOH TOHH, KOja BO OCHOBA COJAPKH aHTHUMOH, apCeH, KaAMUYM U JIPYTH
xeMHuckH eneMeHTH. [lopaau He3amITUTEHOCTa jajoBUMHATa OuWJia KOHTMHYHpaH H3BOp Ha
KOHTaMMHallMja Ha 3€MjOJEJICKOTO 3EMJUIITE CO HAaBEIEHUTE XEMHCKH €eJIeMEHTH U
JIEJTyBaJio MOBEKE WJIM MOMAJIKY 3aBHCHO O] OJaJIeYEHOCTa Ha XEMHUCKaTa Jerpajaldja Ha
1oyBara.

Hamrara men Oemie co KBaHTHUTATMBHU aHANU3W Ja IO COIrJieJaMe CTENeHOT Ha
KOHTaMMHaIlMja a CcoO Toa MW XEMHCKaTa Jerpajauvja Ha JAeQUHUpaHUTE TpU
MUKPOJIOKAJIUTETH.

ATpOXeMHUCKUTE aHaJIM3d C€ W3BEJICHM Ha €IeH MaJl JeJl O TpU HapLeid BO
WHIVMBUIYaJeH CEKTOp 3aceaHd co Jyrepka. JloOMeHHWTe moJaTolM TOKakaa JeKa
UCIUTAHUTE XEMHUCKM €JIEMEHTH C€ 3acTalleHu BO TI0YBaTa pa3jMyHO 3aBHCHO O]
nokanuteToT u Jrabounnara( 0-20 cm; 20 - 40 cm) u Toa :

- aatumoH 0.20 - 0.40 Mr/kr mouBa

- apceH 4.56 - 10.98 mr/kr mousa

- kaamuyM 1.13 - 2.15 mr/kr noua

- xpoM 88.02 - 328.0 mr/Kr mousa
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CONTENT OF ANTIMONY, ARSENIC, CADMIUM AND CHROMIUM IN
AGRICULTURAL LAND IN THE LOCATION OF THE ABANDONED
MINE “LOJANE” IN KUMANOVO

Vidoe TRPESKI' and Elmi JUSUFI?

"Faculty of Agricultural Sciences and Food, Skopje, Republic of Macedonia
2 PSI Institute of Animal Science, Skopje, Republic of Macedonia

The objects of our investigation were located sowing with alfalfa near the mine “Lojane” in the
Kumanovo region. Separation and postponement are near the rail station “Tabanovce”. Mine facilities,
for a long period, were not safely protected and contaminated the agricultural land in these locations.
The objects of our observation were 3 locations: Lojane, Vaksince and Tabanovce, in region of
Kumanovo.
Mine “Lojane” started being exploited from 1923 and was active until 1979. In the beginning,
chromium was extracted and then from 1965 antimony extraction started and the antimony meltion was
built.
On the basis of current data of the mine “Lojane”, there is about 1 million tones mine waste, which
contain antimony, arsenic, cadmium and other chemical elements. Because of the unprotected mine
waste, it was a continuous source of contamination of agricultural land with those chemical elements
and acted more or less on the chemical degradation of soil, depending on the distance from the mine.
Our aim was to establish the grade of contamination with quantities analysis, and also the chemical
degradation on the defined 3 micro locations.
Agrochemical analysis is realized on one small part of 3 fields in individual sector sowing with alfalfa.
The obtain results shows that the examined chemical elements are present in different amounts in the
soil, depending on location and depth (0-20cm; 20 — 40cm) and as:

- Antimony 0.20 — 0.40 mg/kg soil

- Arsenic 4.56 — 10.98 mg/kg soil

- Cadmium 1.13 — 2.1 mg/kg soil
- Chromium 88.02 — 328.0 mg/kg soil

COAPKUHA HA TEHIKX METAJIX BO NIOYBHU Ol CTPYMHNYKO-
PAJOBUIIKHUOT KPAJ

Crojua BUTAHOBA', Jbynmuo MEJIOBCKW? Cnasyo XPUCTOBCKM? u Munto MYJIEB?

'COY Huxona Kapes, yn. Mapwan Tumo 6p. 170, Cmpymuya
Huemumym 3a 6uonozuja, Ipupoono-vamemamuyxu gaxyimem, Ckonje

OmnpenenyBaHa € coapuHaTa Ha Hekou ox Temkure metanmu (Pb, Fe, Cu, Zn, Cd,
Mg 1 Mn), Bo O4BH €O IpaJUHAPCKU KYJITYPH OAIJIETYBAHU BO IJIACTEHHUIM U HA OTBOPEHO.

[Ipocure ce 3eMeHM BO BEreTaMCKUOT nepuon of TekoBHara 2007 ronuHa, Ha
mabounna on 5 10 20 cm, BO 30HaTa Ha KOPEHOBUOT CHCTEM O]l CEyM MEPHH TOYKH: C.
Kykiumi, c¢. Jlabuibe, c. MypTHHO U ¢. BaHCKO 01 CTPYyMHUYKHOT PETHOH | C. ToIMoiHMIA, C.
Hamjan u c. byunM nokanuteTd Bo 6M3MHA HA PYIHUKOT “Bydum’ o palloBUILIKUOT Kpaj.

l'onem nen on BHUCOKMTE BpPEOHOCTU OJl COAPKMHA HA TEIIKUTE METalu Cce
pEerucTpUpaHy BO MOYBUTE OF] PAJOBUIIKUOT Kpaj, HO C€ MPUCYTHU U BO JIOKAIUTETUTE O]
CTPYMMUYKHOT Kpaj. MakcumanHa BpeaHocT Ha Fe ox 3.212% peructpupana € Bo cC.
Mypruno, Cu co Bpemnoct ox 173.50mg/kg” perucrpupan Bo c. Jlamjan, Cd co BpemHOCT
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3.200 mg/kg™ peructpupan Bo c. Byunm, Zn co BpeasocT ox 96.00 mg/kg™ perucrpupan Bo
c. [labuspe. ComprkiHaTa Ha OCTAaHATUTE TELIKH METAIH € CO CPEIAHHU BPEIHOCTH.

[Ipoce4HO HAjHUCKU BPEIHOCTH HA WCIIUTYBAaHUTE TEIIKA METAM ce JTOOWUECHU O]
noysata Bo ¢. baHcko, Koja mpeTcTaByBa KOHTPOJIHA MEpHA TOYKA.

CONTENT OF HEAVY METALS IN THE SOILS OF STRUMICA-
RADOVISH REGION

Stojna VITANOVA', Ljupéo. MELOVSKI?, Slavéo HRISTOVSKI? and Milto MULEV?

!Secondary school Nikola Karev, Marsal Tito st., No. 170, Strumica, Macedonia
’Institute of Biology, Faculty of Natural Sciences and Mathematics, Skopje, Macedonia

The content of some of the heavy metals (Pb, Fe, Cu, Zn, Cd, Mg & Mn) is being determined
in soil with garden cultures grown in green-houses and in open.

The examples are taken in the period in the 2007 year, in depth of 5-20cm in the zone of the
root system of seven measure points: vill. Kuklish, vill. Dabile, vill. Murtino & vill. Bansko
of Strumica’s region and vill. Topolnica, vill. Damjan and vill. Bucim, places near the mine
“Bucim” of Radovish region.

There is a big part of the high values for containing heavy metals and are registered in the
soil of Radovish region, but are present in Strumica region. Maximum value of Fe of 3.212%
registered in vill. Murtino, Cu with values of 173.50 mg/kg™" registered in vill. Damjan, Cd
with value 3.200 mg/kg™ registered in vill. Bucim, Zn with value 96.00 mg/kg™ registered in
vill. Dabile. The content of the rest of the heavy metals is with medium values.

Average the lowest values of the content, but the examined heavy metals are taken from the
soil in vill. Bansko, which is a control measure point.

CIIOPEJABEHA AHAJIM3A HA KOHIHEHTPALIMJATA HA TEHIKH
METAJIM BO PA3JIMYHU TKUBA O ANURA BO CKOIIJE U BEJIEC 1
HUBHUTE OKOJIMHHA

Cyzana [IMHEBCKA- KOBKAPOBCKA, buspana MUOBA, Jbymuo MEJIOBCKH, CnaByo
XPUCTOBCKMU, borossyo CTEPUJOBCKMU, Pobeptr JAHEBCKU u Bopue
CTAMATOBCKHA

Hucmumym 3a 6unoeuja, Ilpupoono-mamemamuuxu paxyamem, Cronje

3arayBameTO CO TCIIKH METAIH € €/IeH O]l HAjTOJIEMHUTE €KOJIONIKH MpoOIeMHu co Oriie/ Ha
TOA Jieka UCTUTE ce BOPOjyBaaT BO HAJIITCTHUTE OMOAKyMYJIMPaHH CYIICTAHIWW. TeIIKHTE
MeTalnu mpej c€ ce 0cio0oayBaaT BO PYyJNapCTBOTO, XEMHUCKAaTa WHIYCTpPHUja, U3TyBHHUTE
racoBd Ha MOTOPHHUTE BO3MJIA, HECOOJBETHTO OTCTPaHYBame Ha OTMAIHUOT MaTepHjal W
NPETCTaByBaaT CEPHO3CH MPOOJIeM BO ypOaHUTE CPEIMHH, 0COOESHO BO MOTOJIEMUTE TPAIOBH.

[IprcycTBOTO Ha TEIIKM METANW T'0 aHAIH3MpPaBME Kaj TMpPECTaBHHWIM Oa Anura
(Bombina variegata, Rana dalmatina v Rana ridibunda) npu mTo HamnpaBuBMe criopeaOeHa
aHaM3a Ha HHUBHATA KOHIICHTpAallMja TOMely NPUMEpOIHTE KOJICKIHOHHPAHW OJ Tpaj
Ckomje u Ckorje- OKOJIMHA, Kako U nomery rpaa Benec u Benec - okonuna. Marepujanor
Oemre coOupaH BO mepuoAoT Maj-jyHu, 2002 roguHa. AKyMmysanyjata Ha TEIIKH METaH
Oeme ojapeayBaHa BO TPU PA3IUYHA TKUBA - KOCKH, KOXKa M MYCKYJIHM M BO HCTHUTE
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W3BpIIMBME KBAaHTUTATHBHA aHanu3a (CO TIOMOII Ha aToMCKa arcopIigja) Ha
KOHIIeHTpanujata Ha Zn, Mn, Fe, Pb, Cd, Co u Cu.

JloOueHuTe pe3yaTaTy MoKakaa JeKa KOHIICHTpaIlfjaTa Ha CUTE HCIIUTYBaHU TEIIKH
METald ¥ BO CHUTE TPH UCIHUTYBaHU TKMBA € TOBHCOKA BO NMPHMEPOIUTE 3eMEHH O] Ipaj
Ckomje Bo cnopenda co Ckomje - oOKOJIMHA Kako U BO rpaj Benec Bo cropenba co Benec -
OKOJIMHA, MTO YKa)XX<yBa Ha TOa JeKa KOHTAMUHAIIMjaTa CO TEHIKH METald € CEePHUO3CH
npo0sieM BO ypOaHUTE CpEIMHH BO HaIlaTa 3eMja.

COMPARATIVE ANALYSIS OF THE PRESENCE OF HEAVY METALS IN
DIFFERENT TISSUES OF ANURA IN SKOPJE, VELES, AND THEIR
SURROUNDING ARES

Suzana DINEVSKA — KOVKAROVSKA, Biljana MIOVA, Ljupéo MELOVSKI, Slavéo
HRISTOVSKI, Bogoljub STERIJOVSKI, Robert JANEVSKI and Borée STAMATOVSKI

Institute of Biology, Faculty of natural sciences and mathematics, Skopje

Heavy metal pollution is one of the biggest ecological problems due to the fact that they represent one
of the most dangerous bio-accumulated substances. Heavy metals are mainly released from mining,
fertilizers, chemical industry, motor vehicle exhaust, and improper dump disposal and are a serious
problem in urban areas, especially in bigger cities.

The presence of heavy metals were analyzed in some species from Anura (Bombina variegate Rana
dalmatina and Rana ridibunda) and comparisons were made between their concentrations in Skopje-
city vs. Skopje-surrounding and Veles-city vs. Veles-surrounding. The material was collected from
May to August 2002. Accumulation of heavy metals was measured in three different tissues, bones,
skin and muscles in which quantitative analyses by atom absorption analyses for Zn, Mn, Fe, Pb, Cd,
Co and Cu were applied in order to measure the level of heavy metal pollution.

The results show that the concentration and accumulation of all of the heavy metals in all of the tissues
was higher in the samples collected from Skopje-city than in Skopje-surrounding and in Veles-city than
in Veles-surrounding. These findings imply that contamination with heavy metals is a serious problem
in the urban areas in our country.

DISTRIBUTION OF LEAD IN THE WATERS, SEDIMENT, RICE AND
VEGETABLE CROPS
IN THE BASIN OF THE RIVER BREGALNICA

Snezana STAVREVA-VESELINOVSKA' and Jordan B. ZIVANOVIC?

'Pedagogical faculty “Gotse Delchev” Shtip, R. Macedonia
“Faculty of Mining and Geology, Shtip, R. Macedonia

During the period from January 1999 to December 2000 field research has been made at 20
measuring points on the river Bregalnica together with its tributaries.

The research made during these two years on the territory of East Macedonia had an aim to
establish the degree of water pollution in the river Bregalnica with its tributaries, pollution
with heavy metals as a result of direct release of waste water from lead-zinc mines “Zletovo”
and “Sasa” as well as from copper mine “Bucim”.
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OCCURRENCE OF AFLATOXIN B; IN FEED MATERIAL AND
AFLATOXIN M; IN GOAT MILK IN NORTH-WESTERN SERBIA

Miroslava POLOVINSKI', Verica JURIC' and Dragan GLAMOCIC'
!dgriculture Faculty, Department for animal science, Novi Sad

AFB, is one of the most toxic know mycotoxin. Its metabolite AFM, is made from AFB, in
liver by the CYP 450 and excreted in milk, feces and urine. Some papers estimate that AFM,
is 10% carcinogenic and toxigenic from its precursor AFB;; it is classified as a possible
carcinogenic (Class 2B) by the International Agency for Research on Cancer (1993). The
European regulatory limit for AFM;, from 1999, in milk is 0,05ug/l. This regulatory limit is
necessary for protection of consumers, especially the younger population, who are the largest
consumers of milk and milk products.

From January 2007 to May 2007, 18 samples of feed and row goat milk, from different
individual farms in Serbia were analyzed for the occurrence of aflatoxin B; in feed and
aflatoxin M; in milk. In 8 of the 18 samples of feed (44.44%) the presence of AFB; was
above EU regulatory limit for aflatoxin B; in feed (5 pg/kg). The incidence rates of AFM;
with concentration from 0,0-0,125 ng/l was 33,3% (6 samples), with concentration 0,0125-
0,05 pg/l was 27,8% (5 samples), and the number of samples with exited level from the
European limit regulation was 38,9% (7 samples).

EMUCHUJA HA CTAKJIIEHNYKHU 'ACOBH BO PEIIYBJIMKA
MAKEAOHHUJA Ol CEKTOPOT 3EMJOJAEJICTBO CYBCEKTOP
PACTUTEJIHO ITPOU3BOACTBO

0. YYKAJIMEB', B. [IABMPCKI', K. TIOPYY', B. TAHACKOBUK' u /. MYKAETOB?

1 . .
Daxynmem 3a 3emjooencku Hayku u xpauna-Cronje
2n .
3emjooencrku uncmumym-Cronje

Bo PenyGnuka MakenoHMja CEKTOPOT 3€MjOJEIICTBO € €I€H O]l CEKTOPUTE CO
HajrojieMa eMHUCHja Ha CTaKJIEHWYKHU racoBu. Bo 0BOj Ty ce omndaTeHu ciaelHuBE U3BOpU Ha
eMHCHja Ha CTaKJIEHMYKU T'aCOBH OJl CEKTOPOT 3€MjOAEICTBO M TOA: JUPEKTHA eMHCHja Ha
a30T OKCHJ O] 3€MjOAEJCKUTE MOBPLUIMHU CO MCKIYYOK Ha €MHCHjaTa Ha a30T OKCHJ O
oOpaboTtnuBuTe XucTocoiu, emucuja Ha CHy ox opu3oBHUTE MOJMEA, 30T OJ PACTUTEIHU
OCTaTOLM, JUPEKTHA €MHCHja Ha a30T OKCHJ of 00paOOTIMBU XUCTOCOJM, MHAUPEKTHA
eMHcHja Ha a30T off atMocepcka nenosunmja Ha NH; u NOx u MHIUpEKTHa eMucHja Ha
a30T okcug o mpomuBame. Hajpucoka Bpeanoct (0.52 Gg N,O-N/yr) 3a tupeKTHa eMucuja
Ha a30T OKCHJ O] 3€eMjOEJICKUTe MOBpIIMHU Oemie 3abenexxkana Bo 2004 roguna, a
HajBUCOKA €MHUCHja Ha METaH O] OpHU30BHUTE NOJHIba € 3abenexaHa Bo 2003 roauHa
(0.15Gg), 30 100 Kg/N/yr e HajBucoKaTta BpPEOHOCT Ha a30T JOOMEH O] PaCTUTEITHH
ocraTolu U ucrtata Oerre 3abenexxana Bo 2004 roquna, 0.82 Gg ¢ HajBHCOKaTa BPEIHOCT 32
JIMPEeKTHAa €MHUCHja Ha a30T OKCHJ O 00paboTKa Ha XHMCTOCOJM, I0JeKa HWHAMPEKTHATa
eMHcHja Ha a30T okcuJ oA atMocdepcka aenosunuja Ha NH; nu NOx Bo aHaIM3MpaHUOT
nepuoa uMamie koHcrantHa BpenHocT (0.06 Gg N,O-N/yr), 1.86 Gg Oemie HajBHUCOKaTa
BpPEIHOCT O/l MHAMPEKTHA €MHCHja Ha a30T OKCHJ o]l mpomuBame. Cure mpecMeTku Oea
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HampaBeHu co Kopuctemwe Ha Tier 1 metomoT cormacuo IPCC Good Practice Guidance u
Uncertainty Management in National Greenhouse Gas Inventories.

GHG EMISSIONS IN THE REPUBLIC OF MACEDONIA FROM
AGRICULTURAL SECTOR SUBSECTOR FIELD PRODUCTION

0. CUKALIEV', V. DZABIRSKII, K. PORCU1, V. TANASKOVIC' and D. MUKAETOV?

'Faculty of Agricultural Sciences and Food,
’Institute for Agriculture

The agricultural sector is one of the sectors with high influence on GHG emissions in the Republic of
Macedonia. The following sources of GHG emissions from the agricultural sector were evaluated in
this paper: direct nitrous oxide emissions from agricultural fields, excluding cultivation of histosols,
CH, emission from flooded rice fields, nitrogen input from crop residues, direct nitrous oxide
emissions from cultivation of histosols, indirect nitrous oxide emissions from atmospheric deposition
of NH3 and NOy and indirect nitrous oxide emissions from leaching.

The highest values (0.52 Gg N,O-N/yr) for direct nitrous oxide emissions from agricultural fields were
observed in the year 2004, the highest methane emissions from flooded rice fields was observed in
2003 (0.15Gg) and 30 100 Kg/N/yr was the highest value for nitrogen input from crop residues and was
noted in the year 2004. A value of 0.82 Gg had the highest value for direct nitrous oxide emissions
from the cultivation of histosols, value from indirect nitrous oxide emissions from atmospheric
deposition of NH; and NOx .4 a constant value (0.06 Gg N,O-N/yr) in the analyzed period and the
value of 1.86 Gg was the highest for indirect nitrous oxide emissions from leaching. All calculations
where done by applying the Tier 1 method according to the IPCC Good Practice Guidance and
Uncertainty Management in National Greenhouse Gas Inventories.

EMUCHUJA HA CTAKJIEHNYKHU 'ACOBH Ol JOMAIIHUTE
’KUBOTHU BO PEIIYBJIMKA MAKEJJOHUJA, EHTEPHYHA
OEPMEHTAIINJA U YIIPABYBAIGE CO I'YBPUBOTO

B. [JABUPCKU', K. [IOPYY', C. AHAOHOB', O.UYKAJIMEB', . MYKAETOB? u C.
CPBMHOCKA'

i .
Daxyrmem 3a 3emMjooencKU HAYKU U XPAHa,
2 . .
3emjooencrku uncmumym-Cronje

Bo cornacnoct co IPCC Good Practice Guidance and Uncertainty Management in
National Greenhouse Gas Inventories, kopucrejku ro Tier 1 MeTonoT HampaBeHa €
ecTUMallfja Ha €MHCHjaTa Ha CTAaKJICHWYKUTE TacoBU OJI JIOMAIIHUTE >XUBOTHU BO P
Makenonuja Bo neprogot 2003-2005 roguna. Bo 0Boj Tpya ondaTeHu ce CIeIHUTE TaCOBH:
MeTaH, a3oreH okcunx U CO,-eq 01 TMOJCEKTOPOT JIOMAIIHM >KUBOTHH EHTEPHYHA
(depMmeHTanMja U ynpaByBame co FyOpuBoro. Kopucrenu ce odumnujamHu MOAATOLM OX
CTaTUCTUYKHUTE ronuirHuld Ha P Makenonuja. [logaToruTe 3a BKymmHaTa roJulllHA €MUCHja
Ha METaH O] €HTepuYHa (epMeHTalrja U yIpaByBame co ryOopuBoTo BO mepuoaoT 2003-
2005 rogunHa ce nBmwku of 26.40 kt (2003) mo 25.17 kt (2005). 3aBUCHO 01 CHUCTEMOT Ha
yrpaByBame co [yOpHBOTO HajBHCOKAa BPEIHOCT 3a €KCKpelHjaTa Ha a3oT (CKIaJupaHo U
cyBo ryOpuBo) Oemie 3abenexana Bo 2003 rommna (9.41 kg/N/yr). Cnudna BpemaHOCT €
3a0enexaHa 3a €KCKpelljaTa Ha a30T O]l macuiira W orpajeHu JuBagun Bo 2003 (14.47
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kg/N/yr) u 2004 romuna (14.53 kg/N/yr) nomeka HajBucoka BpemHocT (16.73 kg/N/yr) 3a
aHaJIM3UpaHUOT nepuo] Oemre 3abenexxana Bo 2004 roauHa. Bo 0BOj TpuroauiieH nepuon
HajBucoka BpeaHocT (2.72 kg/N/yr ) 3a ocraHaTuTe THUIOBU Ha yNpaByBame cO I'yOPHUBOTO
Oermre 3ab0enexana Bo 2003 roauna.

GHG EMISSIONS FROM DOMESTIC LIVESTOCK IN THE REPUBLIC
OF MACEDONIA, ENTERIC FERMENTATION AND MANURE
MANAGEMENT

V. DZABIRSKI', K. PORCU!, S. ANDONOV!, O. CUKALIEV!, D. MUKAETOV? and S.
SRBINOSKA!

"Faculty of agricultural sciences and food,
*Institute for Agriculture

The estimation of GHG emission from domestic livestock in the Republic of Macedonia in the period
2003-2005 was completed according to the IPCC Good Practice Guidance and Uncertainty
Management in National Greenhouse Gas Inventories applying the Tier 1 method for calculation of
emissions. This article has accepted several gasses, Methane, Nitrous oxide and CO,-eq, from sub-
sector domestic livestock enteric fermentation and manure management. The data sources are based on
the official Statistical Yearbooks of Republic of Macedonia. Data for total annual methane emission
from enteric fermentation and manure management in the period 2003-2005 ranges between 26.40 kt
(2003) and 25.17 kt (2005). Depending on the animal waste management system (AWMS), the highest
value for nitrogen excretion (solid storage and drylot) was observed in 2003 (9.41 kg/N/yr). A similar
value for nitrogen excretion from pasture and paddock was observed in 2003 and 2005 14.47 and 14.53
kg/N/yr respectively, highest value for analyzed period (16.73) was noted for 2004. In this three year
period highest value (2.72 kg/N/yr) for other type of AWMS was recorded in 2003.

HNCKYCTBO O UMINVIEMEHTUPAILE HA UHTEI'PUPAHOTO
CITPEYYBAIBE U KOHTPOJIA HA 3ATAJYBAIBETO (MCK3) BO
KUBUHAPCKUTE ®APMU

Maja TEOPTMEBA', Bnagumup ITABUPCKH* u ®unun UBAHOB!

1
Koncynmanmu 3a unmezpupano cnpeyysarse u KOHmMpoia Ha 3a2a0yearse

2 . .
Yuueepsumem “Ce. Kupun u Memoouj”, 3emjooencku ¢paxynmem, Cxonje

3amTuTara Ha JKMUBOTHATa Cpe/iHa O 3arajlyBame NPEJU3BUKAHO O] MOCeOEH THIl
Ha MHCTAJIALIMMU - )KUBUHApCKU papmu, Bo PM on 2005 ronuna ce peryiaupa co 3aKOHOT 3a
KUBOTHAa cpenuHa. [IOKOHKPETHO MEeXaHH3MOT 3a peryiaupame (QYHKIHOHHpPA MPEKy
n3naBawe Ha JlozBosm 3a Murerpupano ChopeuyBawme M KoHTpona Ha 3aragyBamero
(MCK3). [Ipenopakute koM mTo Tpeda Ja ce MpUMEHyBaaT BO KUBUHAPCKUTE hapMU MOKAT
Jla ce HajJlaT BO JOKYMEHTH KOU ce NMpHUQaTeHu oJ 3eMjUTe 4ieHKH Ha EBponckara YHuja, a
ce onHecyBaaT Ha ynorpeda Ha HajnoOpure [locrannu Texnuku, ce HapekyBaaT bPE®-oBu
U TPETCTaByBaaT peepeHTHH IOKYMEHTH 3a HucTHTe. KOHKpeTHO 3a BakuTe THUIIOBH Ha
MHCTaJalluM, KaJie IITO MOCTOM BKIIydyBame Ha JBa CEKTOpa 3eMjoJenue M 3allThTa Ha
’HMBOTHA cpe/inHa Tpeba MoCceOHO Jja ce MOCBETH BHUMAHUE MIPH U3/JABAKETO Ha J103BOJIA.
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EXPERIENCE WITH THE IMPLENTATION OF INTEGRATED
POLLUTION PREVENTION AND CONTROL (IPPC) IN POULTRY
FARMS

M. GEORGIEVA, V. DZABIRSKI and F. IVANOV

The prevention of environmental pollution caused by a special kind of installation, poultry farms, in
RM is regulated via the Law on the Environment since 2005. More precisely, the regulation mechanism
is based on writing/publishing Integrated Pollution Prevention and Control (IPPC) permits. The
recommendations which should be followed in the case of poultry farms can be found in documents
which are in practice in the EU member states, and are based on Best Available Techniques, called
BREFs. They represent referent documents for the above mentioned installations. For these types of
installations, special attention should be exercised in the preparation of the permit because of the
overlap existing between the sectors of agriculture and environmental protection.

AKTUBHOCTA HA MBP I1PU OTKPUBAIGE , CIIPEYYBAILE U
CITPABYBAIBE CO EKOJIOIKNOT KPUMHWHAJI

Hukxonnna BAHYOBCKA
Honuyucka Axademuja , Cronje

3a 3amTuTaTa Ha JKMBOTHata cpenuHa MBP cormacHo co YcraBor Ha PM
KpuBnunuot 3akoHuk Ha PM, 3aKOHOT 3a MpeKpIIONU MPOTUB jpM U 3aKOHOT 3a 3aIUTUTA U
yHarpeayBambe Ha )KMBOTHATA CpeIHA U IpUpOaTa uMa 3HayajHa yJjora.
OBa uznarame ce 0lHeCYBa Ha KOHPETHUTE akTUBHOCTH Ha MBP npu co3zHanuja 3a
CTOpPEH EKOJOUIKM KPUMHMHAJl KakO U 3a HUBHO IPEBEHTUBHO JIE€JIyBame, OTKPUBABE U
cIpeuyBame. 3a MPEBEHTUBHOTO JIEyBakbe U HABPEMEHO OTKPUBAKE Ha CTOPEHU KPUBUYHU
Jiena IpoTUB KyBOTHaTa cpeanHa, MBP npeB3ema noBeke akTUBHOCTH U TOA
e ColOupame Ha uHpopmauuu, Henocpeano HabibynyBame, Pa3BuBame Ha CHCTEMOT Ha
KOHTpoJia, HacouyBame mnpes ce KOH mpacume Ha KPUBUYHOTO JI€JI0,KaKO U Ha HUBHATa
MIPOCTOPHA U BPEMEHCKa JIOKaIU3alyja.

¢ aHANWTHUKA MPOLIEHKA U MPOBEpPKa HAa CUTE HAJABOPEIIHU MIPOMEHH U MaHHU(eCcTalu, KO
yKayBaaT Ha MOKHOCTA JieKa ce padoTH 3a KpUBHHU Jieia IPOTUB KUBOTHATA CPEeIUHA.

e lUckycTBO 0o BeKe pacBETJICHUTE KPUBUYHHM U TIOBP3yBambe U KOPUCTEH-¢ HAa UHQOP-
Mauuu o HTepnoa u Apyru HaiJIeKHU UHCTUTYLIMH.

[Ipu cropeno kpuBu4HO aeno MBP e nomkHO aa m3iie3e Ha TEPEHOT , OJHOCHO J1a
MIPaBU:

VBua Ha Mecrara KaJieé € CTOPEHO HEKO€ KPHUBHYHO [EJI0 IMPOTHB XUBOTHATA
CpeIHa - eKCTIIeTUTHBHO COOMPAETO HA Tparu O]l MaTepHjaliHa MPUPOAa U Ha MaKCHMAaJIeH
Opoj Ha m3apkaHW MHMOpMAIMK; J1a Ce MPOHAjJIe JIOKAIMjaTa U OTKPHjaT OJUTYyYyBauKHTE
Tpard M JAPYTH JOKa3U.M HUBHO CTPY4YHO o0e30enyBame M (QUKCHpame, Kako U Op3 u
IIpaBUJIEH TPAHCIIOPT Ha JOKA3UTE J10 MHCTUTYLMMUTE KaJle C€ BpIIM BelTadyewe. Mcro Ttaka
KaKo JI0OKa3u ce 3eMaT M HaCTaHATHUTE IUTETH O]l 3aralyBameTo. (IIp. U3YMPEHU pUOH U CIL.);
Jla ce HalpaBaT €KCIIEPTHU BELITaYeHa Ha JIMIE MECTO WJIM BO COOJBETHU MHCTUTYLMHU-HO
BO HAjKyC BpEMEHCKHM pOK. Mopa Ja ce HampaBH 3alMCHUK 32 YBUAOT CO CHUTE
CIIydyBama,CKUIIN,CIIMKUA.BUeo JeHTU. Ce mpaBu U TIperyies] Ha CUTE ypeIu, Ce€ BPUIM U
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Iperiael Ha OJOKYMEHTH,CE YTBpAyBaaaT  OATOBOPHHMTE JIMIA, C€ BOAU PasroBOp CO
OCOMHHUYEHHTE JIUIIA U CE IIPAaBU BELITAYECHE.

On nanenara tabena Mo3e Jja ce BUIM Jieka OpOjoT Ha CTOPEHUTE KPUBUYHU JIE€Na BO
nepuogot 2002 - anpun 2007 ma rof., He € MaJ,HO € MOCTaByBa MPAIIAKBETO JAIH U KOJIKY
Kp. JleJ1a HE c€ OTKPUEHM, WM HE € NTOBE/ICHA I0CTalkKa 3a HUB.

[TonaTamomHara eaykaluja U NMpaTemhEeTo Ha €BPOINCKUTE CTAaHAApIU Ke HaJIoXKaT
norojieMo aHraxupamwe Ha MBP Bo 3amruTara Ha )KHBOTHaTa CpeiMHa.

ACTIVITIES OF THE MINISTRY OF INTERNAL AFFAIRS IN
DETECTING, PREVENTING AND DEALING WITH ENVIRONMENTAL
CRIME

Nikolina VANCOVSKA

Police Academy, Skopje

The Ministry of Internal Affairs, in accordance with the Constitution of the Republic of Macedonia, the

Law against Contravention of Public Order, and the Law on Protection and Promotion of Environment

and Nature, has an important role in protecting the environment.

This paper focuses on the concrete activities of the Ministry of Internal Affairs when there are

indications of environmental crime, as well as on its preventive action and timely detection of criminal

offences against the environment. In such cases, the Ministry of internal Affairs undertakes a range of

activities, such as:

e Collecting information; direct surveillance; development of a control system; directed mainly
towards tracing criminal acts and locating them in space and time.

e Analytical assessment and examination of every external change and manifestation indicating
possibility of a criminal act against the environment.

e [Experience based on resolved cases; networking with Interpol and using their information and
information from other competent institutions.

When there is a criminal act committed, the Ministry of Internal Affairs is required to go out in the

field and inspect the location of the criminal act against the environment — prompt collection of

material evidence and maximum quantity of supported information.

The focus is on finding the location and detecting crucial traces and other evidence, and on their

professional protection and fixation, as well as on prompt and correct transportation of evidence to

forensic institutions. The damage resulting from the pollution (i.e. dead fish) is also collected as

evidence.

Then expert forensics on the spot or in appropriate institutions are done, and this in the shortest

possible time. A report on the inspection is required, containing a description of all the events, as well

as drafts and video-taped materials. All appliances as also inspected, as well as documentation, and the

persons responsible are indicated. An interview is held with the suspects and a forensic examination is

performed.

The table bellow shows that the number of criminal acts committed in the period 2002 — April 2007 is

not to be neglected; and this imposes another question: whether there are criminal acts that are not

detected or prosecuted, and what their number is.

Further education and implementation of European standards will lead to greater commitment of the

Ministry of Internal Affairs to the protection of environment.
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Ceknuja 6

OJIP’KJIUB PA3BOJ

Section 6

SUSTAINABLE DEVELOPMENT
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HOTI'JIEJAN KOH OAPXJ/INBUOT PA3BOJ HA 3EMJOIEJICTBOTO CO
OCBPT HA TPON3BOACTBOTO HA TYTYH U 3ALITUTATA HA
KNUBOTHATA CPEJUHA

Tpajxo MULIECKU
JHY Hncmumym 3a mymyn, Ilpunen

OnpxnuBHOT Pa3BOj Ha 3eMjOZEICTBOTO HE MOXKE Jia CE€ 3aMHUCIU 0e3 HeromaTa
€KOHOMCKa CIIOCOOHOCT, €KOJIOIIKAa 3aIlITUTEHOCT, COLUjajiHa OJrOBOPHOCT U €THYKa
(oKycHupaHOCT.

ExoHOMCKHU CITIOCOOHO 3€MjOAENCTBO MOApa3Oupa MpuUMEHa HAa HOBM HA4YMHU Ha
CTONAHUCYBaE, IITO BO CBOMTE KAJKyJallMU ja 3eMa IMpeaBUJI M CTAaBKaTa 3allITUTa Ha
KMBOTHATA CPEAMHA.

Exonomkyu 3amITUTEHO 3€MjOJeNICTBO Mpedepupa palroHATIHO KOPHCTEHE Ha
MIPUPOJHUTE PECYpPCHUU, NIPUMEHA Ha ONTUMAJHO - MUHUMalHa KOJIMYMHA Ha LyOpuma u
arpXeMHCKH 3aIITUTHU CPEJICTBA U BOJICH-E Ha MMOCeOHA IPUrKa 3a 3a4yBYBambe HA )KUBOTHATA
cpeauHa.

CouyjanHaTta OJrOBOPHOCT € HAcOUEHAa KOH 00e30e/lyBame Ha aHTaXMPaHOCT Ha

3eMJO/ICJICKUTe pabOTHHUIIM, HUBHA MOTHUBHUPAHOCT UM TIOCBETEHOCT KOH €KOJIOIIKO-
3€M]jOJIEJICKO MTPOU3BOJICTBO.
Exo erukata e mMopanHO Haueno koe ce (OoKycupa Ha MHOTY IoJpadja, BKIY4YyBajKU U
HAauYMHOT Ha KoOj Jyfero ja oOpaboTyBaaT MouBaTa, IO BpIIAT HPOMU3BOACTBOTO HA
3eMjOJIeJICKUTE KYJITYpH, MOCTIYBaaT CO Pa3HOBUJHMOT >KUBOTMHCKM CBET M IpHXkara 3a
KMBOTHATa CPEHHA.

[Ipon3BoACTBOTO HA TYTYH, Kako 3e€MjOj/ieJICKa aKTUBHOCT CO KOja Ce€ 3aHMMaBaat
oxoiy 10 % on Hacenenuero Bo PMakenonuja, Mopa Jja ce 0/IBUBa COIVIACHO MHTEHIIMUTE Ha
EBpornickara YHuja u riiobaiHaTa Mo3UTHBHA CBETCKA MOJIMTHKA e(UHUPAHA O] BIAJUHU U
HEBJIQJIMHU OpPraHU3aly, ITO BCYIIHOCT 3HaYM MPOU3BOJICTBO HA KBAIUTETEH TYTYH, HETOBO
KOpUCTEH-€ 32 OMOEHEepruja M HEroBO IMOCTENEHO HaMalyBame M 3aMEHYBame CO JAPYTd
KYJITYypH, IPU TOa BOAE]KH MoceOHa rpurka 3a 3alliTUTa H )KMBOTHATa CPEIUHA.

Bo 0BOj Tpya HampaBeH € KpaTOK IOTJIeJ KOH HAaCOKHTE 3a OAPXKIMB pa3BoOj Ha
3eMjOJUICKOTO TPOM3BOJCTBO M TOCEOCH OCBPT 3a JHAMUKarta Ha pa3Boj Ha
TYTYHOITPOU3BOACTBOTO.

SOME ASPECTS OF SUSTAINABLE DEVELOPMENT IN AGRICULTURE
WITH REFERENCES TO TOBACCO PRODUCTION AND
ENVIRONMENTAL PROTECTION

Trajko MICESKI

Tobacco Institute, Prilep

Sustainable development of agriculture can not be imagined without its economic ability,
environmental protection, social responsibility and ethical aspects. Economically powerful agriculture
implies application of new methods of economy, which also provide protection of the environment.
Environmentally protected agriculture prefers the rational use of natural resources, application of
optimum amounts of fertilizers and agrochemical products and special care for the environment. Social
responsibility is aimed toward the engagement of agricultural workers, their motivation and dedication
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to ecologically clean agricultural production. Eco-ethics is a principle focused on many areas, including
the mode of soil cultivation, crop breeding, treatment of animals and care for the environment.
Production of tobacco is an agricultural activity that engages about 10% of the population in the
Republic of Macedonia. Its development must correspond to the intentions of the European Union and
global world policy defined by various governmental and non-government organizations, which in
practice means production of high quality tobacco, application of tobacco in bioenergy and its gradual
decrease and substitution with other crops, with continuous care for the environmental protection.

This paper determines the courses of the sustainable development of agricultural production, with
special reference to the dynamics in development of tobacco production.

NCIIMTYBAIBE HA ITOJIYHUJATA HA TYTYHCKATA CYPOBHUHA CO
TEHIKA METAJIX BO BEJIEHIKUOT PEOH

Banentuna IIEJINBAHOCKA, Kupun @UIIMIIOCKHU u Jopran TPAJKOCKA

Hncmumym 3a mymyn, Ipunen

IlenTa Ha oOBa McTpaxyBame Oellle OApeqyBame Ha CTEHNEHOT Ha 3araJeHoCT CO
TEIIKUTE METall Ha TyTYHCKaTa CypOBHHA IPOM3BEACHA BO BEJICUIKUOT TYTYHOIPOHU3BOJIEH
pEOoH.

Bp3 ocHoBa Ha 1oOMeHHUTE pe3yaTaTh ke MOKE Ja ce KOHCTaTupa Jajlu TyTyHCKara
CYpOBHHA OJI OpUEHTAJEH THIl € EKOJIOIIKM Oe30eiHa 3a KOHCyMHpame O] CTpaHa Ha
MyLIaymre.

Tepenckute uctpaxxyBama Oea u3BpueHu Bo 2004 u 2005 roauHa 3a Bpeme Ha
BEreTallMOHUOT TepuoJ Ha TyTyHOT. Co momoll Ha CTpy4YyHH JMLa oA MarauvHu u
obpaboTka - Benec Gea 3emenu 26 mpoOu 011 CPEAHUOT I0jac Ha TYTYHOT, OJ] TIOBRKHUTE
MECHOCTH M JIOKQJIUTETH BO BEJICIIKUOT PEOH.

CoOpanata cypoBuHa Oellle HIPKEHA U CyIlIeHa Ha KOHBEHLIMOHAJIEH HaYMH.

Bo oBue ucrpaxysama Oelie ojpeeHa cCoAp)KMHATa Ha Oakap, 0JIOBO, KaJMUYM,
LIMHK,MaHraH u xene30. [IpoOute O6ea coropeHn Mo MeToayKaTa 3a MOKPO COrOpyBame Ha
TyTyHCKaTa CypOBHMHA CO IIOMOLI Ha a30THAa M NEpXJIOpHA KHCENIMHA, a MepemaTa Oea
M3BPIICHU HAa aTOMCKHU arcopnimoHeH crnekropomerap- BAPUJAH.

ConpkuHaTa Ha HCIUTYBAaHUTE TEIIKM METIM BO TYTYHOT IIPOU3BEIEH BO
BeJICMKUOT peoH m3Hecysa: Ly (4.30-38.08), I16 (2.5-14.75), Ux (0.27-3.38), 3u (10.315-
107.86), Mu (52.76-163.83), ®e (228.08-1599.33) Bo mr/kr. Bo 0Boj peoH coapkuHaTa Ha
0JIOBO W KaJIMUYM BO OJIM3MHA HA TONMJIHHUIATA UMAaaT €KCTPEMHH BPETHOCTH BO OJHOC Ha
ocTaHaTHTe podu u u3HecysaaT (3a I16- 37.37 mr/kr u 3a Lin- 21.92 mr/kr).

Bp3 ocHOBa Ha HampaBeHHUTE HCTpaXkyBamba MOXKEME Jla JIOHeceMe KOHcTaTaluja
JieKa CHUTHOJUCHMOT apoMaTH4eH TYTYH OJl HCIHMTYBaHHOT PEOH, CO HCKIy4OK Ha
MOBPUIMHUTE BO HEMocpenHa ONM3MHA HAa TONWIHULIATA, MOKPaj BHUCOKUOT KBAJIUTET U
apOMAaTHYHOCT, CEYIITEe MpPETCTaByBa EKOJOMIKM YHCT M 0e30eleH Kako 3a IIMpoKara
JIOMalllHa MOTPOIyBayKa Taka v 3a U3BO3.
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INVESTIGATION OF HEAVY METAL POLLUTION OF RAW TOBACCO
IN THE PRODUCTIVE REGION OF VELES

Valentina PELIVANOSKA, Kiril FILIPOSKI and Jordan TRAJKOSKI
Tobacco Institute, Prilep

The aim of this investigation was to determine the level of heavy metal pollution of tobacco grown in
the region of Veles. Based on the obtained results, it could be determined whether or not the oriental
tobacco is ecologically safe for consumption by smokers.

Field investigations were made in 2004 and 2005 during the growth period of tobacco. 26 tobacco
samples were taken from the middle belt of the plant, from important sites and localities in Veles. Raw
tobacco was strung and cured in the traditional way.

Estimations were made on copper, lead, cadmium, zinc, manganese and iron. Tobacco samples were
burned in accordance to the method of wet burning with nitric and perchloric acid and measurements
were made on atomic absorption spectrometer VARIAN. The heavy metals content in tobacco raw
produced in the region of Veles ranged as follows: Cu (4.30-38.08), Pb (2.5-14.75), Cd (0.27-3.38), Zn
(10.315-107.86), Mn (52.76-163.83), Fe (228.08-1599.33) in mg/kg. The lead and cadmium content of
tobacco sampled in the vicinity of Veles Foundry showed extreme values compared to other samples,
achieving 37.37 mg/kg Pb and 21.92 mg/kg Cd.

Based on the investigations, it can be concluded that oriental tobacco in the region investigated, except
for the area near the Veles Foundry, is characterized by high flavor and quality and can be still
considered as ecologically clean and safe both for domestic consumption and for exports.

BIO-ECOLOGICAL POTENTIAL OF THE ’RZAV”’ WATER SYSTEM
Violeta PROSIC and Olivera JANJIC
Public-Health Institute UZice, dr Veselina Marinkovica 4, 31000 Uzice Srbija

The beneficial influence of the ecosystem, a favorable natural environment and a factor of
human responsibility enabled the extraordinary bio-ecological potential of the water from the
river Rzav with its tributaries. The purpose of this paper was to prove the absence of
chemical and biologivcal pollutants as well as a good quality of the drinking water on the
basis of sanitary inspection of all parts of the *’Rzav’” water system and laboratory testing on
the sanitary correctness.

During testing of the river water and the treated water, the guidelines of The Rules on
Hygienic Correctness of Drinking Water (»Official register of FRY«, No. 42/98) were
observed. The results show a good quality of the river water and its adequate treatment,
consequently having an extraordinary physical, chemical and bacteriological quality of
drinking water.

Since there aren't any chemical pollutants and the biochenosis of the mentioned region is
stable within the ’Rzav’’ ecosystem, the prospects offered by this water resource exceed the
dynamics of expansion of the urban areas of this river basin and its water supply. There is no
doubt that the hydro-biological potential of this exotic and in the world rare blessing
necessary for life and survival of the complete living world is quite certain. In spite of our
endeavours and knowledge, the latin saying *’Medicus curat, nature sanat’’ is still valid.
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CHEMICAL ASSESSMENT OF WATER QUALITY OF BOVILLA LAKE
FOCUSED ON DRINKING WATER USE

Alqi CULLAJ", Sonila DUKA', Lida PJESHKAZINI' and Bledar MYRTAJ?

'Department of Chemistry, Faculty of Natural Sciences, University of Tirana
’Institute of Hydrometeorology, Academy of Sciences, Tirana

The reservoir Bovilla, located about 15 km North-East of Tirana city, is the main source of
drinking water for the city of Tirana (more than 700.000 inhabitatns). Constructed in 1998, it
has a maximum volume of 80 x 10° m’, and a maximum depth of 60 m, near the dam. The
lake drains an area of approximately 98 km?, with as main source the river Térkuza with a
total discharge of about 105 x 10° m*/year. Outflow is about 1800 I/s to a treatment plant.
The study was initiated in response to concern over the deteriorating water quality
manifesting by an unpleasant smell and taste first detected on September 2001. The purpose
of this study was to collect sufficient baseline quality data to define current limnological
conditions at Bovilla Lake and provide a basis for future water quality protection and
monitoring.

One year data on water quality were collected, May 2006 — May 2007, at three sampling
sites on Bovilla reservoir, in the framework of a SCOPES project (no. JRPIB 7320-
111032/1) supported by Swiss National Science Foundation (SNF). General physic-chemical
parameters and chemical parameters measured at three sites with a frequency of two months
are presented. Measured parameters were: water temperature, pH, dissolved oxygen,
conductivity, alkalinity, total phosphorus, nitrate, nitrite, ammonium, total dissolved solids,
turbidity, permanganate index, UV absorbance, chlorophylls, and Secchi disk transparency.
Depth profile of nearly all parameters was conducted. Additionally a biological evaluation of
phytoplankton, zooplankton and microbiology was carried on, together with an assessment of
flora and vegetation and the human impact in the terrestrial watershed. Two other
presentations will consider other aspects of the Bovilla watershed.

Generally, the water quality of Bovilla lake comply the norms of class Al for raw drinking
water quality standards of EC Directives “Quality of Surface Water Intended for the
Abstraction of Drinking Water”, except for TSS (> 25 mg/L). Based on the P:N ratio (mean
31.9, min 13, max 48), the total phosphorus results in the most crucial limiting nutrient for
lake primary production.

An attempt to describe quantitatively the trophic status of Bovilla Lake, data from this study
were used in the evaluation based on the OECD study (1982), and the calculation of the
trophic state index (TSI) proposed by Carlson. Based on chlorophyll levels, Bovilla Lake
exhibited mostly characteristics indicative of oligotrophic conditions except for the period of
July-September showing mesotrophic and eutrophic levels. Based on phosphate
concentration water of Bovilla Lake showed oligotrophic levels except for the month of May
when meso- to eutrophic levels are found. Vertical thermal stratification persisted throughout
late November.

Some preliminary conclusions and measures for preventing deterioration in water quality are
presented focused mainly on human activity on land, and especially preventing the very
intensive erosion.
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BIOETHANOL FROM RENEWABLE SOURCES

Ivana BANKOVIC ILIC, Marija TASIC , Vlada VELJKOVIC and Miodrag LAZIC

Faculty of Technology, Bulevar oslobodjenja 124, Leskovac, Serbia

Ethanol obtained from biomass (bioethanol) is a modern way of using energy and a
significant substitute for fossil fuels and natural gas. Because of its purity, lesser volatility,
low toxicity and biodegradability in water and dirt, it is recommended for usage in engines
with internal combustion.. Raw materials used in the process for obtaining bioethanol may be
divided into three groups: sugars, starch and cellulose. This paper lists raw material
characteristics for bioethanol production. The technological process depending on the used
material is also defined here. Within the scope of every process scheme that is offered, there
is an accent on the process phase of the raw materials, which comes before the main phases
of fermentation and distillation.

MACJIOJABHATA PEIIKA KAKO CYPOBHUHA 3A ITPOU3BOJCTBO HA
BUOJAM3EJI

3opan JJUMOB', Coma UIBAHOBCKA', Ana MAPJAHOBUK-JEPOMEJIA?, Mupjana
JAHKYJIOBCKA' u Jbymuo JAHKYJIOCKHU'

Y @akynmem 3a semjodencku nayku u xpana, Anexcandap Maxeooncku BB, 1000 Cronje
’Hayuen uncmumym 3a nonedencmeso u epadunapemeo, Maxcuma oproe 30, 21000 Hosu Cao, Cp6uja

buomusenor mpercraByBa ajTepHATHBa Ha MHHEPAJIHHUOT Jau3el. Pecypcure 3a
HETOBO MPOU3BOJICTBO CE OOHOBJIMBY M3BOPH HA EHEPrHja, KAKO MITO CE PACTHTEITHUTE Maciia
U JKUBOTHHCKHATE MAacTH. YmorpebaTa Ha OMOIU3ENOT MPHIOHECYBa KOH MOA00OpYyBame Ha
KBAJIUTETOT HA BO3yXOT MPEKY 3HAYajHOTO HaMaTyBamke Ha eMHCHjaTa Ha CyJIdyp JTHOKCHI,
jarmepox MOHOKcuJ © yectuyku mnpaB. Co cBojaTa BHCOKa OHOpasragyBayka MOK
NpUIOHECYBa 3a OAP)KyBambe Ha KBAJIUTETOT Ha BojaTa. Bo cropenba co ocraHaTuTe roprba
e mo0e30e/ieH 3a YyBamke U MaHUITYJIaIHja.

Macnoto o KaHoJlaTa M OCTAHATUTE MACJIOJAABHH PEIIKH € Haj0apaHa CypOBHHA 32
MIPOU3BOJICTBO Ha Omoam3eln Bo EBpora u AMeprka. 3aBUCHO O] BUJIOT, MacJIo/IaBHATA PETKa
coapxu o1 40 mo 50% macino. Moxe fa ce cee U ’KHee CO UCTaTa MeXaHu3allrja noTpedHa 3a
KUTHUTE Kyl1TypH. MiMa 3HavajHa yiora BO IUIOJOPEIOT U UMa CIIOCOOHOCT Jia T Bp3yBa
TCIIKUTE U PAJMOAKTUBHUTE CJIEMEHTH OJ IM0YBaTa, MPUJIOHECYBAjKH KOH MOJI00pYyBame Ha
KMBOTHATA CPEIUHA.

ExoHOMUYHOCTa Ha TPOM3BOJICTBOTO HAa OMOIU3EN € MUKTUpPaHA OJf CYpOBHHATA,
Koja Tpeba J1a MMa MOHKUCKA IIeHa, Tla TIOPaId TOA O/ 3eMjOACICKUTE KyITYpPH HAJIIOTOIHU Ce
KaHOJIaTa ¥ OCTAHATHTE MACJIOJIaBHU PEITKH.

Bo Tpynor ce pasrienaHu moBeke TUMEH3UH Ha MPOU3BOJCTBOTO M yIOTpedara Ha
0M0/M3eI0T BO CBETOT.

Make0HCKO €KOJIOIIKO APYILITBO 163



IIT Congress of Ecologists of the Republic of Macedonia - Abstract book

OILSEED RAPE AS FEEDSTOCK FOR BIODIESEL PRODUCTION

Zoran DIMOV', Sonja IVANOVSKA', Ana MARJANOVIC-JEROMELA?, Mirjana
JANKULOVSKA' and Ljupco JANKULOSKI'

'Faculty of Agricultural Sciences and Food, Aleksandar Makedonski BB, 1000 Skopje
’Institute of Field and Vegetable Crops, Maksima Gorkog 30, 21000 Novi Sad, Serbia

Biodiesel is an alternative to petroleum-based diesel fuel. It is made from renewable energy sources
such as vegetable oils or animal fats. Use of biodiesel can help to improve urban air quality by
significantly reducing emissions of sulfur dioxide, carbon monoxide and particulate matter.

Biodiesel is highly biodegradable, making it an environmentally sound choice for preservation of water
quality. In comparison to other fuels, biodiesel is safer to store and handle.

Canola and other rapeseed’s oil is the preferred biodiesel feedstock in Europe and America. Depending
on the variety, rapeseed seed contains about 40 to 50 percent oil. They can be planted and harvested
with the same equipment used for small grains. In addition, they provide significant rotational benefits
and have ability to absorb heavy metals and radioactive elements from the soil, contributing to the
environment improvement.

The economics of its production is mainly dictated by the feedstock, which needs to be obtained from
the least-cost source, either canola or rapeseed, as most suitable crops.

This paper surveys many dimensions of biodiesel production and its use in the world.

CHEMICAL NATURE OF MINERAL WATERS IN THE REGION OF
GJILAN

A. HAZIRI, S. GOVORI, S. SPAHIU and A. MEHMETI

University of Prishtina, Faculty of Mathematical and Natural Science,
Department of Chemistry, 10000 Prishtina, Kosovo.

The object of this study was to research physical-chemical characteristics in the mineral
waters of wells in the region of Gjilan (Doberqan Well, Mineral water — Ponesh and
Shadervani — Gumnisht). Water from these wells was used as material for analyses. To
determine the quality of these waters, a number of water quality indicators, such as non-
stable components (soluble gases, iron, silicon dioxide and bicarbonate), cathions, anions and
microelements were determined. In reference to the gained analyses, it was ascertained that
the water has a volcanic origin and belongs to natron-bicarbonate—acidic waters.

For the determination of the water quality parameters, we used standard methods for water
analyzes, including classical methods and contemporary water analyses. As a classical
method, we have used volumetry, while from the contemporary analyses we have used
instrumental methods, including spectrophotometer UV — VIS, atomic abortion
spectrophotometer, conduct meter and pH — meter.
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COCTOJBATA CO PEHUKJIMPAIBETO HA IIVIACTUKATA BO
MAKEJAOHMNJA

Cno6omanka KOCEBA u Maja [IBETKOBCKA

Texnonowrxo-wemanypuwiku ¢paxyimem, Yuusepcumem Ce “Ce.Kupun u Memoouj”,
Pyrep Bowxosuu, 66, 1000 Cxonje, Maxedonuja

Jlenec, Bo Penmy6ika MakenoHuja He TOCTOM CHCTEM 332 OPTaHU3UPAHO COOMpame
U CeleKlMja Ha OTHaJ0T Ha HHMBO Ha JpXaBaTa. BKynmHHOT OW3HHUC €O CEKyHIapHU
MarepvjaJii TO BOJAT Maju IPUBATHU MPETHPHjaTHja KOWM padoTaT HMCKIYYHBO CIOPE
nazapHute ycioBu. 3aeanunata Ha Maxkenoncku Cekynmapuu Cyposunu (3MCC) e
OCHOBaHa O]l CTpaHa Ha 6 KOMIIaHWH, a JieHec uMa 62 WieHKH 4uj Opoj Ha BpabOOTEHHU ce
neruxu on 4.500-5.000. Bo 2005 romuwna pauHo ce cemapupaHu 5,3 Kg/KUTEN IUIACTUYCH
orman (www.zms.mk), ox BkynmHo 9-10 kg/xuten, reHepupan otnaa Bo PemyOmuka
MakenoHuja(HaIy U3BOPH).

Bo mocnenHuBe 1Be TOJUHN OCHOBAaHM CE€ M HEKOJKY Malld MPUBATHU KOMITAHUU 32
cobupame Ha PET mumuma, Ho 0e3 HUKakBa MOAIpIIKA WM CTUMYJI 011 Ap>kaBarta. Bo 2006,
KOJIMYECTBOTO COOPAH IIACTUYEH OTIAJ € 3T0JIEMEHO U U3HECYBa:

e PET mmmmma cca Skg/xuren (rosieM % Ha eTHOPOACH OTIIAM)
e PELD cca 3,5xg/5uten,3eMjonencku Gpomuu (jyroucTOYeH PETUoH )
e JIpyra TBpna miuacTtuka cca 0,2 Kg/xuren

[Tocrojar u 3 xomnanuu kou perukiupaar PO-pomauu, PET-mmmuma kako 1 TBpaa
IUTACTHKA, a PEIHMKINPAKETO HAa OBOj CTAAWYM Mojapa3Oupa cemapaiuja, MHCHE, CCUCHe U
rpaHyJjaliuja co eKCTpy3Hja.

ITocrepcku ke OWMOAT Mpe3eHTHpPAHH PE3yNTaTHTE Ol JABE CTYAMU HA MEXaHUYKO
PELMKINPake Ha MONTHONIeHUHH.

CURRENT SITUATION OF PLASTIC RECYCLING IN MACEDONIA

Slobodanka KIOSEVA and Maja CVETKOVSKA

Faculty of Technology and Metallurgy, University ”Sv.Kiril i Metodij”,
Rudjer Boskovic bb, 1000 Skopje, Republic of Macedonia

Currently, a state organized system of waste collection and separation in the Republic of Macedonia
does not exist. All business dealing with secondary materials is conducted by small private enterprises
which operate solely on the basis of the market rules. The Macedonian Association of Secondary
Materials (ZMSS) was established by six private companies and presently has 62 member-companies,
with a total of 4,500 to 5,000 employees. In 2005, ZMSS collected 5.3 kg/capita of manually selected
plastic waste (www.zms.mk) out of cca 9-10 kg/capita/year of waste produced in that year (own
source). Apart from ZMSS, a few small companies which collect PET bottles were established in the
last two years. However, they were created without any kind of support or help from the government.
In 2006, the amount of plastic waste collection had grown and reached (own source):

e PET bottles cca Skg/capita (with big % of clean stream)

e PELD cca 3,5kg/capita agricultural foils (in the south-east region)

e Other hard plastics cca 0,2 kg/capita

There are three small recycling companies in the country which recycle PO foils, PET bottles and hard
plastics. Their operations include: separation, washing, chopping and extruding.

In the poster presentation, the results of the two case studies regarding mechanical recycling of PO’s
will be shown.
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PERSPECTIVES FOR ECOTOURISM DEVELOPMENT IN NATURAL
PARK “RUSENSKI LOM”

Milena STOYANOVA

Tourist industry is very important for economic development of Bulgaria. The actuality of
this topic is predetermined of the leading position of Bulgarian tourism and of the optimum
position for alternative tourism development.

Natural Park “Rusenski Lom” is an interesting tourist destination. Its optimum geographical
situation, attractive nature of the Rusenski Lom river valley, propitious climate, relief, flora
and fauna turn this preserve territory into an interesting tourist destination.

Therefore, the aim of this article is to characterize the natural resources and to map out the
perspectives for ecotourism development in Nature Park “Rusenski Lom”.

PLANNING FOR THE SUSTAINABLE DEVELOPMENT OF IRRIGATION
AND DRAINAGE SYSTEMS

Svetlana POTKONJAK, T. ZORANOVIC and Ksenija MACKIC

Irrigation and drainage systems combine two important factors - land and water.
The strategic direction of sustainable development of these systems, looking at such aspects
as the necessary investments for construction, will be discussed in this paper.

In the model that will be suggested, the most important parameters of sustainable
development will be included, including physical, socio-economic, financial, biological-
enviromental and political considerations. Physical parameters refer to land area and quantity
of water, while socio-economic factors include labour power and the market. Furthermore,
financial factors refer to the operating cost of irrigation and drainage. Within the biological-
environmental parameters is effluent pollution and within the political parameters, laws and
regulations will be discussed.

This model will be tested on data from the Republic of Serbia.

EKO CEJIO, HIPEAU3BUK U MOJEJI 3A OAPKJIUB PA3BOJ
Mapjan JOJOBCKHU

Exo cemata Ou TH MO3WMIMHHpAE KAaKO, XKMBOTEH CTHUJ KOj TPETCTaByBa YCIICIIHO
IPOJOJDKYBalkhe KOH HelepUHHMpaHaTa WIHMHA U CE JKMBU MOJEJIH 3a OICTOjyBame. Tue
MpeTcTaByBaatr eeH edeKTuBeH U npudaTiuB HAUYMH 3a CIOpedyBambe Ha JIe3UHTerpamujara
Ha Hallara ColfjajiHa, eKOJIOIIKA M JyXOBHA Mpupojaa. Tue jacHO ro MOKaKyBaaT MpaBeroT
110 KOj Tpeba Jja ce ABMKUME KOH OJIp’KyBambeTo BO 21 Bek.

Exo cenoro mpeTcraByBa ypbaHa WiIn pypaiiHa 3aeIHUIA HA Tyre, KO TeKHEaT KOH
BOCIIOCTaBYBambE¢ Ha CKPOMEH, €THOCTABEH M OJPKJIMB HAYMH Ha KHUBOT. 32 J]a TO TOCTUTHAT
TOa, THE OCHOBaTa Ha CO3/IaBalbETO ja TEMEJaT Ha €KOJIOMIKHOT U3ajH, CO OOHOBYBH:E Ha
CTapOBPEMEHCKUTE O0Wuau, ynoTpeOyBame Ha EKOJOIIKH rpaadu, CO TMPOU3BOACTBO Ha
3/IpaBa XpaHa, KOPUCTECHE Ha aJITEpPHATUBHA €HEPTrHja, BeXKOHU 3a OMIITeCTBEHA HAATrpanda u
YIITE MHOTY IPYTH (popMH.
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Bo cBojoT ocHoBeH 00muk Exo cenata ce nenar Ha 2 KaTeropuu:
- IPEeXHUBYBAUKU €KO ceJla
- UHUIMJaTUBHHU €KO cejia

Exo cemata TMNMMYHO ce rpajaT Ha pa3lIWYHM KOMOWHAIMU O CJIETHHBE TpU
JTUMEH3HHU:
- Comjanmao-OnmITecTBEHHA
- Exostoniku
- Kynrypuo-nyxoBuu

JIoKONKY ce 0cO3Hae CyIITHHATa Ha TIOCTOEHETO Ha €KO cellaTa, cIo00IHO MOXKEMe
Jla KOHCTaTHpaMme JieKa Ipe]l HaC MMaMe KOHIIENT W MOJIeNl Ha OJP’KJIMB pa3B0Oj Ha €lleH
npocrop. Toa e Mozen 3a crac M peBUTANM3AIMja HA MHOTY CEJICKM 3aeJHHUIU KOH BO
MOMEHTOB ce 3a(aTeHH cO JAe3MHTErPAaTUBHHU MIPOLIECH, KOHIENT 32 BUCTUHCKO Bpakame KOH
IIPUPOJHUTE OTHUIIITA, COUYBYBakhE U IPOMOILIM]ja Ha KYJATYPHOTO HACJIEJCTBO U MPUPOJIHOTO
Oorarcrso.

ECO VILLAGE, CHALLENGE AND MODEL OF MAINTAINABLE
DEVELOPMENT

Marjan DODOVSKI

Eco villages it can be define as a life still, which is representing a successful continuing to no defined
future, and they are a live pattern for subsisting. They represent one effective and acceptable way for
detaining a disintegration of our social, ecological and spirit nature. They clearly are pointing the way
that we should take for the mainstreaming in 21 century.

Eco village is an urban or rural community of people who are trying for founding a modest, simple and
maintainable way of life. For achieve this, they a based on ecological design, with rehabilitating of
ancient customs, with using a ecological constructions, with producing a health food, with using a
alternative energy, with exercises for social upgrading and with many other ways.

In their basic profile, Eco villages can be dividing in two categories:

- survival eco villages

- initiative eco villages.

Eco villages can be typically built with different combinations from these three dimensions:

- social

- ecological

- culture-intellectual.

If the essence of the existence of the eco villages is already known than we could say that in front of us,
we have a concept and pattern of maintainable development of one space. It a pattern for saving and
revitalization of many village communities which in this moment are part of disintegration process, it is
a true homecoming; it is a keeping heredity and natural treasure.

DETERMINATION OF ORGANOCHLORINE PESTICIDE RESIDUES IN
SOME FISH SPECIES SOLD IN KONYA

Leyla KALYONCU, Thsan AGCA and Abdurrahman AKTUMSEK
Selcuk University, Science and Arts Faculty, Department of Biology, Campus, Konya, Turkey

In this study, the existence of organochlorine pesticide residues in 18 fish species sold in Konya
markets in Turkey have been investigated. Investigated residues of organochlorine pesticides are 14
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samples. Except endosulfans, the use of these had been restricted many years ago in numerous
countries, including in our country, due to their persistency.

In all 18 fish species examinated (trout, red mullet, bluefish, gilt-head bream, sea bass, horse mackerel,
goby, grey mullet, gurnard, greater amberjack, common sea bream, whiting, bonito, pilchard, native
mackerel, import mackerel, pike perch and garfish), the presence of residues of organochlorine
pesticides was determined. All 14 organochlorine pesticide residues were detected in all fish species
except trout, horse mackerel and bonito. In these residues of organochlorine pesticides, the pesticides
were found mostly in native mackerel, import mackerel, gilt-head bream, sea bream and in horse
mackerel. In the 14 organochlorine pesticides investigated, it was determined that aldrin in bonito;
dieldrin, endrin, o-endosulfan, p-p-DDT with p-p'-DDE in horse mackerel; heptachlor in native
mackerel; heptachlor epoxide, a-HCH with y-HCH in import mackerel; p-endosulfan in garfish; B-HCH
with 8-HCH in common sea bream and p-p'-DDD in bluefish have the maximum residue levels.

SUSTAINABLE AGRICULTURE, AGRICULTURAL TECHNIQUES AND
PLANTS DESIGN SUITABLE FOR ECOSYSTEM AT CENTRAL
ANATOLIA IN TURKEY WHERE MAY MOST PROBABLY BE

EFFECTED BY GLOBAL CLIMATE CHANGES

Ismail Hakki KALYONCU
Faculty of Agriculture, Department of Horticulture, University of Selcuk, Konya 42031, Tiirkiye

Turkey will be affected by global climate changes. According to estimations, it has been
proposed that highest effect will be observed in central Anatolia, as compared to other
regions. Central Anatolia is bare and arid and is, according to its flora, likely to become
desert and experience erosion. In addition, ground water has commonly been used for
agricultural irrigation. Plant design and irrigation techniques are still carried out in the
traditional manner. These applications reduce the levels of ground water, increase aridity and
damage the ecosystem.

Traditional agriculture has been carried out in the closed river basin of Konya in Central
Anatolia, containing Sult Lake and Karapinar and having salinity and desert problems. To
improve the sustainability of agriculture and conservation of the ecosystem, suitable plant
design and application of economical saving techniques on the irrigation systems is
necessary and inevitable. Unsuitable use of agricultural areas and unplanned activities must
be controlled. The fruit growing ratio of those having high economical income among plants
must be increased. Drip irrigation systems present maximum performances with minimum
water and must be applied. Finally, afforestation and sources of rain and oxygen will be
increased, erosion will be controlled and living areas of other livings will be supplied.

N3PABOTKA HA CTPATEI'WJA 3A BALITUTA HA IIPUPO/JIATA

Mune JAKUMOBCKU, Bacun AHACTACOBCKU u Camxo JOPZIAHOB

Munucmepcmeo 3a dcusomua cpeduna u nPOCMOPHO NAAHUparse, Ynpasa 3a Jcusomua cpeouta
ya. Ipesoencka 6p.52, Cronje

3HauajHa MPUOPUTETHA aKTUBHOCT BO MPOLIECOT Ha NMpHUOIKyBambe Ha PemyOinka

Makenonuja ko EBporickata YHHja € pa3BojoT M YHAIIPEIyBamkeTO Ha JejHOCTA 3aIUTHTA Ha
npupojara. JloHecyBameTO Ha CTPATCIIKH PA3BOjHM JOKYMEHTH KaKO HHCTPYMEHTH 3a
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nmonoOpyBame Ha cocToj0ara coO 3alITUTaTa Ha MPUpPOJaTa Ha HAIMOHATHO HHUBO €
IPUOPUTETHA L1eJd Ha MUHUCTEPCTBOTO 3 )KMBOTHA CPEIMHA U IPOCTOPHO IIAHUPAHE.

Enen on xiy4HuTE NOKYMEHTH CO KOj K€ ce YTBpJAAT NPUOPUTETUTE, MEPKUTE U
aKTUBHOCTUTE 3a 3allTUTa M YIpaByBame Ha mpupojata e Crparerujara 3a 3aliTUTa Ha
npupojara. M3roTByBameTo U JI0OHeCyBameTo Ha CTpaTeryjaTta 3a 3alllTUTa Ha IpUpOAaTa €
o0Bpcka of 3aKOoHOT 3a 3amTHTa Ha nmpupoaara ("Ciyxben Becauk Ha PM" 6p. 67/2004).

Crparerujara 3a 3aIITUTa Ha MPUpPoaTa ke ce u3paboTH Bp3 OCHOBA Ha aHAIM3a Ha
TEKOBHAaTa cocTOoj0aTa Ha WpPHPOJATa, OJHOCHO cOCTojO6aTra CcO TeOo-pa3HOBUIHOCTA,
OMOJIOIIKA Pa3HOBUIHOCT U 3alUTUTEHU TOJpayja.

Crparerujara 3a 3alITUTa Ha IpUpOAaTa BO OMILTH LPTU K€ ja 00jacHU LETOKyIIHa-
Ta BU3HMja, TTIaBHATA 1€ Koja Tpeba /1a ce OCTUTHE, TI0T0A, OCHOBHUTE LIEJIH U CTPATEIIKUTE
ornpene’aOu/MpUHIUIN 32 3allITUTa Ha IPUPOJIATa U Ke € elHa UHTerprpaHa paMKa, 3aCHOBa-
Ha Ha cepHja CTpaTelIKd KOMIIOHEHTH U MPUCTAIH, BO COMIACHOCT CO LIEJIOKYITHUOT CTOIaH-
CKH, ONIIITECTBEH M KYJTYpeH pa3Boj Ha MakeaoHM]ja. AKIIMOHUOT TUIaH K€ COJPKU JICTATHH
nHpoOpMaIMM 3a HAUMHUTE HAa KOU Ke Ce pealn3upaar NpeJBUACHUTE LIEIU NPEKy MEPKU U
aKTUBHOCTH, OLIEHKA Ha IMPHOPUTETHTE, MPOLIEHKAa Ha TPOLIOLIMTE, BPEMEHCKa paMKa 3a
UMIUIEMEHTAallN]ja, OYeKYBaHU PE3yITaTH U OATOBOPHU MHCTUTYIIMU 332 UMILIEMEHTAIIH]a.

DEVELOPMENT OF A STRATEGY FOR NATURE CONSERVATION
Mile JAKIMOVSKI, Vasil ANASTASOVSKI and Sashko JORDANOV

Ministry of Environment and Physical Planning, Administration of Environment
Drezdenska 52, Skopje

An important priority in the process of accession of the Republic of Macedonia into the European
Union is the development and promotion of nature conservation. The adoption of strategic development
documents as instruments for improvement of the status of nature conservation at national level is a
priority activity of the Ministry of Environment and Physical Planning.

One of the key documents identifying the priorities, measures and activities for nature protection and
management is the Strategy for Nature Conservation. The preparation and adoption of the Strategy for
Nature Conservation is obligation from the Law on Nature Protection ("Official Gazette of RM" No.
67/2004). The Strategy for Nature Conservation will be developed on the basis of an analysis of the
current status of nature, i.e. geo-diversity, biodiversity and protected areas.

The Strategy for Nature Conservation, in broad terms, will explain the whole vision, the main goal to
be achieved, and the basic targets and strategic commitments/principles of nature conservation. It will
represent an integrated framework based on a series of strategic components and approaches, in
accordance with the overall economic, social and cultural development of the Republic of Macedonia.
The action plan will contain detailed information about the manners on which the foreseen goals will
be realized through measures and activities, assessment of the priorities, costs estimate, implementation
timeframe, anticipated results and responsible implementing institutions.

INYCTOHNEILE TYMA BO PETIYBJINKA MAKEJTOHHUJA

Mapuna MAJINII CA3JOBCKA

Honuyucka akademuja-Cronje

[Tycromemerto mryma Bo Penmy6inka MakeoH1ja IPETCTaByBa CEPUO3EH €KOJIOLIKU
npo6sem. OHa IITO € 3Ha4ajHO 3a OBOj BUJ HA KPUMHUHAIUTET € (PaKTOT IITO OBa KPUBUYHO
JIeJI0 € Haj3acTalleHo oj obJiacTa Ha €KOJIOIIKY KPUBUYHU Jesa npomnucammany Bo 1. 22 of
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Kpusnunnor 3akonnk Ha P.M. Ilokpaj 3acrameHocra BO rojiemMa Mepa, OBa JeJl0 ce
KapakTepu3upa U CO HAHECYBalbe Ha €HOPMHA ILITETa IITO C€ OJHECYyBa JO KOJWYMHATA HA
HelerajiHo ceyeHara JapBHa Maca. Ilycromemero mryma Bo PemyOnuka Makenonuja ce
U3BpIIyBa Kako OJf JOMAIlHM Taka M OJ CTPaHW [JpKaBjaHW, 3HAYM HMMa M e€JHa
MHTEpHAIMOHAIHA TUMEeH3Hja. IcTo Taka BO BPLICHETO Ha OBa JIEJI0 MMa TPEH]I Ha IpUMeHa
Ha HACWICTBO OJf CTpaHa Ha CTOpPUTENHWTE, Oypu M yOHMCTBA HA JMLA 3aJ0JDKEHU 3a
0JIp>KyBamh€ Ha ITYMCKHOT Pe[l.

Cy06jexkTuTe HaAJEKHU 3a CIPEUyBamke Ha HellerajHara ceda Ha IIyMHU: MOJUIIH]a,
MHCIEKIMCKM OpraHy, IIyMCKa MOJHMIMja M APYTd, HE C€ JIOBOJHO KOOPJIMHHPAHU BO
O6opbara MpPOTUB OBOj TUIl Ha KpUMHHAJI. Bo HapemHMOT mepmona moTpeOHa € WHTCH3WBHA
copaboTka momery OBHE MHCTUTYILWH, HUBHO KaJpPOBCKO U TEXHUYKO EKUIIUPAE CO LET
YCIHEIHO CIpevyyBame Ha HeJlerajaTa ceya Ha IIyMUTe.

DEVASTATION OF FORESTS IN THE REPUBLIC OF MACEDONIA

Marina MALISH SAZDOVSKA
Police Academy- Skopje

Devastation of forests in the Republic of Macedonia is a serious ecological problem. What is important
for this type of crime is the fact that it is the most frequent one in the area of ecological crime acts, as
stipulated in Chapter 22 from the Penal Code of the Republic of Macedonia. Apart from being the most
frequent, this crime is characterized by the enormous damage it causes regarding the quantity of
illegally cut wood. Devastation of forests in the Republic of Macedonia is performed by both domestic
and foreign citizens, which means it also has an international dimension. A trend is also evident of the
use of violence in the commission of this crime by its perpetrators, even murders of people responsible
for maintaining the forest order.

The authorized subjects for prevention of illegal wood-cutting, including police, inspection organs and
forest police, are not sufficiently coordinated in the fight against this type of crime. Intensive
cooperation is necessary between these institutions in the future, as well as adequate personnel and
equipment with the aim of successfully dealing with illegal wood-cutting.

EKOJIOIKN OMBYJICMAH
Uckpa AKUMOBCKA — MAJIETUK
Honuyucka akademuja Cronje

Wncturynujara OMOyIcMaH € IpUCyTHA BO MHOTY 3€MjU BO CBETOT, HAMETHYBAjKU
ce KaKo HE3aBHCEH, HENpPHUCTpaceH M OOjeKTHBEH KOHTPOJEH MEeXaHW3aM 3a 3allTUTa Ha
npaBaTa Ha rparaHUTE BO CJIy4aj KOra ce IMOBPEJCHU O]l CTpaHa Ha JAP)KaBHUTE OpraHH.
[TocTojaT moBeke BHIOBM Ha OMOYACMaHM KOM CE€ OCHOBAaaT Bp3 OCHOBAa Ha pa3HH
KPUTEPUYMH: TIApJIaMEHTapHW, W3BPIIHK, OMOYJACMaHH OJ OIITa HAaJJIeKHOCT,
CHeIUjaTu3upaHnd OMOYJICMaHH UTH.

Haponuuor mpaBoOpanutren (OmOyacman) Ha PemyOnuka Makenonuja e
napiaMeHTapeH oMOyJCMaH O]l OMIITA HaJJIeKHOCT, KOj TW LITUTH IpaBaTa Ha rparaHuTte
Mery Jpyrute U o objacTa Ha eKOoJOorujaTa, BO CIydau Kora UCTHTE MM C€ MOBPEACHHU O
CTpaHa Ha OpraHUTE Ha Jp>KaBHATA yNpaBa M Ha JAPYI'M OPraHU W OpraHU3aLUM IITO MUMaat
JjaBHH oBiacTyBama. lloafajkm oJ KOMIapaTHUBHHTE HCKYCTBa, HAcTOjyBamaTa Ja ce
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OCHOBaaT CIENMjaTU3UpPaHu OMOY/JCMaHM KOM INTHUTAT MpaBa Ha OJpeleHa KaTeropuja Ha
rparaHy WM OJIpEe/ICHU TpaBa Ha TparfaHUTe M JieKa HUKOTAll He € HAalPaBeHO JOBOJHO BO
o0JlacTa Ha 3alITUTAaTa Ha TNpaBaTa Ha rparaHWTe, a UMajKH TO MpenBuja (HaKTOT JeKa ce
MOBeKe Ce IMOCBETyBa BHUMAHWE Ha 3allITUTaTa Ha >XKMBOTHATa CpPEIUHA, CE HAMETHYBa
NpaIIakeTo Al € ONMOPTYHO OCHOBAKkE M Ha CIeNMjaIu3upaH oMOyJacMaH o obiacta Ha
€KOoJIoTHjaTa.

ECOLOGICAL OBDUSMAN

Iskra AKIMOVSKA-MALETIC

Police Academy- Skopje

The ombudsman as an institution that is present in many countries in the world, imposing itself as an
independent, unbiased and objective mechanism for protecting citizens’ rights in cases of
maladministration of the state bodies. Based on different criteria, the ombudsman may be classified as
several types: parliamentary, executive, general authority ombudsman, specialized, etc.

The Ombudsman of the Republic of Macedonia is a parliamentary ombudsman with general authority
which provides protection of the rights of the citizen’s in the field of ecology, among others, when
violated from particular state administration bodies. Keeping in mind comparative experiences and
practices to establish specialized ombudsmans which protect the rights of a certain category of citizens,
or protecting particular citizens’ rights and considering the fact that enough has never been done in the
area of protecting citizens’ rights and that lot of attention is devoted to the protection of the
environment, a question is raised - is there a need for specialized ombudsman in the field of ecology?

TEOPHNJA U ITIPAKCA HA O/IPXXJIVIB PA3BOJ

bucepka IMMUIIIKOBCKA
Yuueepsumem Cs “Ce.Kupun u Memoouj”’, Cxonje, Penybnuxa Maxedonuja

OpnpxnuB pa3Boj MPETCTaByBa TAKOB Pa3BOj KOj T'M 3aJI0BOJIyBa IMOTpeOUTE Ha
ceramHara reHepanuja 0e3 1a Biujac Bp3 MOKHOCTAa WJHUTE I'eHEpalMH Ja TH 3aJ0BOJIaT
COIICTBEHUTE MOTpeOu. Bo xemujara, XxeMuckaTa KUHETHKA, HA IPUMEP 300pOT OAP>KIMBOCT
O0MYHO HMa 3Hadelke Ha IMocTojaHocT. Pa3Boj 3HauM NPOrpecHBHO MOAO0OpYBame,
TpaHchopMallija Ha EKOHOMH]jaTa U OMIITECTBOTO.

Taka antepHatuBHo, OIpXJIMB pa3Boj ro JAepUHHpPaME Kako HpPOTrpecHBHA
TpaHcopMaIMja Kako Ha EKOHOMMjaTa Taka M Ha OIIUTECTBOTO KOja MOXeE Ja ce ce
MOJ/IP’KyBa JOJT TEpUoJ Ha Bpeme Oe3 CepHO3HO M HEMOBPAaTHO Jla C€ HAIUTeTH Ha
YOBEKOBAaTa CPE/HHA.

Bo oBoj pedepar ke Ounme pasrienaHa KOHIENIMCKa (TEOpeTcKa) Mo3ajJuHa Ha
Onp:KIUBUOT Pa3Boj MPEKY TPU IIaBHU (PaKTH.

OBue Tpu paxkTH Kou Ke OuaaT onmuilaHu BO pedepaToT I MOTBpAyBaaT OrpaHUUyBamaTa
Ha YOBEKOBHOT MHTEJIEKT HACIIPOTH CpPEeIUHATA.

@®AKT 1: IlponomkeHa aerpajanuja Ha NpUpOAHATa CPEANHA CO YOBEKOBHTE aKTUBHOCTU
KoM Ke Ouaat npukaxaHu.OJHECYBalkETO Ha JP>KaBHUTE BIaJU U COBETOT 3a 0€30€1HOCT.
OAKT 2: IloBekero apkaBHU BJIaAM H3IJIe[a JieKa HE cakaaT WM CE€ HECHocOoOHH Ja
HampaBaT HEIITO IIOBEKE 3a Ja T'M HaJMHHAT C€ IMOroJIeMUTE MpoOJeMH MOBpP3aHU CO
KMBOTHATA Cpe/inHa, a MEeI'yHapOJAHNUTE MHCTUTYLIMU U OpTaHU3alluu U3je]a J1eKa ce€ HEMOK-
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HU MCTO Taka. 3HaUM OJHECYBamE€TO Ha JIP)KaBHUTE BIJIAAM, HA COBETOT 3a 0e30eIHOCT U
pa3sHU JOTOBOPU Ha INI00AIHOTO 3araJyBame Ke OUaT pasrielaHd i KOMEHTHPAHHU.

®AKT 3: [TopacToT Ha HaceJIeHUETO BO 3eMjUTE BO pa3Boj MPETCTaByBa CEpHO3HA 3aKaHa 3a
riiobarHaTa TPHUPOJHA CpPeArHA OCOOCHO OJI acleKT Ha KBAJIMTETOT Ha >KMBOTOT. Mako
HACEJICHHETO BO MHOTY pPa3BHEHH 3€MjH BCYIIHOCT CE€ HaMmallyBa, 3eMjUTE€ BO pa3Boj
TeHepaHo 3a0eNe)XyBaaT HUBO Ha pacT Ha HACEJICHHUE KO MPEeIN3BUKYBA 3aIPHXKEHOCT.

@aktutre 1, 2 m 3 jacHO TOKaXyBaaT J[eKa MPHUPOJHATA CpelWHA - HAIIETO
KUBEATHUIITE € HEMUWIOCPAHO YHHUIITYBaHO CO YOBEKOBUTE aKTUBHOCTU. HaBuCTHHA, UMajKu
ja peajrcTUYHATa MPOEKIIMja 32 OHA IITO CEra ce CIydyBa BO €EH IMOJOJI MEPUOJ, TEIIKO
JIeKa ¥ TIOTBPJICH MATOJIOUIKA ONTHMHCT OM OUIT MUPEH 3HAE]KHU 32 OBUE MPEBUIYBAA.

Nmajkn ja TexuHaTta Ha MpoOJEMOT M YPreHTHOCTa Ha HETOBOTO pEIIABambC,
edeKkTUBHATa MMIUIEMEHTAIlMja Ha OJAPXKIMBUOT pPa3BOj H3rjena JeKka BO MOMEHTOT €
€IMHCTBEHATa OCTBApJIMBa CTpaTervja 3a JOJTOPOYEH OINCTAaHOK Ha YOBEKOBHOT BHUJ CO
npudatiauB KBAIUTET HA KUBOT.

THEORY AND PRACTICE OF SUSTAINABLE DEVELOPMENT
Biserka DIMISKOVSKA
1ZIIS, University “St.Cyril and Methodius” , Skopje, Republic of Macedonia

Sustainable development is development that satisfies the needs of the present generation without
jeopardizing the satisfaction of the needs of future generations. In chemistry and chemical kinetics, for
instance, the word “sustainability” usually has the meaning of continuity. Development means
progressive improvement through transformation of the economy and society. Sustainable development
is alternatively defined as progressive transformation of both economy and society that can be
supported for a long period of time without seriously and irreversibly harming the human environment.
This paper deals with the conceptual and theoretical background of sustainable development through
three main facts. These three described facts confirm the limitations of the human intellect regarding
the environment:

1. There is continuing degradation of the natural environment due to human activities. In this respect,
references will be given to behaviors of national governments and the Security Council.

2. Most national governments seem to be unwilling or incapable of doing more towards solving big
problems relating to the human environment, while international institutions and organizations seem
powerless as well. The attitude of national governments, the Security Council and various agreements
related to global pollution will be considered and commented on.

3. Population increases in developing countries represents a serious threat for the global natural
environment, particularly for quality of life. Although the population in many developed countries is in
fact decreasing, the developing countries generally show rates of population growth which arouse
concern.

These facts clearly indicate that the natural environment, our living place, is mercilessly being
destroyed by human activities. Having a realistic understanding of what has been happening for a long
period of time, it is difficult even for the most optimistic persons to be at peace when thinking about the
future. Considering the seriousness of the problem and the urgent need for a solution, effective
implementation of sustainable development seems to be the only feasible strategy of long term survival
of human beings with an acceptable quality of life.
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3A HEOJIPKJIMBOCTA HA AKTYEJIHHOT KOHLEIIT 3A
OJPKJIMB PA3BOJ

[Terap BOIIEBCKH
Exonowxo opywmeo “Exo-mucuja’, yn. “Hapooen ¢pponm” 6p. 25/59, Cronje

AKTYEJIHHOT KOHIENT 3a OAP>KJIUB Pa3BOj MMa HAaJMAJKy J1Ba CEPUO3HHU “TEHETCKU
nedekTu’”: aHTPOMOLEHTPU3MOT U KOH3yMepH3MOT. OBHE HEJOCTATOLHU TO MpaBaT KOHLEH-
TOT KOHTPAJAMKTOPEH, HEPEeaJMCTHUEH M HECHpoBeIMB. HamecTo MIMIMYHO 3aMHCIIeHATa
XapMOHHja Mel'y eKOHOMHMjaTa, CollMjajHaTa MpaBAa M 3allTUTaTa Ha XKMBOTHATa CpPEAMHA,
OHa INTO TO UMaMe€ Ha TEPEH € €JeH MOHCTPYO3€H aucOamaHCc Kaje eKoHoMHjaTa (OTHOCHO
“exoHOMM]jaTa”) € €AMHCTBEHNOT BUCTUHCKU NMPUOPHUTET, a, CIOPEIEHU CO Hea, COLujaHaTa
IpaBJa U 3alITUTaTa Ha )KUBOTHATA CPE/IMHA Ce CMEIIHM IYUHEba KOM MMaaT caMo JIeKopa-
TUBHAa (yHKIMja. 32 HABUCTHHA Jla UMaMe OJPKJIMB pa3Boj, Mopa Ipe] ce Ja I'M peje-
¢dbuHEpaMe MECTOTO U yJiorata Ha 4OBEKOT BO Ouocgepata. Toj Mopa J1a cTaHe paMHOIIPaBeH
1 OArOBOPEH YJIEH Ha €KOCHUCTEMOT, a He J1a Ou/ie HEroB KalpHulKMO3€eH rocrnoaap (T.e. aa ce
OJITHECYBa KaKO CJIOH BO MPOJIaBHUIIA 3a MOpLENaH), Kako ITO € cera ciaydajoT. Mcro Taxa,
peneduHunmja 6apaar U NOMMUTE “‘€KOHOMHJAa” M “pa3BOj”’, KOM JIeHEC ce anulu 3a eaHO
HEBHJICHO YNPOIIACTyBH€ HAa CBETCKUTE PECYpCH BO HpalMOHAIHATA TpKa MO NMPOQUT U
3aJI0BOJTyBam-€ Ha U3MHCIIEHU NOTpedu. MTHa e moTpebara 1a ce AeMacKkupaaT OBUE HABOJHO
OpUpoHM noTpedu u ox ['ocnon AaaeHu npaBa Ha YOBEKOT (BO yue MMe ce Boau GopOata 3a
“mporpecotr”) M Ja ce CIpedd OBa JyJWIO KO€ BOJAM KOH YHHILUTYBame HA JKUBOTOT Ha
aHeTaBa. Mopame f1a ce 0cino00auMe 0 MEHTAJIUTETOT Ha MOTPOLIYBAaYKOTO OINLITECTBO
KOj € 1yab0KO BCajZieH BO CUTE HAC U HE NpaBU HEroBW KpTBU. OOBpCKa Ha €KOJIO3UTE U
€KOJIOTUCTUTE € MPBO CaMUTE Ja ro HalpaBaT OBOj KOMEPHUKAHCKU MPECBPT BO CBOjaTa
CBECT, I1a I0TOa Toa Ja ro 6apaat u oA cute Apyru. Jlaim cMe nopacHaTH Ha oBaa 3ajada?

ON THE UNSUSTAINABILITY OF THE CURRENT SUSTAINABLE
DEVELOPMENT CONCEPT - A PROPOSAL OF A RADICALLY
DIFFERENT CONCEPT

Petar BOSEVSKI
Environment Association "Eko-misija", Skopje, address: ul "Naroden front" No. 25/59

The current sustainable development concept contains at least two serious “genetic defects”:
anthropocentrism and consumerism. These shortcomings make the concept contradictory, unrealistic
and unable to be implemented. Instead of the idyllically perceived harmony amongst economy, social
justice and environment protection, what we encounter in the field is a monstrous misbalance where
economy (or rather “economy”) is the only true priority and, in contrast, social justice and environ-
mental protection seem to be funny little dwarfs with a solely decorative function.

In order to truly achieve sustainable development, we primarily need to redefine the place and role of
man in the biosphere. He has to become equal and responsible member of the eco-system, and not to be
its capricious master (i.e. act as an elephant in a china shop), which is currently the case.

Also, redefinition is necessary for the terms “economy” and “development”, which are presently an
alibi for unprecedented destruction of the world’s resources in the irrational race for profit and for
satisfying invented, artificially created needs. It is urgent to unmask these allegedly natural needs and
by God given rights of man (on whose behalf the battle for “progress” is being fought) and end this
madness which inevitably leads towards the destruction of life on this planet. We need to get rid of the
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consumerist mentality which is incorporated deeply inside all of us and makes us its victims. The
obligation of ecologists and environmentalists is to first make a Copernican twist in their own mind,
and then require it from all others. Are we grown up enough for this task?

OAPXKJIINBUOT PA3BOJ U EBPOIICKATA YHHUJA
Maprapura MATJIMEBCKA

3auneHnyBameTo BO EBporickara YHuja e crparemka nen Ha P. MakenoHuja u
HEMHHOBHO oIlpaka ciieielhe Ha Hej3uHaTa reHepasiHa noiautuka. O npes U3BECHO BpEME,
€BPOIICKMOT MOJIEN 32 MHTETPalllja € 3aCHOBAaH BP3 BOJCHE HAa 3a€MHO MOJAPKYBayKU CTpa-
Teruu 3a cTabuieH eKOHOMCKH PacT, COIMjajeH Pa3Boj U 3allITHTa Ha )KUBOTHATA CPEeIMHA.

bapamara mTo ru mocraByBa 3allITUTaTa Ha XKMBOTHATa CpeJuHa Mopa Ja Ouaat
UHTETrpUpaHu NpU JePUHUPAKETO U CIPOBEIYBAHETO HA MOJUTHUKUTE U aKTUBHOCTUTE Ha
VYHujara, mwto ropopu Aeka EBporickara YHHja BOU NOJIUTHKA HA OJPAIIMBOCT HA Pa3BOjoT.

Ilen wa Tpymor e nma mocouu jaeka EBpornckata YHHja, Kako W HEj3UHHTE
MOCMHEYHH 3eMjH WICHKH, IO MMaaT MOCTaBeHO O IJIMBUOT Pa3BOj HA BPBOT HA HUBHATA
MOJUTHYKA areHja.

Bo 0B0j KOHTEKCT, BO TPYJOT C€ OCBPHYBa Ha BTEMEJICHOCTa Ha OJIpeI0H 3a OApXK-
JUB pa3BOj U 3alUTUTa HAa XXUBOTHATa CPEJMHA BO JOrOBOPUTE CO KOM C€ KOHCTUTyHpa
EBponckata YHuja, n3paboTeHUTE CTPATEIIKH TOKYMEHTH 32 OJp*JIKB pa3Boj Bo EY, kako u
Tenara 3a OJIPKJIMB Pa3Boj KoM (DYHKIIMOHMPAAT BO paMKU Ha OJJICTHH MHCTUTYIUU HA EY.
Ke GumaT NpUKaKaHW ¥ HAMIOPUTE HA TOCAMHEYHH YICHKH Ha YHHjaTa KOH IOCTHIHYBAmkbe
Ha OJP>KJIMBHOT Pa3BOj MPEKy M3paOOTEHM HALMOHAIHU CTPATETUH 33 OAPMIIMB Pa3BO] H
(dhopMHpaHU COBETOJABHU TeJa.

Tpynot ja ondaka u BaxxHOCTa Ha IpamameTo 3a PemyOimuka MakenoHuja kako
MpeayciioB 3a Biie3 Bo EY.

SUSTAINABLE DEVELOPMENT AND THE EUROPEAN UNION
Margarita MATLIEVSKA
Ministry of Environment and Physical Planning

Membership into the European Union is a strategic goal of the Republic of Macedonia and this target
obviously involves following its general policy. It has been some time since the European model for
integration was based on tracking a joint supportive strategy for stable economic growth, social
development and environmental protection.

The needs that are posed for the protection of the environment have to be integrated in the definition
and implementation of the policies and activities of the Union, indicating that the European Union
follows a policy of sustainable development. This paper aims to present that the European Union and
its member countries have placed sustainable development at the top of their political agendas.

Within this context, this paper provides incentives to the foundation for supporting sustainable
development and protecting the environment by means of the treaties that constitute the European
Union, the prepared strategic documents for sustainable development in the EU, and bodies for
sustainable development which function within the frame of different EU institutions. The efforts of
EU member countries relating to the achievement of sustainable development through preparing
national strategies and advisory bodies will be presented. Furthermore, this paper includes the
relevance of this issue for the Republic of Macedonia as a precondition for joining the European Union.
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NHCTPYMEHT 3A NIPEJAIIPUCTAIIHA ITOMOIII (UIIA)
MOKHOCTHU U ITIEPCIIECTUBU 3A 3AILITUTA N YHAIIPEAYBAIBE
HA " KUBOTHATA CPEJAUHA BO PEIIYBJIMKA MAKEJTOHHNJA

I'. KOKYXAPOBA

HanBopemrnara nomom Ha EBporickata YHHja 3a 3eMjuTe KOM HE ce HEj3UHH YICHKU
ce peanm3upa BO COracHOCT co J[oroBopoT 3a HEj3MHO BOCIIOCTaBYBamE€ U JJO0CEra ce CIpoBe-
JyBallle MpeKy Pa3JIu4yHU MpOorpaMH M MHCTPyMEHTH. [locTamHOcTa Ha 3€MjUTE€ KOH IPOT-
pamute Oelle BO 3aBUCHOCT O/ HUBHHOT cTaTyc. MiIMeHo, 3eMjuTe KaHIuAaTu UMaa MpHucTall
1o noroneM 6poj mporpamu (ISPA, SAPARD) co xou ce ¢unacupaa u HHPPaCTPYKTypHH
IPOEKTH, N0JIeKa MPHUCTANOT Ha MOTEHIUjaIHUTE 3eMjU KaHAugaTH Oelle OrpaHuyeH |
BOIJIaBHO ce (pUHAHCHpaa aKTUBHOCTH 3a U3rpaada v 3ajakHyBame Ha KalalluTeTHTE.

Bo tekor na 2006 rommna EBporickara YHmja ycBou PerynatmBa co Koja ce
BocrocTaByBa MHcTpyMeHTOT 3a npeanpuctanda nomom (MITA), co xoj cute noceramrHu
porpamMu ce BrpajayBaaT BO OBaa €IMHCTBEHAa paMKa, M KOH KOj TIpUCTal HMaaT |
MOTCHIIU]AJTHUTE ¥ 3€MjUTE KaHIUIaTH.

Bo Tpymor ke Ouzme JnaneH OCBpT Ha peryjJaTHBHTE KOW Ce€ OJIHECyBaaT Ha
BOCIIOCTaBYBame U cripoBeayBame Ha UIIA, ondartor Ha ognennute kommoHnety Ha UITA u
HALMOHAIHUTE NPOTPAMCKH JOKyMeHTH. Ke 6uie NpuKakaH IUIAHHPAHHOT METOX 3a
peanmzammja Ha WIIA Bo P.Makenonuja, HalMoHajHATa CTPYKTypa M CTaTycoT Ha
akTuBHOcTUTE. Llen Ha TpyAOT € Ja T NpUKaKe M OMHIle MOKHOCTUTE 3a peayn3alidja Ha
MpOeKTH oj obyiacTa Ha 3alTHUTa Ha >KMBOTHAaTa CpeAMHAa BO paMKU Ha OJICTHHUTE
KOMIIOHEHTH Ha UHCTPYMEHTOT.

INSTRUMENT FOR PRE-ACCESSION ASSISTANCE (IPA) POSSIBILITIES AND
PERSPECTIVES FOR PROTECTION AND ENHANCEMENT OF THE
ENVIRONMENT IN THE REPUBLIC OF MACEDONIA

G. KOZUHAROVA

The European Union’s foreign aid for non-member countries is realized in accordance with the
agreement for establishment and, in the previous period, was implemented through various
programmes and instruments. Assistance for countries was dependent on their status. Candidate
countries had access to most programmes, such as ISPA and SAPARD, where infrastructural projects
were financed. However, the potential candidate countries only had access to limited programmes
which usually financed activities focused on strengthening institutional capacities.

In 2006, the European Union adopted a regulation that established the Instrument for Pre-Accession
(IPA) through which all of the programmes were placed under one frame. Both candidate and potential
candidate countries were granted access to IPA.

This paper will highlight the regulations that relate to the establishment and implementation of IPA, the
scope of the components of IPA and the national programming documents. The envisioned method of
implementation of IPA in the Republic of Macedonia as well as the national structure and status of
activities will also be presented. The aim of this paper is to present and describe in the most appropriate
way the possibilities for implementation of projects in the field of environment protection within the
frame of different components of the instrument.
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KBAJIUTETOT HA BOJAATA 3A IIMEILE BO JOJIHO HOJOIKHUOT
PET'MOH

M. JABEBCKA- KOCTOCKA', Jlj. ®EJ3VJIN', M. CPBMHOBCKI?, M. UCMAWJIN® u
C. Alny*
" 34600 3a 30pascmeena sacmuma -Temoso,
T umHazuja - Temogo
3 UEX, CEEY, Temoso
“CYT - Temoso

Ilenta Ha TPYOOT € Ja ce Jaje XUTHEHCKaTa OIEHKA 3a 3[paBCTBEHATa MCIPABHOCT Ha
BOJIaTa 3a MUEHE O] JaBHUTE BOJOCHAOIUTEIIHW OOJEKTH BO CEJICKHTE Hacenou Bo JlosHO
[Tomomknotr peruoH W rpafgoT Teroo. McToTo € CTOPEHO Bp3 OCHOBAa Ha ITO3HATHOT
MOpPOUTIUTET 3a aKyTHHUTE ILPEBHU 3apa3Hu 3alosyBama 3a nepuofor 1998-2006 ron.
XUWrueHckara CIpaBHOCT HA BOJATa O] IIEHTPATHUOT BOJOCHAOIUTENICH CUCTEM BO TPajioT
TeToBO € cieneHa co YecToTa OJ TpH IIaTH BO Helenara Ha 5 MepHu Mecrta. Jloaeka of jaB-
HUTE BOAOCHAOIUTETHH CUTEMH BO CEJICKHTE HAcelOW € CleJileHa Ce30HCKH Ha MO 2 MEepHU
MecTa. J[Bara mapameTpu TemIieparypa W CJIOOOJCH XJIOp C€ MEpPEHH Ha TEpeH, JejcKa
JIpYTUTe PU3NIKO-XEMUCKH U OAaKTEPHOJIONIKH MMapaMeTPH C€ CIEJACHH BO Jaboparopujara 3a
CaHMTapHa MUKPOOHOJIOrHja U XeMUCKO-OpomaTosonika jabaparopuja npu J3Y 333 Tetoso.

3a OakTepuOJIONIKAaTa aHalu3a, U Toa BKYMHU KOMU(DOPMHU OakTepuu, KOTU(POPMHH
OakTepu o0 (eEKaTHO TOTEKI0, BKyNeH Opoj Ha aepoOHM Me30(wiIHH OakTepuw,
CTPENTOKOKHU 0J1 PEeKATHO TIOTEKIIO, CyI(DUI0-peIyIUPAYKN KIOCTPUINH, IPOTEYC BUIOBHUH,
nceynoMoHac aepyruHoca € kopucreHa MPN meromara (IIpaBunmHuk 3a BojaTa 3a MUCH-E,
Cn. Becank Ha P.M 57/2004).

Oumsnukure napamerpu (pH, KOHIYKTUBHOCT WS/Sm) ClEIEHH c€ eNeKTPOXEMHUCKH.
[ToTrpouryBauka Ha mepMaHraHaT, METOJla Ha BpUEHE CO Cyl(ypHa KHUCEIHHA, CYB OCTaTOK
rpaBUMETpUCKa MeTona, a3oTHUOT Tpua3d (NHjz;, NOjz;, NO,) cnekrpodoromeTpucku (co
HACH wmeronu npudarenu ox USPA), xnopuau -cniekrpodoromerpucku Meroga Ha HACH
(cormacuo IIpaBuaHHKOT 3a BojaTa 3a nmuewme, Ci. BecHuk Ha P.M 57/2004 “op).

Bp3 ocHOBa Ha JocCeramrHHOT MOHUTOPUHI BOJAATa 3a MHEHkE BO TPpagoT TeroBo
BOIJIABHO TW 3a/I0BOJyBa HOpMaTuBUTE coriacHO [IpaBunmHukoT 3a Boja 3a mueme (Ci.
BecHUK Op. 57/2004) koj BoeqHO € ycoriaceH co EBporckuTe HOpMaTHBH, J0JEKa jaBHUTE
BOJIOCHAOAUTENTHU O0JEKTH BO CEJICKHTE HAceIOM BOTJIABHOM MOKa)XKyBaaT OaKTEpHOJIOIIKA
HEUCTIPABHOCT.

QUALITY OF DRINKING WATER IN THE TERRITORY OF DOLNI POLOG
M. DABEVSKA- KOSTOSKA, Dj. FEJZULI, M. SRBINOVSKI, M. ISMAILI and S. ALIU

The aim of this study is to give a sanitary estimation and to mark the healthy aspects of drinking water
from Publish water supply systems in villages in Dolni Polog and the town Tetovo, as well as on the
basis of published morbidities from acute intestine infection to find any correlation between them from
1998 to 2006.

A sanitary estimation of water is a result of establishing a monitoring system of sampling, meaning that
we must take samples three times a week from 5 different places from Tetovo and from the Publish
water supply systems in villages two times seasonally. Two parameters, temperature and free chlorine,
were measured on a field and the anther parameter physical, chemical and bacteriological were
measured in a laboratory in JZU ZZZ Tetovo (laboratory for sanitary microbiology and laboratory for
sanitary chemistry).
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Bacteriological tasting, which includes all coliform bacteria, coliform bacteria from fecal origin, all
numbers of aerobny mezofilne bacteria, fecal streptococcus, proteus strain ,pseudomonas aeruginosa,
were measured using the MPN method (Official Gazette of R. Macedonia No.57/04 )

Physical parameters (pH, conductivity uS/sm) were measured electrochemically. Other parameters,
including the permanganate index value-acid boiling method, total solid dried - gravimetrical method,
N as a NH; ,N as a NO, and N as a NO;, all spectrometric methods (HACH ,USEPA accepted ) and
chloride -spectrometric method, were run in correlation with Official Gazette of R. Macedonia
No.57/04.

On the basis of this monitoring, drinking water in Tetovo has been correlated with the normative given
in a ”Regulative of drinking water” Official Gazette of R. Macedonia No.57/04 which is in
coordination with European regulative, until Publish water supply systems in a villages generally
shows bacteriological pollutions.
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SPATIAL VARIATION OF TERRESTRIAL MACROFAUNA ALONG AN
URBAN-RURAL GRADIENT IN SKOPJE CITY AND ITS SURROUNDINGS

Aleksandra C. GORGIEVSKA', Dana PRELIC' and Slavéo HRISTOVSKI'
!Institute of Biology, Faculty of Natural Sciences and Mathematics, Gazi Baba bb, 1000 Skopje

The aim of this study was to evaluate the influence of urbanization on terrestrial macrofauna
in three different localities (urban -U, suburban -S and rural-R) along an urban-rural gradient
in Skopje city and its surroundings, as well as to determine the structure of the arthropod
community. Material was collected monthly during a one year period from July 2004-July
2005 by using pitfall traps placed along a transect. Qualitative and quantitative analyses,
seasonal dynamics and spatial variations along a gradient were determined.

The presence of five classes, including Insecta (Coleoptera, Homoptera, Hemiptera,
Orthoptera, Diptera, Dermaptera, Neuroptera, Lepidoptera), Arachnoidea (Aranea),
Crustacea (Isopoda), Myriapoda (Centipedes. Milipedes) and Gastropoda, was registered. In
total, 1014.85 ind/trap were found, of which the most abundant were Aranea, Coleoptera and
Diptera.

During the investigation period, variations of the abundance between different groups were
noted, with the highest values occurring in the spring-summer period and the lowest in the
winter period. Compared by localities, the abundance didn’t differ significantly, although the
rural locality had the highest number of individuals.

PRELIMINARY INVESTIGATION OF THE DIEL ACTIVITY OF
MYRIAPODS (DIPLOPODA, CHILOPODA) IN ANTHROPOGENIC AND
RURAL HABITATS IN THE TOWN OF SHUMEN AND SHUMENSKO
PLATEAU (NE BULGARIA)

Darina BACHVAROVA' and Pavel STOEV?

! Shumen University Ep. Konstantin Preslavsky, 115 Universitetska Str., Shumen 9700, Bulgaria,
2 National Museum of Natural History, 1, Tsar Osvoboditel Blvd., 1000 Sofia, Bulgaria

This paper presents a first attempt of studying the diel activity of myriapods (Chilopoda,
Diplopoda) in Bulgaria. The experiment was carried out in two different sites situated in the
region of Shumen Town, northeastern Bulgaria that have different levels of anthropogenic
impact. The first site (U) is located within the town boundaries, in the park of the Shumen
University, and represents heavily urbanized mixed forest, comprised of Pinus nigra, Tilia
tomentosa, Robinia pseudoacacia, Aesculus hippocastanum, Cercis siliquastrum, etc. The
altitude is 226 m, soil pH — 7.37. The second site (RI) is located outside the town, in Bukaka
Reserve, which is part of the Shoumensko Plato Natural Park. The dominant tree species is
Fagus silvatica L. ssp. moesiaca, in certain places mixed with single individuals of Carpinus
betulus L., Acer campestre L. and Fraxinus excelsior L. Mean altitude is 350 m, soil pH —
4.18. Ten Barber traps filled with 50% solution of ethylenglycol and 3-4 cm’ formalin were
set in each site. They were checked every 2 hours over a 7 day period. The soil and air
temperature were measured during every sampling.

In total, 25 specimens representing 6 species were trapped from 29 June—6 July 2007. Of
them, 17 individuals (3 species) were millipedes, and 8 individuals (3 species) were
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centipedes. The most common species in both sites was Megaphyllum transsylvanicum
(Verhoeft, 1897) (14), followed by Lithobius nigripalpis L. Koch, 1867 (5) and Polydesmus
denticulatus C.L. Koch, 1847 (2). Another three species (Polydesmus complanatus
(Linnaeus, 1758), Lithobius forficatus (Linnaeus, 1761), and L. aff. lucifugus L. Koch, 1862)
were represented in the samples with single individuals. The low number of captured animals
is most likely due to the comparatively high average daily temperature (30°C), sometimes
reaching 42°C during daytime, and the low soil humidity (11%).

Although the collected material is insufficient to allow statistically correct results, some
preliminary conclusions can be made. All specimens were collected in the night, in the
period between 22.00 — 4.00 h, thus clearly showing nocturnal activity. All centipedes
(Chilopoda), except one, were collected at 24.00 h, while millipedes were active in much
broader ranges, i.e. between 22.00 — 4.00 h, with a peak between 24.00 and 2.00. Since the
soil humidity and temperature varied slightly in both sites (from 18.15°C to 19.35°C in U,
and from 16.67°C to 17,85°C in RI; average humidity in both sites — ca. 13%) we presume
that these factors are of little importance for myriapod activity.

HAJ3ACTAIIEHA IBETHO-AEKOPATUBHU I'PMYUIKH
BO CKOIICKHUTE ITAPKOBH

Jacmuaka PU3OBCKA-ATAHACOBCKA
Hlymapcku gpaxyimem, Yuusepsumem Ca. Kupun u Memoouj, Ckonje

[TpucycTBOTO Ha IIBETHO-/IEKOPATUBHUTE IPMYIIKHU, IIOKPAj OCTAHATUTE PACTUTEITHU
BUJOBH, € MHOTY BaXHO BO O(OpMyBameTO Ha MApKOBCKUTE MOBPUIMHU. Tue Tro
MpUBJICKyBaaT BHUMAaHHMETO CO ToJieMUWHaTa, Oojara, ¢opmara W Tpaadara Ha IBETOT
OJTHOCHO COLIBETHjaTa WM MaK CO HUBHaTa MMpHU30a. 3a pa3iuKa oJ JpBjaTa TUE IOJECHO CE
pa3MHOXKYBaaT U OJIJIelyBaaT, a *uBeaT aocta aoiro, 20 1o 50 ronuHu.

PaznukyBame HHCKM TPMYIIKH CO BUCHHA 7O | M., CpeIHO BHCOKU A0 2,5 M. H
BHUCOKH IPMYIIKH JI0 5 M. U TOBEKe.

Bo mapkoBute Bo Ckomje, NmOKpaj aBTOXTOHHUTE, CE€ cpekaBaaT U TojieM Opoj
UHTPOAYLMPAHU BUJOBH I'PMYILIKH, co noTekso oa Mcrtouna Asuja u CeBepHa AMmepuka,
Kako 1 xubpuau u popmu noduenu Bo EBpoma. On HUB okOdy 25 BUAOBU MpHMaraaTr Ha
[[BETHO-/IEKOPAaTUBHUTE TPMYIIKH KOU c€ JOOpO MpUIaroieHH Ha OBUE KIMMATCKU YCIOBH H
0co0eHO Ha YCIOBHTE BO TIpajcka cpenuHa. Bo oBoj Tpyn ce o0paboTeHHM IIBETHO-
JIEKOpaTUBHUTE TPMYLIKU KOU C€ HaJMHOTY 3acTaleHH BO nmapkoBute Bo Ckorje.

THE MOST ABUNDANT FLOWERING-DECORATIVE SHRUBS IN THE
PARKS OF SKOPJE

Jasminka RIZOVSKA ATANASOVSKA
University St. Cyril and Methodius, Faculty of Forestry,Skopje
The flowering-decorative shrubs, among other species, are very important in creating a park. They
capture our attention with the majority, color, form or structure of their blossom and are much easier to

raise and grow them than trees. They also live a long time, from 20-50 years. There are small shrubs,
Im., medium 2,5 m. as well as ones that reach 5 or more meters height.
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In spite of domestic, autochthon species, there are many introduced shrubs in the parks of Skopje,
coming from East Asia and North America, as well as many hybrids and forms from Europe. About 25
of them are blossom-decorative that are adapted to these climate conditions, including the air pollution.
This work deals with the flowering-decorative shrubs that are most present in the parks of Skopje.

AEPOITAJIMHOJIOIIKO U AJIEPTUCKO 3HAYEILE HA Ambrosia U
Artemisia BO PEITYBJIMKA MAKEJOHHUJA

C. MUJIKOBCKA', B. IIBETAHOB', J. KAPALIMHCKA-BUCJIMUMOBCKA', B.
MATEBCKW?, B. JAHAUYKOB®, C. PUCTECKA-KVYY',J. MMUHOB', H. EXXOBA' u P.
JAHKOBA*

"Hnemumym sa meouyuna na mpyoom, Konabopamusen yenmap na C30, Cronje, P. Makedonuja
Unemumym 3a 6uonozuja, Hpupoono mamemamuyu gaxynmem, Ckonje, P. Maxedonuja,
I30pascmeen Jlom na Cronje, P. Makedonuja
*Hayuonanen yenmap 3a sapasuu u napasumnu 6onecmu, Jlabopamopuja 3a anepeuja, Coguja, P.
byzapuja

Ilenta Ha oBaa cTyauja Oemie Ja ce JETEKTHpa aepOMATMHOIOMIKOTO U aJeprucKO
3Hauewe Ha Am (Ambrosia) n Ar (Artemisia) Bo P. Makenonuja. HajHOBUTE KOHIIEHTPAIIMH
Ha noseH o Am u Ar Bo Cxorje 6uiie OTKPUEHHU CO BOJIYMETPUUKHOT Metoa. Ilpenmer Ha
oBaa cTyauja Oelle U J1a ce Omnpeaeau 0JJHOCOT Ha OBHE JIBa TAKCOHA BO 6 penpe3eHTaTUBHU
obmactu Bo MakenoHuja M Ja ce OINpeneiM KopenalyjaTa Ha HUCTUTE CO MPOLIEHTOT Ha
MO3UTHBHATA CEeH3MOMIu3anuja KOH Ar U Am Kaj TOJNEeH CEH3UTHUBHUTE Jyre BO HCTUTE
obnactu. AHanmusurte Oea m3BemyBaHu co Hirst Bomymerpucku meton (Lanzoni VPPS 2000
cenyMaHeBeH camiuiep) Bo Ckormje, 2006* u ynotpeOyBajku Durham rpaBumMeTpucku MeTon
Bo 6 rpanoBu (Ckomje, Jlojpan, Oxpua, [Ipunen, lebap u [lexueBo), Bo nepuonot ox 1998-
2000. Enmpnemuonomkure npersiequn Oea WM3BEAECHU BKIy4YyBajku 722 ciydajHo n30paHu
cy0jextu Ha Bo3pacT ox 18-78 rox. (cp. Bo3pact 39.6+-13.5) xou KuBeaT BO UCTPAKYBAHUTE
cpenuau. EBanmyanujata BKIydyBa KOMIUIETHM HpamianHUIM W KoxkeH Prick Ttect 3a
HAjueCTUTE MHXAJIATOPHU ajiepreHu. ['0JUIIHUOT MOJIEHOB 30Up Ha Asferaceae TOJEHOT 3a
2006 r. uznecysa 1753 ( 2.31% ox BKynHHUTE MOJICHOBH 3pHIIA), Kaje mTOo Ar Oerie npercra-
BeHa co 1010 3pua, Am co 360, nogeka Taraxacum co 11. HajpucokaTta BO3qyIIHa KOHIICH-
tparuja Ha Am (113 3pHa Ha 1 M° 32 24 1) Gele peruCTpUpaHa Ha TOYETOKOT HA CEIITEMBPH,
noneka Ha Ar 78 3pHA Ha MOYETOKOT Ha ABTycT. HajBHCOK MpOIIEHT Ha MOJICHOBH 3pHA O]
Am cnopen TpaBUMETPUCKHM METOJ| CIOPEIEHH CO BKYIMHOTO IIOJIGHOBO HHUBO Oelle
npoHnajaeHo Bo Ckorje (0.2%), a na Ar Bo [ebap (1.3%). Hajsucokara npeBanenmmja Ha Am
MOJICHCKa aliepruja ucto Taka Oemne HajaeHa Bo Ckomje (6,5%), HO Ha Ar Bo Ilpumien
(20.3%). Peructpupana e 3HauajHa Kopeialdja MoMery MOJIEHOBOTO HHMBO M alepruckara
CEHCHUTH3allMja Ha MOJICHOBH ajepreHu 3a aBara TakcoHa (P <0.05).
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AEROPALLINOLOGICAL AND ALLERGENIC SIGNIFICANCE OF
Ambrosia AND Artemisia IN THE REPUBLIC OF MACEDONIA

S. MILKOVSKA', V. CVETANOV', J. KARADZINSKA-BISLIMOVSKA', V. MATEVSKI, B.
JANACKOV?, S. RISTESKA-KUC!, J. MINOV!, N. EZOVA! and R. YANKOVA*

! Institute of Occupational Health — WHO Collaborating Center, Skopje, R. Macedonia
’Institute of Biology, Faculty of Natural Science and Mathematics, Skopje, R. Macedonia
Health Center of Skopje, R. Macedonia,

*National center of Infectious and Parasitic Diseases, Laboratory of Allergy, Sofia, R. Bulgaria

The aim of this study was to detect the aeropallinological and allergenic significance of Am (Ambrosia)
and Ar (Artemisia) in R. of Macedonia. The recent concentration to pollen of 4m and Ar was detected
with the volumetric method in Skopje. We aimed to determine the behavior of these two taxa pollen in
6 representative areas in R. Macedonia and to correlate it to Am and Ar pollen sensitization among
people living in the same areas.

Analysis was performed by Hirst volumetric method with a 7-day LANZONI VPPS 2000 sampler
(Skopje, 2006*) and using Durham gravimetric method in 6 cities (Skopje, Dojran, Ohrid, Prilep,
Debar, and Pehcevo) in the period 1998-2000. Epidemiological survey was carried out including 722
randomly selected subjects aged 18-78 years (mean age 39.6 £ 13.5) living in the same areas. The
evaluation included completing a questionnaire and skin prick tests to common inhalant allergens.The
annual pollen count of Asteraceae in 2006 was 1753 (2, 31% of total pollen grains), where Ar was
represent with 1010 grains, Am 360 and Taraxacum 11. The highest airborne concentration on Am of
113 grains in 1 m3 per 24 h was noted at the beginning of September, and on Ar 78 grains at the
beginning of August.The highest percentage of the Am pollen grains compared to the total pollen level
was found in Skopje (0,2%), and of the Ar in the Debar (1,3%). The highest prevalence of the Am
pollen allergy was found also in Skopje (6.5%), but of the A in Prilep (20.3%). We found significant
correlation between pollen level and allergic sensitization to pollen allergens (P < 0.05).

SPATIAL VARIATION OF COLEOPTERA ALONG AN URBAN-RURAL
GRADIENT IN SKOPJE CITY AND ITS SURROUNDINGS

Aleksandra C. GORGIEVSKA', Dana PRELIC!, Borislav GEORGIEV? and
Slavéo HRISTOVSKI!

!Institute of Biology, Faculty of Natural Sciences and Mathematics, Gazi Baba bb, 1000 Skopje,
National Museum of Natural History 1, Tsar Osvoboditel Blvd, 1000 Sofia, Bulgaria

The aim of this study was to analyze the influence of urbanization on beetles (Coleoptera) in
three different localities (urban -U, suburban -S and rural-R) along an urban-rural gradient in
the city of Skopje and its surroundings, as well as to determine the structure of the
community. Material was collected monthly during a one year period from July 2004-July
2005 by using pitfall traps placed along a transect. Qualitative and quantitative analyses,
seasonal dynamics and spatial variation along a gradient were determined.

The presence of fifteen families, including Staphylinidae, Tenebrionidae, Carabidae,
Curculionidae, Dermestidae, Cantharidae, Chrysomelidae, Coccinelidae, Elateridae,
Histeridae, Scarabaeidae, Sylphidae, Anthicidae, Lucanidae, Cerambicidae, was registered.
In total, 338.87 ind/trap were found, of which the most abundant were Carabidae (119.23
ind/trap).
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During the investigation, variations of the abundance between different families were noted,
with the highest values occurring in the spring-summer period and the lowest in the winter
period. Compared by localities, the abundance didn’t differ significantly, although the
suburban locality had the lowest number of individuals.

POPULATION DYNAMICS AND BEHAVIOR OF SYNANTHROPIC
RODENTS IN THE REGION OF SUBOTICA

Aleksandra PETROVIC, Aleksandar JURISIC and Dragana RAJKOVIC

Department for Environmental and Plant Protection "Dr Pavle Vukasovi¢“, Faculty of Agriculture,
University of Novi Sad, Trg Dositeja Obradovi¢a 8, Novi Sad

The intensive urbanization and rapid enlargement of the human population in Subotica,
combined with a suitable composition of fauna and flora, have increased the population
density of synanthropic rodents, especially the Norway rat (Rattus norvegicus Berk.) and
house mouse (Mus musculus L.). The high amount of easily accessible food and numerous
well-hidden breeding sites have changed the usual behavior of these species.

The population dynamics of rodent species and their behaviors were studied from February
to April 2007 on regular weekly intervals at three localities, including downtown, a suburb
part of the city called Prozivka and a semi-urban part of the city called Pali¢. Five standard
methods were used, including enquiry, monitoring the active wholes, breeding nests and
burrows, prospecting the droppings and feet tracks and census by baiting and census by
trapping.

The suitable meteorological factors (mild winter period), poor sanitary conditions in some
parts of the city and high reproductive potential of Norway rats and house mice have caused
the appearance of stable populations with high density and activity. The study has
demonstrated the change in behavior of Norway rats, such as expanding their territories,
changing their eating habits and becoming more aggressive.

CURRENT CONTROL STRATEGIES FOCUSED ON Ixodes ricinus L.. AS
THE PRIMARY VECTOR OF LYME DISEASE IN NOVI SAD

Aleksandar JURISIC, Aleksandra PETROVIC and Dragana RAJKOVIC

Department for Environmental and Plant Protection "Dr Pavle Vukasovi¢ “, Faculty of Agriculture,
University of Novi Sad, Trg Dositeja Obradovica 8, Novi Sad

Ixodes ricinus L. is known as the main vector in the transmission of Lyme disease. The
suitable ecological factors and composition of flora and fauna present in the region of Novi
Sad enhanced the development and maintenance of stable populations of Ixodes ricinus L.
during the last few years. Due to the ticks’ significance as confirmed vectors of severe
diseases of humans and animals in several recent years in our country, comprehensive
research has been performed with the aim of finding the most efficient strategies for their
control.

The sampling of all stages of ticks was performed at five localities chosen by ecological and
epidemiological indications. The dynamics of Ixodes ricinus population were prospected by
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application of Flag-hour method (Maupin et al. 1991) on regular weekly intervals during the
daily activity period. The identification of species was done according to A. Estrada Pena et
al. (2004). The presence of infected ticks was registered at all studied localities in Novi Sad.
The adequate application of non-chemical methods, especially biological control measures
(mowing the grass and weeds, regular removal of garbage) with permanent monitoring of
tick populations decreased the density of tick populations and reduced the use of chemical
methods.

MONITORING OF THE «LICHEN DESERT» IN THE AREA OF
BELGRADE (1980/81; 1991; 2007)

Mirko CVIJAN, Gordana SUBAKOV-SIMIC and Jelena KRIZMANIC
Institute of Botany,Faculty of Biology, University of Belgrade, 11 000 Belgrade, Serbia

Regarding air pollution, lichens have already been studied in the area of Belgrade by the
Department of algology, micology and lichenology of the Faculty of Biology in Belgrade.
On this occasion, special attention has been paid to changes of the surface of the “lichen
desert’, i.e. the area which is characterized, especially in the winter period, by SO,
concentration exceeding 150 pg-m™ of air, i.e. above the MCA.

Comparing the results obtained in 1980/81 and in 1991, it has been confirmed that the
“lichen desert” expanded (from 12 to about 13 km?) as a consequence of deterioration of the
air quality in the southern and northeastern part of Belgrade area.

The investigations carried out in 2007 showed that in the last 16 years ‘lichen desert” was
substantially reduced in the Belgrade area with the current surface of about 11 km?. This
phenomenon is the most prominent in northern and western part of Belgrade area. Somewhat
greater expansion of the “lichen desert” in southeastern part of the city area does not show
the actual picture in the area. Namely, a great number of blocks of flats, a small housing
project, have been built in that part of the city. However, in newly formed green
surfaces/areas there grow young trees which have not yet been inhabited by lichens, but they
may be expected in a few years. In that sense, that part of the city in near future will cease to
be the “lichen desert”.

This positive trend of the “lichen desert” shrinking is caused by numerous facts: expansion
of areas with central heating, greater usage of electric power for heating, process of
gasification etc.

BJIMJAHUE HA OTIHHAJOIMUTE BP3 OKOJIMHATA
Pajua BOI'ECKA, brarunia IEKOBA u bussana TEPACUMOBCKA

CYI'C “Mapuja Kupu- Cxnoooecka”, IlI Maxedoncka bpueaoa 63 “ 1000 Ckonje, Maxeodonuja

[ToroieMuoT fenm ox OTHAIONUTE KOj IITO YOBEKOT TM CO3/1aBa BO CpPEIMHATA BO
KOja JKHMBee MMa OMOJIOLIKO MOTEKJIO T.€. BO CBOJOT COCTAB MMaaT OPraHCKU MaTepUH.

Otnagonure o XpaHa W MaTepujajid 3a HEJ3UHO MaKyBambe U UyBame O0JieKa U
pa3Hu MaTepHjaHu 100pa CO KOj YOBEKOT I'0 ypeayBa CBOETO KHBEAIHUIITE, CEKOjTHEBHO Ce
W3HECyBaar O]l JOMOBUTE BO BHJ Ha I[BPCTH M TeUHH OTmanonu. CoCTaBOT U KOJMYMHA HA
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LBPCTHOT OTIAJI 3aBUCH O] TIOBeke (PaKTOPH: CTAHIAPOT Ha )KUBECHE, MECTOIMOIO0KOaTa Ha
HACEJICHOTO MECTO, TOJWIIHOTO BpeMe M Ipyru (akToph. 3a KOMYHAIHHOT OTmam BO P.
MakeioHMja ce M3TpajJicHu MOBEKe NenoHuU. ENMHCTBEHA COBpeMeHa JIEMOHMja BO TPaioT
Ckomje e Jlpucna, koja € m00po mpoektupaHa. OcTaHATUTE NEMOHUH HE TH HMCIIOTHYBaaT
EKOJIOIIKUTE CTaHJapay CO IITO C€ IOCTOjaHa OMAcHOCT 3a OKojJuHara. Hajuecto ce
M3rpaJicHH Ha ajyBUjaJHA MM KapCHA MOYBa CO IITO TMOCTOM OMACHOCT 3a 3arajayBame Ha
MOJI3¢MHHU BOJIU MPEKY MUTpaIlija Ha pacTBOPJIMBH COCTOjKU. Bo 0BOj Tpy/ ke OumaT najeHu
pe3yNTaTH OJ1 PAHTHpakE BP3 OCHOBA HAa METOJIOT HAa KOMITAPATUBEH PU3HK.

THE INFLUENCE OF SOLID WASTE ON THE ENVIRONMENT IN SUGS
MARIJA KIRI SKLODOVSKA” SKOPJE

Rajna BOGESKA, Blagica CEKOVA and Biljana GERASIMOVSKA
SUGS “Marija Kiri Sklodovska” street III Makedonska Brigada 63a, 1000 Skopje, Macedonia

The majority of solid waste that people produce is organic. Solid waste from food, packaging materials,
clothes and many other material goods that people use daily are taken from homes as solid or liquid
waste. The content and quality of the waste depends on many factors, including living standards,
location of the living place, seasons and others conditions.

More dumpsites are being built to accommodate the communal waste produced in the Republic of
Macedonia. The only modern landfill is in Skopje, which is very well planned. The others do not fulfill
ecological standards and are potential threats for the environment. These landfills are usually built on
alluvial or stony ground and pose possible threats of pollution of groundwater by the leaching of
soluble ingredients.

This paper presents the study results, as ranked through use of the comparative risk method.

POTASIUM AND HUMIC ACID AFFECT SEED GERMINATION,
GROWTH AND NUTRIENT CONTENT OF OKRA (Abelmoschus esculentus
L.) SEEDLINGS UNDER SALINE SOIL CONDITIONS

Mustafa PAKSOY, Onder TURKMEN and N. Kemal YUCEL
Department of Horticulture, Agricultural Faculty, Selcuk University, TR-4203 Konya, Turkey

The effects of potassium and humic acid on seed germination, growth and nutrient contents
of okra seedlings in saline soil conditions were evaluated. Different levels of humic acid (0,
500 and 1000 mg kg™) and potassium (0, 75, 150 and 300 mg kg™') were applied to growing
media treated with 50 mg NaCl kg™ before sowing seeds. The study was designed using okra
(Abelmoschus esculentus L cv. Sultani) as Randomized Completely Factorial Block Design
with the each parcel having ten pots without drainage. Two okra seeds were sown to each pot
having 250 cc volumes. The seedlings were thinned to one after emergence. The seedlings
were irrigated with distilled water. Seed germination, hypocotyls length, cotyledon length
and width, root and shoot size, leaf number, shoot and root dry weights of the plant seedlings
were determined. Macro- and micro nutrient (N, P, K, Ca, Mg, S, Cu, Fe, Mn and Zn)
contents of shoot and roots of seedlings were also determined. All data subjected to a one-
was analysis of variance and separated by Duncan’s multiple range test performed using the
Costat statistical software.
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EFFECT OF CALCIUM AND HUMIC ACID ON EMERGENCE, GROWTH
AND NUTRIENT CONTENTS OF COWPEA (Vigna ungiuculata 1..)
SEEDLINGS IN SALINE SOIL CONTITIONS

Mustafa PAKSOY, Onder TURKMEN and N. Kemal YUCEL
Department of Horticulture, Agricultural Faculty, Selcuk University, TR-4203 Konya, Turkey

The effects of calcium and humic acid were evaluated on seed germination, growth and
macro- and micro- nutrient contents of cowpea seedlings in saline soil conditions. Different
levels of humic acid (0, 500 and 1000 mg kg) and calcium (0, 100, 200 and 400 mg kg™)
were applied to growth media treated with 50 mg kg™ NaCl before sowing seeds. The study
using cowpea cultivar Poyraz was designed as Completely Randomized Factorial Block
Design with tree each having ten post without any drainage. Two seeds were sown to each
pot having 250 cc volume and the seedlings were thinned to one. The seedlings were
irrigated with the distilled water. Seed germination, hypocotly length, cotyledon length and
with, root and shoot size, leaf number, shoot and root dry weigths of the plant seedlings were
determined. Macro- and micro nutrient (N, P, K, Ca, Mg, S, Cu, Fe, Mn and Zn ) contents of
shoot and roots of seedlings were also determined. All data subjected to a one-was analysis
of variance and separated by Duncan’s multiple range test performed using the COSTAT
statistical software.
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E-LEARNING IN ECOLOGY EDUCATION
Natalija ACESKA

E-learning has great potential for enhancing student learning not only because of its enabling
new technologies, but also because it reflects the learning habits of today’s learners which
are considerably different from those of many educators. Many ecology educators have
embraced e-learning to connect teachers and students to information and new ways of
learning and communication. E-learning approaches are particularly effective in enabling
inquiry-based approaches that can improve learning and deepen student understanding of
ecology. They are especially important in situations where fieldwork is limited or not
possible, such as large classes often taken by non-majors.

Presentations will cover a range of e-learning approaches used in ecology education,
including real-time remotely controlled cameras, virtual learning environments, and virtual
ecological inquiries, along with innovative ways to study learning behavior. Presentations
will also review software packages designed to help students learn to use modeling in study
of ecology and evolution, explore the utility of inquiry-oriented activities in which
information used by learners is drawn from the Web, report on web-based multi-institution
collaborations.

EKOJIOIIKOTO OBPA3BOBAHMUME BO 21-OT BEK
A. ABA3U', M. CPBMHOBCKH', 11. IAJIMEP?, M. UCMAWJIN' u B. 3EHKU'

1
Hcemounoesponcku ynusepzumem, Temogo
2 .
Yuueepszumem na Jfypam, Benuxa bpumanuja

TpynoT uctpaxysa IITO BCYIIHOCT CE€ CIy4yBa Ha IOJETO Ha EKOJOLIKOTO 00pa3oBaHKE BO
21-0oT BeKk BO CBETOT M Hamiata Jap:kaBa. OcobeHo, ja MpoydyBaBME KOMIUIEKCHOCTa Ha
€KOJIOIIKOTO oOpaoBaHue. Mcro Taka, 'M TpEeTUpaBME AacleKTUTE M MOTEHIHMjaluTe Ha
€KOJIOILIKATa eyKalija U OIp>KIMBUHUOT pa3Boj BO 21-0T Bek.

PenyOnuka MakenoHuja Mopa J1a IOKake BOJEYKHM €HTYy3Ha3aM Ha I0JIETO Ha €KOJOUIKOTO
o0pa3oBaHuE U OAPXKIUBUOT Pa3Boj.

Ce HaneBaMe Jieka 0BOj Tpya ke mane ckpomeH npugonect koH YHECKO-Bara Jlekana Ha
eAyKaluja 3a OJP>KIJIMB Pa3BOj U )KUBOTHA CPEIUHA.
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ENVIRONMENTAL EDUCATION IN THE 21°" CENTURY

A. ABAZI', M. SRBINOVSKI!, J. PALMER? M. ISMAILI' and V. ZENKI

' SEEU, Tetovo
2 University of Durham, UK

This paper explores what is happening in the field of environmental education in the 21* century in
Macedonia and worldwide. We explain the complexities of environmental education and also consider
different aspects and potentials of environmental education and sustainability in the new century.

The Republic of Macedonia must demonstrate enthusiastic leadership in the field of environmental
education and sustainable development. We hope this paper will give a modest contribution to
UNESCO’s Decade of Education for Sustainable Development.

CONNECTION AND INTERACTION OF ENVIRONMENTAL STUDIES
WITHIN OTHER UNIVERSITY DISCIPLINES

Bojanka GYOSHEVA
Shumen University, Dobrich college, 9300 Dobrich town, Bulgaria

The contemporary environment of increasing environmental problems includes the question
of the integral nature of environmental studies and the ways of including it in the curriculum
of each discipline.

This report examines the possibility of using the spiral approach to education for the
formation of ecological culture, understanding and behavior of students. Young people
should change their attitudes towards nature and towards themselves.

The connection and interaction was examined between environmental studies and practice,
the university disciplines of agrochemistry, microbiology (general and special),
biotechnology (general and special) and the education of students of farming. The integration
of university disciplines allows students of farming to develop as ecologically literate
experts, caring for the environment and the sustainable development of rural areas.

KOMITAPATUBHMU ACIIEKTHU HA EKOJIOIIKATA EAYHUPAHOCT HA
CPEJHOLIIKOJILUTE

X. MEXMETU', M. CPBUHOBCKW® u Ib. XACAHU'

I .
Hporcasen ynusepszumem 6o Temoso, MaxeooHuja
Tumnazuja 6o Temoso, Makedonuja

Ilenta Ha TpyAOT € fAa ce YTBPAM HUBOTO HA EKOJIOIIKATa €IyLHPaHOCT Ha
YUEHHUIIUTE OJ CPEAHOTO 00pa3oBaHME NPEKYy KOTHUTHBHATAa KOMIOHEHTa. KorHutueHara
KOMIIOHEHTa € HCIUTYBaHa IPEKy 3HAemeTo oj obiacTa Ha eKojlorvjara. 3a Taa ILel
NPUMEHET € MHCTPYMEHT CO PEJIATUBHO JOOpH METPUCKH KapakTepucTHKH. OndaruBme
HEKOJIKY cpellHHM yuuiauiuTa. [Ipexy koMmapalyja Ha HalIMTe pe3yiTaTH CO pe3yJITaTUTE Of
NpyTUTE HUCTpaKyBama, CakaBMe Jia I'o YTBpAUME TPEHIOT HAa HUBOTO Ha EKOJIOLIKHUTE
3Haewa Kaj yUYeHULIUTE.
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COMPARATIVE ASPECTS OF HIGH SCHOOL STUDENTS’
ENVIRONMENTAL EDUCATIONS

H. MEHMETI', M. SRBINOVSKI? and Nj. HASANTI'

" University of Tetovo, Macedonia
? High school of Tetovo, Macedonia

The subject of this paper is to identify levels of high school students’ environmental educations. This
was accomplished by a cognitive component and the level of the students’ knowledge about ecology.
For this reason, we applied instruments with relatively good metric characteristics. We included some
high schools from the region. We were especially interested in trends in the students’ levels of
ecological knowledge. Thus, we compared our results with similar ones of others authors in the region.

KOMITAPATUBHU ACIIEKTHU HA EKOJIOHIKATA EAYHUPAHOCT HA
YYEHUIIUTE O OCHOBHOTO OBPA3OBAHHUE

M. CPBUHOBCKU' u X. MEMETW?.,

1 .
Tumnasuja 6o Temoso
2
Jlpoicasen ynueepzumem 6o Temoso

Ilenra Ha TpynoT € na ce YTBpAM HHMBOTO Ha €KOJIOIIKATa EAyLHpPaHOCT Ha
YUEHHUIIUTE OJf OCHOBHOTO O0Opa30BaHUE IMPEKy KOTHUTHBHAaTa KoMIoHeHTa. KorHutusHara
KOMIIOHEHTa € HCIUTYyBaHa IpPeKy 3HaemeTo oj olbiacTta Ha ekojlorvjara. 3a Taa Iel
MIPUMEHET € HMHCTPYMEHT CO pPEJaTHMBHO J0OpHM METpPHUCKHM KapakTepucTHku. OmndaruBme
HEKOJIKYy OCHOBHM yumnumuTa. IloceOHO OeBMe 3amHTEpecHpaHH 3a TPEHIOT Ha HUBOTO Ha
€KOJIOLLIKATa €IyLIUPAHOCT Ha yUYEHULIUTE.

COMPARATIVE ASPECTS OF THE PRIMARY SCHOOL STUDENTS’
ENVIRONMENTAL EDUCATION

M. SRBINOVSKI' and H. MEMETI*

! High school of Tetovo
2 University of Tetovo

The subject of this paper is to identify level of the elementary school students’ environmental
education. This was made by cognitive component and the level of the students’ knowledge about
ecology. From this reason, we applied instrument whit relatively good metric characteristics. We
included some elementary schools from the region. We were especially interesting about trend of the
students’ level of the ecological knowledge.
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3ACTAIIEHOCTA HA EKOJIOTHJATA U 3AIITUTATA HA
KNBOTHATA CPEJANHA BO CYI'C “MAPUJA KUPH - CKIIOJOBCKA”

bunjana TEPACHUMOBCKA, bnaruma [IIEKOBA, Pajua BOTECKA u Buosnera
COJIAKOBA

CVI'C “Mapuja Kupu- Cxnoooecka” Il Maxedoncka dpueaoa 63 “ 1000 Crkonje, Maxeoonuja

Nmajku ru Bo mpeaBul MHOTYOpOJHUTE KOH(EPEHIIMHU KOU C€ OApKYyBaaT IIHPYM
CBETOT 3a 3alITUTa Ha XKMBOTHATa CPEAMHA, HUE Ce MOTPYIUBME Ja M3BPILIMME aHKETHPAHE
Ha HaIlIUTe YYEHULH CO LeJ Ja T'M BUAMME HUBHUTE 3HaeHa BO Taa 00JacT.
AHKeTaTa IOKaXa JieKa MoJ| IeJeceT MPOLEHTH OJf aHKETUPAHUTE YYEHHIH C€ HEeIOBOJIHO
eayuupanu Bo taa obmact. [Ipobmemot Tpebda na ce modapa BO HACTABHUTE MPOTPAMH UITU BO
3aWHTEPECUPAHOCTa HA YYCHHMIUTE BO Taa MpoOJieMaThKa IMpeKy, n3paboTka Ha MPOSKTHH
3a7]auyl ¥ 3a4JICHYBambEe BO €KOJIOMIKH JPYIITBA BO CAMOTO YUMJIHIITE.
Amnkertara Oellie crpoBe/ieHa Kaj YYEHHUIM CO pa3iMyHa BO3PACTU M IOJI, CO aHKETHO JIMBYE
on 15 ommrtu mnpamama. JloOuMeHuTe pesyntaTH O aHKeTara ke OuaaT NpUKaKaHU
rpauuKy.

PRESENCE OF ECOLOGY AND ENVIRONMENTAL PROTECTION
COURSES IN SUGS “MARIJA KIRI SKLODOVSKA” SKOPJE

Biljana GERASIMOVSKA, Blagica CEKOVA, Rajna BOGESKA and Violeta SOLAKOVA
SUGS “Marija Kiri Sklodovska” street III Makedonska Brigada 63a, 1000 Skopje, Macedonia

Taking into consideration the many conferences regarding environmental protection that have taken
place worldwide, we have tried to make an inquiry in our school in order to see the students’
knowledge in various areas.

The inquiry shows that less than 50% of the investigated students had enough education in this area.
The problem can be traced back to the educational programs or in the students’ interests in these
problems through preparation of projects and tasks and membership in the ecological associations in
our school.

The questionnaire was performed with students from different ages and sexes and included 15 general
questions. The results of the questionnaire will be presented in the following chart.

EKOJIOTHJA U AHAJIOT'UHU
Munerko CTOJHUK
Cpemcka Mumposuya, P. Cpouja

Mo>kHa e aHasloryja noMmery eKoJjorija 1 MaTeMaTuka.

OO0jekTHBHO €KoJIOTHja MpEeTCTaByBa HayKa 3a BpPCKMTE U KOpelaluuu Ha
Pa3sHOBUIHUOT >KUB U PA3IMYHUOT HEXUB CBET U yCI0BU. OBUE BPCKU M KOpPEIaLUHU HE Ce
jacHO 3a0eNeXJIMBU MaKO IOCTOjaT Ha OO0jeKTHBEH HAuWH, T.€. HE3aBUCHO O] HAIIHUTE
crocoOHOCTH Ja T BUAMME U J10 Kpaj coriename. Ekonoruja Moxke ja KOPUCTH U HETaTUBHA
nopaxa: ,, Vuuwmyseajme ja npupooama, nocieduyume ce. . .

IIpakTHYHO exoyorHja ce CBeAyBa Ha 3allTUTa HA MPUPOJATa, U MOKPaj TOA IITO
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3alITUTaTa € caMo JeJ OJ ONIUTHOT HaydeH npuctan. Of NpakTUYHU NPUYMHU CE KOPUCTU
NO3UTUBHATA JAaBu3a ,, Mucau enobanmno, dejcmeyeaj noxkanno . IlpakTunmszaM, Kako U BO
[pecMeTyBame, He HU 0CTaBa MOKHOCT Jla BUAMME WUJIH J1a HEe BUJUME, J1a 3HaeMe WM J1a He
3HaeMme, OuejK1 Toa He € HUILTO JIPYro OCBEH IpepaboTeHa MaTeMaTHdka ¢popmyJa 3a ja ce
J10jJ1e 710 yCTeIlIeH pe3yJiTarT.

KopuchoTo e yurre notecHo 071 00jeKTUBHOTO U MPAKTHYHOTO, YIITE IIOOTPAaHUYECHO
CO IopakaTa OTKOJIKy IpBUTE [BE BpeAHOCTU. ,/la U ce epamume Ha npupodama‘ €
HaTYpaJUCTUYKU IPOBEPEH KOHLIENT Ha Oopbara 3a ONCTaHOK, KaKo ITO € COOMpPameTo Ha
150 nctu GpoeBU MpOBEpeH HAYMH KAaKO Ja JOjIeMe J0 Pe3yJITaTOT MAaKO HE MHOXHME CO
150. Bo oxHoc Ha mpBHUTE JBE BPEIHOCTH KOPHCTa € MPOCTO penpoAaylHpame Ha Joce-
raliHUOT HayMHA Ha JKUBOTOT, KOH3€pBaTHU3aM KOj Haola OTCTAIHUIA BO MPOBEPEHOTO, LITO
€ aHaJOrHO Ha OHME LITO MU MPECMETYBAKHETO HE C€ OTUACHU MOJANIEKY Of] COOUPAaETO.

ECOLOGY AND ANALOGIES
Milenko STOJNIC
Sremska Mitrovica, R. Serbia

There is an objective analogy between ecology and mathematics.

Objectively, ecology represents a science about connections and correlations of a variety of biotic
forms and various abiotic forms and conditions. These connections and correlations are not obvious
although they exist objectively, i.e. not depending on our ability to see and finally understand them.
Ecology can also use a negative message: "Destroy the nature, the consequences are. . ."

Practically, ecology boils down to nature protection even though protection is only a part of a general
scientific approach. A positive message is used because of practical reasons: "Think global, act local".
As in mathematics, practicism does not leave us a possibility to either see or not see, know or not
know, because it is really a modified mathematic formula as a means of achieving a successful result.
What is useful is even narrower than what is objective and practical, more limited by the message than
the previous two. "Let's go back to nature"” is a naturalistic and verified concept of survival, as adding
150 same numbers is a verified way to get the result even if we do not multiply by 150. Compared to
the first two, usefulness is a simple reproduction of the life style so far, conservativism finding a fallout
in what is verified, and this in turn is analogous to calculators who did not move forward from simple
addition.

MNPEOJ OJ BUO®OBUJA KOH BUODUINJA
Crexana CTABPEBA-BECEJIMHOBCKA' u Munenko CTOJHUK?

"Yuusepsumem “I'oye Jlenues*, Illmun, P. Maxedonuja
’Cpemecka Mumposuya, P. Cp6uja

VHTeH3uBHUTE UCTpaKyBamba Ha JETCKUOT pa3Boj U UCKYCTBO BO 0Opa30BaHUETO BO
PaHOTO AETCTBO MMAaT MOKAKaHO JIeKa MAJIUTE JIela:
® 1MaaT YHUKAaTHU CTHJIOBU Ha yY€H-€ KOU Ce 110jaByBaaT BO MOJPEICHU CEKBEHIIU
BO HHMBHHMOT >XHMBOT. CHUTe JOMEHHM Ha pa3BOjOT - (U3UYKH, EMOILIMOHAJICH,
COlIMjaJIeH, ja3U4eH U KOTHUTHUBEH - C€ MEHYBAaT Ha MPEIBUIJIUB HAYUH.
e ru ¢popMHpaaT CBOMTE BPEIHOCTH BO HajpaHa BO3PACT.
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HauuHOT Ha KOj Jlenara y4ar € LeJIOCHO pa3iMyeH OJ OHOj Kaj BO3PAcHUTE U, 32 Ja
ounar eeKTUBHM, NETCKUTE OOpPa30BHU EKOJIOIIKU ONKPYXKyBama W IPOrpaMu Mopa Ja
Ouaar AM3ajHUPaHU HA HAYMH KOj COOJIBETCTBYBA Ha JIETCKUTE Pa3BOjHU MOTPEOU, HHTEPECH,
CrocoOHOCTH M CTUJIOBU Ha yueme. [lernara ce aktuBHM yueHuud. HUBHOTO Hajno0po yueme
ce M0jaByBa KOra akIeHTOT € Bp3 MHTEPAKIHKjaTa CO JOIHP, UTPUTE U OTKPUBAHATA, OTKOJIKY
npu 00MIM 3HACHETO Jla ce COOoMITYyBa. Jlenara nocenyBaaT NpUpoHA JbYOOITUTHOCT KOja
uMa rnorpeda o1 JUPEKTHO UCKYCTBO MPEKy CeTHiaTa, HAMECTO MPEeKy KOHILEMIMCKO TeHepa-
aM3upame. 3a a OunaT epeKTHBHU W aHTQ)XHPAHU JelaTa KOW Ce MOTIHPaaT BP3 CBOUTE
pa3BOjHU CIIOCOOHOCTH M HAYMHU Ha YYeHe, MCKYCTBOTO Ha YyBCTBYBAaWbE MPEKY JOIHD
Tpeba na Ouzne A1aboKo HypHATO M OECKpajHO, HAMECTO CTPYKTypUpaHo U 3anumaHo. Kora
ce noafa 10 €KOJOIIKOTO 0oOpa3oBaHME, HAjJOOpUTE ONKPYKyBama 3a yueme ce Hedop-
MaJIHU U TPUPOJIHH ONKPY’KyBamka Ha OTBOPEH MPOCTOpP Kaje JelaTa uMaaT HeOrpaHU4eHH
MOYKHOCTH 32 aBaHTYPH U CAMOCTOJHHU OTKPUTH]a, HCTPAXKyBamkba U €KCIICPUMEHTH.

AKO Ha JeTcKara NPHPOJHA NPUBP3aHOCT KOH NpUpomaTa HE U ce JaJCHU
MOKHOCTHU J1a 3€M€ 3aMaB BO TEKOT Ha PaHOTO JETCTBO, MOXE Ja ce pa3Bue O6modooduja,
aBep3vja KOH mpupojaTta. buodobujata ce manudectupa o] HEYyJIOOHOCT BO MPHPOJIHA
OKOJIMHA JI0 MIPE3Up KOH ce IITO He € U3paboTeHO 0] YOBEKOT, KOHTPOIMPAHO UM BEIITAUKU
npoBeTpeHo. buodobujata ce ManudecTupa u nNpexy TpeTupame Ha MPUPOJaTa KaKO HHUIITO
MO3HAYajHO OJ1 pecypc Koj mocie ynorpedata ce oTdpiia.

Hue mopame na UM 103BoJIMME J1a ja pa3BUjaT NpBUH OMOQuINjaTa, HUBHATa JbyOOB
KOH 3eMjaTa, Ipe] 1a nodapame of HUB Ja ja 3a4yBaart.

MOVING FROM BIOPHOBIA TO BIOPHILIA

Snezana STAVREVA-VESELINOVSKA'! and Milenko STOJNIC?

'University "Gotse Delcehev", Stip, Pedagogical faculty, Stip
“Sremska Mitrovica, R. Serbia

Extensive research in children’s development and experience in early childhood has shown that young
children.

* Have unique learning styles that match their stages of development, which occur in an orderly
sequence during their lives. All domains of development — physical, emotional, social, language and
cognitive — change in a predictable way.

* From their values in their earliest years.

The way children learn is completely different from adults, and to be effective, children’s
environmental educational environments and programs need to be designer to match children’s
developmental needs, interests, abilities and learning styles. Children are active learners. Their best
learning occurs when the emphasis is on hands — on interaction, play and discovery rather than on
trying to impart knowledge. Children have a natural curiosity that requires direct sensory experience
rather than conceptual generalization. To be effective and engage children based upon their
developmental abilities and ways of learning, the hands-on sensory experience needs to be immersive
and open-ender rather than structured and scripted. When it comes to environmental education, the best
learning environmental are informal and naturalistic outdoor nature-scapes where children have
unmediated opportunities for adventure self-initiated discovery, exploration and experimentation.

If children's natural attraction to nature is not given opportunities to be flourish during their early years
of life, biophobia, an aversion to nature may develop. Biophobia ranges from discomfort in natural
places to contempt for whatever is not man-made, managed or air-conditioned. Biophobia is also
manifest in regarding nature as nothing more than a disposable resource.

We need to allow children to develop their biophilia, their love for the Earth, before we ask them to
save it.
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IHCUXOJOWKHA ITPUAOBUBKH Ol UCKYCTBA CO ITIPUPOJATA

Cuexxana CTABPEBA-BECEJIMHOBCKA u Cuexauna KUPOBA
YHueepaumem ‘Toue [enyes”,ledazowku hakynmem, Lmun

OO6eMHHM TICUXOJIOIIKH HCTpaKyBama TMOJIPKAHU OJf AHETJOTCKH JIOKa3Hu ja
NOTBPYBaaT XUIOTE3aTa J€Ka JUPEKTHUOT KOHTAKT CO NPHPOJaTa BOIU KOH 3rOJIEMEHO
MEHTAJHO 3[paBje M ICHUXOJIOIIKM pa3BUTOK. OBa MCTpaxKyBame IoMmara Jia ce 00jacHH
IpUBJIEYHOCTA HAa MpUpojaTa 3a TIPajJCKU JKUTEIM M ja TOAJAPXKYBa BpEIHOCTa Ha
3rojIeMyBamb€ Ha KOHTaKTOT CO IPUPOJaTa 1 3a JIela 1 3a BO3PACHU.

A. Kenept (2002) ja nperyiegan qureparypaTa 3a IpupojaTa U AETCKHOT pa3Boj U
3aKJIy4nIl IeKa KOTHUTHBHUOT, aeKTHBHHOT M MOPAJTHHOT Pa3Boj Ce MO MO3UTUBHO U
3HAYUTEJTHO BJIMjaHHE Ha TUPEKTHU KOHTAKTH co npupojara. [lox “AMpeKTHH” KOHTAKTH TOj
nojpa3bupa KOHTAKTH CO JOWBaTa Mpupoja 0e3 MOocpeqyBame Ha 3HAUMTEIHAa YOBEYKa
MaHMITyJIalKja, CIPOTUBCTABEHO HAa “MHIUPEKTHU KOHTAaKTU (Ha MpUMEp IapKOBH,
300JI0IIKH I'PAJAUHU) WIK “NOCPETHH KOHTAKTH MPEKy TexHoijorujara (Ha np. TeneBusucku
€MHCHH 33 IPUPOJATA, KHUTH U T.H.).

Kako moceOHM mpumoOMBKM ce BKJIy4dyBaaT caMo10Bep0a, KOHIENT 3a cebecH,
CaMOMNOYUTYBamhe, ABTOHOMHUja HA JTHYHOCTA ¥ CIIOCOOHOCT 3a cnpaByBame. OBa € jacHO
IpeHecyBame Ha e(eKTH OJ AMBHHATA BO ypOaHO ONKpYXKyBamwe. Pesynararure ncto Taka
YKa)KyBaaT Ha CHJIHO 3TOJIEMYBAalk€ HAa IOYMT M LEHEHE Ha NPUPOJATa, 3TOJIEMEHO
COYYBCTBO KOH JAPYTH Jyfe€ U NMPUPOJHUOT CBET, MyAPOCT, CHOCOOOCT 3a JaBame COBETH U
IIOCTUTHYBAbE Ha BHATPELIEH MUD.

[loBeke wHcTpakyBamka YyKaKyBaaT Ha IO3MTHMBHHM PAa3BOjHH BJIMjaHHA Ha
IIpUpOJAaTa KOM ILITO TPaaT U ce MPEeHeCcyBaaT OJ] IETCTBOTO BO BO3PACHOTO J100a.

EXPERIENCES WITH NATURE AND THEIR PSYCHOLOGICAL
CONTRIBUTIONS

Snezana STAVREVA-VESELINOVSKA and Snezana KIROVA
University "Gotse Delcehev"”, Pedagogical faculty, Stip

Extensive psychological research supported by some anecdotes confirms the hypothesis that direct
contacts with nature lead to improved mental health and psychological development. This research
helps us explain the attractiveness of nature to urban inhabitants, and it also supports the value of
increasing contacts with nature for children as well as adults.

A. Kellert (2002) reviewed some literature about nature and child development and came to the
conclusion that cognitive, affective and moral developments are under significant influence of direct
contacts with nature. As "direct" he classifies the contacts with wild nature without considerable human
mediation and manipulation as opposed to "indirect" contacts (e.g. parks, zoos) or those realized by
means of technology (e.g. TV programmes, books, etc.)

Special contributions comprise self-confidence, a concept of oneself, self-respect, autonomy of a
personality and the capacity to cope. This is a clear transmission of the effects of wilderness into
urban surrounding. The results also indicate strong enhancement of respect and esteem for nature,
increased compassion for other people and the natural world, greater wisdom, capacity for advising and
achieving inner peace.

Research also points out the positive developmental influences of nature which last and continue from
childhood into adult age.
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MeA MeS

Ceknuja 9

IHNPEJAEJTHA EKOJOI'NMJA U ITPOCTOPHO
IHHJIAHUPAIBE

Section 9

LANDSCAPE ECOLOGY AND PHYSICAL
PLANNING
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JIOOUPAILE HA ITIOBPIINHU BA3BUPAHO HA GIS CO BUCOKA /IPBHA
MHNPOAYKIINJA U OAPKYBAIBE HA IUBEP3UTETOT HA ®AYHATA

NBan MMHYEB

Meoumepancku 3emjodencku uncmumym, O0den 3a ynpagysarse co dcusomuama cpeduna, Xaunua,
Kpum, I'pyuja

l'onemara excnaH3Mja Ha 4YOBEKOBMTE AKTHMBHOCTU IO CTECHYBa IIOCTOPOT 3a
ci1000/HaTa pacnpoCcTPaHETOCT Ha OnoauBep3UTETOT. YOBEKOBUTE MOTPEOU M MpOpoOaHATa
pacnpocTpaHeTOCT Ha KUBUOT CBET NPETCTaByBaaT MIPOTUBPEYHH JAejcTBHja. OBa € T0BOJIHO
no0pa NpyUYKMHA Jja ¢ U3HajAaT HauMHU OBHE JI€JCTBUja /1a C€ OpraHU3UpaaT MPOCTOPHO 3a J1a
ce u30erHe YOBEKOBOTO BIIMjaHUE BP3 KUBOTHATa cpeinHa. Bo HaykaTa Koja ce 3aHUMaBa co
nojpiika Ha cucremure 3a omlyuyBame ([ICC), BO mocegHo Bpeme, MOBEKEe anaTKu ce
pa3BUEHHU 3a pellaBalkbe Ha OBHE Npobiemu. Ammukanuure Koj ce 6aszupanu Ha ['MC
(I'eorpadcku Mudomanmonn Cuctemu) goaraaT BO MPEACH IUIAH 3a pellaBamke Ha OBHE
npobnemu. Bo 0BOj ciayuyaj € HCTpaxeHa MOXXHOCTa Ja C€ JIOIMpaaT IMOBPIIMHU CO
NPOTHBpPEYHAa HAMEHA M CO OJHAINpe] OIpe/esieHa MOBPIINHA. J[Be MPOTUBPEYHHU JEjCTBH]jA
ce MJIaHMpaHM 3a €JHa MMOBPIINHA KOja € oj Hail uHTepec. [IpBOTO /1ejcTBUE € OpraHu3upame
Ha MOBpILIKHA CO MHTEH3MBHA ce€ya Ha JPBO U JpyraTa € OpraHu3upame Ha MOBPLIMHA KOja
Ke ce 3allITUTH U Ke ce 0/p>KyBa OnMoauBep3uTeToT Ha ¢ayHaTa. [IpBo Gea HanmpaBeHu Mamu
Ha COOJIBETHOCT CO KOPUCTEHE Ha NoBeke kpurepuymu. Kputepuymure 6ea BOCTAHOBEHH CO
noMom Ha rpaHnyHu U “fuzzs logic” dakrTopu. Iloroa OGea M3IBOCHM TOBPIIMHUTE CO
npoTuBpeyHu JejctBuja. Co momoul Ha MOJpeNyBame Ha JIBET€ MalM Ha COOJBETHOCT,
HAjBUCOKHUTE BPEIHOCTU O] JIBETe KapTu Oea Ha3HAUYEHH KOH HAjBUCOKUTE BPEIHOCTH 3a
COO/IBETHOCT M COIJIacHO Toa Oea jonupaHu noBpiminHU. Ha kpaj oBue moBpumuHu Oea
pexsiacupUIUpaHy CIOPE]] OJHAIPE] HAIPaBEHOTO 100apyBamke 3a MOBPIINHA.

GIS AIDED MULTI-OBJECTIVE ALLOCATION OF AREAS WITH
INTENSIVE WOOD PRODUCTION AND MAINTAINING FAUNA
BIODIVERSITY

Ivan MINCEV
Mediterranean Agronomic Institute of Chania, Crete, Greece, Department of Environmental Management

Increasing expansion of human activities is tightening the space for free distribution of biodiversity.
Human needs and the free natural distribution of the environment represent conflicting activities. This
is a good reason to find ways to spatially organize activities and to co-exist without considerable
impact on the environment. In the science of the Decision Support Systems in the last years, several
tools for solving these problems have been developed. GIS applications come in first place for solving
these problems.

In this case study, the possibility to allocate conflicting areas with the same area requirements is
assessed. There were two conflicting activities planed for one area, including intensive wood
production and maintaining fauna biodiversity. First, suitability maps were created using multiple
criteria. The criteria were established using constraints and the fuzzy logic method. After, the
conflicting areas were extracted combining the criteria. With ranking of the two suitability maps, the
highest ranks were assigned to the highest suitability values and the appropriate land allocation was
made for avoiding the conflicting areas. After that, the areas were reclassified according to the minimal
area requirements.

Make0HCKO €KOJIOIIKO APYILITBO 201




IIT Congress of Ecologists of the Republic of Macedonia - Abstract book

JAETPAJAIIUJA HA IOA3EMHUTE KAPCTHHU ®OPMMU BO
IHOPEYKHNOT BACEH

bunjana IIETPECKA u Mapjan TEMOBCKU

Cneneonowrxa ®edepayuja na Maxedonuja

[lopeuknor bacen e eaeH o MOPETKO HaceleHUTE IMpoctopu Bo PemyOmuka
MakenoHja, HO ¥ €JICH OJ HajooraTuTe CO MOa3eMHH KapcTHH (opmu. bimsunHara 10
HAcCeJICHH MEeCTa, MPUCTAITHOCTA, KAKO M CAMUOT YOBEK C€ OCHOBHHTE (DaKTOPH KOU BJIHMjaaT
Bp3 JerpajainujaTa Ha MOA3EMHUTE KapcTHH ¢GopMu Bo oBOj mpoctop. Ilemrepara ['opHa
Cnartuncka, c.CnaTuHa € 3alTruTeHa co 3akoH kako CIIOMEHMK Ha MpUpojiaTa, HO U Kaj Hea €
€BUICHTUPAHO YHUILITYBAHE.

DEGRADATION OF UNDERGROUND KARSTIC FORMS IN PORECJE
BASIN

Biljana PETRESKA and Marjan TEMOVSKI
Speleological Federation of Macedonia

Porecje Basin is one of the least populated areas in the Republic of Macedonia, but also one of the
richest in underground karst forms. The location of underground karst forms near populated places,
their accessibility and humans themselves are the primary factors impacting the degradation of the
Porecje Basin’s underground karst forms. Gorna Slatinska Cave, located in Slatina Village, is protected
by law as a monument of nature. Despite this, there has been a recorded destruction.

I'EOJIOIIKOTO BOI'ATCTBO HA PEIIYBJIUMKA MAKE/TOHHJA KAKO
HNPEAN3BUK 3A PA3BOJOT HA I'EO-ITAPKOBHA

Braxo BOEB' u Jlparan KOJTYAKOBCKI?

"®axynmem 3a pyoapemeo, eeonoeuja u nonumexnuxa, yn. Foye Jenues 89, 2000
Hlmun
Huemumym 3a 2eoepaguja, Ipupoono-wamemamuyku gaxyimem, I1. ¢pax 162,
Apxumeoosa 5, 1000 Cronje, Penybonuxa Maxeoonuja

CeOH(baTHO € pasrjicaaHo TreoJIoIKOTO H FCOMOp(bOJ'IOI_HKOTO HacCJICACTBO BO

PenyOoiiuka Makenonuja (uaeHTHUKAIMja ¥ KaTeropusanuja) Bo (yHKIHMja Ha HErona
3aIITHTA U MPOTJIACYBAKE HA COOJIBETHH I€OMAPKOBH.
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GEOLOGICAL HERITAGE OF THE REPUBLIC OF MACEDONIA AS A
CHALLENGE FOR THE DEVELOPMENT OF GEOPARKS

Blazo BOEV' and Dragan KOLCAKOVSKI?

"Faculty of mining, geology and and polytechnics, Gotze Deltchev Str 89. 2000 Shtip
*Institute of geography, Faculty of Natural Sciences, P.box 162, 1000 Skopje, Macedonia

Overall geological and geomorphological heritage of Macedonia (identification and
categorization) is presented in the service of its protection and proclamation of geoparks.

IMPOCTOPHO-IIVIAHCKU ACIIEKTH 3A OJP7KJIUB PA3BOJ "
YIIPABYBAIGE CO 3AUYBYBAIBE HA ITPUPOJHUTE BPEJJHOCTH
KAJ KATJIAHOBCKO BJIATO U HEI'OBOTO OKPY)XYBAIBE

JI.A. HACTOB

Cexmop 3a npupooa, Ynpasa 3a scueomna cpeduna
Munucmepcmeso 3a sicusomuna cpeduna u npocmopno naanuparse, Cxonje

Tpynot npercraByBa CKpOMEH MPUJIOT KOH IPOMOBHPAKE PEIEBAHTHU IPOCTOPHO-
IUTAHCKM MEPKU ¥ AaKTHBHOCTH 3a OJPXKIUB pa3BOj, 3a4yByBamke H YIPaByBambe CO
NPHUPOJHOTO HAciencTBO Kaj KarmaHoBcko biato, moceOHO HEroBHOT OWOJIOMIKK H
npeseneH AUBep3uTeT. BOIHOTO CTpaHMIITE € MHOTY 3HAa4yajHO 3a 3allTUTa Ha MPUpPOAATa,
noceObHo Ha quBata (hayHa u (iopa, IPUPOJTHUTE KUBEATHUINTA U 3aeAHUIN. KaTIIaHOBCKOTO
bnato e 3amtuteHo mozapadje Bo kateropuure: CriomeHMK Ha npuponata u Ilogpayje co
noce6Hu npuponHu kapakrepuctuku, CORINE wmecro (P-04) u Bonno cranumre (WS-
0004). IMoapauyjeTo 3adaka noppiuHa o1 125 xekrapwu, jgouupano ¢ Bo Ckorickara KoTinHa
nomery pekute Bapnap u [Tuuma, Bo atapor Ha KatmanoBo. Ce o mieeceTuTe TOAMHU Ha
MUHATHOT Bek 07aToTo Oelle couyBaHO KaKO €Ha MHTErpajHa IeJMHa U Oellle Haj3HaYajHO
MIPUPOJHO MPECTHJIMIITE 3a ABTOXTOHUTE BUIOBU pUOM M MelyHapOAEH OPHUTOJOLIKU
nokanureT. Ho, moroa co Menuopanujata 6ea u3rpajeHu oJBOJHU KaHaIU U OyaToTo Oere
ucymeHo. Jlenec ox HekoramHoTo rojeMo Karimanoscko biaro ocranaa camo ¢dparmenty,
okomny 5%, mro 3Hauu Jeka aypu 95% on mpupoIHUOT BOJIEH €KOCHUCTEM CE€ YHUILITEHHU.
Banopuszanuja u mpoueHka Ha OHMOJUBEP3UTETOT: €AHO OJ JBETE€ IOCIEIHU MecTa CO
3aennunara Cyperetum longi-caricetosum acutifolium Micevski, K. 1957; 3navaen
(bropuCTUYKY (QJITH, BUIIN PACTUTENHU BHIOBH) M (DayHUCTUUKH JIOKATUTET (Oe3pOeTHH U
pObetHu BumOBM). VOHM aKTMBHOCTH M TOTpPeOU: HW3rOTBYBamke M HMIUIEMEHTAIMja Ha
MenamenT miaH 3a Katnanoscko bnaro.
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PHYSICAL-PLANNING ASPECTS FOR SUSTAINABLE DEVELOPMENT
AND MANAGEMENT OF NATURE HERITAGE CONSERVATION ON
KATLANOVSKO BLATO

D.A. NASTOV

This paper is a contribution to promote relevant physical-planning measures and actions for sustainable
development and nature heritage conservation and management on Katlanovsko Blato marsh,
especially biological and landscape diversity. This wetland is a very important area for nature
conservation and wildlife fauna and flora, nature habitats and associations.

Katlanovsko Blato is a protected area: Nature Monument, Area with Special Natural Characteristic,
CORINE site (P-04) and Wetlands (WS-0004). This site covered 125 ha, located on Skopska Kotlina
Basin, near rivers Vardar and Pcinja, and village Katlanovo. In pas (Micevski, B, 2003), this marsh has
one integral natural aquatic ecosystem: important ihtiological and ornithological locality.

Since 1960, water has been extracted and as much as 95% of area is drainage. Currently, only 5% of
the locality has fragments of wetlands characteristics. Biodiversity evaluation and assessment took
place in one of two places with Cyperetum longi-caricetosum acutifolium Micevski, K. 1957
community, important floristic (alges, plants) and faunistic locality (invertebrates and vertebrates).
Future activity and needs are the preparation and implementation of Management Plan of Katlanovsko
Blato.

IINTAHUPAIBE HA ITPEAEJIOT- JIAHAEII METOJA

Jlapxo CJIABKOBUK

Ipupooonayuen gaxyimem, Yuusepzumem Komenckexo, IIPU® VK, Mauncka oonuna, 842 15
bpamucnasa 4, Cnosauxa

[IpenennoTo TuIaHMpame MOXKe J1a ce chaTh KaKo MEXaHH3aM 3a HCIOJIHYBamkhE Ha
MIPUHIMIINTE HA €KOoJIoTHjaTa Ha mpenenoT. Hajmo3Hara MeTtona Ha IJlaHUpame Ha MPEACSIOT
uspaborena Bo CioBauka BOo 80™ TOOMHH 01 MHHATHOT Bek, ¢ Meromara JIAHJIEII
(Landscape Environmental Planning). Ondakajku 1o eHBUpOHMEHTAIHUOT, COIIMOJIOIIKHOT
Y €KOHOMCKHOT acCIlleKT Ha IiaHupawe Ha npenenot, JIAHJIEII nma 3a nen nocturnyBame
Ha ONTUMAJHA OpTaHHU3allija U UCKOPUCTYBAkE HA TIPEEIoT 0e3 HapyIlyBame Ha HETOBHUTE
KBAIUTETU. MeToAara € IIHUPOKO MpHU3HAaeHa M ceylmre € Bo ynorpeda Bo CroBauka.
[Tonaramy BO TEKCTOT IoJeTaHO ke Ouje npezacraseHa Lenara metoauka Ha JIAHJEIT u
MCKYCTBaTa 0] Hej3MHA ynoTpeda.

LANDSCAPE PLANNING - THE LANDEP METHOD
Darko SLAVKOVIC
Faculty of Natural Sciences, Comenius University, PRIF UK, Mlynskd dolina, 842 15 Bratislava 4, Slovakia

Landscape planning can be understood as a mechanism for fulfilling the concepts of Landscape
Ecology. The most known method for landscape planning, designed in Slovakia in the 1980s, is the
LANDEP method (LANDscape Environmental Planning). It covers environmental, socio and economic
aspects of landscape planning and has the goal of reaching optimal organization while using the
landscape without endangering its quality. LANDEP method is widely recognized and still in use in
Slovakia. The text will introduce the LANDEP method in more detail and some accounts of its use.
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AHAJIM3A HA PUBULMTE O EPO3HUJA HA IIVNTAHUHATA BOJIHO
BASUPAHO HATHUC

UBan MUHYEB', Mear BJINHKOB? u boxxur TPEHIA®UIIOB?

' Meoumepancku semjodencku uncmumym, Odden 3a ynpasysarse co scugomnama cpeduna, Xanua,
Kpum, I'pyuja
? Ulymapexu paxynmem- Cronje , Hucmumym 3a wrymapemeo , 6yn.Anexcandap Makedoncku 66. 1000
Cxkonje , Penyonuxa Maxeoonuja

EposujaTa mpercraByBa mpobiieM co MuieHMyMH. lIporHosupaHute KIMMaTCKu
IIPOMEHMU K€ IpeIu3BHUKaaT 3roJIeMyBambe Ha €pO3MBHMTE INPOLECH OMJIEJKH MOPAacTOT Ha
TeMIIepaTypHuTe BOJU KOH CYIIEHE Ha NIyMHTE, IIYMCKH IOXKapy U Aerpajalyja Ha 1o4Bara,
a Mak rnopactoT Ha ¢pekdeHnrjaTa Ha UHTEH3UBHM BPHEXU IPaMaTUYHO ja MHTEH3MBUpA
epo3ujara. Bo 0BOj TpyJ ce mpe3eHTHpaHU XUIOTETHYKH CLIaHApHja 33 MHTEH3UBUPAKE HA
€pO3UBHUTE IPOLECH BO Cly4yaj Ha IPOMEHAa Ha KOPUCTEHETO HAa 3E€MJUIITETO HNOTOYHO
ryOMTOK Ha IIyMCKHOT NOKpoB. McTpaxyBamata ce peaqu3upaHu Ha maHuHata Bogno. Bo
MuHaTOoTO rpagoT Ckomje MepMaHeHTHO OWi Toj 3akaHa Ha BojamaHCKUTE MOPOH.
[IpoTtuBepo3uBHUTE PabOTH (MOIIYMYyBamka, XUIPOTEXHUYKH O0j€KTH U Jp.) KOM TMOYHAaa BO
1951 oBo3MoO’kHja 3aIITUTA HA TPAAOT.

Taka rmaBHa men Ha TpyaoT e na ce ummiementupa [MIC Bo mocrojHara
MeToaIorvja Ha ['aBpUIIOBMY - NpecMETyBambe Ha €pO3UMBHHUTE €JIEMEHTH. YTOTpeOeH e
CTaJap/ieH ceT Ha moaarouu 3a pa3oj Ha [ YIC mozaen (KopucTeme Ha 3eMjUIITETO, KapTa Ha
epos3uja, reojomka kapra, JEM, knmumarcku nonatouu). I'MC monenor Ha epo3ujara e
KpeupaH MpeKy MpolieHa Ha ceramiHaTa CUTyalldja U XUIOTeTHYKa CUTyalija BO CiIy4aj Ha
paaMKaiHa MpOMEHa Ha 3€MJUIIHHOT MOKPOB MOpagu MPOMEHJIMBUTE yciioBH. McroTaka u
BJIMjaHUETO BP3 KMBOTHATA CPEAMHA U ypOAHOTO TOJIpayje € 36MEHO BO MPEABUI.

GIS AIDED EROSION RISK ANALYSES ON THE VODNO MOUNTAIN
Ivan MINCEV', Ivan BLINKOV? and Bozin TRENDAFILOV?

! Mediterranean Agronomic Institute of Chania, Crete, Greece,
MSc student, Department of Environmental Management
2 Faculty of forestry — Skopje, Institute of Forestry — Dept. of Land and Water - , bul.”Alexandar Makedonski “bb.
1000 Skopje, Republic of Macedonia ,

Erosion has been an on-going problem for millennia. Forecasted climate changes will cause increase of
erosion intensity because of the increase of the temperatures contribute to forest die-back, wild fires
and soil degradation but increase of intensive rainfall frequency will dramatically intensify the soil
erosion. In this paper there are presented hypothetical scenarios for intensifying the erosion processes
in case of change of land cover i.e. loss of forest cover. The research was carried out on the Vodno
Mountain. In the past, the city of Skopje was permanently endangered by the torrents from Vodno. The
erosion control works (plantations, hydraulic structures..) started in 1952 enabling protection of the
city.

So the main goal of this paper is to implement GIS (Geographic Information Systems) in the existing
methodologies of Gavrilovic for assessing soil erosion parameters. There have been used several
standardized datasets for development of the GIS model (Land cover map, Erosion map of
R.Macedonia, geological map, DEM, climatic data). Erosion GIS model has been created assessing the
current situation and the hypothetical situations where the land cover was radically changed because of
erratic conditions. Also the impact of the environment and the urban areas were assessed.
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KAPTOMETPUCKH MPEIJIE] U KJIACU®UKALIMJA HA
TEPECTPUUHMUTE U AKBATUUHM EKOCUCTEMMU BO PEMNYBJIUKA
MAKEJIOHUJA

bnaroja MAPKOCKHM

Ipupoono-mamemamuuxu gaxynimem, Hncmumym 3a eeoepaghuja
Tasu baba, 6,6 Cxonje, P Maxeoonuja

OmniTo e MO3HATO JieKa TEPMUHOT €KOCHUCTEM IPETIIOCTaByBa MPUPOIHA 3aeTHULA
Ha KUBHUTE OPraHM3MHU M HEXXMBaTa MaTepHja Ha HEKO] ojpeieH mpoctop. Ho Bo KOHTEKCT Ha
NONIMPOKa TEPUTOPHja MOXKE Ja C€ CpPeTHAT Pa3HM KAaTeropuu Ha EKOCHCTEMH CIpes
HUBHUTE KapakTepUCTHKH. Bo ciyyajoB e HampaBeH oOuj 3a riobanHa kiacudukanuja u
TepUTOpHjaJieH omdar Ha MOKPYIMHUTE IOACUCTEMH BO paMKUTE Ha TEpUTOpHjaTa Ha
Peny6nuka MakeoHHja Kako €/IeH YCJIIOBHO 36MEH MOKOMIUIEKCEH EKOCHCTEM.

Bo ¢yHkimja Ha Toa ce W3BPIICHH W TPE3CHTUPAHH IMOBEKE KapTOMETPUCKU
NPECMETKHU COTJIACHO MPEIXOAHO NeHUHUPAHU U KIaCH(DUIIPAaHH €KOCHCTEMCKH MPOCTOPHH
HEeITNHH.

CARTOMETRIC REVIEW AND CLASIFICATION OF TERRESTRIAL
AND AQUATIC ECOSYSTEMS IN THE REPUBLIC OF MACEDONIA

Blagoja MARKOSKI
Institute of Geography, Faculty of natural sciences and mathematics, Skopje, Macedonia

It is commonly known that the term ‘ecosystem’ represents the natural unity of living organisms and
non-living substances within a defined area. However, in the context of wider territories, we can come
across various categories of ecosystems according to their characteristics.

In this case, we have attempted to create a global classification and territorial joining of larger
ecosystems within the territorial frame of the Republic of Macedonia as a, conditionally taken, more
complex ecosystem. With this objective, we performed and presented several cartometric estimates
according to previously defined and classified ecosystem territorial units.

ITPUMEHA HA I'NIOBAJITHUOT INO3UIIMOHEH CUCTEM U
JAUT'NTAJIHATA KAPTOT'PA®UJA BO EKOJTOLIKUTE ITPOYYYBAIbA

Csemup 'OPUH

Ipupoono-mamemamuuxu parxynmem, Hucmumym 3a eeoepaghuja, I'azu baba, 6,6 Cxonje, P
Maxeodonuja

Bo Tpynor e mnoTreHuupaHa MOXKHOCTa M MNPEAHOCTHTE OJl IpUMEHaTa Ha
rJ1I00aTHUOT NMO3UIIMOHEH CUCTEM BO €KOJIOIIKUTE IPOYdyBamba.

IIpBeHcTBEHO cTaHyBa 300p HAJOCHOBHUTE KapaKTEPUCTUKU Ha TIJI0OOATHHUOT
MO3ULIMOHEH CHCTEM, T0TOa 3a JIOLMPAKETO Ha IM0J0k0aTa Ha €KOJIOIIKUTE MpoOiIeMHu co
I'TIC npuemMHHK, MepemeTo, TpaHC(HEepOoT Ha MOAATOLUTE Ha TUTUTAIHA KapTa U MOKHOCTA
3a MOHATaMOUTHH MTOKOMITIEKCHH aHAJIN3H.
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APPLICATION OF THE GLOBAL POSITIONING SYSTEM AND DIGITAL
CARTOGRAPHY IN ECOLOGICAL RESEARCH

Svemir GORIN
Institute of geography, Faculty of natural sciences and mathematics, Skopje, Macedonia

In this article, emphasis is placed on possibilities and advantages of using the global positioning system
in ecological research.

First, we have presented the general features of the global positioning system, followed by the process
of locating and measuring ecological problems, the transfer of data into digital maps and the
possibilities for further, more complex analyses.

CONSIDERATIONS FOR THE LAND USE OF BOVILLA WATERSHED,
FOCUSING ON DRINKING WATER QUALITY

Lulezim SHUKA', Mersin MERSINLLARI', Murat XHULAJ', Bilal DRACI%, Agim
HASKO’, Ferit HOXHA®, Jani MARKA' and Licaj ARBER'

'Department of Biology, Faculty of Natural Sciences, University of Tirana
’Department of Geography, Faculty of History-Geography, University of Tirana
Department of Agronomy, Faculty of Agronomy, Agricultura University of Tirana
*Treatment Plant of Drinking Water, Babrru, Tirana

Bovilla watershed extends from the Eastern to Northeastern side of the capital, Tirana. The
region is mainly hilly to mountainous with mountains largely in the periphery with powerful
slope processes. Erosive formations, woodcutting and denuding from vegetation, and intense
rainfall have favored and strengthened clayey torrents, erosion spots, erosion of slopes, and
landslides which end up in and continuously fill the Bovilla reservoir. This reservoir has the
main drinking water supplier for Tirana town for almost a decade.

Approximately 8 villages with a total of about 5600 inhabitants are active within the
watershed area, dealing mainly with traditional agriculture (cereals), livestock (sheep, goats
and cattle), and forestry. The economic situation is difficult. Although the region is close to
Tirana, the living standards in these villages cannot be compared to the ones in the town.
Above all, the infrastructure, communication, water and electricity supplies are minimal.
Some of villages are practically isolated from the main municipalities and are only linked by
forestry roads. As the region is typically mountainous, the arable land is very scarce.
Furthermore, the soil is poor and not fertile. As a consequence, agricultural products, cereals
and fruits do not assure a normal survival and development of the population..

It is quite evident that the lowest slopes, up to 700-800 m a.s.l., are eroded mainly during the
winter. The riverbed of Terkuza is the largest, filled with gravel tenting to be expanded even
more. Of course, their contents are collected in the Bovilla reservoir. It is also helped by the
unstable structure of the hills. The lowest slopes are the most exploited from the agricultural
farms of the inhabitants; therefore, the degradation of vegetation, i.e. that of mixed oaks, of
some pastures, forests and Mediterranean shrubs can be observed. These activities also
enhance the severe erosion of the soil, formation of gravel beds along the torrents and
substitution of vegetation with resistant, but not very useful, species like Pyrrocantha
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coccinea, Sparthium junceum. It is important that some typical species of river valleys, such
as Platanus, Salix, must be protected and restored due to their capacity to decrease erosion.
Previous efforts to reforest the territory with pine-trees, mainly P. halepensis, have protected
the area from erosion, but have also decreased the plant diversity of the basin. The state of
vegetation looks better in the upper part of beech belt mountainous meadows, but even there
the over-exploitation of vegetation exists.

This data is the complementary part of the whole study, focusing on drinking water, due to
the reservoir acting as the main water supplier for the city of Tirana during last decade. The
physic-chemical and biological data will be also presented in the Congress by Cullaj et al.
and Koni ef al. The study can be considered an effective cooperation between different
groups within Albania under the qualified assistance of experts from Switzerland, within the
common joint project SCOPES (no. JRPIB 7320-111032/1) supported by Swiss National
Science Foundation (SNSF).

KAMEHHU YUHUU CIIEHU®OUYHU MUKPOPEJIJE®OHU ®OPMU HA
JIOKAJIMTETOT YJAHIHN

Jlparan KOJTMAKOBCKH' u Brasxxo BOEB?

' Hnemumym 3a 2eoepapuja, Ipupodno-wamemamuuru ¢paxynmem, I1. gax 162,
Apxumeoosa 5, 1000 Cronje, Penybonuxa Maxeoonuja
‘®aryimem 3a pyoapcmeo, 2eonozuja u nonumexuuxa, yn. Foye Jerues 89, 2000
Hmun

Bo nenrpannuor aen Ha PenyOnnka MakenoHuja, Jy’)KHO O CElOTO YJIAHIM BO
HE3HAYUTEIHO €pojMpaHa 3apaMHHHA ce 3a0elekaHH OKOJy IeJeCeTHHA CHeUUu(pUIHH
MukpopenjedpHr ¢GopmMu co u3riaen Ha uyuHUM. [loceOHO BmewaTnMBa OJJIMKA € HHUBHATA
UJCHTUYHA KPCTOBUHA PACITyKaHOCT.

STONE PLATES - SPECIFIC MICRORELIEF FORMS AT THE LOCALITY
ULANCI

Dragan KOLCAKOVSKI' and Blazo BOEV?

!Institute of geography, Faculty of Natural Sciences, P.box 162, 1000 Skopje, Macedonia
Faculty of mining, geology and and polytechnics, Gotze Deltchev Str 89. 2000 Shtip

In the central part of the Republic of Macedonia, south from the village Ulanci, around
fifthee caractheristic microrelief forms which look like a plates are found in not very erodic
plains. The most specific feature of these plates is its identical cross-like gap.

208 Macedonian Ecological Society



IIT Konrpec Ha ekono3ute Ha Makenonuja - Knuea na ancmpaxmu

OCHOBHU KAPAKTEPUCTUKH HA JABJIAHUYKATA OKOJINJA
KAKO ’KUBOTHA CPEJINHA

Mapujana CTOJAHOBHK!, Katepuna HUKOJIMK? u Anexcanapa HUKOJIMK!

134600 3a jasno 30pasje, Jleckosey
’onjonpuspeden paxynmem, Kocoscka Mumposuya, 3y6un ITomox

Kora ce 300opyBa 3a *MBOTHaTa CpeJuHA, TOTAlll CE€ MHUCIM Ha IPOCTOPOT WIH
aMOMEHTOT BO KOj JIyf'eTo *HBeaT, IPecTojyBaaT, paboTaT WiK IUIaHUPAaT MPOCTOPOT Jia I'o
MOJrOTBAT 3a CBOM MOTpedu. Bo mocieaHo Bpeme BO CBETOT, 3a4eCTEHA € I0jaBaTa Ha Ce¢
HOrOJIEMO 3arpo3yBame Ha JKMBOTHATa cpeiuHa. lIpen 4oBemTBOTO ce MOCTaByBa rojiemMa
notpeda 3a yHaIpeayBame U 3auyByBambe Ha )KUBOTHATa CPE/IMHA.

IlenTa Ha TPYZOT € Aa ce cornieaa cocrojoaTa Ha MOeIMHU KOMIOHEHTH U (hakTopH
Ha JKMBOTHATa CpeJlIMHa Ha MPOCTOPOT Ha JabiaHMUYKaTa OKOJIMja, MPOOJEMOT Ha HEj3MHATa
Jerpajalyja 1 MEpKUTE 3a 3allTHTA U YHAIIPEIyBambe.

Bo Metoponorujata Ha TPyAOT KOPUCTEHHU C€ MOJATOLM O] JOKyMEHTalMjaTa Ha
3aBoz10T 3a jaBHO 3/1paBje JleckoBall KoM ce MpUKaXaHu TabeaapHo.

PesynTtatuTte Ha TPyAOT NMOKaXyBaaT JeKa pekuTe Bo JaOnaHMUKaTa OKOJMja Ce Ha
HuBo I u I xkaTeropuja BOJOTOLM, HO HUB UM C€ 3aKaHyBa ONACHOCT OJ1 JAerpajanuja ouaejku
BO HMB C€ M3JIUBAaT OTHAJHUTE BoAu Oe3 mpeunctyBame. On 21 MHIYCTPUCKH 00jeKT MO
KOHTpOJIa, caMo 5 00jeKTH MMaaT CUCTEM 3a [IPEUUCTYBakE Ha OTMAIHUTE BOJIU. I'pajgckuTe
JIETIOHNH, KOM HE 3a/I0BOJYBAaaT OCHOBEH CAHUTAapPHO-XUTMEHCKM MHUHUMYM, Pa3HUTE TUBU
JICTIOHNY C¢ TIOBEKE ja 3arajyBaat *HMBOTHATa CpPE/IHHA.

3a 1a ce couyBa )KMBOTHATa CpelMHA HEOIXOAHO € TUCIO3ULMjaTa Ha OTHAaJHUTE
Marepuu J1a Oujie Ha XUTMEHCKH HauuH, Ja Ce M3rpajaT CAaHUTapHU JICMIOHUM M CUCTEMH 32
[IPEYUCTYBAkE HA OTHAJHUTE BOJAM CO IITO K€ Ce CHpeyM Jerpajaiuja Ha MOBPIIMHCKUTE U
MIOJI36MHUTE BOJU.

BASIC CHARACTERISTICS OF JABLANICA DISTRICT AS AN
ENVIRONMENT

Marijana STOJANOVIC!, Katerina NIKOLIC? and Aleksandra NIKOLIC!

Zavod za javno zdravlje Leskovac
2Poljoprivredni fakultet Kosovska Mitrovica-Zubin Potok

The term the environment refers to the space where people live, work or plan to use that space to suit
their own needs. Lately the environment has been increasingly endangered. Mankind is faced with the
urgent need for improvement and protection of the environment.

The aim of this work is to present the state of some particular components and factors of the
environment in the territory of Jablanica District as well as the problem of environmental protection
and improvement.

The methodology of this work uses the data gathered by the Public Health Institute in Leskovac. The
work provides the tables of the gathered data.

The results of the work show that the rivers of Jablanica District belong to the first and the second
category of the watercourses, but there is threat of their degradation because waste waters are poured
into the rivers without having been first refined. Out of twenty one industrial objects that are controlled,
only five of them have waste water refinement plants. Furthermore, city garbage dumps that don’t
satisfy the basic sanitary criteria, as well as numerous unauthorized garbage dumps, increasingly
pollute the environment.
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In order to preserve the environment, it is necessary to satisfy the criteria for sanitary waste disposal
and to build plants for waste water refinement which will stop further degradation of surface and
ground water.

NMIVIEMEHTALIMJA HA KOHLHEIITOT HA OAPXKJIUB PA3BOJ BO
ITPOCTOPHOTO IIVTAHUPAIBE

Coma 'EOPTUEBA JIEIIMHOBA

Aeenyuja 3a nianuparee na npocmopom yn. “Jypuj F'acapun” 6p. 17, Cronje, Maxedonuja

KonuenToT Ha opJIUB pa3Boj € HACOYEH KOH PallMOHAIHO KOPUCTEHE Ha TIPUPOI-
HUTE PECypCH Ha 3emjara 0a3upaHo Ha OAPKIMBU OCHOBU U KOPUCTEHE BO MEpKa Koja Ke
J03BOJIM HMBHA pernponaykiuja. OCHOBHATa e Ha OAPXKIMBHOT Pa3Boj € MoJo0pyBame Ha
KBAaJIUTETOT M 3allTUTaTa Ha >XMBOTHATa CpelMHA M 3aJI0BOJYBalke Ha MOTpedHuTe Ha
HaCEJICHWETO Ha HAYMH KOj HE ja 3arpo3yBa XMBOTHATA CPEAMHA U TO 3aJp)KyBa IPaBOTO HA
WJIHUTE TeHEPAIK Ha KUBOT BO COUYBaHA )KUBOTHA CPEHMHA.

OnpX1IMBHOT pa3BOj, MOXKE J1a OCTaHEe camMoO HJieja, JOKOJKY HE C€ MOJJIOXKU Ha
KPUTHYKA aHAIM3a U JOKOJIKY HE C€ Hajle HauyuH 3a Hej3MHA peain3aliija, OMHOCHO Hej3uHa
IIpUMEHAa BO CEKOjIHEBHUOT XKMBOT. BKiIydyBameTo Ha KOHUENTOT Ha OAPKIUB pa3Boj BO
CEKOjJHEBHUOT KHUBOT TIOTPEOHO € J1a ce PEryimpa MpeKy yIpaByBadKH MEPKU U aKTHBHOCT
3a HEJ3MHa peanu3anyja, T.6. Ja c€ YTBpAM IMOJIMTHKA Ha IJIOOAJeH pa3BoOj CO CUTE
€KOHOMCKH, ONIITECTBCHH W TOJIUTUYKH aCIEKTH W Ja ce JAeuHupaaT MHCTPYMEHTHTE U
MEpPKHTE 32 Hej3WHA JIOCIIEIHA pean3allnja.

[Ipeky nMpoCTOpHOTO IMJIaHUpakE, KAKO HayKa Koja TH OTKpPHBa U 00jacHyBa 3aKOHHU-
TOCTUTE W Pa3BOjHUTE MPOIECCH, TW YTBPAyBa NPHHIUIUTE, KPUTCPUYMHUTE, METOIHMTE,
WHCTPYMEHTUTE M MEPKHUTE BO IEJOKYITHATa OpraHu3alija BO MPOCTOPOT, ce o0e30emayBa
BKITy4yBarmh€ Ha KOHIICTITOT Ha OJIP>KJIMB Pa3BOj BO OCHOBHHTE MOJACUCTEMH Ha MPOCTOPHATA
CTpYKTypa - exocdepa, counocdepa u texaocdepa. [Ipeky mpocTOpHOTO IIAHUPAEKE CE
o0e30enyBa KOOpAMHAIIMja Ha HUBHHUTE Mel'yCeOHUW BPCKHM W OJHOCH, M c€ JehuHUpaar
MHCTPYMEHTUTE U MEPKUTE 3a peaiu3alja Ha OJpAIIMBUOT Pa3Boj.

KOMITAPATUBHA AHAJIN3A HA COCTOJBATA CO EPO3UBHUTE
MMPOLECHU BO HEKOU BAJIKAHCKHU 3EMJU (MAKEJOHUJA, CPBUJA,
BYI'APUJA U POMAHMHJA)

VBau BJIMHKOB' u bpankuna AHJOHOBCKA?

[Ilymapexu ¢paxynmem- Cronje , Hucmumym 3a wiymapcmeo , 6yn.Anexcanoap Makedoncku 66. 1000
Ckonje , Penybnuxa Maxedonuja,
Humepoucyununapru cmyouu 3a uHdiICEHEPCMBO HA HCUBOMHAMA CPEOUHA, CIYOEHM

Bo 0Boj Tpyn e m3BpIIeHa KOMIapaTHBHA aHajJHM3a Ha cocrojdara co epo3ujaTa M
MPEB3EMEHUTE COOJBETHH AaHTHUEPO3WBHU MEPKH BO HeKou oj bamkanckute 3eMju
(Makenonuja, CpOuja, byrapuja u Pomanuja).

Bo Esporicku rpanunm, bankaHOT € mo3HAT Kako PETHOH BO KOj C€ Pa3BUCHU
€pO3UBHU IPOIIECH CO CHJIEH UHTEH3UTET, IIPU LITO BOJHATa €po3Hja MPEeoBIagyBa BO OJHOC
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Ha BETpoBaTa €po3Mja M MPETCTaByBa JOMHHAHTEH OOJIMK Ha Jerpajalija Ha movBara u
BOJIaTa.

Hwu3 ucropujata HapoauTe KO ' HacedyBayie ballkaHCKUTe Tpeien, BpIiesie
HEMUJIOCP/IHO KOPHUCTEHE Ha IPUPOTHUTE OoraTcTBa (OECnomTe/HA cevua Ha IITyMH 3a
no0uBame Ha IpajioeH U OTPEBEH MaTepHjall , KONauehe Ha IIyMUTE 3a J00MBaKkE Ha
00pabOTIMBO 3eMjHUIITE) HA TO] HAYHMH MIPUOHETEC KOH MHTEH3UBUPAKHE HA €PO3UBHUTE
npoIlecH Ha MoYBaTa.

3a 3eMjuTe KOW CE€ MpeIMeT Ha OBOj TPy HANpaBeHH ce KapTH Ha epos3uja. 3a
Makenonnja u Cpbuja kapTutre Ha epos3uja ce Oa3upaaT Ha MeTojaTa Ha [ aBpUIIOBWK,
noneka mak 3a byrapuja m Pomanmja ce Gasmpaar cropes pa3inyHU METOIU. | eHepaiHo
WHTEH3UTETOT Ha epo3HjaTa € CIMYCH Kaj CUTEe APKABH.

Bo pasnure npxkaBu UMa H3BEACHO TOJIEMH MPOTHBEPO3UBHH AaKTHBHOCTH,
Hajmuory nomymysamwa nMa Bo byrapuja, a HajMHOTYy XUAPOTEXHUUKH Mepku Bo Cpbuja.
Cexkoja ap>kaBa IMa CBOM KapaKTEPUCTUYHH MTPOTHBEPO3UBHU MEPKH.

COMPARATIVE ANALYSES OF CONDITIONS WITH EROSION
PROCESSES IN SOME BALKAN COUNTRIES (MACEDONIA, SERBIA,
BULGARIA AND ROMANIA)

Ivan BLINKOV' and Brankica ANDONOVSKA?

! Faculty of forestry — Skopje , Institute of Forestry , bul. ”Alexandar Makedonski “bb.
1000 Skopje , Republic of Macedonia ,

? Interdisciplinary studies of environmental engineering

This paper shows comparative analyses of situations with erosion and the corresponding measures that
were taken in order to decrease erosion in some countries in the Balkans (Macedonia, Serbia, Bulgaria
and Romania).

In Europe, the Balkan region is known as an area in which erosion is common. Water erosion prevails
as compared to wind erosion and comes predominantly from soil degradation and water pollution.
Throughout history, people who settled this region unmercifully used natural resources to satisfy their
needs (cutting wood, overgrazing, etc) and greatly contributed to erosion problems.

“Maps of erosion” were made for each of the previously mentioned countries. The Macedonian and
Serbian maps are based on the Gavrilovic method, while the Bulgarian and Romanian maps are based
on different methods. Generally, erosion levels are similar in all these countries.
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INJIEHAPHU ITPEJAABAIbBA
PLENARRY LECTURES
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KOMINVIEKCHH EKOJIOHIKH NCTPAKYBAIBA HA IIYMCKUTE
EKOCUCTEMMUM BO MAKEJOHHNJA

Jbynmuo MEJIOBCKMU u Cnauo XPUCTOBCKH
Hucmumym 3a 6uonoeuja, Illpupoono-mamemamuuku paxyimem-Ckonje

KommuiekcHuTE NCTpakyBamwa Ha €KOJIOTHjaTa Ha HIyMCKUTE eKocucTeMu Bo Make-
NoHHuja ondakaaT nepuoj o]l TpuecetnHa roguHu. OBUe UCTpaXxKyBama BO ceOe BKIy4dyBaaT
rosieM Opoj KOMIIOHEHTH KOM OBO3MOXMja TEMEIIHO MO3HaBamke Ha (PYHKIMOHMPAHETO Ha
IIYMCKHUTE €KOCHUCTeMHU. Tue ru omndakaaT Haj3HAYaJHUTE IIYMCKH €KOCHCTeMH (1a00BU H
OyKOBU LIyMH) O] Jy’KHHOT, LIEHTPAIIHUOT U CEBEpHHUOT e Ha MakenoHuja.

Bo tpynor ce npe3eHTupaHu CTpyKTypara, puromacata U OJI€THUTE KOMIIOHEHTU
Ha 3oomacara (ocobeHo mnemodayHaTta), OmagOT, LIyMCKaTra NpPOCTHpKa, Op3uHATa Ha
pasrpajayBame, IpOMET Ha MUHEpAJIHU MaTepuu omndakajku ja MpTBaTa opraHcka Marepuja,
royBaTa M XUAPOJIOMIKMOT IMKIYyC (BHEC, IUIAKHEHE OJ] *HBaTa (puToMaca, IJIaKHEHE O
IIyMcKaTa MpocTUpKa, TpaHchep Ha MaTepuuTe HU3 MOYBEHUTE XOPU30HTH U u3Hec). Cute
OBHE NPOLIECH M KOMIIOHEHTH CE aHAJIM3UPAaHU KOMIIAPATHBHO 3a MCTPaKyBAaHHUTE IIyMCKH
€KOCUCTEMH.

COMPLEX ECOLOGICAL INVESTIGATION OF FOREST ECOSYSTEMS IN
MACEDONIA

Ljupéo MELOVSKI and Slavéo HRISTOVSKI

Institute of Biology, Faculty of Natural Sciences and Mathematics, Skopje, Macedonia

Complex investigation of forests ecosystems ecology in Macedonia were carried out in the period of
last 30 years. The investigation includes several ecosystem components and provided knowledge of the
functoning of the forest ecosystems. The most important forest ecosystems were comprised (oak and
beech forests) in the south, central and north part of the Republic of Macedonia.

The structure, phytomass and some components of the zoomass (especially pedofauna), litter fall, forest
floor, decomposition, mineral matter cycling through dead organic matter, soil and hydrological cycle
(input, leaching of the live phytomass, mineral matter transformation in the soil horizons and output)
are presented in this paper. All of these components and processes in the investigated forest ecosystems
are analyzed comparatively.
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TRACE ELEMENT ATMOSPHERIC POLLUTION IN THE BALKANS
STUDIED BY THE MOSS TECHNIQUE, ENAA AND AAS

Marina V. FRONTASYEVA', Trajce STAFILOV?, Zdravko SPIRIC®, Otilia CULICOV?,
M. KRMAR’ and Mahmut COSCUN®

! Joint Institute for Nuclear Research, Joliot Curie 6, 141980 Dubna, Moscow Region, Russian
Federation
’Institute of Chemistry, Faculty of Natural Sciences and Mathematics, Skopje, Macedonia
3Croatia
*Romania
Serbia
SThrace Region, Turkey

Air pollution by toxic heavy metals is of great concern in industrialized countries. A
comprehensive survey of their emission into the atmosphere shows their negative influences
on the environment and human health. In many European countries, increased efforts to
establish heavy metal monitoring have lead to the international program «Atmospheric
Heavy Metal Deposition in Europe: - Estimations Based on Moss Analysis». Its objectives
are to quantitatively characterize the regional atmospheric deposition pattern of heavy metals
in Europe, to indicate the location of important heavy metal pollution sources, and to allow
retrospective comparison with similar studies repeated every 5 years. In 1995, 2000, and
2005/2006 JINR contributed to this programme with the results obtained in collaborative
studies with a number of countries including several Balkan countries: Bulgaria, Romania,
Northern Serbia and Bosnia, Macedonia, Croatia, and the European part of Turkey
(Thrace Region). A combination of instrumental ENAA at the IBR-2 reactor in JINR,
Dubna, and AAS or ICP-MS in relevant counterpart laboratories provides data for
concentrations of about 40 chemical elements (Al, As, Au, Ba, Br, Ca, Cd, Ce, Cl, Co, Cr,
Cs, Cu, Dy, Eu, Fe, Hf, Hg, I, In, La, Lu, Mg, Mn, Na, Nd, Ni, Pb, Rb, Sb, Sc, Se, Sm, Ta,
Tb, Th, V, W, Yb, Zn) that substantially exceeds the requested number of elements (marked
as bold) by the European Atlas of Heavy Metal Atmospheric Deposition edited under the
auspices of the United Nations Economic Commission for Europe. Not all the above trace
elements are strictly relevant as air pollutants, but they come from the multi-elemental
analyses with insignificant extra cost, and most of them can be used as air-mass tracers.
Multivariate statistical analysis applied to the data sets obtained revealed the origin of
pollutants and the character of pollution sources within the area under investigation, as well
as those sources affecting this area through long-range atmospheric transport. Maps of
elemental distrubutions over the samples areas created by modern GIS (geographical
information system) technology are presented. The results of air pollution studies in the
Balkans have led to the international project “Impact of endemic geochemical peculiarities of
the Balkans on population health studied through soil, water and air analysis” which is
discussed in the given presentation.
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