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LEDITOR’S NOTE

On 16 January 199%. there was an assassination attempt on Professor Radivoje Papovic, Rector of University
of Pristina and Director of this periodical. The assassination attempt was carried out by a remote activation of
the car bomb planted near his apartment in the moment of his leaving for work by his chauffeur driven car,
Rector and his driver were setiously injured and miraculously survived. The responsibility for this criminal act
was taken by an Albanian illegal terrorist organisation, "Liberation Army of Kosovo! The Chairman of the Chamber
of Republics of the Federal Assembly and of the Assembly Chamber of Security declared to the National Press
Agency "Tanjug" that the way how the assassination attempt was cartied out was seriously disturbing and
requested an energetic action of the authorities. He also noted that Rector Radivoje Papovic was an outstanding
fighter against secessionist movement of Kosovo and Metohija and le was not selected for assassination by
chance. Apart from a political aspect of this event, otherwise unprecedented in the world, we hereby invite all
the international scholars to condemn this terrorist act as well as terrorism in general.

Editor
Predrag Jaksic, Pd, D.
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ABSTRACT

Microbiological investigation involved the
thuee basic Kosovo and Mevohia soil types: Verti-
sol, Pseudogley, and Dystiric Cambisol, Cultivated
soll profiles of the above mentioned soll types
have been studied, as well as the uncultivaied
ones (virgin soil),

The lavestigated Kosovo and Meiohia solls
had a large amount of cellulose decomposers.
Cultivated Vertisol and Dystric Cambisol had
higher cellulose decomposers content regarding
the same naiural types, but this was not observed

in the case of Pseudogley. The bacieria ve, fungi
relation, regarding cellulose transforming, was
influenced by many factors, but the main factor
was soll pH value, Nuuiber of fungl increased by
acidification, and bacteria nuraber decireased, In
Vertisol, which had neutral pH value, bacteria
were the main cellulose transformers; in Pseado-
gley, which was acid, percental part of fungl was
larger than of bacteria; and in Dystric Cambisol,
which was very acid, the main cellulose trans.
formers were fungi,

Key words: Vertisol, Pseudogley, Dystric Cambisol, cellulolizators.

WNTRADUCTION

Siol is a complex natural and historical product
with dynamic character, in whicl the special mi-
croflora lives and works, In order to present rezults of
microbiological investigation better, it Is necessaty to
describe basic characteristic of the investigated soils.

One of the main trais of Kosovo and Metohia area
is a proper soil spreading. It is, above all, due to the
areas geograplic position, and then due to its relief,
and especially to its horizontal and vertical zonality.

A short teview of Kosovo | Metohia soils enables
to undestand how various factors by their influences
enabled forming of very numerous subtypes and va-
rieties of a few basic soil types (Filipovic, 1984).

Theretore we decided to study microbiological
characsteristics of Kosovo and Metohia basic soil types.
The first chosen soil type, which was according to St
e b u t formed in Tertiary and early Quartery, was the
Vertiso! soil type. We investigated it around Laplje Selo
vilage, near Pridtina.

The second predominant soil type was Pseudo-
gley, and it was much younger regarding genesis. We
studied Pseudogley around Vitomirica vilage, near
Ped.

Finally, we studied microbiological traits of the
Distric Cambisol type. We studied it around Tankosié
vilage, near UroSevac.

The first investigations of Kosovo and Metohia
souls were aimed to study their soil — scientific and
agrochemical characteristics, and results of these stud-
ies gave the basic knowledge about this areas soils

fertility. The most of these studes were carried out from
19231950, Kosovo and Metohia soils are very different
regarding their physical and chemlcal properties, they
are mainly acid, and have different potendal and effec-
tve fertility (S te b ut, 1925, Ciri ¢, 1952). Investiga-
tions on Kosovo and Metohia soils productive
propetrties were continued, and later reports konfir-
med these soils as very acid, and poor regarding nutri-
tive elements (Tvovid, 1958 Lalid 1976; Pajko
vic, 1977).

Organic remains with cellulose have been trans-
forming faster of slower, which depends of soil type,
ecological conditions, presence of necessary microor-
ganisms, etc. According to cellulose spreading in pro-
file and microorganisms presence, we can talk about
"Cellulolizers profile", and about season dynamism of
this specific microorganisms group. Higher or lower
cellulose decomposers amount influences on growth
of the other heterotrophe microorganisms, that are in
metabiotic and synbiotic relationship with cellulose
decomposers. The humus-contained organic colloids
are made by cellulose-transformation activity of this
microflora.

MATERIAL AND METHODS

These microbiological investigations have been
carried out in 1994 and 1995. Soil samples for analyses
were taken during seasons: Autumn, Winter, Spring,
and Summer. Soil samples were taken from different
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depth of a profile: 0-25 cm, 25-50 ¢m, 50-75 ¢m, and
75-100 cm. :

Amount of cellulose decomposers was observed
on silica gel with standard solution for cellulolizers,
and with filter-paper as the only carbon source. Grow-
ing bases were sowed by soil granules, and every
Petrie-dish was sowed by 25 of granules, all in three
repetions. Incubation was done on 24°C. Number of
fertile granules (in %) was determined 15 and 30 days
after incubation.

RESULTE AND DISCUSSION

The investigated Vertisol had neutral pH value, a
large content of humus, and the optimal content of
available phosphorus and potassium.

Season dynamism of celluJose decomposers is
closely related to organic matter input, which is made
by natural vegetation or by field crops{(Todorovi
¢ etal. 1976, 1984, 1985, 1987).

Uncultivated Vertisol had a large amount of cel-
lulose decomposers, and seasons were ranged as fol-
low: 8pring, Summer, Autump, and Winter. We
noticed, ohserving vertical arrangement of cellulose
decomposers, that their number decreased by depth,
which was obviously related (o fresh organic matter
content, that was lower in deeper layers, as well as i
a lack of oxigen.

Table 1, The scason dynamisin of cellulose decomposers in
Vertisol of Laplfe Selo (percent of fertile soil grainiles)

UNCULTIVATED 5OIL CULTIVATED SOIL

showed the following range: Spring, Autumn, Winter,
and Summer. However, bacteria were not predomi-
nant among cellulose deconposers, but fungi were,
which was influenced by many factors, ecspecially by
soil pH value (Tod orovid, 1968).

Table 2. The season dynamism of cellulose decomposers in
Pseudogley of Vitomirica (percent of fertile soil granules)

UNCULTIVATED SOIL CULTIVATED SOIL

Depth [Autumn | Winter | Spring [Summer| Autuma | Winter | Spring [Summer

0-25 81 100 60 98 80 86 92 86
25-50 52 50 62 58 44 78 A0 28
50-75 12 2 14 20 24 2 8 ¢
50-100 2 0 B 14 4 12 2 ¢

Cultivated Pseudogley had a litile lower number
of these microorganisms regarding the uncultivated
one, and a reason for that might be growing of legume
crops (alfalfa) during last five years. These results were
in accordance with previous reports (Todorovidé
etal, 1975: Kalinovid etal, 197%),

Investigated Dystric Cambisol had significantly
lower amount of cellulose decomposers, regarding the
two above mentioned soil types. That was mainly
caused by this soil's acid pHvalue with a middle humus
content in surface layer, and with very low humus
conient under 25 em of depth. Available phosphorus
content was low, and available potassium content was
within middle values.

Table 3. The season dynamism of cellilose decomposers tn

Season dynamism of cellulose decomposers in
cultivated Vertisol showed the following range:
Autumn, Spring, Summer, and Winter, and it was dif-
ferent regarding uncultivated Vertisol, obviously due
to applied agrotechnique measures. Gellulose decom-
posers more numerous in cultivated Vertisol, and thai
was expectable because of a large organic matier
amount, filled under by ploughing in of harvest re-
mains, and because of better aeration of cultivated soil.
Mishustin (1974) reported that carrying in of
mineral fertilizers influenced significantly on number
and composition of cellulose decomposers. Repersen-
tatives of many bacteria and fungi genera can be met
among cellulose decomposers, but in this soil type the
main cellulose transformers are bacteria,

Uncultivated Pseudogley had high amount of
cellulose decomposers, and their season dynamism

Depth |Autumn| Winter | Spring [SumonrfAutumn ! Winter| Spring [Summer Dysiric Camblsol of Tankosic (percent of fertile soil graniles)
UNCULTIVATED SOIL CULTIVATED SOIL,
0-25 84 24 4 O 100 20 vo 4
- ) Depth {Autumn | Winter | Spring [Summer| autumn [ Winter | Sprivg (Sunimer
25-50 52 12 62 B2 100 20 O 32
5075 1 M I 2 s 0 36 2 025 | o4 G 60 72 84 24 1 72 46
50-100 e 0 2 1 10 0 2550 1 4o 44 48 n 50 32 26 6
50-75 2 0 2 0 g 00 i 14
50:100 0 (¥ 0 0 2 Q 0 12

Season dynamism was not same in uncaltivated
and cultiivated Dystric Cambisol, In cultivated soil, the
highest content of cellulose decomposers was in
Autumn, and then in gradually decreased, so the low-
est content of these microorganisms was observed in
Summer. In uncultivated Dystric Cabisol, the seasons
were ranged as follows: Spring, Summer, Autumsn, ang
Winter.

Cultivated Dystric Cambisol had higher amount
of cellulose decomposers reagarding the uncultivated
one, and that was expected, because of higher organic
matter input and beiter aeration. The main cellulose
decomposers in this soil type were fungi that made acid
humus with unfavorable properties,
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CONCLUSION

On the basic of obtained results concerning sea-
son dynamism and amount of cellulose decomposers
in the investigated soil types, we can conclude the
following:

— Cellulose decomposers were well-presented
in the all investigated soil tupes.

— Cultivated Vertisol and Dystric Cambisol had
higher cellulose decomprosers content regarding the
same natural types, but this was not observed in the
case of Pseudogley.

— In Vertsol bacleria were the main cellulose
transformers, but significant role played fungi too. In
Pseudogley, percental part of fungi was larger than of
bacteria, and in Dystric Cambisol bacteria took a very
little percent of total cellulose transformation.

— The bacteria vs. fungi relation was influenced
by many factors, but the main factor was soil pH value.
Number of fungi increased by acidification, and bacte-
ria. number decreased!.
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REZIME

ZASTUPLJENOST CELULOLIZATORA KOD
NEKIH ZEMLJISNIH TIPOVA KOSOVA I METOH[JE
D. KIKOVIC!, Vera RAICEVIC? | Danica MICANOVIC?,
N. DELETIC ' ,

! Poljoprivredni fakultel, Pristina, ZPo[/opriwm’m
Jakuliet, Beogred, 2 tnstitut za istraZivanja 1 poljo-
privvedi "Srbija’, Centar za strna Zita, Kragujevec.

Od ukupne koli¢ine sveZe organske materije koja
dospeva u zemljiite veliki procenat otpada na celu-
lozu. Transformacijom celuloze stvaraju se humusne
materije, veoma znadajne za zemljiste { dalje aktivnosti
biljaka i mikroorganizama.

Mikrobiologkim prou¢avanjima su obulivadena
tri osnovna tipa zemjista Kosova | Metohije, smonica,
pseudoglej i crvenica. Ispitivani su mikrobiologki pro-
{ili navedenih zemljidnih tipova koji se obractuju i onih
koji nisu obradivani (devic¢ansko zemljiste).

Celulolizatori su dobro zastuplieni kod ispiti-
vanih zemljidnih tipova Kosova i Metohije. Obradena
smonica 1 ervenica su sa veCom zastupljenoséu celu-
lolizatorima od ispitivanih prirodnih tipova 8to nije
sludaj sa pseudoglejem. Na odnos balkterija i ghiva u
ransformaciji celuloze utice vide faktora ali je na-
jznacajnija pH vrednost zemljifta, sa povecanjem
kiselosti uéesce gljiiva u transformaciji celuloze raste i
bakterija opada. Glavni transformatori celuloze kod
smonice koja je neutralne reakcije sredine su bakterije,
kod pseudogleja koji je kisele reakcije sredine
povecdava su udedde gliiva u transformaciji celuloze,
dok kod crvenice koja je jako kisele reakcije sredine
glavni transformatori celuloze su gljive.

Received October, 1990.
Accepted November, 19906.
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Zecevic M., 1996. PREGLED FAUNE LEPTIRA
SRBIJE (MAKROLEPIDOPTERA), Institut za is-
traZivanja u poljoprivredi Srbije i TP Nauka, str. 1-157,
Beograd

UDK 595.78 (497.11) (083.81)

Publikovanje ove monogratije je znacajan dopri-
nos nadoj entomologiji obzirom na sada3nje finansijske
okolnosti koje izdavadtvo uopite dovode na rub egzis-
tencije. Pored toga, nada entomologija je na najnizim
granama od vremena Pancica pa je zato objavljivanje
ovog dela jod znacajnije. Cinjenica da jedino amateri
uspevaju da daju odredeni doprinos najbolje odslikava
suStinu zapostavljenosti naSe entomologije. Iz
navedenih razloga moZemo zakljuciti da je publik-
ovanje ove monogralije pravi podvig.

Osnovna ideja dela je koncizna: da na jednom
mestu budu objedinjeni i prezentirani podaci o vistama
nadilh leptira iz grupe makroleptira. To je, zapravo,
izuzetno tezak posao vezan za studiranje obimne lit-
erature razbacane po evropskoj i domacoj periodici.
Uz to je autor analizirao i postojece muzejske i privaine
zbirke kako bi ukljudio i one vrste koje jo3 nisu
obradene i publikovane. Podrazumeva se da je za
ovakav posao bilo neophodno autorovo solidno
poznavanje sistematike obradene grupe. Rezultat je
spisak od 1.334 vrste makroleptira Stbije, prvi takav
spisak za prostor nase republike uopste. Uz svaku
vrstu su navedeni i nazivi njenih podvrsta ako ih ima,
potom njeni sinonimi i podaci o prvom autoru koji
spominje nalaz na prostoru Srbije. Kod nepublik-
ovanih podataka autor je korektno naveo iz dije je
zbirke matetijal, ostavljajudi tako kolegama moguénost
naknadne publikacije. Monogtafija sadrZi iscrpan in-

deks rodova, vrsta, podvrsta i sinonima ¢ime je njeno
koridéenje znatno olak3ano.

Znacaj ove monografije je veliki. Ona e, pre
svega, podstaci brojne amatere lepidopterologe, a
nadamo se i one kojima je to struka, da rade na dopuni
postojece liste. MoZemo napraviti paralelu sa delom
Lerauta (1980), kome je Zelevifeva monografija
analoga, koje je sadrzavalo listu od 4.677 vrsta Lepi-
doptera Francuske a sada je u pripremi drugo dopun-
jeno izdanje cija lista broji 5.002 vrste! Bududi da je nasa
fauna Lepidoptera svakako bogatija od faune Fran-
cuske jasno je da Zecevideva monogratija evidentira
tek nepunu tredinu nadih vrsta. Ona je, prema tome, i
svojevrstan poziv mladim entomolozima da se aktivno
ukljuée u obradi Lepidoptera, prvenstveno onih grupa
za koje jo¥3 nemamo stru¢njake. Najzad, ova
monografija ima i veliku upotrebnu vrednost pa ce,
poput re¢nika, morati stalno da bude koricena i citi-
rana.

Moramo se osvrnuti i na odredene slabosti i
propuste monogratije. Najveci njen nedostatak je ne-
doslednost u pogledu taksonomije. Autor je morao da
se opredeli izmedu taksonomskog sistema Forster und
Wollifahrt (1973-1981) i sistema Lerauta (1980). 1z-
abran je sistem prve dvojice, koji uopste nije tak-
sonomski validan a primenjena je nomenklatura
Lerauta, 8to je nedopustivo. Pojedine vrste i podvrste,
poznate u literaturi za Stbiju, nisu uneSene, §to je i
razumljivo jer autor i nije mogao dodi do svih litera-
turnih podataka. Najzad, monografija sadrzi dosta
Stamparskih greskiu latinskim nazivima. Sve ove mane
se mogu otkloniti u drugom izdanju i one nipodto ne
umanjuju opdti utisak i osnovne vrednosti dela.

P, Jaksic
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ABSTRAKT

Microbiological investigation involved the
thiee basic Kosovo and Metohia soil types: Verti-
sol, Pseudogley, and Dystric Cambisol. Cultivated
soil profiles of the above mentioned soil types
have been studied, as well as the uncultivated
ones (virgin soil).

Amount of free aerobe nitrogen fixing mi-
croorganisms in the investigated Kosovo and
Metohia soils was low. Cultivated Vertisol had a
higher amount of this microfiora than the uacul-
tivated one, which was expectable, but cultivated

Pseudogley and Dystric Cambisol did not follow
this tendency, and they had a lower countent of
these microorganisms comparing with their
natural types.

The applied agrotechnique measures influ-
enced on increasing of this microflora number.
However, using of mineral fertilizers high doses
and chemical means for plant protection influ-
enced unfavourablly on free aerobe nitrogen-fix-
ing microorganisims.

Key words: Vertisol, Pseudogley, Dystric Cambisol,
microorganisms.

INTRODUCTION

Many interesting changes of microbiological
communilies grouping can ber observed by studyng of
various soil types microflora, especially according to
their depth. That is in accordance with some soil-ge-
netic processes, or with a gley layer, etc. Therefore M
ishustin s sehool consider that character of
microbjological comunities represents character of
soil-genetic processes.

Soil ecological factors influence on composition
and changes of its microbiological communities, and
at the same way they strongly influence on some
microorganisms species changes in such communities.
Many cases of appearing of new ecotypes, varieties,
subspesies and even species in a group of microorgan-
isms, if it was long-term under some conditions of
survival in soil, were weli-known. A classic example
for that is Azotobacter: which nowadays involves sev-
eral clear ecological species, that got characsteristics of
real biological species. Existing of such special species
of these bacteria, which has normal or even the best
growth in acid or alkal enviroment, is limited by soil
pH value, organic watter content, phosphorus, mi-
croelements and water content (Alexander, 1977).
Azotobacter is very impoertant for soil, because it can
be associated easily with clifferent plant species roots,
and on that way it can fix 20-55 kg/ha of aimosphere
nitrogen{Govedarica etal, 1993).

There are both-sided influences between micro-
organisms and soils, and studying of these influences

cultivated uncultivated soil, free aerobe nitrogen fixing

is very important, with the final goal of increasing of
effective fertility by its results, and increasing of crops
yeald.

We wanted, because Kosovo and Metohia soils a
were not enough microbiologicaly studied, to investi-
gate amount of feree nitrogen-fixing microorganisms
in the three basic Kosovo and Metohia soils: Vertisol,
Pseudogley, and Distric Cambisol, when they were
cultivated and uncultivated.

MATERIAL AND METHODS

This microbiological investigation have been car-
ried out in 1994. and 1995. and the chosen Vertisol
locality was near Laplje Selo vilage (Pritina), Pseudo-
gley localiti was near Vitomirica vilage (Pec), and
Dystric cambisol locality was near Tankosic vilage
(Urodevac). Scil sampling for the investigation was
done in season periods: Autumn, Winter, Spring, and
Summer. Soil samples were taken form diferent depth
of a profile: 0-25 cm, 25-50 ¢m, 50-75 cm, 75-100 cm.

Amount of free aerobe nitrogen-fixing microor-
ganisms was determined on solica gel with standard
solution without nitrogen, and with manit as the only
carbon source. Growing bases were sowed by 25 soil
granules, and amount of microorganisms was given as
soil "fertile granules" percent.
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RESULTS AND DISCUSSION

Number of free aerobe nitrogen-fixing bacteria in
the investigated Kosovo and Metohia soils was low,
although these microorganisms were very improtant
for soils, because thelr fixing of atmosphere nitrogen,
which was unreachable for plants.

There was a very small numbey of free aerobe
nitrogen-fixing bacteria in both natural and aniropo-
gene Vertisol. We could observe, comparing amount
of free acrobe nitrogen-fixing bacteria in uncultivated
and cultivated Vertisol, that it was larger in cultivated
Vertisol profile, which was expectable because Azoto-
bacter indicated cultural status of a soil.

Season dynamics of free acrobe nitrogen-fixing
bacteria in uncultivated and cultivated Vertisol were
not the same, and in uncultivated soil seasons were
renged as follows: Spring, Surnmer, and Autumn, In
cultivated vertisol they showed the folowing range:
Autumn, Spring, Suimmer. These microorganisms were
not found during Winter season,

This microflora vertical arrangement in a profile
of uncultivated Vertisol was regular, the gratest num-
ber of diem was in a surlace layer, and that number
decreased by depth. In culiivated Vertisol we met
majority of these microorganisms in 25-50 cm of depth.
This difference was obviously caused by applied agro-
technique measures.

On soil Azotobacter number, as well as on the
other nitrogen-fixing bacteria number, a great influ-
ence had mineral fertilizers o (S aric, 1978),

Table 1. The season dynaniisi of nitrogen-fixing beacteric in
Vertisol of Laplje Selo (hercent of fertile soil graniles)
— —

UNCULTIVATED SOIL CULTIVATED SOIL

- : ==
Pepth FAutumn| Winter| Spring [Summerf Autumn | Winter Spring [Summer

The investigated Psceudogley had a low number
of free aerobe nitrogen-fixing bacteria because of this
soil's low pH value, with a row of unfavourable factors
such as the following were: temperature, aeration,
energetic value of organic remains, root systems secre-
tiones, and expression degree of destruction processes
(Mickovski 1954, Voijnovid, 1961).

Free nilrogen-fixing bacteria fix atmosphere ni-
trogen in the amount of about 20 kg/ha, but they can
use a small amounts of mineral nitrogen. Therefore,
they are called as oligonitrophiles by some investiga-
tors. Oligonitrophiles are sensitive on high doses of
nitrogen lertilizers, that decrease their number in soil.
Number of free nitrogen-fixing bacteria mainly de-
pends of soil type and of its conditions. Many investi-
gators reported different oligonitroplilles number for

different soil types (Paul and Newton, 1961; K1
evenskaja etal,1970;Linge and Lout, 1971).
Season dynamism of free aerobe nitrogen-fixing
bacteria in uncultivated and cultivated Pseudogley was
not the same. In cultivated Pseudogley, these microor-
ganisms were registred in the all investigated seasons,
butin very small percent, and the greatest their number
we met in Winter and Spring. Season dynamism of free
aerobe nitrogen-fixing bacteria in uncultivaied
Pseudogley had the following rance: Winter, Spring,
and Summer. During Autumn we did not observe these
microorganisms.
Table 2. The scason dynamism of nitrogen-fixing bectevia in
Pseudogley of Vitomirica (percent of fertile soil granitles)
|

UNCULTIVATED SOIL CULTIVATED SOIL

Deptit [Autumng Winter | Spring [Summer| Autumn | Winter | Spring [Summer

0-25 0 2 6 2 2 O 4 2
25-30 { 1t 4 8] 0 8] 0 8]
30-75 0 0 O { O 0 0 )

We can observe, by comparing amount of free
aerobe nitrogen-fixing bacteria in uncultivated and
cultivated pseudogley, that number of these microor-
ganisms was higher in unculiivated soil. We expected
the oposite case because cultivated soil had more frsh
organic matter and had betier aeration. However, cul-
tivated Pseudogley had a lower pH value than the
uncultivated one. Chemical matters applied for crop
protection also had the negative effect on this mi-
croflora amount.

Dystric Cambisol had a low amount of free aer-
obe nitrogen-fixing microorganisims, as we saw in the
two previous soil types. We observed them in unculti-
vated Dystric Cambisol during only two of investig-
fated seasons, In Winter, there was a very small percent
of these microarganisms, and in Spring this percent
significantly increased. The largest amount of these
microorganisms was observed on 50-7% cm of depth.

Table 3. The scason dynamism of nitrogen-fiving bacleriet in
Dystric cambisol of Tenkosic (percent of fertile soil granutles)

UNCULTIVATED SOIL CULTIVATED SOIL

Pepth jAvtomin| Winter | Spring |Summerf Autamng Winter | Spring [Summer

025 i 6 4 0 0 Aq 0 0
25-50 0 2 8 0 0 O 2 2
50-75 0 0 16 0 0 4 0 4
50-100 0 0 2 0 0 0 § 0

Season dynamism of free aerobe nitrogen-fixing
bacteria in cultivated Dystric Cambisol profile was as
follows: Winter, Summer, and Spring; in the Autumn
we did not record this microflora. These microorgan-
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isms vertical arrangement was not regular, and most of
them we met in 25-50 cm deep layer.

We can observe, comparaing amount of free aer-
obe nitrogen-fixing bacteria in uncultivated and culti-
vated Dystric Cambisol, that it was higher in
uncultivated soil, which was unexpectable because
Azotobacter was an indicator of soil cultural status.

CONCLUSION

On the basis of the obtained results regarding
season amount of free aerobe nitrogen-fixing microor-
ganisms in the investigated soil types, we can conclude
the following:

— Amount of free aerobe nitrogen-fixing bacteria
in the investigated Kosovo and Metohia soils was low.

— Cultivated Vertisol had a higher amount of this
microflora than the uncultivated one, which was ex-
pelable, but cultivated Pseudogley and Dystric cam-
bisol did not follow this tendency, and they had a lower
content of these microorganisms comparing with their
natural types.

— The applied agrotechnique measures influ-
enced on increasing of this microflora number. How-
ever, using of mineral fertilizers high doses influenced
unfavourablly on free acrobe nitrogen-fixing microor-
ganisms.
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REZIME

ZASTUPLJENOST AZOTOFOKSATORA KOD
NEKIH ZEMLJISNIH TIPOVA KOSOVA I METOHIJE

D. KIKOVIC! Vitomir BOGDANOVIC?, Vera
RAICEVIC? i Danica MICANOVIC?

1Po[/'oprivredni Jakultet, Pristina

2Po[/oprz’w'edni Fakultet, Beograd
5]/7311?1,1,1‘@/&)1'Agr[cu/m?'e Research "Serbia’, Centre for
Small Greains, Kragujevac.

Slobodni aerobni azotofiksatori su veoma
znadajna grupa mikroorganizama za zemljite, jer su
sposobni da fiksiraju atmosferski azot koji je kao takav
nedostupan biljkama i najvedem broju mikroorgani-
zama. '

Mikrobiologkim proucavanjima su obulhvadena
tri osnovna tipa zemljiSta Kosova i Metolije, smonica,
pseudoglej i crvenica. Ispitivani su zemljisni profili
navedenih zemljidnih tipova koji se obraduju i onih
koji nisu obradivani (devicansko zemljiste).

Slobodni aerobni azotofiksatori su slabo zastu-
plieni u ispitivanim zemljiStima Kosova i Metohije.
Obradena smoanica je bogatija ovom mikroflorom od
neobradene smonice, 3to je i ocekivano, ali to nije
slucaj sa obradenim pseodoglejem i obradenom
crvenicom koje su siromadnije ovom mikroflorom od
njihovih prirodnih tipova.

Preduzete agrotehni¢ke mere uti¢u na povecanje
brojnosti ove mikroflore, medutim, koriS¢enje velikih
doza mineralnih dubriva, kao i primena hemijskih
sredstava u zadtiti gajenih biljaka nepovoljno uti¢u na
zastupljenost slobodnih aerobnih azotofiksatora.

Received October, 1996.
Accepted November, 1996.
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Stevanovic, V., Vasié, V. eds. (1995): BIODI-
VERZITET JUGOSLAVIJE SA PREGLEDOM VRSTA
OD MEDUNARODNOG ZNACA}A. Bioloski fakultet
i Ecolibri, str. 1-3+1-VII1+1-562, Beograd

ISBN 86-7078-004-6

Ova monogralska publikacija ima za osnovni cilj
da prezentira bogatstvo biljaka, gliiva i Zivotinja na
prostoru SR Jugoslavije. Danas je moderno da Zivu
prirodu oznacavamo pojmom Dbiodiverzitet, po-
drazumevajuéi pod njim raznovrsnost formi is-
poljavanja Zivota: genetski biodiverzitet, specijski
biodiverzitet i ekosistemski biodiverzitet, uz
napomenu da se te forme realizuju u prostornom i
vremenskom kontinuumu.

Monogralija sadrzi opstii posebni deo. U opstem
delu je u Sirem kontekstu razmatran pojam biodi-
verziteta uopdte. Istaknuli su savremeni principi i
nacela zastite prirode uopste. Prezentirani su brojni
medunarodni sporazumi, standardi, kriterijumi i pro-
grami od znacaja za zaStitu biodiverziteta. Ti
dokumenti, zajedno sa domacim ustavno-pravnim ak-
tima su do sada bili rasuti po brojnim publikacijama,
tesko dostupnim. U ovom delu su obradeni posebno i
abioticki ekolodki falktori (klimatski, geolodki, pe-
doloski) kao ¢inioci biodiverziteta terestri¢nih ek-
osistema, potom su date osnovne hidroloke odlike
kopnenih voda Jugoslavije i najzad je data biogeograf-
ska podela teritorije Jugoslavije. U posebnom delu je
izvrSena klasitikacija biodiverziteta i prezentiran je bio-
diverzitet biljaka, gljiiva, dela beski¢menjaka i svih
ki¢menjaka Jugoslavije. Dat je i pregled vista od
medunarodnog znacaja.

Monografija ne pretenduje na sveobulivatnost,
8toje i istaknuito u uvodnoj redi redaktora. Ovaj napor
treba shvatiti kao jos jedan izuzetno vredan i znacajan
korak ka krajnjem cilju — izradi nacionalne flore i
faune i njihovoj zadiiti. Mi se moramo podsetiti da su
takvi pokusaji vec i ranije racleni. Pomenimo Catalogus
faunae Jugoslaviac, 1964. i dalje, potom 2. Kongres
biosistematicara Jugoslavije, Gozd Martuljek, 1989; pa
uspedno okondan projekat Flora Srbije (1970-1986) i
dr.

lako je u odnosu na prethodne pomenute
pokudaje ostvaren znacajan napredak u poznavanju
Zivog sveta Jugoslavije jod uvelk su nasa Znanja o njemu
skromna. To narocito vaZi za nasu faunu beski¢men-
jaka, gde Citav niz predstavnika krupnih talksonomskih
kategorija uopste nije istraZen, ili je istraZen delimi¢no
i nedovoljno. Zato monografija BIODIVERZITET JU-
GOSLAVIJE pre svega opominje i ukazuje koji su pri-
marni zadaci nacionalne bioloske nauke. Prerano smo
se odrekli usluga taksonoma florista i faunista. Nema
rada sa mladima, nema stru¢ne i nauéno-popularne
literature, premalo je prirodnjackih muzeja. Evropske
zemlje su jo§ pocetkom veka imale svoje nacionalne
flore i faune. Kako Bugarska moZe imati publikovane
sveske svoje faune a mi ne? MoZe li klasi¢na biologija
kod nas postati ravnopravna sa molekularnom biolo-
gijom i drugim savremenim disciplinama? Sve ove
dileme monografija na direktan ili indirektan nacin
isti¢e i u tome je njena posebna vrednost. Da bilo koja
evropska zemlja na svojoj teritoiji ima Staru planinu,
Taru, Sar-planinu ... nijedna od takvih riznica prirode
ne bi bila bez bioloske istrazivacke stanice. Bugari
upravo zato imaju sveske svoje nacionalne faune jer su
jos u periodu izmedu dva svetska rata imali takve
stanice.

Pored otvorenog pitanja nase flore i [aune ova
monogratija ukazuje na jos jedan aktuelni problem, na
pitanje vista od medunarodnog znacaja. Pitanje je kako
mozemo govoriti o znacajnim, retkim, ugroZenim i
zaSticenim vrstama kada jo§ nemamo nacionalnu floru
i faunu? Wilson (1992) wrdi da dnevno 74 vrste Zivih
bica biva unidteno sa naSe planete. Ocito je da ce
mnoge vrste nade flore i faune biti unistene zauvek a
da mi nismo ni bili svesni njihovog postojanja na ovim
prostorima.

Mozemo, zato, zakljuciti da je vrednost ove
monogralije dvostruka: ona pruZa obilje stru¢nih infor-
macija, Sirokom krugu korisnika, o Zivom svetu Ju-
goslavije, ali i podstice na razmisljanje, budi uspavane
savesti i daje nadu da ¢e klasi¢na bioloska nauka u
kojoj taksonomi ¢ine jezgro biti reafirmisana.

P. Jaksic
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Same Morphological-Anatomical Characteristics of Genus
Ptilostemon (Cassini): P. strictus (Tenore) Greuter, 1967,

and P, afer (Dumortier) 1967

(Fam: Asteraseae (Dumortier))
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Department of Biology, Faculty of Sciense, University of Prishtina, Yugoslavia

ABSTRAKT

Piilostemon strictus (Ten.) Greuter is dis-
tributed in central and southern part of Italy and
southern past of Balkan Peninsula. Area of distsi-
bution of P. afer (Jacq.) Greuter is eastern and
southern part ofr Balkan Peninsula and Roma-
nia. Anatomical parameters of these two species
are analysed: root (lenght and width of wessel
elements), leaf (bundles, wessel elements), stem
(number of bundles and their size, lenght and
width of wessel elements).

Results of comparative anatomical investi-
gation showed that Prilostemon afer posses sev-
eral characsters wich are siinilar to the Cirsium
spp. analysed earlier. P. strictus is characterised
by anatomical characters which distinguishes
thius species wery well from P. afer as well as
from Cirsium spp. Taxonomical status of
Ptilostemon Cass and Cirsium Adans. and signi-
ficanse of anatomical parameters in differenta-
tionn of these related genera are discussed are
discussed.

Key words: Pilostomen, morphology, anatmy, root, stem and leaf.

INTRADUCTION

P strictus is characteristic species for the forest
association Q. mondtanum, and it is widely spread in
the bright oalk forests. P. aferis mostly located on open
domiciles in the zone of higly degraded forests. Species
P.aferand P. strictus belonged to the Cirsium genus,
butin Gruter’s monograph they were classified into the
Plilostemon genus on the basis of vegetative charac-
teristics.

Analyzing these two species we have noticed that
next to the similarities and differences, that lead Greu-
ter to separate Cirsium afrum species from Cirsium
genus and classily itinto Prilosteinon genus as P. afer,
there are also strong reasons for P. afer to remain in
Cirsitm genus. P. afer’s eternal anatomy of vegetative
organs in mach closer to the one in species of Cirsivn
genus. Having this introductory remarks in mind we
have decided to pay closeratention to parallel studding
of anatomical form of P. strictus and P. afer.

MATERIAL AND METHODS

studying material for morphological and ana-
tomical structure of mentioned species was collected
on the Grmija mountain near Pristina, in order to stucy
a morphological structure we have analyzed the height
ol plant, the lenght of the peak, the lenght studying the
anatomical streture we have analyzed the root, the
stem and the leave. The number, height and width of
trim stack, together with the diameter of traheas in trim

stacks were analyzed. All of anatomical parameters
were analyzed on permanent microscopic prepara-
tions.

RESULTS AND DISCUSSION

Results obtained from analyzing the morphologi-
cal strcture ofes P. strictus and P. afer species showed
that P. strictus only has as the number of the peaks, the
length of the peaks, the lingth of the peaks’s stem and
the number of the flowers in the peak, have higher
values in P. gfer(tab. 1).

Analyzing the anatomical structure of P. strictus
and P. aferwe found out the important differences in
the leave’s structure and the structure of the stem and
root P. structus have thin cuticular on epidermis of
surface and epidermis on the back side. Epidermis of
the back side is not mucous and covered with sparse
multicellular hear. Bat epidermis of the leaves in P. afer
have much thick cuticular, and epidermis of the back
side is mucous and sparse hairy.

The important differences exist in anatomy of
leave’s main rib. In the main rib of P. strictus there are
three trim stacks and around its mechanical boot leg
there are no gland cells, while in the leaves of P. afer
there are -8 tiim stacks and gland cells are present and
placed on the left and right side of the mechanical boot
leg. Also, itis found that height and width of trin1 stacks
in P. sirictus are smaller than 26 x 10 W, more exactly
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16 x 10 p (tab. 2), while in P. gferare bigger than 20 x
10 1, more exactly 16 x 10 p (fig. 1, 2, 3, 4).

There are important differences in the stem anat-
omy. Epidermis of the stem in the P. sirictus is coverd
with cuticular and colenchim cells are abset in
subepidemal rib. Trim stacks have round shape and
the gland cells are not present around its mechanical
boot leg. There are lesser than thirty stacks with the
height lesser than 50 x 10 v, and on the other side the
stem epidermis in P. aferis coverd with cuticular and
in the rib below colenhim cells are present. Trim stem
of P. afer have expensed from and their number in
cross section is higer than 30, and their height surpass
50 x 10 p (lig. 51 6).

Comparative analyzes of root structure shiowed
that P. stricius have highly expressed structure in com-
parative with P. afer. P. sirictus have visible rings,
while in the root of P. aferthere is no clear distincion
between rings. Parenhim of the bark in P. sfricius has
ephemeral cells in thick walls, while P. afer does not
have any (Fig. 718).

CONCLUSIGN

According to data gained by comparative analyz-
ing of morphological and anatomical of P, strictusand
P. aferspecies, the important differences in their siruc-

ure were concluded. According to literary data the
presence of gland cells is characteristic for Cirsitm
genus and for Prilostemon genus. According to our
data P. aferhave gland cells in feave and stack, but they
are absent in P. strictus, this point on great similarity
with structure of leaves and stacks of species that
belong to Cirsiiim genus. Beside this, there are many
other characteristics wich prove that this two species
have differences in morphology and anatomy. All thiss
facts have brought us to a conclusion that separation
of Cirsiim afrum from Cirsitn genus and its classifi-
cation into Prilosiemon genus as P, aferspecies, which-
was based only on some morphological differences
with species of Cirsiumand Ptilosternon genus, cannot
be excused.

In order to bring clear conclusions and sugges-
tions about their status, we think that it would be
necessary to do more detailed examinations of mor-
phelogical and anatomical stucture of the other spe-
cies that belong to Cirsivin and Prilosternon genus, for,
that is the only way to get clear picture of taxonomical
belonging of these species.

Translated by
Nikoleta Basic

Fig. 1. Anatomical siructure of £. strictus leave, k- cuticular,
el- epidermis face, mz- mesophyll, en- epidermis sutrface, i-
intercellular.

Fig. 2. Anatomical structure of main nerve of P. strictus ps-

vascular bundle.

Fig. 3. Anatomical structure of main nerve P. gfer, k- cuticu-
lar, el.- epidermis face, mz- mezophyll, en- epidermis sur-
face.
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Fig. 4. Anatomical
vascular bundle.

Fig. 7. Anatomical structure of the P. strictus stem p-
periderm, sk- secondary cortex, mC- bladder cells, cc- stele,
g- ring, sk- secyndar wood, s7- medulla.

% £ 5
Fig. 5. Anatomical structure of P. sirictis stem e- epidermis
ple- primiury cortex, p- periderm, ps- vascular bundle.

)

2 R AR che i i
Fig. 8. Anatomical structure of 2. aferroot, p- periderm, sk-
secondary cortex, sd- sieve part, k- cambium, ks- xylem, sd-
secyndar cortex

Tuab. 1. Comparative Morphological survey of species P. strictiis
and P. afer

Tab. 1. Upoiedni moifoloski pregied vista P. strictus i P. afer

P. strictus P.alter
7
Xsrf Xmin | Xmax | Xsr | Xmin | Xmax

Heigh of plant

Visina biljke 798 093 92 647 1 59.2 | 738

Number of peaks

. ; 3.9 2 6 98 5 13
Broj glavice
Lcn(g,.m ()l(})(_‘fll(s 29 27 . 3 3 55
Duzina glavice
Lenght of peak stem )
o " . 1.1 0.5 I 10 ( i2
Duzine drske glavice ’ I ’ !
s Number of fowers in peak . )
e . - - 9 13 25 60.8 3 80
Fig. 6. Anatomical structure of P, aferst : ’ ? 08 |3 o

mn, e- G})id@l‘iﬂiS, pk' Broj evetovi u glavici
primary cortex, ké- collenchvima cells, 7€

- glean duller cells.
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Tab. 2. Comparative Morphological — Anatomical surrver of P,
strictus and P. afer specics

Tab. 2. Uporedni morfolosko-anatomski pregled vrsta P. strictus
i P. afer

P.stricius P, afer
L L} Cuticular epidermis surlace Thin Thick
Kutikula epidermiisa fica Tanka Debela
B | Hairness of epidernmis sarface +- ++4
Dlakavost epidermisa naliciu
A S Stiminess of epidennis surlace - +
) Stuzavost epidermisa nalici
Vascular bundie in main b ul nerve 3 6-8
VT prow, snopici u rebru nernva
Glean duller eells iround vascular - +
E bunclles
Zlerdane delije oko provodnil snopica
Height and width of vascular bundles T <od 260- 160> | >ad 260-160
Vising i 8irina provodnily snopica (1070
S8 | Cuticuli ol epidermis ‘Thin Thick
Kutikule epidermisa Tunka Debela
1| Collenchyma in rib uader epidermis - +
Kolen u rebru ispod epidermisit
A Presence of glandular cells around - +
| mechanical supporting tssue (Sara)
Prisut, Zlezd. delijp oko mehanicke sare
Shape of vascular bundle spherical Flongated
E B ODlik provodnil snopici Loptast Lrduzen
Number of vascular bundle < od 30 > od 30
[ | Broj provodnih snopica
Height of vasenlar bundle < od 50 > od 500
. . s 5
A O | Vising provodnil snopica (10710
Diameter ol frachea <ad 150-140> | >od 10-140
Dijmetar trahep (1070
R K iBladder cells +
O Mehuraste Celije
OR
O F | Secondiry anatomy Maore Loss
N | Sekundarna grada expressive | expressive
Jude razeno | Shabije
Presence of rings + -
Prisustvo gesglova
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REZIME

NEKE MORFOLOSKO-ANATOMSKE ODLIKE
VRSTA RODA PTILOSTEMON (CASSINL) P. STRICTUS
(TENORE) GREUTER 1967. 1 P. AFER (DURMOTIER)
1967.

VASIC P., GLIGORIJEVIC S. i KRIVOSE] Z.

P, strictus(Ten) Gruter je endemicna vrsta tipicna
za centralnu i JuZnu Italiju i juzne delove Balkanskog
poluostrva, dok je P. gfer raste na stenovitim i travna-
tim mestima, a rasprostranjen je u Albaniji, Grékoj,

Jugoslaviji. Anatomski i morfoloski materijal za

proucavanje ovih dveju vrsta sakupljan je na planini
Grmija kod Pridtine. Za proucavanje morfoloske grade
analizirani su visina biljke, broj glavica, duZina glavice,
duzina diske glavice i broj cvetova i glavice . (Tab. 1)
Analiziran je broj provodnili snopica, visina i 3irina
provodnih snopic¢a. Svi anatomski parametri
proucavani su na trajnim mikroskopskim preparatima
koji su pravljeni na ru¢nom mikrotomu. (Tab. 2)

Na osnovu dobijenih podataka zapazili smo da
pored slicnosti i razlika zbog kojili je Greuter izdvojio
Cirsitm afrum iz roda Cirsivim i uvrstio u rod Piilos
temon kao P. afer, postoje znacajni razlozi da P. afer
ostane u rochu Cirsium. Ovo pre svega zhog toga 3to je
P. aferpo unutradnjoj gradi vegetarivnih organa znatno
bliZi vrstama iz roda Cirsium.

Proucavanjem anatomske grade P. strictus i P.
afer konstatovali smo znacajne razlike kako u gradi
listova, tako i u gradi stabla i korena, Tako, P. strictus
ima tanku kutikulu na licu i na nalicju epidermisa.
Epidermis nali¢ja nije sluzav i pokriven je retkim vise
celijskim dlakama, dok P. afer ima znaino deblju ku-
tikulu, a epidermis nalicja je sluzav i prstenasto dlakav.
(slika 113)

U glavnom rebru nerva P. strictus ima tri pro-
vodna snopica oko ¢ije mehanikéke sare nema
Zlezdanih celija, dok u listovima P. afer ima 3est do
osam provodnih snopiéa, Zlezdane celije su prisutne i
rasporediene sa leve i desne strane mehani¢ke sare,
(slika 2 i 4) Utvrdeno je da je visina i Sirina provodnih
snopica manja kod P. strictus nego kod P. afer.

Epidermis stabla P. strictus je pokriven tankom
kutikulom, a subepidermalno u rebru nema kolenhim-
skih celija. Provodni snopidi su okruglog oblika, a oko
mehanicke sare nema Zlezdanih celija. Broj provodnih
snopica je manji od 30. S druge strane epidermis stabla
P. afer pokriven je debelom kutikulom i ispod njega u
rebru su smestene kolenhimske Celije. Provodni
snopici su izduZenog oblika, a njihov broj je vedi od 30

(slika 51i6).
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Na poprecnom preseku korena P. strictusuocena
je jace izrazena sekundarna grada u odnosu na P. afer.
Kod P, strictis se jasno uo¢avaju godovi, dok u korenu
P. afer skoro da i ne postoje. U korenu P. strictus
zapaZaju se mehuraste Celije zadebljalih zidova kojih
kod 7. afer nama (slika 71 8).

Na osnovu podataka morto-anatomskih dobijeni
proucavanjem vrsta . stritusi P. aferkonstatovane su
znacajne razlike u njihovoj gradi. Na osnovu litera-
turnih podataka prisustvo Zlezdanih Celija je karakter-
istika roda Cirsitom, a ne roda Prilostemon. Po na8im
podacima P. afer poseduju Zlezdane Celije i u stablu
listu, dokistih kod . strictis nema, Sto govori o velikoj
sli¢nosti sa gradom stabla i listova roda Cirsizzm. Sve
ovo navelo nas je na zakljucdak da moZda nije bilo

opravdano da samo na osnovu nekih morfoloskih
razlika sa vrstama roda Cirsiuim i Ptilosteimon izdvoijiti

irsiem: afrum iz roda Cirsivm i svrstati ga u rod
Ptifosteinon kao vrsta P. afer.

Medutim i pored toga smatramo da bi za
donoSenje sigurnijih zakljuaka i predloga u smislu
njihovog statusa bilo neophodno da se izvte detaljna
morfoloska-anatomska proucavanja i na ostalim
vistama roda Cirsiunmi Ptilostemon, jer bi se samo tako
dobila jasnija slika o taksonomskoj pripadnosti ovih
vrsta.

Received October, 1996,
Accepted November, 1996,
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Lazarevic, R., eds (1994): SARPLANINSKE ZUPE
GORA, OPOLJE 1 SREDSKA, ODLIKE PRIRODNE
SREDINE. SANU i Geografski institut "Jovan Cvijic",
Posebna izdanja, knjiga 40/T: [-VIII+1-335, Beograd

UDK 911: 914. 971. 15
IUS 86-80029-04-1

pPublikovanjem prve sveske ove edicije ostvaren
je kontinuitet sa prethodnim nauénim projektom is-
trazivanja Sar-planine pod nazivom "Opatina Strpee
(Sirinicka zupa) — kompleksna naucna studija o pri-
rodnim, demografskim, drudtveno-ekonomskim i kui-
wrnim osnovama razvofa". Monografija sadrzi 17
tematskili celina: 14 sa geografskom tematikom, dva sa
bioloskom tematikom a jedan prilog se odnosi na
farmakognozijsko istraZzivanje spontane lekovite tlore
Gore i Opolja. Kako je u predgovoru istaknuto Geo-
grafski institut "Jovan Cvijic" SANU je ovo istraZivanje
izvrgio u vilo kratkom vremenu, u periodu 1991-1994.
To je bilo doba hiperinflacije i doba kada je terenski
rad bio oteZan i skoro onemogucen.

Monogratija kao celina pruza obilje dragocenih
fundamentalnih mlonnlu]] o odlikama prirodne
sredine ovih Sarplaninskih Zupa. Zahvaljujudi im po-
dacima sada je moguce re: 11140\'411 floristicka,
faunisticka i primenjena istrazivanja u geografiji i bi-
ologiji.

Obzirom na istaknute probleme uslovljene sank-
cijama autori su u svojim prilozima dali napomene o
tome Sta je ostalo nedostupno istraZivanju i Sta su
zadaci daljil isuaZivanjo. Ali, izraZavajudi razumevanije
za istaknutim okolnostima, moZzemo ovde uputiti
zamerke o pojedini autori nisu koristili ve¢ postojece

literaturne podatke koii bi znatno poboliSali kvalitet
teksta. Tako, da istaknemo samo jedan primer, autori
o speleoloSkim objektima nisu korisili Citav niz po-
dataka o pecinama na ovom podrudju: Petrovic i Cukic
(1982), Vitofevic (1987), Jastrebov (1904, reprint 1993)
i dr. Pored pecina i vodeni resursi su ostali jo3 nedo-
volino istraZeni, ostaje da buduca istrazivanja budu
usmerena u tom praveu.

Za razliku od geogratskih tekstova dva biologka
priloga o vegetacijii o Zivotinjskom svetu Gore, Opolja
i Sredske su nezadovoljavajuceg kvaliteta. U prilogu o
vegelacijl je izvrSeno kartiranje vegetacije i evident-
rana je nova asocijacija Abieittin borisii regis prov., ali
bez fitocenoloskog snimka. I za druge navedene
cijacije autori su samo najavili da de fitocenologki
snimci bit uradeni kasnije (I?). Tekst o Zivotinjskom
svetu je trebalo izostavili iz ove sveske jer ne ispunjava
racta. Nije dat
sistematika Zivotinja je data

A50-

elementarne zahteve aivoa naucénog
nikakav pregled literature,
prema A. E. Bremu (?), za navedene vrste nije
oznaceno mesto i vreme nalaska, itd. T sam tekst je
mestimi¢ne konfuzan, wko na 27-\). str. autori pisu:

"Pice predstaviljaju brojnu grupu Zivotinja. Ove, ¢esto
veoma Sareno obojene ptice, amateri rado prate, kako
u pogledu gneZdenja, tako i kao lovne divljaci, veoma
su znacajna komponenta faune Gore, Opolja i Sred-
ske." Uizdanju SANU takav tekst nije smeo da se pojavi
i veliki je propust 3to su oba recenzenta monografijc
geograli po struci, 4. 5to nije bilo i biologa recenzenta.
Ostaje obaveza SANU, ali i Sire drudtvene zajednice, da
se zivi svet ovoga podrudja organizovano istrazi i da se
rezultati publikuju adekvawno.

P. Jaksic



Univ. of Pristina (SERBLA), Nat. Sci
Univ. misao (prir. nauke), Pridtina
1996 (1997, LI{1): 17-22

UDC: 635.4

ORIGINAL SCIENTIFIC PAPER

Accumulation and Distribution of Heavy Metals in Plant
Tissues and Organs in the Location of Kosovska Mitrovica

Radmila FILIPOVIC and Miodrag JABLANOVIC

Faculty of Natural Sciences, Department of Biology, Pristina, Yugoslavia

ABSTRACT

Accumulation and distribution of heavy
metals in the tissues and organs of plants, which
populate the region of Kosovska Mitrovica, were
examined. The examination, in experimental
conditions, was also performed on the seeds of
pea (Piswm sativiin L), corn (Zea mays L.) and
sunflovers (Helianthus annuus L.) and they were
treated with different concentrations of Ph-ace-
tate (10°M, 107*M, 104, 102M and 2x10"2M). For
analyzing heavy metals in the samples from
Kosovska Mitrovica, root, stem, leaves and fiuits
were used, and in the conditions of experimental
intoxication the separation of seed coat from
endosperm, after the germination of the seeds,
was carried out. The atomic absorber was used to

determined the content of heavy metals. The
highest amount of heavy metals were found in
the root (Pb 660 ug/g, Zn 2300 ug/g, Cd 33,25
Lg/g) even more in sensitive (Plantago major)
than in resistant (Rumex acetosella). In over-
ground organs the highest amounts of heavy
metals were found in the leaves (283 ng/g Pb) and
than in the fruits (3,5 — 136 j1g/g) and vegetables
(1,5 — 13 ug/g). The distribution in the seeds,
which were ireated with Pb-acetate, was unevern.
The high lead concentrations were recorded in
seed coat (12,7 — 7250 pg/g), and in endosperm
(4 — 412 ng/g).

Key words: Plants, heavy metals (Ph, Cd, Zn), accumulation, distribution

INTRODUCTION

it is known that the plants absorb heavy metals
through the root from soil and through overground
vegetative organs {rom atmosphere (Kastori, 1993).

The absorption and accumulation of heavy met-
als is different in various plants and depends on the
plant species and the cocentration of metals in the air
and soil (Alloway, 1990).

It is established that heavy metals cause morpho-
logical, physiological and biochemical changes in
plants (Woolhouse, 1983).

So, Barcelo et al. (1988), showed that Cd can lead
to stretural changes in chloroplast (membrane destruc-
tion, swelling and occurrence of globular layers), and
in bean leaves (Phaseolus vulgaris 1.). The same
authors have noticed reduction in number of cell hair
on unit area and higher degree in constipation of
stoma.

According to our results, and data of other
authors (Singh et al., 1991.), it is stated that cadmium
is very toxic for plants. The increased concentrations
of Cd in wheat cause reduced growth, and symptoms
of phytotoxic demonstrates through pale — yellow
spots between the nervs of the old leaves, and through
the necrosis of tissue in the upper leaves. All this results
in diminishing returns. Also, it is shown (Breckle et al.,
1988.) that heavy metals can reduce the intensity of
transpiration in the beech tree ( Fagus sifvatica L.), and
reduce its vegetative period.

According to literary data, heavy metals, espe-
cially lead, inhibit the growth of root and leave surface,
intensity of photosynthesis, absorption of necessary
elements and initiate oxidation of IAA, (Kastori, 1991).

Like cadmium, lead can also cause significant
changes in anatomy and morphology (Janjatovié,
1991), stimulate activity of nitrate reductase (Petrovié
et al., 1987) enzyme and peroxidase (Trajkovié R.,
1991) in wheat leaves.

In the plants whish are sensitive to heavy metals,
high concentration of Zinc inhibit expense of the root,
and that is good indicator for its toxic influence (God-
bold et al., 1983).

Having in mind harmful consequence caused by
affection of heavy metals on plants, we consider that
studying of accumulation and distribution of heavy
metals in plant organs is of great importance, because
the plants are important link on a chain of nutrition,
therefore present the danger for living organisms, es-
pecially for animals and humans.

For that purpose we have done some research
which includes determination of content of heavy met-
als in plants that populate in the region of Kosovska
Mitrovica, which is 4 zone highly contamined by heavy
metals, and the distribution of lead in the seed during
germination in the conditions of experimental intoxi-
cation.
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MATERIAL AND METHODS

For these experiments we have used whole
plants (root, stem, leaves and {ruits) which have been
collected in the surrounding of Kosovska Mitrovica,
during July (autumn fruits), while the control plants
have been collected at the same period but in the
surrounding of Leposavic.

Collected material was washed in plain water and
than with distillate water, and dried for 24hrs in the
dryer on 105°C and after that was ground.

In the conditions ol experimental intoxication
seeds of the plants Pisin sativum L., Zea mays L. and
Heltanthus annuus L. were used to determinate the
distribution of heavy metals.

All type of seeds were prepared [or germination
and nnmeclmtly treated with (11[ cwm conccntmtlon of
Pb-acetate (107M, lO"'M 10" M 10"*M and 2x10° I\/I)
and after 48hrs for peas, 72hrs for corn and 96hrs for
sunflower we went down for separation of seed coat
from endosperm. lmmediately alter the separation the
material was dried for 24hrs on the teperature of 105°C
in dryer and than ground. Each gram of grinned plant
material was destroyed with perchloric and nitric acid,
and after that the content of heavy metals was meas-
ured on atomic absorber.

RESULTS

The results of our research indicate that heavy
metals (P, Zn Ch mostly accumulate in tree batlk,
where we found 1870 mg/g and Cd — 7,0 mg/g (Tab.
1). Next, o high concentration of heavy metals is found
into the plant roots. In the plant Plantago major root
it is found 660 mg/g of Ph, even 2300 mg/g of Zn, and
33,25 mg/g of Cd.

Tab. 2

InTab. 1 we can notice also a smaller content of
heavy metals in the leaves. In cabbage the concentra-
tion is found o be 49,75 mg/g of Pb, 36,75 mg/g of Zn,
and Cd-1 mg/g, counting the dry substance, dﬂd inthe
leaves of Rumex acetosella 154,50 mg/g of Pb, 495
mg/g of Zn, and 2,25 of Cd. In the fruits of wild pear it
is found 35,75 mg/g of Pb, 56,35 mg/g of Zn, wile the
concentration of heavy metals in Pirus domestica
counts 13,25 mg/g of Pb, 6,75 mg/g of Zn in dry
substance. On the other hand a content of only 3,5
mg/g of Pb is found in tomato, 1,5 mg/g of Pb in corn,
and 8 mg/g of Pb in potatoes. But in the [ruits of
blackberry it is found 136 mg/g of Py, and in Rosd
canina 24,75 mg/g of Pb. From the results it is seen
that the Cd is not found in the fruit trees, and that the
content ol heavy metals in sample plants [rom Le-
posavic is 3 to 10 times smaller than in samples from
K. Mitrovica.

In conditions of experimental intoxication we
have determined the distribution of Ph in the seeds of
peas, corn and sunflower during the germination pe-
tiod and in the presence of different concentrations of
Pb -acetate.

The results show (tab. 2) that the highest amounts
of lead in all type of seeds accumulate in seed coat,
Wxth the highest concentrations ol Ph — acetate (2x10°
M), high Pb concentrations were measured and they
amount fo 7250 mg/g in peas, 1600 mg/g in corn and
3300 mg/g in sunflower,

Lower Pb concentrations accumulate in en-
dosperm of these same seeds and they amount to 250
mg/g in peas, 140 mg/g in corn and 412 mg/g in
;Sunﬂower, with Pb — acetate concentrations ol 2x10°

M.

2. Distribution of lead in the endosperm durtng the germination of the seeds of pease, corn and sunflower, in the conditions of

exper mmnm/ intocsication with different concentracions of Pb — acetaie.
Tabela 2. Distribucija olova u semenjaci { endospermu i toku klijanja semena graska, kuluriza i suncolreta, 1 ustovime eksperimeni-

talne intoksikacije razlicitim koncentractjama Pb-acetata

Pisum sativim L. Zea mays L. Heliantbus annuus L.
semenjaca | endosperm si embrionom | semenjada | endosperm sa embrionom | semenjada | endosperm sa embrionom
seed coat | endosperm from embrio | seed coat | endosperm from embrio | seed cont | endosperm from embrio

F0 0,00 0,50 0,50 6 5 5
control ~ kontrola ' = 2 0,60 0,50 0,05
107 M , . ) ]
Ph-acetat 12,50 23,00 50,00 4,00 50,00 50.00
10" M 1250 < 00 ¢ i i
Ph-acetat 2 25,00 55, ,00 50,00 25,00
107 AT 625 ? - ) ﬁ
Pb-acetat 2550 25,00 375,00 20,00 150,00 80,00
102 M e s ) i /
Ph-acetat 1250.00 28,50 1375,00 55,00 2100,00 412,00
107 M e . ) /
Ph-acetat 7250,00 250,00 1600,00 140,00 3300,00 412,00
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Tab. 1 Content of beavy metals (W dry weight) in vegetative and reproductive organs and tn bark of plants collected in the surrounding
of K. Mitrovice

Tabela 1. SadiZeaf (eZhib metala (W suve tegine) u vegetativnin i reprodukitvnim organime | kori blfjaka prikupljenib u okoltii K.
Mitrovice.

Kosovska Mitrovica Leposavi¢ (kontrola)
Samples - Uzorci
Ph Zn Cd Ph Zn Cd
Robirnia psedo-acecia L. P . " o
(leaves ««[li%tovi Iiljuki) 283,00 520,00 150 29.50 69.25 0,25
Robinia psetdo-ccacic L, ) .
([;’lm ! lfm dr\’,{_l,” 1870,00 762,50 7,00 1205,00 445,00 3,00
Plantago major 1. . e o o .
(oo e ik 265,00 112500 17,75 46,25 157,50 1,25
Plantago mejor L. . g ; vy o
A { 5 )
(fruits and flowers — plodovi | svetovi) 103,25 285.00 475 41,50 9250 0.50
Plantago mejor L., . . . & nr 5 e
(root i"?ﬂ,mﬁﬁ” 660,00 2300,00 33,25 124,00 325,00 2.25
Rumex acetosella 1. . . ne ;e
(leafs, flowers and [ruits - 154,50 495,00 2,25 21,25 54,25 0,50
listovi, evetovi i plodovi)
Rumex acetosella L.
(root - li()lfC:l ) 59,50 737,50 5,25 45,75 55,00 0,75
Brassica oleracea L. var capitata L. Y . e ) .
(leaves ~ listovi biljaka) 49,75 36,75 1,00 28,25 36.00 0,25
Brassica oleracea L. var capilatd 1. ’
et orene <af 175,00 16,25 0,00 18.00 40,00 0,25
Phaseolus viilucaris 1. o o iy o
(fruits Jploci(;vi) 325 65,25 0,25 1,50 72,25 0,00
Solenim tuberosiom 1. N y e ) o ‘v
(tuber = krtol) 8,00 38,75 0,25 1,25 34,75 0,25
Zoa mes LAP 48 o o § e < .
(fruits - plodovi) 525 37,50 0,00 1,50 32,50 0,00
Zoe meys L. .
(fruits - plodoyi) 1,50 4950 0,00 0,50 29.00 0,00
Capsicum annm L. e e - e - =
(fruits - plodoviy 13,00 59.25 0,25 10.25 2750 0.25
Solanum lycopersican L. = . .
(fruits — pll')chf\fi) 3,50 19,75 0,25 4,75 39,50 0,25
Merlus domestica Borkh . e e iy e
(fruits - plodovi) 8,75 4,75 0,25 2,75 8,50 0,00
Pirus domestice Meclicus i i ,
(fruits - plodovi) 13,25 6,75 0,00 2,50 4,00 0,00
Pirus piraster Burgsd. ~ o _
(fruits - plodovi) 35,75 56,25 0,00 1,00 36,75 0,00
Cydonia oblonga mill. = ~ - .
(fruits — plodov) 3,50 35,50 0,00 0,75 2575 0,00
Prunus domestica L. ~ - .
(Fruits — plodvi) 26,75 7,75 0,00 0,25 46,75 0,00
Ritbus caesis 1. - .
(fruits — plodovi) 136,00 36,50 0,25 11,00 31,50 0,25
Rosa caiine 1. ~ ~ ~ . _
(fruits — plodovi) 2475 47,25 0,00 4,25 16,50 0,25
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DISCUSSION OF RESULTS

The analysis of obtained results indicates the
existence of differences in accumulation of heavy met-
als in different plant organs, tissues and different plant
species.

Distribution of heavy metals is unequal and the
largest is in the trec’s bark which is explained by the
time of it’s exposure to the environmental conditions
and it's strcture (roughness), enabling a larger absorp-
tion of heavy metals from the air (aerosol).

After the tree bark, heavy metals are mostly accu-
mulated in the roots and then in the leaves as well as
in the plant fruits.

We find similar results in the references: Nishi-
zomo Hiromi et al. (1989). Buzzinski (1989) and Zheng
Feug et al. (1992), proved that with the surplus'ol lead
in the soil, plant’s roots accumulate 2-3 times as much
lead then the overground parts.

According to our results and many published
data, we assume that the root represents a barrier for
transporting the heavy metals from soil to the over-
ground organs, and that is why more lead is found in
the roots then in the leaves of plants.

Not all plants are equally sensitive to heavy met-
als because there are resistant plants as well. So, the
high kontent of heavy metals (especially Cd) in the
organs of plant species — Plantago major indicates
high sensibility of this species to heavy metals. On the
other side, the content of heavy metals of the species
— Rumex acetosella, swwhich by some authors (Noegel,
1974., Aniipov, 1975), belongs to the tolerant species,
is 5 times smaller than in Plantago major. These data
indicate on the resistance of this species which is based
on selection, that is, avoiding absorption.

We can compare these results with the results of
some investigators (Diehl et al. 1983, Kastori et al.
1991.), on the high tolerance of soya bean and wheat
1o lead. According to the author's opinion, the wheat
yield is being seriously reduced only when the concen-
tration of lead in dry substance of straw reaches 45
mg/kg.

On the other side, spinach is classified as a plant
sensitive to larger concentration of lead. The yield of
this species is being seriously reduced with the lead
concentration of 10 mg/kg of dry substance (Jude i
Stenle, 1977).

The plants’ tolerance mechanism to surplus of
heavy metals is not so clear but is often connected with
metabolism of phosphorous. ‘

It is assumed that plants are sensitive to heavy
metals, first of all 1o lead if they are not enough pro-
vided with phosphorous.

The experimental data also show, that the con-
tent of heavy metals is 2-10 times higher in the plant’s
fruits of wild species then in the plant’s fruit of cult-
vated species.

Our opinion is that these differences in the con-
tent of lead within wild and culiivated species are
connected with genetic features of concerned species.

It is also proved that the accumulation of heavy
metals is higher in fruit trees then in the products of
vegetables and cultivated plants. These results can be
connected with the duration of vegetative period of
fruit, that is, with the longer period of absorption of
heaviy metals from the air.

The resulis also show (Tab, 1) that the content of
heavy metals in plant organs reduces with the distance
from the emiter. However, with the distance from the
source of contamination the concentration of heavy
metals declines in the air as well as in the soil, which
results in the reduction of heavy metal content in plant
organs.

Our results can be compared with already pub-
lished results, in the sense that the intensity of lead
contamination as well as it's accumulation in plant
organs progressively declines with the distance from
the emiter (Page et al., 1971).

Analysis of results obtained in terms of experi-
menial intoxication indicate an unequal distribution of
lead in seeds during the germination period and that it
depends on the type of seeds and the concentration of
Pb-acetate solution.

Within all examined seed samples larger amounts
of lead, some 50-80%, accumulate in seed coat, while
smaller amounts of lead accumulate in the endosperm.

Positive correlation between accumulation and
distribution of Pb in the seeds and Pb acetate
concentrations were recorded.

Seed coat of Pisum sativim and Heliantbus cin-
muus  accumulate the highest amounts of lead, ap-
proximately 80%, especially with higher
concentrations of Pb — acetate (2 x 107M).

Seed coat aftinitiy for accumulation of lead is
determined by genetic’s specifics of seeds and also
depends upon pH solution. It is known that plants
absorb lead more intensively with the lower values of
pH solution. Seed, coat represents the first bariere for
passing of lead into endosperm and seed embryo. This
is why the highest concentrations of lead accumulate
in seed coat, which is in connection with the results of
Ernest (1972), who have found that the largest quan-
tity, approximately 90%, of led connects to the cell
walls of the root and only a small amount of lead
reaches protoplasmi.e.the embryo, and this, according
to the author’s opinion, represents one of the resis-
tance mechanisms of plants to heavy metals.

Thanks to this form of resistance, significant
amounts of heavy metals can be accumulated in plant’s
tissue and yet not to influence essentially the growth
and development, but are of great danger for consuin-
ers.

The results indicate high concentration of heavy
metals in plant’s tissue which goes over the values of
MDK.
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According to some data, MDK of heavy metals in
vegetables amounts to 3 mg/kg for Pb, and 0,3 mg/kg
for Cd, in dry substance of fruit or vegetable.

Based on the results of our research and other
published data on accumulation and distribution of
heavy metals in plant’s tissue, we indicate that the high
power of seed coat and of roots to accumulate heavy
metals represents a form of protection from higher
concentrations in external environment for embryo
and endosperm, that is for overground parts of a plant.

CONCLUSIONS

Diferent concentrations (1-1870 mg/g) of heavy
metals (Ph, Zn, Cd), in plant tissue and organs which
originate from Kosovska Mitrovica and Leposavid,
have been measured.

Our results showed (they are comparable with
some already published) that in resistant plants (Ru-
mex acelosella) accumulation of heavy metals was
smaller than in sensitive plants (Plantago major).

We think this is a result of capability for selective
absorption of heavy metals in tolerant plants, this is,
one possible mechanism of their resistance.

Distribution of heavy metals in some plant tissue
and organs is unequal. The highest amounts of heavy
metals remain in the tree bark (Ph — 1870 mg/g, Zn —

762 mg/g, Cd — 7,00 mg/g) then in the roots (Ph —
060 mg/g, Zn - 2300 mg/g, Cd — 33,25 mg/g), which
have protective function for the overground part of the
plant by keeping a part of heavy metals. In overground
patts of a plant the highest accumulation of heavy
metals is in leaves (49, 75 — 283 mg/g Pb), then in the
fruits but much more in the fruit at trees (Ph 3,5 — 136
mg/g) than in the products of vegetables (Pb 1,5 — 13
mg/g).

Concentration of heavy metals in plant tissues
and organs declines with the distance from the source
of emission.

(n conditions of experimental intoxication we
have studied lead distribution in the seeds of various
plants during the germination period, and in the pres-
ence of different Ph — acetate concentrations.

Distribution of Pb in the seeds is unequal. Meas-
ured Ph concentrations (12,5 — 7250 mg/g) were
higher in sced coat than in endosperm of seed (4 —
412 mg/g). Accunmulation of Pb in seed coat of various
seedls is different. Measured Pb concentrations wetre
higher in the various seeds is different, Measured Pb
concentrations were higher in the seed of pea than in
the seed of sunflower. They were higher with higher
Ph-acetate (7250 mg/g) concentrations than they were
with lower (62,5 mg/g).

We think that the level of absorption lead content
in seed coat depends on Ph-acetate concentrations, pH
solution and genetic characteristics of the sead.

We assume that high cumulative capability of
seedl coat can be used as one form of protections of

embryo from the higher Pb concentrations in experi-
mental environment.
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REZIME

AKUMULACIJA 1 DISTRIBUCIJA TESKIH
METALA U BILJNIM TKIVIMA I ORGANIMA POREK-
LOM 17 KOSOVSKE MITROVICE
Radmila FILIPOVIC i Miodrag JABLANOVIE

Teski metali (P, Zn, Cd), koji se emituju iz emit-
era industrijskog regiona Kosovske Mitrovice transpor-
tuju se na manja ili veca rastojanja i u neizmenjenom
ili izmenjenom obliku padaju na zemljinu povrdinu,
odakle ih biljke apsorbuju i akumuliraju u svoja tkiva i
organe. U bilikama teSki metali izazivaju razne struk-
turne, fizioloske i biohemijske promene, a u vedim
koncentracijama predstavljaju i opasnost za druge or-
ganizme, jer preko biljaka izazivaju intoksikaciju
drugih Zivih organizama.

U vezi s tim vrdili smo ispitivanje akumulacije i
distribucije teskih metala u razlic¢itim biljnim organima
i tkivima. Uzorci biljaka (koren, stablo, list i plodovi)
za analize poti¢u iz zagadenog regiona K. Mitrovice.
Za odredivanie distribucije Pb u eksperimentalnim us-
lovima kori§cena su semena graska, kukuruza i sun-
cokreta (Pisum sativum, Zea mays, Heliathus annuus).

Merenje sadrzaja teSkih metala videno je pomocu
atomskog apsorbera.

Dobijeni rezultati pokazuju da je sadiZaj teskih
metala manji kod otpornih biljaka (Rumex acetosella
154pg/g Pb), u odnosu na osetljive biline viste (Plan-
tago major 265 pg/g Pb), Sto je verovatno rezultat
sposobnosti (otpornih biljaka) selektivine apsopcije.
Najvece koli¢ine te3kily metala zadrzavaju se u korenu
(Pb — 660 p, Zn — 2300 pg/g, Cd — 33,25 ug/g), au
nadzemnim organima u listovima (49,75 — 283 ng/g),
u plodovima i to vise u plodovima voca (3,5 — 130
ug/g Pb) nego u plodovima povréa (1,5 — 13 Hg/g).
izgleda da koren ima za3titnu funkciju za nadzemne
organe Diljaka. '

U uslovima eksperimentalne intoksikacije dis-
tribucije olova u semenu registrovan je veci sadrzaj Pb
u semenjaci (12,5-7250 pg/g) nego u endosperimu
(4-412 ngg).

Akumulacija olova u semenjaci zavisi od koncen-
tracije razvoja Pb-acetata i vrste semena. Sto su kon-
centracije Pb-acetata vece, veci je i sadrzaj olova u
semenjaci, ali je akumulacija razli¢ita u semenima ispi-
tivanih biljnih vrsta, Sto verovatno zavisi od genetskih
svojstava i grade semena. Misljenja smo da semenjaca
ima za&titnu funkciju za embrion i endosperm semena.

Koncentracija teskih metala, pre svega Pb, u svim
ispitivanim biljnim tkivima i organima je iznad MDK
vrednosti, stoga predstavljaju veliku opasnost za kon-
zumente.
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ABSTRACT

Periphyton algae of 19 springs of the
Lepenac river on the Sar-planina were explored
for the first time in the year 1996. 215 taxon were
representing established structure: Cyanophyta
— 19, Pyrrophyta — 1, Bacillariophyta — 138,
Xanthophbyta — 2, Euglenopbyta — 21 and Rbo-
dopbyta — 1. Each of this springs was charac-
terized by various composition of algae.
Commnunity of Bacillaviophyia, together with
Cyclotella bodanica species prevalied in quality

and guantity, and was the only one with the
coinmon represeatative in 18 springs.

68 indicated species were established using
the saprobity analysis (xenosaprobic 12, oligos-
aprobic 23, betamesosaprobic 32, alfamesos-
aprobic 1). They were, mostly indicators for
water purity, wich is confirmed by calculated
value of index of saprobity (1.0 — 1.60), and
spring’s water bonity (I and I-1I class).

Key words: Algae, Springs, Sar-planina Mt., Saprobity

INTRODUCATION

Former floristic and fitocenolic exploring of the
Sar-planina showed that this massif is the richest in
flora and have the most complexed vegetation in our
contru, and probably in the whole Balcan Peninsula
(Stevanovic et al., 1990). Except in the great number of
plant species, the Sar-planina is also very rich in vari-
ous and rare fauna. Such complexity and varabiliaty
result, among other things, [rom the rich hydrographic
net which represent its natural potencial. Mountain
lakes take special place among natural features of this
area. Significant conuributions in introduction of this
part of Yugoslavia sere given bu numerous explorers
their geographical (Krivokapid, 1969; Cukié, 1983),
hydrogeographic (Labus, 1972; 1lic, 1989; Dinié, 1990:
Ocokolfic et al., 1990) and biological (Jankovi€ et al.,
1990; Stevanovic et al., 1990; Urosevic, 1994) aspelkts.

There are over 250 hidden treasures — springs
(Dinic, 1990). Some of them are marked on the maps
(Hidrogeological map, 1981; Topographic map.,
1984).

The Lepenac river belong to the typical mountain
river svhich arise on the east hillsides of Kod¥a Balkan
(2.035 as.l. heights) from two rivers called Tis and
Cerenac, and they meet near the village called Sevce
(1.120 a.s.l heights). As bigger left wibutary of the
Vardar river it belong (o river basins of the Egey sea.
Having in mind the importance of the Lepenac river for
Sirinicka district, we have decided to explore algae
flora of its 19 springs during 1996.

Lo

MATERIAL AND METHODS

We have explored 19 springs of the Lepenac
river: 1. Samovilska ¢esma, 2. Kovnik, 3. Doniji 7ar, 4.
Murindo, 5. Ravnista, 6. Gradista, 7. Tisorman, 8. Gorniji
Tisorman, 9. Budimitica, 10. Cerenacki springs, 11.
Stanak, 12. Lazine, 13. Drakanovac, 14. Berevacka
Cuka, 15. Budanac, 16. Bigor, 17. Lipovac, 18. Blizumir
and 19. Devet korita (Figure 1, Tab 1). We were com-
pleting the specimens durin April and June (Devet
Korita) od 1966. We have measured physical charac-

Fig. 1. Numbering of springs on hidrographic map of
Lepenac river. '
Slika 1. Numeracija izvora na hidrografskoj karti reke
Lepenac.

1. Samovilski, 2. Kovnik, 3. Donji Zar, 4. Murindo, 5. Ravnista,
6. Gradista, 7. Tisorman, 8. Gornji Tisorman, 9. Budimirica,
10. Cerenacki, 11. Stanak, 12. Lazine, 13. Drakanovac, 14.
Berevacki. 15. Budanac, 16. Bigor, 17. Lipovac, 18. Blizumir,
19. Devet korita.
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teristics of each spring: water and air temperature
(using laab alchochol thermometer) and pH values
(using the pH paper). Overgrowing algae were grated
from the stone surfaces, from branches in the water and
squeezing mosses. Specimens were fixed with 4%
phormaldechide on the field. For analyzes of Bacil-
lariophyta we have applied a modification method of
Hustedt (1930), while the rest of the algae were deter-
mined in fixed condition. Microscopic analizes was
carried out using "ERGEVAL" (Zeiss, Jena) microskope
in the lab of the Department of Biology in Pristina.
Determination of material is carried out using the fol-
lowing patterns: Dedusenko et al., (19539), Gollerbah
etal., (1953), Hustedt (1930, 1961-1965), Hindak et al.,
(1975), Komarenko etal., (1975), Lazar (1969), Patrick-
Reimer (1966), Vodenicarov et al. (1971), Zabelina et
al., (1951), Popova (1966), Palmar— Mondviceva

(1%2). indicators for water saprobity were established
using Sladecek’s method (1973). Index of saprobity is
determined according te Pantle and Buck (1955).

Tab. 1. Review of above sea level beights, springs abundance dand
physical caracleristics of 19 springs of Lepenac river,

Tab. 1. Pregled nadmorskib visina, izdasnosti i fizickib karak-
teristile 19 izvora Lepenced,

Springs s heights | abundance G| phi

fzvori i ndm visinn | izdadnost 1/see
I Samovilski cesma S0 045 7.0 | 65
2. Kovnik 1182 0.9 75 | 0.0
3. Donji 7y IVI(H 0.81 4.5 5.5
4. Murin do 1280 .02 35 160
5. Ravnista 1205 0,30 15 1 65
6. Gradista 1230 0,76 45 160
7. Tisorman 1150 40 1 0.0
8. Gormniji Tisorman 1103 4.0 1 05
Y. Budimirica 1600 3,00 6.0 | 6.5
10, Cernacki invor ‘, 1610 1.30 55 1 6.0
L0 Stanulk % 1150 840 55 1 6.0
12, Lazine 1164 2.35 85 1 065
13, Drikinovac L8O 0,22 15 1 55
4. Berevacka cuka VO3 4.00 A5 | 00
15, Bucanie 1068 0,30 40 1 6.0
10, Bigor 1300 3.00 401 55
17, Lipovag Q20 0.25 6.0 | 065
18, Bizumir 825 55.4 75 1 65
19, Devel korita 1850 4.00 3.9 6.8

RESULTS AND DISCUSSION

During April (and June on the spring called Devet
korita) in 1966 we have sampled 19 Lepenac’s springs
on Sar-planina and established total of 215 taxon of
seaweeds from the following groups: Cyanophyta
(19), Pyrrophyta (1), Bacillariophyta (1938), Xantho-

DPhyta (2), Euglenophyta (21), Chlorophyta (33) and
Rbodophyta (1).

In each (Table 2 and Figure 2) of these explored
springs algae group called Bacillariophytc are domnii-
nated and present in the number of 8 to 36 takson. The
same group contained the most represented species
Cyclotella bodanicawhose presence was not recorded
only in spring Morindo. This species was in the great
quantily in 5 springs, good in 7, while its single pres-
ence was recorded in 6 springs.

Although the water temperature Table 1. was
very low (3.9 — 8.5°C), green algae were on the
second place in the number of taxon (33). Its presence
was confirmed in 13 springs. Three of thirteen springs
taxons Microspora tunticditla (Berevacka ¢uka), Spiro-
gyra sp. (Bigor), Oedogoniwm. sp. and Zygnema sp.
(Devet korita) had great frequency. Group Eugleno-
phyta is on the third place. Initsentire structure it par-
ticipated with 9.7% or with 21 taxon. Genus
Trachelomonas with its 20 species was the most nu-
merous. Species of this genus were recorded in 12
springs and its presence goes from only one Trachelo-
monas volvocina species recorded in Tisorman spring
to twelve greatly present taxons in Cerenak spring.

Thre species of this genus, which we couldn't
find in other explored springs, were present in the
highest spring (1850 a.s.1. heights) called Devet korira
(Table 2). This variety and mass of Trachelomonas
genus is discussible because there are no other data on
this localities (except geographical), so our observa-
tion we state that the richest content of species that
belong to the Trechelomonas genus is established after
the burning of specimens (method for determination
of Bacillariophyta) from the springs which are over-
grown wiith moss. Trachelomonas is well developed
in the dark brown humiphicirated waters rich in Ferro
compounds, which is not characteristic for other algae
species (Golerbah, 1977). The Species of Trachelo-
monas genus are dominated in Cerenak spring, while
the presence of Cyanophyta is not established. We
came up with the similar results in other springs Tisor-
man, Budimirica, Bigor and Devet korita, which can be
brought into the connection with the water in this
springs, which probably passes through chromium
foundation before it appears on the surface.

Nineteen Cyanophyta taxons were changing
flora picture of thirteen Lepenac springs. Its numerous
presence (6 taxons) was recorded in Gornji Tisorman
(1165 a.s.l. heights) while the mass frequency of the
three species Lyngbya kiitzingii, Phorimidium auiiin-
nale and Phormidivm uncinatum was recorded in
Berevacka cuka.

The Xanthophyta group is represented only with
Tribonema genus wich performs 1/3 rd in total number
of springs with the species Tribonema virtde and Tri-
bonema wvulgare. Common numerous presence of
mentioned species was established in Budanac and
Blizumir springs (55.4 1/s), but in rare single speci-
mens.
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Tab.

Tab. 2. Revicw of periphyton algae species and particular saprobity indicators in 19 springs of Lepenac river in the farplamna Mt.
2. Pregled perifitonskib vrsta algi | pojedinib indikatora saprobrosti vode u 19 izvora Lepenca na Sar-planini,

species — vrste

locality ~ lokaliteti

Jt

6

81‘)%]0[11!12i13

~1

I
mixsgmiw!mtw

saprob.
indic.

saprob.
vredn,

CYANOPHYTA

Anabena variabilis KOT7.

Astbena sp.

Glococapsa sp.

Hydrocoleus sp.

Lyaghya kiitzingii (KUT7.0) SCHMIDLE

W

Lynghya sp.

Merismopedia punctat MEYEN

Microcystis marginat (MENEGIHL) KUT7Z.

Oscillutoria sp.

Phormidium autumnale (AG) GOM.

Phomidium Favosum (BORY) GOAL

Phormidium unicanatum (AG.) GOM.

Phormidium sp.

Phomidium sp.

Phormidium sp.

Scytonems micbile (DILLW.) BORN,

Sphacronostoc micriscopicum (CARM.) ELENK.

Stratonostoc linekia (ROTHL) ELENK,

Tolypothrix distorta var, peniculkita (AG.) LEMAL

PYRROPHYTA

Peridinivum swillei THUTTTEE

BACILLARIOPHYTA

Achinthes hinceolata (BREB) GREG,

x-b

Achnantes Linceolata var, lanceolalt
[. ventricosa THUST.

d Achnantes Linceolatn var, rostrta (OSTR) HOST

Achnanthes luterostrata THUST,

Achnanthes kryophila BOYE P,

Ampliora normanii RABENTL

Amphora ovalis KUT7.

Ambora ovalis var. gracilis TR,

Amphora ovalis var. pedicalus K(M7,

Amphaora sp.

Anomoconeis zellensis (GRUND CL

Caloneis alpestris (GRUN.) CL,

Cadoncis bacillum (GRUNL) CLL.

Culoneis silicula (EHR) Gl

Calonets silicula var. truncatla GRUN,

Caloneis schrocderi HUST.

Citloneis sp.

Ceanoneis arcus (RTR Y KUY,

Cocconcis pediculus ELR.
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species — viste

locality ~ lokaliteti

4

u

6

11

16

saprob.
indic.
4 saprob.
191 19 | vredn.

Cocconeis placentult EHR.

Cocconeis placentula var cuglypta (EHRD CL.

Coceoneis plicentuli var, rouxii (BRUN st
FIERID) CLL.

Cyclotetla bodanict EULENST.

N
w
i
Ut

NG

N

Cyclotella sp.

N

Cymatoplear solea {BREB) W, SM.

Cymbella acqualis W SM.

Cymbella affinis KOMT7.

Cymbella aspera (BHRD CL

Cymbelhu austriacia GRUN.

Cymbelli hebridicia (GREG ) GRUN.

Cymbelli Tanceolita (EHRD VL

Cymbella sinuata GREG.

Cymbella turtuensis MOEDLER.

Cymbeli turgidula GRUN.

Cymbeila ventricosa KUTZ

Diatoma anceps (EFIR.) KIRCHN.

Dittoma clongatum (VNGB AG,

Diatoma hiemale (LYNGDB) THEI.

Diatoma hiemale vir. mesodon (BHRDY GRUN.

Ditoma valgare BORY

Ditoma vulgare vir. hreve GRUN,

Distoma vulgare var. enhrenbergii (ROT7.)
GRUN.

X—O

Diatoma vulgare var. productum GRUN.

Diploneis cliiptical (KU, CL.

Diploneis ovalis (HHLSE) CL.

Diploneis sp.

Diploncis sp.

Epithemia argus K7

Epithemia segus var, angustata FRICKE

Epithemii argus var, capitata FRICKE

Epithemia turgida (E1R.) KUT7.

Epithemiu turgida vir, granulata (EHR) GRUN.

Epithemiu zebra vir saxonica (K{TT7. GRUN.

o-b

Eunotia parallela EHR.

Eunotia pectinalis var, minor (KUTZ.) RABENIL

Eunotia valida hust.

Fragilarit crotonensis KITT.

Frustulic rhombuoides (EVR) DT

Frustulia rhoboides var, saxonica [ undukita
(RABENIL) DT :

Frustulia vulgaris THV,

Gomphonema angustatum (KUT7.) RABENIH,

Gomphonemi angusttum var productum GRUN
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locality - lokaliteti saprob.
species — vrste indic.
saprob.
2 4 5 6 8 9 (10 1112013014 (115] 16 18 1 19 | vredn,
Gomphomena constrictum EHR, 1 b
Gomphonema gracile EHR. 1 1 | -
Gomphonema gracite var, auriem (A, BRO CL. 1 -
Gomphonema intricatum K{r7. 1 I 1 O
Gomphonema intricaitam var, pumilum GRUN, 1 1 1 9]
Gomphonema intricatun var, subclavatam 1. -
gracile TTUST,
Gomphonema langiceps var, subclavatum GRUN 1 1 -
Gomphonema olivaccum (LYNGB.) KUT7. b
Gomphonema olivaceum var, clearcum CL. b
Gomphonema parvolum (ROTZ, GRUN. 1 1 | [ b
Gyrosigma scuminatum (KOT7Z.) RABENI L b
Gyrosignu acuminatum var, gallicum Grun. 1 1 1 1 -
Gyrosigma acuminatum var. facustre MEIST. 1 -
Gyrosigma kuetzingii (GRUN. CL, -
Gyrosigmu scalproides (RABENI L CLL, ] -
Hantzscliizcanphioxys var. amphioxys [, I 1 —
cipotata O AMULL
Hantzschin aniphioxys var. compacta HUST, 1 -
Hantzschia amphioxys var, major GRUN. 1 1 I 1 1 -
Hantzschia elongat (HANTZCH ) THUST. 1 1 -
TEntzschia sp. 1 -
Melosira italica var, valica (GRUND TTHST. ! -
Melosira reoscana RABENIL 1 1 X
Melosini scabrosa OSTR. 5 1 1 | 1 -
Melosira varians AG. 3 b
Meridion circulare AG. 3 1 1 1 513 3 X0
Meridion cireulare var, constrictunm (RALFS.) VI T, t 1 1 -
Navicul bacillum EJR. 1 -
Naviculit contenta GRUN, 1 -
Nevieuds conteata [ biceps ARN. ! i 1 1 -
Navicula menisculus SCHEN, 1 b-a
Navicula pseudogracilis SKV, ! -
Navicula pupula K{r7. ] b
Navicula radiosa KU17. 1 -
wicula sp. -
Naviculu sp. 1 -
Neidium affine var, amphirhynchus (E1R) CIL. 1 -
Neidivm alfine var. affine [ medium CL. 1 -
Neidium affine var. longiceps (GREG.) CL. 1 -
Neidium bisulcatum [L andulata 0. MULL. 11 -
Nitzschia amphibia GRUN. | -
Nitzschia lincaris W, SAL 1 i 1 i 1 i o-h
Nitzschin sinuata (W, SAL) GRUN, 1 1 -
Nitzschiu therminalis var, minor THILSE 1 I ~
Nitzsclia vermicularis (KUT7) GRUN, 1 1] b
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species — vrste

locality - lokaliteti

W

10

11

14

16

i8

Pinnularia borealis ETIR.

Pinnularia distiguenda CL.

19

i

Pinnularia Lt (BREB.) W SM.

Pinnularia kit var, minor GRUN.

Pinnualria laa var, thueringisca (RABENFL)
A MAYER

saprob.
indic.

— saprob.

vredn,

X—

Pinnualria major (RET7.) CL.

Pinnualria molaris GRUN.

Pinnualria viridis GRUN.

Pinnularia viridis var. intermedia Gl

Pinnualria viridis var. leptogongula
(ETIR.GRUNY CL.

Pinnularia viridis var. clliptica MEIST.

Pinnularia viricis var. rupestris (HANTZSCH.) CL.

Pinnularia viridis var, sudetica (HESED TTUST,

Pinnularia fat var, thueringiaen (RABENITED
A MAYER

Pinnuliria major (RUT70 CL.

Pinnularia molaris GRUN,

Pinnularia viridis GRUN.

Pinnulari viridis var. intermedia CL.

Pinnularia viridis va
(EVIR.GRUNL) CL.

. leptogongala

Pinnularia viridis var. clliptica MEIST.

Pinaularia viridis var, rupestris (HANTZSCHL) CL.

Pinnuliria viridis var, sudetica (HILSED THUST.

X2

Pinnudaria sp.

Pinoularia sp.

Rhopalodia gibba (ETIR) O, MULL.

Rhopalodia gibba var. ventriocosi (EHR) GRUN.

Rhopalodia paralicli ¢GRUND O MULL.

Stauroncis anceps var anceps [ gracilis (EHR) CL

stauroneis smithit GRUN.

Surirella angustata K7

surirelkt angustata var, constricta JTUST.

Surire)la linearis var, constricta (EHR.) GRUN.

Surrirela spiratis KU17.

Surircila sp.

Synedra acus KUTZ.

Synedra femilica KEFZ.

Synedra ulna KU 17

Synedra ulna var, amphirhyncus (TR GRUN.

Synedri ulna var, contracta OSTR.

Synedn vaucheriae var. capitellata GRUN.

Tabellarii Moceulosa (ROTIL) KU

X0
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locality — lokaliteti saprob.
species - vrste indic.

saprob.
19 | vredn.

4 14

T [ela[e]s

16'17l18

RHODOPHYTA

HEEEEEEERREEENEET

Andouinclla chialybea (LYNGB) KYLIN L -

XANTHOPHYTA

Tribonema viride PASCHER 1 3 1 1 0=l

Tribonema vulgare PASCHER 1 3 l 1 X-0

EUGLENOPHYTA

Euglena sp. { -

Trachelomonas acanthostoma STOKE 1 1 -

W

W

o)
I

Trachelomonis bacilifera PLAYY

Trachelomonas curtt DE CINHA [L crassatiifera 1 | -
SAFON

Trachelomonas granulosa PLAYE 3 l | -

Frachelomonas hispida (PERTY) STFIN 1 l b

Truchelomonas hispici var, australica LENMM. { -

Trachetomonis hispicia vir coronatr LEMM. ! -

Trachelomonas hispici var. spinulosa SKY. 1 -

Trachelomonas intermedic DONG, 1 3 -

Trachelomonas lucastris DREZ i -

Trachelomonas obluonga LEMM, 3 I8

Trachelomonais armata (SWERD) SKV. 3 —

‘Frachclomonas planctonica SWHRL 3 3 1 I 1 b-o

Trachelomonas plinctonica var, oblonga DREY i 1 3 1 -

Trachctomonas superha SWIR. 3 -

Jt
i
—_

Trachelomuams volvocing ETR. | i

Trachelomonas volvocing var, papilo-punctata 1 -
SKV.

Trachelon.onas woycickil KOCZW. 3 3 1 I 1 -

Frachelomonas volvocina var, punctitn PEAUF. 3 ! -

Trachelomonas sp. 1 -

CHLOROPHYTA

Cladophuor glomerat (L) K17, 1 b

Closteriumy leibleinii K17 I -

Closterium parvatum NAG. 1 by

Cosmaritm anceps LYND 1 -

Cosmarium blattii WIHLLE 1 -

Cosmzrium boirytis var, graminiferum (BREB.) | -
NORDST.

Cosnariun hirctum BREDB. [ -

Cosmarium hormovense GUTW 1 -

Cosnarium quadrium RALFS, 1 -

Cosnurrium subcrenatum HANTZSCHL 1 -

Cosmarium sp. i -

Crucigenia tetrapedia (KIRCHINY W el G 8. WEST 1 o-b

Microspora floccosa (VAUCLLY TTIUR, 3 -

Microspora tmudula HAZEN.

i
1
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species — vrste

saprob.
indic.

locality — lokaliteti

saprals,
vredn,

70891100 |2 ildlistGli7lise

Ocdugonium sp, 1

Ocdogonium sp. 1

Ocdogonium sp.

Ocedogonium sp.

Ocdogonium sp.

Ocdogoniuny sp.

Ocdogonium sp.

Ouocytis sp.

Qucytis sp.

Quocytis sp.

Staurastram sp.

Staurastrun sp.,

Spirogyrid sp.

Spirogyra sp.

Tetrnedrom minimum (AL) BR.

Ulothrix tenuissima K17,

Zygnenu sp.

Zygnenia s

5 O

Locality: 1. Samovilski, 2. Kovnik, 3. Donji Zar, 4. Murin do, 5. Ravni3ta, 6. Gradista, 7. Tisorman
8. Gornji Tisorman, 9. Budimirica, 10. Cernacki, 11. Stanak, 12. Lazine, 13. Drakanovac
14, Berevacki, 15. Budanac, 16. Bigor, 17. Lipovac, 18. Blizumir, 19. Devet korita

1. Indicicdual sample, 3. well represented,

5. very abundant.

Tab. 3. The index of saprobity and water quality If 19 springs of Lepenac river in the Sar-planina Mt.
Tub. 3. Indeks saprobitnosti i kvalitet voda 1 19 izvora Lepenca na Sar-planini

The presence of Peridinium willei (Pyrrophyta),
actually Audouinella chalybea (Rbodophyta) species
makes Kovnik and Berevacka ¢uka springs very spe-
cific because their presence was not established in
other explored springs.

Hidden in beautiful region of the Sar-planina the
Lepenac springs are placed on the various height

springs —izvori L index of saprobity | stage of sapgobity | class of bonity springs ~izvori | index of saprobity | stage of saprobity | class of bonity
saprobni indeks | saprobni stupanj | klasa boniteta saprobni indeks | saprobni stupani | klasa boniteta
1. Samovilska cesma 1.06 aligo-beta -1 11. Stanak 1.09 oligo 1
2. Kovnik 1.12 oligo 1 12. Lazine 1.38 oligo-beta -1
3. Donji Zar 141 oligo-Deta -1 13, Drakanovac 114 wligo !
A. Murin do L2 oligo 1 14, Berevacka cuka 1.48 oligo—beta b1
5. Ravnista 1.33 oligo-beta -1 15, Budanac 1.40 oligo-beta I-n
0. Gradisla .10 oligo I 16. Bigor 1.50 oligo-Dbeta I-1
7. Tisorman 1.21 oligo | 17. Lipovac 1.33 oligo- beta 1-H
8. Gornji Tisurman L5 oligo-beta -1 18. Blizumir 155 aligo-beta I-H
9. Budimirica 1.00 oligo I 19. Devet Korita 1.28 oligo I
10. Cernacki izvor 1.60 oligo—beta 111

above sea level from the lowest Blizumir (825 m) up
to the highest Devet korita (1850 m) with the difference
of 1025 m in height. For this reason water temperature
were different from 3.9 to 8.5°C, but mostly the tem-
perature value was 4.5°C (Table 1).

In accordance with the result of Krivokapid
(1969) we have also established that the highest
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Fig. 2: Number and percent of peryphyton taxons in 19 springs of Lepenac river in the Sar-planina Mt.
Gralikon 2: Broj i procentualno uéesce obrastajnih algi u 19 izvora Lepenca na Sar-planini.

springs were not necessary the coldest and the lowest
springs were not necessary the warmest.

From the total number of established taxon (215),
31.6% or 08 species belong to the indicators of water
saprobity: 32-hetamesosaprobic, 23-oligosaprobic, 12-
xenosaprobic and l-alfamesosaprobic. Only Phor-
midium uncinatim species was established in two
springs: Berevacka ¢uka and Donji Zar, and it was well
represented.

Index of saprobity was calculated according to
indicated value of algae species and their abudance in
periphyton communitu of 19 Lepenac springs on the
Sar-planina, and it moved from 1.0 — 1.60 and be-
longed T and I-1I class of water bonity (Table 3). The
lowest index of water saprobity was established in
Budimirica springs, while the highest index was re-
corded in Samovil spring, placed near the Sevee vil-
lage, so its insignificant worse quality, in comparation
with others, can be regarded as the influence of antro-
pogenic factor.

Translated by
Nikoleta Basic
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REZIME
ALGE IZVORA LEPENCA NA SAR-PLANINI
Violeta UROSEVIC i Ana SAVIC

U prolec¢nom periodu 1996. godine prvi put su
uzorkovane alge u 19 izvora Lepenca na Sar-planini.

Obrastajna zajednica je zastupljena sa 215 tak-
sona: Cyanophyta 19 (8,8%), Pyrrophyta 1 (0,4%),
Bacillariophyta 138 (64,3%), Xanthophyta 2 (0,8%),
Euglenophyta21(9,7%), Chlorophyta 33 (15,6%) i Rbo-
dophbyta 1 (0,4%).

Bacillariophyta su dominirale u svakom pojed-
ina¢nom uzorku (8 — 36 taksona) i jedine imale za-
jednicki takson (Cyclotella bodarica) v 18 izvora.

Niske temperature vode (3,9 — 8,5°C) nisu bile
ogranicavajudi faktor na razvoj pojedinih predstavnika
zelenih algi, bududi da je njihova prisutost konsta-
tovana u 13 izvora od kojil su u tri izvora (Berevacki,
Bigor i Devet korita) imale i masovno zastupliene
predstavnike (Microspora tumidula, Spirogyrasp., Oe-
dogoniwm sp. i Zygnemd sp.).

U odnosu na ostale rodove, rod Trachelonionas
je brojem taksona prevaziSao sve identifikovane i u
smisiu raznovrsnog sastava u izvoru Bigor dostigao
maksimum brojnosti (12 taksona® Navedeni rod je u
izolovanom materijalu bio zastuplyen u 11 izvora, dok
je njegova prisutnost u ovim vodama najverovatnije u
vezi s hromnom podlogom.

Specifi¢nost ovih izvora ogleda se i u raznovisnoj
vegetaciji, koju pored napred navedenih predstavljaju
jos i Cyanophyta, Pyrropbyta, Xanthophytea i Rboco-
phyia, dajudi pojedinacno najraznovrsniju sliku
svakom izvoru: Drakanovcu, Berevackom, Budancu,
Bigoru, Lipoveu i florno bogatstvo izvoru Gornji Tisor-
man (41 takson) te florno siromastvo Samovilskom
izvoru (10 taksona).

O ¢istodi vode izvora Lepenca svedodi prisutnost
samo jedne alfamezosaprobne indikatorske vrste
(Phormidium uncinatum) i brojnija prisutnost
ksenosaprobnih (12 vrsta ili 17,6%) i oligosaprobnih
(23 vrste ili 33,8%) u odnosu na betamezosaprobne
indikatorske vrste (32 vrste ili 47,2%). To potvrduju i
dobijeni rezultati niskih vrednosti indeksa saprobnosti
(1,0 — 1,60) i obrnuto visok bonitet izvorskih voda (I
i I-11 klase).

Izvori su za predele u kojima se nalaze neprocen-
jiva prirodna blaga, u nasoj zemlji slabo ili potpuno
neistraZeni sa bioloskog i hemijskog aspekta, te im u
smislu detaljne obrade treba posvetiti posebnu paZnju.

Received September, 1990.
Accepted October, 1996.
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ABSTRACT

The paper indicates six floral species from
the family of Polygonaceae, Asclepiadaceae, Op-
chidaceae, Asteraceae and Saxifragaceae that

have not been so far described regarding The
Sar-Planina region, and one of these nor regard-
ing The Yugoslavia region too.

Key words: Sar Planina, {loral species, new localities

INTRODUCTION

The Sar-Planina massif, due to its turbulent geo-
logic past, refugium character during the last glacia-
tion, specific geographic position, exceptional
geologic, geomorphologic, climatic and hydrologic di-
versity, as well as, the collision of numerous bio-
geographic provinces, represents the trecsure of
unicue florist resource. Besides detailed florist re-
search during the last, and especially this century,
complete registration of its (lora has not been finished
yet. Continuous recording of the floral species, that
have not been evidented in this area, just indicates in
inexhaustible florist diversity.

MATERIAL AND METHODS

Floral material from Sar-Planina was collected
and herbariumed in the field, in second half of July
1996. The determination of the material and data on
the species dispersion within the compact area had
been done by large number of Serbian, Yugoslav an
European Flora, as well as, by significant scientific
publications,

RESULTS

Riemex scudatns Lo (Family Polygonaceae) is a
hemicryptophyte that belongs to Mideuropean [loral
clement mainly inhabiting carbonate highmountain
regions of the Europe, Caucus and Asia Minor. In
Serbia, it has been registred so far on the meadows and
rocky grounds of Kopaonik (Otro Polje), Prokletije
(Koprivnik, Deravica), Koritnik and Liuboten, and The
Sar-Planina limestone massif. Its new resicdence was
discovered on the rocks of The Sar-Planina border
zone of Ostrovica, just under the peak, with an are:
not larger than 1 square meter,

Cynanchum buferi (Vis. et Aschers.) Pitt, Ex
Schum. (Fam. Asclepiadaceae) represents a hemicryp-

tophyte belonging to the group of north-western Bal-
kan endemic appearing sporaclically in Yugoslavia and
Albania. At present, its, the only registered residence
in Serbia has been completed in The Locanska valley
at Prbklexiie, However, during recent field research, we
have found it on the southern slopes of Osljak in the
thermophile underbrush above Sredska village and in
the bushes of Gabar hill above Prizren.,

Eupborbia montenegrina (Bald.) K. Maly. Var,
bertiscea Rech. (Fam. Euphobiaceae) is a hemicrypto-
phyte, Yugoslav endemic related to Herzegovina,
Monte Negro an Setbia. The only, at present, described
residence of this species in Serbia is located on The
Prokletije massif of Kurvala. A new locality has been
confirmed in the river basin of Durlev Potok, on Pastrik
(Z. Krivosej et al., 1990), in Golemi Bor, the bordering
zone of The Sar-Planina massif Koda Balkan, where,
in a thinned out forest of Munika, creates vital popula-
tion.

Corallorbiza trifida Chatel. (Fam. Orchidaceae)
belongs to the living form of hemicryptophytes of the
boreal-circumpolar dispersion. Its, at present, de-
scribed localities in Serbia are at Vlasina and Qstrozub.
However, it turned out that it is also abundantly present
at Sar-Planina. We have registered it in beech woods
at the localities of Kopana Voda above Prizren, on the
way up between. The Prevalac pass and Sevce village,
aswell as, on the locality of Koko3inje in the river basin
of Klisura river, below the major Sar-Planina range.

Senecio glaberinmus (Roch.) Simk. (Syn. 8. trans-
silvanicus Boiss.), (Fam. dsteracece) is hemicrypto-
phyte, the Balkan endemic described for Macedonia
(Hayek, 1993) and highmountain region of Rila and
Pirin in Bulgatia (Stojanov et Stefanov, 1948). The only
residence of this species, not only in Serbia, but Yugo-
slavia too, we have registered on the silicate rocks of
Rudoka, where, at an aititude of 2.300 meters occupies
an areq of less than 1 square meter,



Fig. 1. Senecio glaberimus, new species for flora Yugoslavia
Sk 1. Senecjo gluberimus, nova vrsta za foru Jugoslavije

Saxifraga oppositiofolic L. (Fam. Saxifragaceae)
is also hemicryptophyte, but of Arctic-alpine and cis-
cumpolar dispersion. According to present experi-
ence, in The Flora of Serbia, Var. meridionales Terr.
has been described as the one existing in Deravica at
Prokletije only. However, we have discovered another
residence of this species in Serbia. The residence is
located below The Gornjeselsko Lake in the springs
area of Prizrenska Bistrica river, where the species
maies loose clods in the lissures of silicate rocks at
some 2.350 meters.

DISKUSION AND CONCLUSION

During regular field research, at the area of Sar-
Planina, in second half of July 1996., the species were
registered for the first time regarding this massif and its
bordering zones, as follows: Rumex scutatits, Cy-
nanchim hitteri, Euphorbia moniencgring, Coral-
lorbiza trifida, Senecio glaberimus and Saxifraga
oppositiofolict.

In addition to the three species of the endemic
character (Cynanchum buieri, Senecio elaberimus
and Eupborbia montenegring), the others are of
Mideuropean (Ritmex scuiatis), Boreal-circumpolar
(Corallorhiza wifida) and Arctic-adpine and circumpo-
lar (Saxifraga oppositiofolia)y dispersion.,

Of the species mentioned, Senecio glaberimusis
especially important as the new species described in
The Flora of Yugoslavia, but also Corallorhiza trifida
and Eupborbia montenegrina, as these are alredy in-
cluded in The Flora of Serbia red Book.
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NOVA NALAZISTA RETEKIH BILJNIF VRSTA NA
SAR-PLANINI I NJENIM METOHIJSKIM OGRANCIMA.
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Tokom redovnih terenskili istraZivanja krajem
jula 1996. godine na Sar-planini i njenim metohijskim
ograncima je registrovano Sest biljnih vista koje do
sacla nisu opisane za ovaj centralnobalkanski masiv.

Rumex scutatus L. (Fam. Polygonaceae) je
pronaden na kamenjarima vrha serpentinskog Sarskog
ogranka Ostrovice, Cynanchum buteri (Vis. et Ascl-
ers.) Pitt. ex Schm. (Fam. Asclepiadaceae) u Sikarama
juznibh padina OBljaka | Zbunjacima uzvienja Gabar
iznad Prizeena, Eupborbia inontencgrina (Bald) K.
Maly var. bertiscea Recli. (Fam. Euphorbiaceae) u slivu
Durlovog potoka, na Pastriku i Golom boru, obronku
Sarskog ogranka Kodza Balkana, Corallorbiza trifida
Chatel. (fam. Orchidaceae) u bukovim Sumama na
lokalitetima Kopane vode, na putu izmedu prevoja
Prevalac i sela Sevee i u slivu potoka Klisura, Senecio
glaberimus (Roch.) Simk. (Fam. Asteraceae) na silikat-
nim kamenjarima Rudoke i Saxifraga oppositiofoia 1.
(Fam. Saxifiagaceae) u pukotinama silikatnih stena
ispod Gornjeselskog jezera u izvoristu Prizrenske Bis-
trice.

Pored i vrste endemi¢nog florogenetskog
obelezja (Cynachum buteri, Senecio glaberimus i
Euphorbia montenegrindg), ostale imaju srednjeevrop-
sko (Rumex Scuiatus), borealno-cickumpolarno (Co-
ratiorbiza trifida) i arkticko-alpsko i cirkumpolarno
(Sawxifraga oppositiofolia) rasprostranjenje.

Od navedenih vista, posebno je znacajna Senecio
glaberimus (sl. 1) kao nova vrsta opisana za floru
Jugoslavije, ali i Corallorbiza trifida i Eupborbia mon-
lenegrina koje se nalaze na spisku Crvene knjige flore
Srbije.

Received Qctober, 1996.
Accepted November, 1996.
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ABSTRACT

The preliminary investigations in the Na-
tional Park "Biogradska Gora" have shown the
presence of hoverties species with gieat faunistic
impoitance: Hammerschmidtia ferruginea and
Brachyopa vittala, are the representatives of the
genera which never before have been recorded
in Montenegro; Brachyopa vitiata in for the first
tiae recorded in the F.IR. of Vagoslavia; The for-
est area around the Biogradsko jezero lauke is the
only known habitat of Cheilosia melanura ri-
bra, C. ovthoiricha, Evistalis vupium, Neoascia

obliqua, Sphegina clavata, S, elegans, 3. latifrons

8. vevecunda, Xylota coeruliventris and X,
Jlorum in Montenegro. The investigated region is

rich in species of divessified zoogeographic ele-
ments: from endemic species and oromediierra-
nean relicts to Alpine and Central Buropean as
well as Mediterranean species. The findings re-
ported here make the National Park "Biogradska
gora" the region of exceptional importance for
the preservation of biodiversity of Montenegro
aad Yugoslavia,

Key words: Diptera, Syrphidae, diversity, fauna, Montenegro, "Biogradska Gora"

NTRODUCTION

The hovertlies ave one of the best known group
of two-winged flies, with around 5000 species known
to date, 1600 of which are registered in the Palearctic
region. The Balkan Peninsula is a nawral habitat for
more then 420 hoverfly species with most of them in
National Parks which act as centers of hoverfly diver-
sity with well preserved authentic communities, Syr-
phid species prefer forest ecosystems, largely
devastated by the anthropogenic influences. National
Parks, as protected regions, are therefore often the only
regions providing natural habitats and existence for
large number of species, as it has been shown for the
National Parks "Durmitor” (8imic, 1987) and "Fraska
Gora" (Vujic and Glumac, 1994), which serve as natural
retreats for a number of zoogeographycally important
species. The fauna of the National Park "Biogracska
Gora" has been almost completely unknown so far.
Preliminary investigations, reported liere, point out to
the fauna rich in species unregistered in the region of
Montenegro and surrounding regions.

INVESTIGATED AREA

National park "Biogradska Gora" spans through
the central parts of the mountain Bjelasica in the north
eastern part of Montenegro. Geomorphologically, the
mountain is shapped by fluvial, karst and glacial ero-
sions (Mihailovi¢ & Radulovié, 1991). The rivers Tara
and Lim, together with their tributaries, run along the
borders of the mountain Bjelasica, while the points of
higher altitudes contain maiks of glacial erosion such
as moraines and glacial lakes ("Biogradsko", "Pesica",

"Veliko i Malo Ursulovacko" and "Veliko i Malo Sigko"
lakes) (Stankovic, 1975). The "Biogradski lednik" gla-
cier had stopped at the altitude of 1000 m above the
sea level making a moraine and forming the "Biograd-
sko jezero" lake, which has stretched info two main
parts: the northwestern and the southeastern (Via-
hovic, 1991).
According to Fudtid (1991) the climate of the
ational Park "Biogradska Gora" is characterized by
the moderately cold and cold continental-mountain
climate. Ecologically, the mountain "Bjelasica", due to
its geography, geology and climate, is rich in diversi-
tied ecosystems. The main part of the National Park is
actually an old forest, with, in contrast to the other
forests of the same type in the region, numerous tree
species (Vizi, 1991). Coniferous woods are especially
characteristic for the norihem parts of the mountain.
This fact has been contributed to the influences of the
mediterranean clitate, coming to the region from the
south, as well as to the specitic geographic positron of
this mountain and related areas, making the region of
mountain Bjelasica and exceptional example of well
preserved ancient oromediterranean flora (Laku3ic et
al., 1991).

MATERIAL AND METHOD

The investigations reported here have been con-
ducted during 1990, and 1995. at two localities: "Bi-
ogradsko jezero" and "Razvigje". The total number of
collected specimens used for the determination was
322, which have been deposited at the collection of the
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Institute of Biology in Novi Sad. The standard proce-
dures for determination and preparation of male geni-
talia were emploved. Distribution data were reported
according 10 catalogue (Peck, 1988) and other recently
published papers (Speight & Lucas, 1992; Dirickx,
1994; Vuijié, 1996).

RESULTS AND DISCUSSION

The analysis of the investigated area has shown
the presence of 94 syrphid species, 29 of which have
been further analyzed due to their zoogeographical
importance. This data make the National Park "Bi-
ogradska Gora" an exceptionally important region for
preserving biodiversity of Montenegro and Yugosla-
via.

1. Brachyopa viliala Zettersiedt, 1843,

Range: Furope, West Siberia, Far East; Burope:
Scandinavia 1o Pyrenees; Belgium trough Central
Furope (o Buropean Russia; Balkan Peninsulas
Slovenia, Bosnia and Herzegovina, Montenegro.

Records: Razvisie 17. VIT 1995, 1f

Remarks: This is the first record of Brachyopea
species in Montenegro and the most southern detected
population within the range of B. vitiaia, The species
is rarely secn and very narowly localized all over
Europe. On the Balkan Peninsula B, villala was col-
lected on Slovenian Alps, the mountains Menina and
Jahorina (Vuijic, 1991), Speight & Lucas (1992) suggest
that this species in Buropean forests indicates an old-
forest fauna of worl-wide signilicance. It prefers the
Piceea and Feagus Torests at higher altitudes.

2. Brachypalpoicdes lentus (Meigen, 1822)

Range: Lurope, West Siberia; Europe: all re-
gions, except Protugal and Bulgaria; Balkan Penin-
sula: Croatia, Bosnia and Herzegovina, Montenegro,
Serbixa, Macedonia

Records: Razvisje 17, VII 1995, 2m

Remaxks: This is the only species of genus
Brachypalpoides in Europe, B, lenius occurs in a wide
range of forest types, usually at the higher altitudles of
the Balkan Peninsula,

3. Brachyvpalpus chrysites Bgger, 1859,

Range: Lurope; Europe: Scandinavia and
mountiinous part of Europe south to Pyrenees; central
Burope 1o European part of Russia; Balkan Penin-
sula: Slovenia, Croatin, Bosnia and Herzegovina, Mon-
tenegro, Serbia.

Records: Biogradsko jezero, 28. 1V 1990, 1f.

Remarks: 3, chrysilesis known from only widely
scattered localities in North and Central Rurope. Any
European forest from which the species is recorded
deserves particular attention in conservation efforts
(Speight & Lucas, 1992). On the Balkan Peninsula, the
species occurs on few mountains at high altitudes,
preferring the Fagus and Picea forests,

4, Cheilosia canicularis (Panzer, 1801)

Range: palaeractic; Europe: Denmark south to
the Pyrenees; Belgium and the Ardennes through mon-
tainous part of Central and South Europe to the Euro-
pean part of Russia and Caucassus; Balkan
Peninsula: all parts except Greece.,

Records: Biogradsko jezero, 15-17. VII 1995, Zm

Remarks: This is one of the largest species of
Cheilosia occuring in Europe. Adults prefer the clear-
ings along streams and rivers, settle on leaves of Pefa-
sites, males hover at 1-2 meters. Larva is described by
Dusek & Laska (1962); it is internal feeder in the
thizomes of Petasites spp. The range of C. canicitlaris
covers major part of the Balkan Peninsula. It appears
on Pannonic hills as well as up ro high Alpine and
Dinaric mountains.

5. Cheilosia carbonaria Egger, 1800,

Raunge: Europe, Siberia; Europe: Scandinavia to
renees; South England through Central Europe to the
Buropean part of Russia; Balkan Peminsulas all parts
except Macedonia and Greece,

Records; Biogradsko jezero, 15-17. VII 1995, 1,

Remarks: The species has a wide range, butit is
not particularly frequent. On the Balkan Peninsula €
carbonaria appears at higher altitudes on Slovenian
Alps and few Dinaric mountains,

G. Cheilosia illusirata (Harris, 1780)

Ranges Europe, West Siberia; Europe: all re-
gions, excepl Portugal and Greece; Balkan Penin-
sulas all parts except Greece,

Records: Biogradsko jezero, 15, VII 1995, 1m.

Remarks: C. illustralais a very distinct Cheilosie
species with mimic coloring of body hairs, unusual
within the genus. The species is found on many Balkan
mountains, in forest clearings, visits the flowers of
Apiaceae, especially Heraclewuin spondylivim.

7. Cheilosia melanura rubra Vuijic, 1996,

Range: Balkan Peninsula: South Dinaric moun-
tains; Ballkan Peninsula: Montenegro, Serbia, Mace-
donia, Greece,

Records: Biogradsko jezero, 15-17. VII 1995, 2f
(paratypes).

Remarks: C. melanura rubra is an endemic
subspecies of the South Dinaric mountains with the
habitats at high altitudes of Sar-planina and Verno
mountaing (Greece). It appears at the same altitudes
and similar habitat types as subspecies . melanira
melanura in other parts of the Balkan Peninsula and
Central European mountains. Biogradsko jezero lake
is the only known locality of C. melanura rubra to
date, besides the South Dinaric mountains. The find-
ings asserts the idea of "Biogradska Gora" as a refugial
area for oromediterranean species.

8. Chellosia orthotricha Vujic et Claussen, 1994,

Range: Furope; Europe: Central Europe, from
Belgiuvm through Germany, Switzerland, Czech Re-
public, Slovakia and Hungary to Balkan Peninsula;
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Balkan Peninsula: Croatia: Bosnia and Herzegovina,
Montenegio, Serbia.

Records: Biogradsko jezero, 28. 1V 1990, 3m 1f
(paratypes)

Remarks: C. orthotricha is closely related to C.
canicudaris, differing in early spring appearance of
adults always before C canicularis. C. orthotricha is
recently separated from its "sibling species" C. canicu-
laris. It is found on Cenual Buropean mountains at
lower altitudes.

9. Chrysogasior solstitialis (Fallen, 1817)

Range: West Palacarctic; Europe: all regions,
except Portugal and Greece; Balkan Peninsula: all
parts except Greece.

Records: Biogradsko jezero, 15. VII 1995. 1f.

Remarks: This is the second record of . sofsti-
tialis in Montenegro, after the mountain Durmitor
(Simic 1987). The species is distributed in the forest
communities on many Balkan mountains, but is highty
localised in southern areas.

10. Chrysotoxui fasciation (Mller, 1764)

Chrysotoxune arcucium auct,, nec Linnaeus,
1758

Range: Burope, Siberia, Far East; Europe: Finland
and Scandinavia to Pyrenees anc North Spain; lreland
through North and mountainous parts of Central and
South Europe to the European part ol Russia; Balkan
Peninsula: Slovenia, Croatia, Montenegro, Serbia,
Macedonia, Bulgaria.

Records: Biogradsko jezero, 15. VII 1995, 1m.

Remarks: C. fasciatiin resembles the wasp Ves-
prider rufawith mimic characsters and flight. The spe-
cies occurs at high altitudes of Central European
montains. 1t is very rare on the Balkan Peninsula,
recorded in Montenegro only on the mountain Durmi-
tor (Simic. 1987).

11. Dasysyiphus pynastri (De Geer, 1776)

Dasysyrphius linnlatis auct., nec Meigen, 1822,

Range: Holarclic; Europe: all regions, except
Portugal and Greece; Balkan Peninsula: Croatia,
Montenegro, Bulgaria.

Records: RazviSje, 17. VII 1995, 1m.

Remarks: Thisis the D. lunilais of Simic (1987)
from Durmitor. This species is very frequent on Alpine
coniler forests. but on the Balkan Peninsula the species
is collected only on few mountains.

12 Eristalis jugoruni Egger, 1838.

Range: Hurope. Caucassus, Turkey and Tran;
Europe: Polland south o the Pyrenees; Belgium
through Central and South Europe to the European
part of Russia; Balkan Peninsula: Croatia, Bosnia and
Herzegovina, Montenegro, Serbia.

Records: Ruzvrije, 17. VII 1995. 1 m.

Remarks: . jugorin is a species of mountaine
forests, with its centre of distribution in the Alps. Tt is
recorded on few high Balkan mountains (Simié &
Vujic. 1990).

13 Eristalis rupiiom Fabricius, 1805.

Range: Holarcric; Europe: all regions, except
Ireland, Hungary and Portugal; Balkan Peninsula:
Montenegro and Serbia.

Records: Biogradsko jezero, 15. VII 1995, 1 £,

Remarks: This is the [irst record of E. rupium in
Montenegro. It is a species of the northem and moun-
tainous parts of Europe, rarely occurring at altitudes
lower than 1000 m above the sea level on the Balkan
Peninsula (Simic & Vujic, 1990). £ rupium is found
only on two Balkan mountains {Kopaonik and Stara
Planina) besides the record from Biogradsko jezero.

14. Eymerus olivaceus Loes, 1848,

Range: Europe; Europe: South Europe; Balkaix
Peninsula: Montenegro, Serbia, Macedonia.

Records: RazvrSje, 17. VII 1995, 4 m.

Remarks: This is the largest species ol genus
Eumerus in Europe, recorded on high mountains in
South Europe. £ olivaceusis probably an oromediter-
ranean species. As far as the Balkan Peninsula is con-
cerned this species occurs on South Dinaric mountains
and the mountain Durmitor (Simié, 1987).

15. Hammerschmidtia ferruginea (Fallen, 1817)

Range: Europe, Siberia, Far East; Europe: all
regions, except south; Balkan Peninsula: Montene-
gro, Serbia, Macedonia.

Records: Biogradsko jezero: Razvrdje,
1995, 1 m.

Remarks: This is the first record of the only
European species of genus Haimmerschnidticiin Mon-
tenegro. H. ferruginea is a rarely found on the Balkan
Peninsula, with only few records from the mountains
Tara and Stara Planina (Vuijic, 1991).

16. Neoascia annexa (Miller, 1776)

Ramnge: Curope Caucasus; Europe: Polland to
Pyrenees; Denmark through Central and South Europe
10 Russia and Caucasus; Balkan Peniasuda: all parts
except Greece.

Records: Biogradsko jezero, 15. VII 1995, 2m.

Remarks: This species is largely conlined to the
mounatinous parts of Europe, though it occurs at lower
altitudes (for instance Kucaj mountains and the moun-
tain Fruska Gora in Serbia). In Montenegro, N. annexa
is found on the mountain Durmitor (Vujic, 1990).

17. Neoascica obliquea Coe, 1940,

Range: Furope, Caucasus; Europe: Polland 1o

17. VI

Spain; England throul Central Europe to Armenia;
Ballcan Peninsula: Slovenia, Montenegro, Serbia.

Records: Biogradsko jezero, 15. VI 1995, 2m.

Remarks: This is the first record of N. obligieain
Montenegro. On the Balkan mountains this species is
olten accompanied by V. aitizexa, occuring along for-
estsireams. It is frequent on many mountains in Serbia,
butis still not registered in the other areas of the Balkan
Peninsula (Vujic, 1990).

18. Pipizella bispina Simic, 1987.

Range: Balkan Peninsula, mountainous parts;
Balkan Peninsula: Montenegro.

Records: Razvi§je, 17. VII 1995, 1m.



Remarks: P. Disping is a species known only
from the type-locality — the mountain Durmitor, until
now. The restricted range of this species must be taken
as provisional only, due to the uncertainity regarding
(great similarity in) the drawings of male genitalia and
described characters of Pipizella bispina (Simic, 1987)
and Pipizella spec. reported by Van der Goot (1981:
133). Pipizella spec. occurs in European Russia, Bel-
gium and Switzerland.

19. Sphegina claveata Scopoli, 1763.

Range: Furope; Europe: Netherlands to Py-
renees; mountainous parts of Central Europe and
South Europe to south-west Russia; Ballkkan Penin-
sula: Slovenia, Montenegro, Serbia, Bulgaria.

Records: Biogradsko jezero, 15. VII 1995, 1m.

Remarks: This is the first record of §. clavatain
Montenegro. It occurs (Vujic, 1990) on few low Balkan
mountains (Fruska Gora, ViSacke Planine) and at
lower altitudes of some high mountains (Kopaonik,
Savinjske Alpe). The isolated records of this species in
south Europe. (Dirickx, 1994) makes any locality at
wich it is found a site of exceptional interest.

20. Spheginea clinipes (Fallen, 1816)

Range: Europe, Siberia, Caucasus; Europe: all
regions, except Portugal and Greece; Balkan Pendn-
sula: all parts except Greece.

Records: Biogradsko jezero, 15. VII 1995.
19m 8f.

Remarks: S. climipesis the ostwidely distributed
and most frequent species of genus in Europe. The
species has been registered on the mountain Durmitor
only, as far as Montenegro is conserned. Forest areas
of the Balkan Peninsula, close to rivers, streams and
lakes are typical for this species which can be easily
found.

21. Sphegina elegans Schummel, 1843.

Range: Furope, Siberia, Caucassus; Europe: all
regions, except Slovakia, lialy and Portugal; Balkan
Peninsula: Slovenix. Serbia, Bulgaria, Greece.

Records: Biogradsko jezero, 15. VII 1995. 4 m.
10f.

Remarks: This is the [irst record of S. elegais in
Montenegro. Itis cited [or few mountains in Serbia, but
confirmed only for Kopaonik (Vuji¢, 1990) and Fruska
Gora (Vujic & Glumac, 1994). In central Europe, S.
elegans is frequently found together with S. clurnipes,
but in wetter localities, beside streams (Speight & Lu-
cas, 1992).

22. Sphegine latifrons Egger, 1865

Range: Central Europe, Cantabrian mountains;
Balkan Peninsula: Slovenia, Montenegro, Serbia,
Bulgaria.

Records: Biogradsko jezero, 15. VII 1995, 2m 1f.

Remarks: This is the first record of S, latifionsin
Montenegro. The species occurs on higher mountains
in Central Europe within the Picea and Fagus forests,
besides, streams, in colder habitats. In South Europe,
S, latifrons is rarely found, recorded on few higher

Balkan mountains: Slovenian, Alps, Kopaonik and
Stara Planina (Vujic, 1990).

23. §phegina verecunda Collin, 1937.

Range: Europe; Europe: from England through
Central Europe to North-west Rusia; Balkan Penin-
sula: Slovenia, Montenegro.

Records: Biogradsko jezero, 15. VIi 1995. 6m 1f;
Razvrdje, 17.VII 1995. 1f.

Remarks: This is the first record of S. verecunda
in Montenegro and the most southern locality within
the range of the species. It is distributed on some
Central Furopean mountains from Danmark to
Slovenian Alps. The population from investigated area
seems (o be isolated from the continuous part of its
range stressing the importance of a forests along the
Biogradsko jezero lake in conservation of the zoo-
geographically important species.

24. Spilomyia manicata (Rondani, 1865)

Range: Europe, Caucasus; Europe: Central and
South Europe; Balkan Peninsula: Montenegro, Ser-
bia, Macedonia, Greece.

Records: Razvrje, 17. VII 1995. 1m.

Remarks: S. manicata is a species with the cen-
tre of its distribution in South Europe, mediterranecan
and some parts of Central Europe. On the Balkan
Peninsula the species is recorded in Macedonia (Glu-
mac, 1968) and on few localities from Adriatic coast in
Montenegro (Glumac, 1956). The record of this species
from "Biogradska Gora® enlarged the diversity of zoo-
geographical faunal elements in this area, besides Al-
pine and Central European high mountainous species,
with Mediterranean flies.

25. Temnostoma vespifornie (Linnaeus, 1758)

Range: Palaearctic; Europe: Central Scandinavia
to North Spain; France to European part of Russia;
Balkan Peninsula: Croatia, Bosnia and Herzegovina,
Montenegro, Serbia, Macedonia.

Records: Biogradsko jezero, 15. VII 1995. 1m.

Remarks: T. vespifornie is now becoming pro-
gressively localised over much of its Buropean range.
This very atractive species with distinct mimic charac-
sters resembling Vespela wasps is ravely found on the
Balkan Peninsula. Any habitat of this species shouid
receive special attention towards its protection and-
conservation.

26. Xylota coeruleiventris (Zetterstedt, 1838)

Range: Palaearctic, Europe: predominantly
North and Central Europe; Balkan Peninsula:
Slovenia, Bosnia and Herzegovina, Montenegro, Ser-
bia.

Records: Biogradsko jezero, 15. VII 1995. 2f.

Remarks: X. coerileiventis occurs on few Bal-
kan mountains in Slovenia, Bosnia and Herzegovina
and Srbia (Milankov et al.,, 1995). The record from
investigated area is the first for Montenegro (Vujic &
Milankov, in press) making the "Biogradska Gora" the
most southern habitat of this species over its range.

27. Xylota florum (Fabricius, 1805)
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Range: Palaearctic; Europe: all regions, except
Portugal, Bulgaria and Greece; Balkan Peninsula:
Slovenia, Bosnia and Herzegovina, Montenegro, Ser-
bia, Macedonia (7).

Records: Biogradsko jezero, 15. VII 1995. 2Zm.

Remarks: X. florun is a rarely found species on
the Balkan Peninsula (Milankov et al., 1995) and the
record from Biogradsko jezero is the first for Montene-
gro (Vujic & Milankov, in press). It is very localised in
South Europe, distributect only in highly preserved
autochthonous habitats.

28. Xylota sylvarum (Linnaeus, 1758)

Range: Palacarctic; Europe: all regions; Balkan
Peninsula: all parts.

Records: RJZ\'rsie, 17. VII 1995. 1f.

Remarks: X. sylvarim prefers the habitats along
forests streams and mountainous rivers. It occurs on
many Balkan mountains to above 1500 m altitude.

29. Hylota xanthocnema (Collin, 1939)

Range: Europe; Europe: all regions (exciep‘f\‘é}g
treme north and south); Balkan Peninsula: Croatia,
Bosnia and Herzegovina, Montenegro, Serbia, Mace-
donia.

Records: Biogradsko jezero, 15. VII 1995. 1y
Razvrsje, 17. VII 1995, 3m 1f.

Remarks: The fourth species of the genus, mak-
ing the area exceptionally diversified. X, xanthocnema
prefers the high mountains in Central Burope and it is
very rare on the south of the continent. The species
occurs in the lorest habitats of beech and coniferous
woodlands.

CONCLUSIONS

Great diversity of the ingvestigated region’s
hoverfly
faunistically important species:

Hammerschmidtia ferruginea and Brachyopa
vitlata, both representatives of the genera never re-
corded in Montenegro before. the later being the first

record of the species in the F.R. of Yugoslavia;
‘ Eristalis rupium. Noascia obliqua, Sphegine
clavata, S. elegans, S. latifrons and S, verecunda are
the newly estublished species in the fauna of Montene-
ro;

tauna has been shown by the findings of

The forest arca around the Biogradsko jezero
lake is the only known habitat of Cheilosia melanura
rubra, C. orthotricha. Xylota coerudiventris and X,
Slorim in Montenegro;

Chrysogaster solstitalis, Chrysotoxiim fasciatum,
Dasysyrphus pynastri, Neoascia ainexaand Pipizzela
bispina were only collected in the woolands of the
National Park "Biogradska Gora" and on the mountain
Durmitor as far as the region of Montenegro is con-
cerned.

It was also shown that the region is rich in repre-
sentatives of diversified zoogeographic elements: from
endemic species and oromediterranean relicts to Al-

pine and Central European as well as Mediterranean
species.

The preliminary results reported here necessitate
further investigations of the fauna of the National Park
"Biogradska Gora" in attempt to preserve and protect
extreme diversity of the region’s ecosystems.
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REZIME

DIVERZITET OSOLIKIH MUVA (DIPTERA SYR-
PHIDAE) U NACIONALNOM PARKU "BIOGRADSKA
GORA" (CRNA GORA, JUGOSLAVIJA).

A. VUJIC, Vesna MILANKOV, Dragana RADOVIC i M.
TANURDZIC

Institut za biologiju, Prirodno-matematicki fakultet,
Trg Dositeja Obradovida 2, 21000 Novi Sad, Ju-
goslavija.

Preliminarna istraZivanja podrucja Nacionalnog
parka "Biogradska gora" su ukazala na izuzetnu
raznovrsnost faune osolikih muva koju najbolje ilus-
truju nalazi vista od posebnog faunisti¢kog znacaja:

viste Hammerschmidtia ferrugineai Brachyopa
vittata, pripadaju rodovima koji do sada nisu bili
poznati za Crnu Goru, a nalaz vrste Brachyopa vitiatca
sa Razvisja, je prvi za podrudje SR Jugoslavije;

vrste Eristalis rupium, Neoascia obliqua,
Sphegina clavata, S. elegaats, S. latifronsi S. verectnda
su prvi put registrovane za Crnu Goru;

Sumski ekosistemi oko Biogradskog jezera su
jedina do sada poznata stanidta vrsta Cheilosia
melanura rubra, C. orthotricha, Xylota coeruliventris
i X. florum u Crnoj Gort,

vrste Chrysogaster solstitialis, Chirysotoxiin fas-
ciatunt, Dasysyrpbus pynastri, Neoascia annexa i
Pipizzela bispina su u Crnoj Gori pored Nacionalnog
parka "Blogradska Gora" registrovane joS samo na
Durmitoru.

Na istrazivanom podrucju je utvrdeno prisustvo
izuzetno razlicitih zoogeografskih elemenata, od en-
dema i oromediteranskih relikata, alpskih i centralno-
evropskil taksona, do mediteranskih vrsta.

Dosadadnji rezultati ukazuju na potrebu dalieg
istraZzivanja faune sirfida Nacionalnog parka "Biograd-
ska gora" zbog izrazenog biodiverziteta, kao i na neo-
phodnost doslednog sprovodenja svihh mera zaStite
kako bi se taj izuzetan genofond ocuvao.

Received September, 1996.
Accepted October, 19906.
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ABSTRACY

five species of genus 4dplo-
cere Stephens, (syni: Anaitis Duponchel,
1829) on Serbian territory were given. A, plegiaia
L. was found in Pristina (Grmija, 700m), 4. effoi
mata Guenée was also found in PriStlna (Griija,
700wm). A praeformata Hitbner was found on
Sar-planina Mt., 4 simpliciata Treltschke was
found in the area of Deravica lakes (Proldetije

Data oo finding
1827

M) and 4. lythoxylata Hitbner was found on
féarmpkmim Mt (Piribeg). Allopatric relations be-
tween four species, caused by ecological differ-
entiation, weve established. Only two species
were sympatric and synchronic, Their reprodue-
tive Isolation was achieved by the differences in
anatomy of male genitalia.

Key words: Aplocera Stephens, 1827, Serbia
) | ;

INTRODUCTION

Ancimportant acdvance in intensing of elaboration
of our fauna was made by elaboration of fauna pro-
drome of Serthian's Lepidoplera (Zecevid, 1996). Nu-
merous scattered literature data were merged and {or
the first ime it became possible to give suplements (o
knowledge of Serbian’s Lepidoptera by revising exist-
ing incomplete collection. Also, the new directed field
exploring enabled supplementation ol existing list of
species.

Genus Aplocera Stephens, 1827 (syn.: Auailis
Duponchel, 1829) is presented with five species in
fauna ol Serbia. During our field exploring and by
tevising of existing material in the collection of Dr. P.
JalSic all five species of this genus were fortified. Here
are some data on their findings, but it is important to
tnention that we deal with the species which are rare
and hardly accessible,

MATERIALS AND METHODS

The investigations reported here have been con-
ducted from 1973, 10 1996, at three localitics: Sar-plan-
ina Mt (Brezovica, L.000m), Pristing (G rmija M.,

700m) and Prokletije Mt (Deravicko jezero, 2.300m).
The total number of collected specimens used for the
determination was 10, which have been deposited at
the collection of the Department of Biology in Pridtina
and in collection of Dr. . Jak&ic. The standard proce-
dures for determination and preparation of male geni-
talia vere employed. Distribution data were reported
according to catalogue (Zecevic, 1996) and other pub-
lished paper (Rebel und Zerny, 1931; Zivojinovic,
1950; Pinker, 1968 Zedevid i Radovanovid, 1974,
Zecevic, 1976 and Tomid et all., 1990).

RESULTS AND DISCUSSION

1. Aplocera plagiala Linneaus, 1758,

tirst data on lindings of this species for Serbia
(Hody, Prizren and Novo Selo) were given by Rebel
(1917). According to Zivojinovic (1950) this species
can be often found in the area of Majdanpek. Accord-
ing o Zecevic and Radovanovié (1974) it is also often
found in Timocka Krajina. We have found three speci-
mens of this species in Jaksic's collection, and all of
them were found in the area of Pristina, Grmija M.,
700m: one femele, 30. VII 1973. one male, 27. 1X 1973,
and one male 25. IX 1973. Species is spread in forest
community Quercetiin fernetto -— cerris scardictim
Krasnici, 1972. Food plants for caterpillars belong to
Hypericuim species. According o Pinker (1968) it is
often present in lower parts of Macedonia, and accord-
ing to Tomic et all. (1990) it is rare in lower zone of
Durmitor (Tara Canyon). This species {5 Euraziatic
element of fauna (Fig. 2:3 and 4).

L Aplocera efformata Guenée, 1857. (syn.: palli-
derict Stgr.)

Zecevic and Radovanovic (1974) found this spe-
cies in Timoc¢ka Krajina and it is considered to be the
only finding in Serbia. We have found it in the collec-
tion of Jaksic. Material aroused from surrounding of
Pristina, grmija Mt., 700m: one femele, 30. VIII 1973,
[ femele, 25. 111 1974, and 1 femele 6. V1 1976. Practi-
cally, this is the second finding of this species in Serbia.
The species live in community Quercetum fernetto —
cerris scardicum Krasnici, 1972, Food plant for this
caterpillar is Hypericttin perforatun:. According to
Pinker (1968) this species is present in higher localities



of Macedonia. The is Eastern-Mediterranenr
element of fauna,
Aplocera prac/ormala Hibner, (1826)
First data for this species [or Serbia were given by

species

Rebel (1917) for Pastrik and Zheb Mt Zedevid
(1976) have found this species in Stol MU near Zajedar,
We have 1'<>1md it in a collection of Jak&ic, Material

ATOUSE nom sar-planina Mt., Brezovica, 1.000m: 1 fe-
mele, 1 1974, and 1 nAla: 5 1974, (Fig. 1: 3 and
4). The spe(,‘icks lives in community ot FPagelun sul-
moniain oy, Food plants for this caterpillars belong
o Hypericum species. Pinker (1968) found this on
Macedonian side of ‘ézn'r»plfmim Mt and in many othei
mountain areas 1o Perister MU According Lo Tomid e
all. (19907 it is olien 10Lm(| in Durmitor Mt This is
Eurasiatic element of fauna,

Fig . Male genitalio of Aplocera simpliciate Tr., Prokletije
Mt Derovicka jezera, 2309 m, Prep. no. 2135: 1. valva, uncus
dﬂd tegumen, 2. aedeagus: Aplocera praeformala Hon., Sat-
planina Mt, Brezovicu, 1000m. Prep. no. 2139 : 3. valva,
uncus and tegumen. 4. aedeagus.
SL 1. Genitalije mu'}’t'l sa Aplocera simpliciata Tr., Prokletije,
Derovicka jezera, 2309 m. Prep. no. 2135: 1. valva, uncus i
tegunterl, 2. aedeagus; A/1/)/0@0/(//)/‘(’/0/'0/‘/1751[‘(;1%1)1) , Sar-plan-
ina, Brezovica, 1000m, Prep. no. 2139: 3. va, uncus i
tegumen, 4. aedeagus.

T

Fig, 2. Male genitalin of Aplocera (ythoxylata Hbi, Serr-plein-
ing Mt., Piribeg, 1900m, Prep. no. 101, valva, uncs daind
tegumen, 2. aodeagus: Aplocera plagiaia L., Pristina, Grmija
Mt., 700m, 14+ 3. valva, uncus and tegumen, 4.
;wdc.\ggm

51, 2. Genitalije imuziaka Aplocera htboxylate P, Sar-plan-
ina, P mbrw 190 Um Prep. no. 161, valva, uncus i regumen,
2. <«edmoua, Aplocera plagiate 1., Priftina, Grmija, 700m,
Prep. no. 14 ¢ 3, valva, uncus i tegumen, 4. acdeagus.

Prep.no.

4. Aplocera simpliciala Treitschke, (1835

a on findings this species in Serbia were
given by Buresch (1913). Also, according to Rebel
(1917) it can be found on Pasuik Mi., Koral M, Dolbri
Sol, Zlieh ML, Novo Selo i Novi Pazar (1Prilsof). During
the field (‘\”l()llu” which was organized by Section
for fauna (Department of Biology,

First da

Faculty of Selence,
Pristina), we have found this species on Prokletije Mt
in the area of {)e avica lakes, 2.309m: one male end
rvo femele, 2. VIIL 1996., RISU( Gordana leg (Fig. 1: 1
and 2). This species is present in higher mounmm’s
section in biome of Alpine and High Nordic rock-
grounds, pastures and snow patches inthe community
of Seslerio — Ostryetun Horval et Horvatic, 1950.
Caterpillar of this species also lives on Hypericuimn
species. Pinker (1968) found it on '

Sar-planina M,

Macedonian :
and on other high mounmim all the
ymic et all. (19907 it

cies has Mediterra-

way to Perister Mt “Lcozdmgt To
15 present on Durmitor Mt. The

nean-assiatic distribution.
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5. Aplocera [yihoxylala Hibner, (1799)
First {inding of this species are tecorded by Rebel
(1917 for Pastrik ML and 7iicl) Mt We have found this
species in the collection of Jaksi¢. Maierial originate
from g;’u‘~pl:unnzl Mt Piribeg, 1.900m: one male, 1. VIII
1979. (Fig. 2: 1 and 2). This is the third locality from
which the species is known in Serbia. The species lives
in community of Pinetient i HT., 1938, Caterpillars
live on Hypericitm perforaiim L. The species is not
found in Macedonia, butitis known from Durmitor M.
(Rebel und Zerny, 1931, Tomic et all,, 1990). The
species is Oro-mediterranean element of fauna.

CONCLUSSION

New faunistical data on five analyzed species of
Aplocera genus listed in this work. Allopatric relation
between four species is noticed, and it is refated with
theirs ecological adaptations. So, the A, plagiata 1.
species is present in the community of Quercetim
Jernetio — cerris scardiciim Krasnidi, 1972, in moun-
tin zone, than A. pracformata Hbn. is present in the
comnnily of Fagetiim submontanum Jov. prior to
mountain zooe, while A, /pihoxylata Hbn. species is
present in the community of Pinetin mugi HT in the
mountain zone, : wid A simpliciata Ty, is present in the
Sesferio — Ostrvetinn He et H, inthe high
Sympatrical relation exist only be-
L plagiata and A, offormata Guenée species
from Lll(‘ area of Grmija ML We belive that isolation
relation between these two species is realized on the

< ommumlv of
mountain zone,

ween

base of difference in anatomy of male genitalia (Fig.
and Fig. 2).
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REZIME

DOPRINOS POZNAVANJA RASPOSTRANJENJA
VRSTA RODA APLOCERA STEPHENS, 1827 U SRBIJI
(LEPIDOPTERA, GEOMETRIDAE)

Gordana RISTIC

Publilkkovanjem prodromusa faune Lepidoptera
Srhije (Zedevid, 1996) ostvaren je uvid u nivo
faunisticke istraZenosti ove grupe. Ujedno, stvorene su
pretpostavke da se obavi usmereno istrazivanje onih
grups koje su ostaie nepotpuno ili delimicno istraZene.
Familija- Geomelridae je jedna od tih grupa koja

zasluZuje vecu paZnju i taksonoma i faunista. Mi smo
vovome radu dali doprinos faunistickom i zoogeograt-
skom poznavanju pet vista roda Aplocera Stephens,
1827 (= Anailis Duponchel, 18297 sa podrucia Kosova
i Metohije.

Viste A, plagiata 1. i A. efformata Guenée su
nadlene u ckolini Pristine, Grmija, 700m i medusobno
su simpatricoe i sinhrone. Njihova reproduktivna
izolovanost je ostvarena krupnim razlikama u gradi
genitalnog aparata muzjaka, Viste A. pracformaia
tbn. je nadlena na Sar-planini, Brezovica, 1000m (s, 1:
112y zajednici Fegetum submontanum Jov. Vrsta A.
stmpliciata Tr. je nadena na Prokletijama u okolini
Derovickih jezera, na podrudju zajednice, Seslerio —
Ostryetin Horvat et Horvatic, 1950, Najzad, vrsta A,
Ivthoxylata Hbn. je nadena na Sar-planini, Piribeg,
1900m v zajednici Pinetuom mugi HT., 1938, Tako
izmediu ove tii viste postoji odnos alopatrije, uslovljen

njihovom ekoloskom adaptiranoicu. Ujedno, ove tri
viste su alopautijske i u odnosu na vrste A, plagiala L.
U A, efformala Guenée koje egzistiraju u zajednici
Quercetinm fernetio — ceris scardicum Krasniéi, 1972,

Received October, 1996,
Accepted November, 1996.
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Zbornik radova  FIZICKO-GEOGRAFSKI
PROCESI NA KOSOVU I METOHIJ — I, Nauc¢na
monografija., Univerzitet u Pristini, Prirodno-
matematicki lakultet, Odsek za geografiju, Godina I,
Broj 1: 1-134, Pridtina, 1990.

YU ISNN 0354 — 8597
UDK 911

Ovo je novopokrenuti casopis u sklopu projekia
"Fizicko-geografski procesi na Kosovu i Metohiji", [i-
nansiranog od strane Republi¢kog ministarstva za
nauku i tehnologiju Stbije. U prvej svesci su publik-
ovane dve kategorije radova: uz Precdgovor urednika
nalazi se jos devel radova vezanih za projektne teme,
drugu kategoriju ¢ini pet ostalih radova natavnika i
saradnika Odscka za geografiju. U ovim radovima su
tretirane fizicka geogralija, antropogeografija, ek-
onomska geografija, hidrobiologija i zagadlenje Zivotne
sredine. Radovi se najvedim delom odnose na Kosovo
i Metohiju, ali i na Crnu Goru, juZnu Srbiju i Svet, [z
iznetog prikaza sadrzajn ove sveske vidi se da je u
pitanju zbornik radova, a ne monogralija, jer ona po-
drazumeva ... "naucnu raspriavu koja se podrobno bavi
samo jednim predmetom neke nauvke" (Vujaklija,
1954).

U uvodnom radu pod naslovom "Fizicko-geo-
grafski procesi na Kosovu i Metohiji", ¢iji su autori
Ivanovic R. i Ilic R, date su glavne geografske crte
Kosova i Metohije. Autori su propustili da istaknu
podelu ove terilorije na regione (Kosovo, Gornja
Morava | lzmornik, novobrdska Kriva Reka, Cetiri Sar-
planinske Zupe, i dr) koje su ne samo geografske
celine ved i svojevrsna apija stpskog entiteta na ovim
prostorima.

Iza pomenutog uvodnog rada sledi osam radova
iz projektne teme. Medu tim radovima prva Cetiri su iz
domena fizicke geografije (hidrologija, klimatologija),
jedanje rad iz domena hidrobiologije a ui su iz domena
antropogeografije. Cetiri pomenuta rada iz domena
fizicke geogralije (hidrologija i kiimatologija) iznose
fundamentalne podatke od teoretskog i prakticnog
znacaja. Obzirom da je ovo prva godina rada na pro-
jektnof temi mozemo zakljuditi da je projekar dobro

koncipiran a rad na njernu osmisljen. Zainteresovani
struénjaci mogu ocekivati nove znadajne rezultate u
narednim sveskama ovoga ¢asopisa. Ovde smatramo
da se jo§ jednom mora preispitati naslov ¢asopisa, .
naslov projekta. Naime, posto je ¢asopis Stampan cirili-
com onda bi iz njegovog naziva trebalo izostaviti rec
"procesi" kao stranu, kao red koje nema u srpskom
jeziku (Recnik srpskohrvatskog knjizevnog jezika,
Matica Srpska, 1973). Umesto nje treba da stoji red
"promene”, jer ta re¢ ima znacenje: ... "menjanje brzine
i pravea kretanja, preobracanje u nesto novo, uzro¢no-
posledi¢na izmena .." (cit. po istom delu). Ako se,
dakle, radi o fizicko-geogratskim promenama oncda je
izvesno da preostala Cetiri rada (iz domena hidrobiolo-
gije  antropogeografije) sadrzajno ne odgovaraju pro-
jekinoj temi. Verujemo da su oni mogli biti svrstani u
drugu karegoriju radova — ostali radovi nastavnika i
saradnika Odseka za geograliju.

Iz druge grupe radova koji nisu strikino vezani za
projekat narocitu paznju priviadi rad pod naslovom
"Zemijine katastrofe, biblija i Nojin potop" autora P.
Radicevica. U podnaslovu ovoga rada je postavljeno
sudtinsko pitanje: Sta se stvarno desilo? Autor je razma-
trao pitanja prirodnil { izazvanih katastrofa kroz ljud-
sku istoriju a narocita paznja je posvecena potopu.
Medutim, izostala je originalna nauc¢na rasprava o po-
topu. Nije primenjena naucna metoda (u ovom slucaju
analiti¢ko-sinteticki metod, metod indukeije i pored
apagoskily dokaza). Izosralo je i utvrdivanje kauzalne
veze izmedu potopa kao posledica i odgovarajucih
geologkih okolnosti ("lavora® i tesnog kanala, kao u
analognom slucaju sa Karibima) kao uzroka. Cinjenica
da je Crno More do pre 9.000 godina bilo slatkovodno
i da mu je tada nivo podignut za 60 metara, kao i da se
selzmicki prolil stare obale lako identilikuje, ukazuje
da bi to moglo biti podrudje potopa. Odgovori na ova
vrlo interesantna pitanja, sa znacajnim reperkusijama
na ljudsku civilizaciju i Zivi svet Drevnog Mediterana,
su izostali. Zato ovaj rad ne moze bid klasifikovan kao
originalni naudcni rad. Ostajemo sa naclom da ¢e autor
nastaviti sa radom na ovoj izuzetno interesantnoj temi.

P. Jaksic
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ABASTRACT

Numerous s
aposematic species ¢
species of spide
mined in ‘ihe e
lationship has 3
cocvolutionary context.

1S
gi07

illustrated throngh the example of a reciprocal
ﬁp@ﬂﬁ"” between Scolia maculaio L., Vespa
crabyro L. and other species as a model, and on
> armb@z’ ivand, between various represeniatives
>rs and lnsects which manifest mimicry
e two models,

Key words: Coevolution, Aposemy, Mimicry.

INTRODUCTION

One of the results of the evolution has been
organism’s adaptibility to the conditions prevailing in
their surround, ie., which is useful

for the survival of the spec cing to Darw

any characteristic

- Accd

theory, the adaptability neither tif,:p s solely on the

organisms nor exclusively on the auwounchng” Ul it
has been built on thelr interaction. 1n the course of this
process, the na
portant part. Special adaptation enable related organ-
isms to live ' The
new combinations of genes are source of special ad-
aptations, while the general type of the body struciure
and physiological functions remain the same.

There are numerous forms of special adapiations
in insects. The adaptatjons most frequently observed

tural selection plays an extremely im

in different ecological conditiones,

are those in the body structure, by which the surround-
ing is imitated (rod-like forms, Orange Oakleal Butier
thies and others), ie.,
color of the surrounding,
coleration. Many insects fend off their en
means of poisonous glands or unpleasnr odor, e,
chemical agens. In hornets, wasps, bees, spiders, some
Coleoptera and others these mechanisms have been
exceptionally well developed. A great number of in-

camoutlage; or they attain the

that is proteciive or cryptic

emies by

sects of this group, beside presence of the poisonous
or malodorous glands, also possess conspicuously col-
ored body, thus indirectly emphasizing their charac-
teristics to their enemies and proteciing themselves
potential

predators is called a werning (aposematic) coloration.

This type of colorations which warns off

Finally, certain insects, which otherwise do not possess
special protective mechanisms, protect themselves by
way of attaining similarity in shape and color of body
and wings, with the wings which are aposematically
colored. This phenomenon has been referred to as
Mimicry (mimesis).

Two types of mimiciy in insects are well investi-
gated at the present. In some cases, a tasty species
masks ltself’ as a diststeful one, and it is B(neman
mimicry. The other case is when several distrasteful
species appear convergently, where each one of the
species aliain protection on the bases of its similarity
0 the other species. This type of mimicry has been
referred (o as Millerlan mimicry. Geographical factor,
that s, sympatry and the aposematic
species, as well as, mimicry manifesting species, ie.,
mimetic mimicry cannot be overfooked in the studies
of the cases of mimicry.
Flies (Syrpbideae) and some other insects have already
been investigated in the region of Yugoslavia
{Grozdanic, 1951, 1952; Glumac, 1962).

syrichrony of

A case of mimesis in Hover

MATERIAL AND METHODS

By conducting the field work, our team tried to
determine the existance of sympatry and synchrony of
the mimetic species toward aposematic ones. Scolia
maculata L. Vespa crabro L. are certainly domi-
narnt aposematic models in the Balkan region and
Yugoslavia within. Those two species are distributed
throughout the entire Balkans, thus enabling the whole
series of spider’s and insects’ species to develop and
manifest mimetic characteristics. By carrying on the
field work, our team has determined that the existance
of the sympatry and synchrony among aposematic and
mimetic species is always of the local characier,
whereas the mimetic species is the rare one. Beside
available literature on the subject, some new cases of
mimicry, particular for fauna of the Balkans has been
presented in this paper.

We would like to thank to Mr. Miroslav Vasic for
help with translation and correction to the English text.

and 1
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1992,

Stol, ¢

RESULTS

. The aposematic species
. Vespa crabro L. (Vespidae)

Near Nig, 200m, 1 male, 21. VI 1996; 3 male,
13. VIL 1996, and 1 femele, 21. IX 1996, Risti¢
Gordana leg.

2. Paravespula germanica Fbr. (Vespideic)

Near Nig, 200m, } male, 20. VII 1995, and
femele, 25. VI 1996., Ristic Gordana lco' Beo-
erad, Borda, 1000y, 1 male, 19. 1V ‘)“u anic
2 lew,; Sjenica, 1000, 1 femele, 200 TX ‘)f))
lolasinac M. leg.: Bor, Savada, 5()()1‘12‘ 1 mzllg
9. VI 19941, Jaksic P leg.

A, Scolia maculaa L. (Scoliidae)

Bor, Stol, 800m, | male, 22, VIIT 1996, jak
P. leg.; Pastrik, Mereja, 150 ()m 2 male, 2.0
1996., Jaksic . !eg,g.

4. Ichneumon suspeciosus (Ichneumonidae)
Ped, Rugovska klisura, 560m, 1 femele, 206, V1
1993, Juk3ic P leg.

5. Oplomerus spinipes (Eumenidae)

(‘;1']);\};1. 1100m, 1 male, 21 VII

l(‘g.

Prokletije,
[()9! Izl \wl( 7.

. The mimeltic species

Argiope bruennichii Scop. CAraneac)
s reported only
1803}

{rom

in Serbia the species w

the Podunavlje (Pancic, and from
Jagodina. Sabuc, Beograd
(Stojicevic, 1929). Also,

1934) refer for this species in the suroundiing

4110

Marinkovi¢ et all

of Beograd, We collect. A, Drivenmiichiion new
localityes:
arska klisura, Kosutovac, 500m, I male, 8. VIil

Jaksic P leg.;
and 3 femele, 13. VI 1995,
300m, ]

Rastavei, 200m, 4 male
I dUstic Boban leg., and Bor,
1996 ]

» Julior Mt

femele, 22 VI aksic P leg. Also,

feww -’apc*cimcn«; wyas collected on Adriatic coast, Budva,

S0m,

1

2.

. Phelophylus paralellus Harris (5)

IX 1992, Jaksid P. leg.

Sesia apiformis Clerck (Sesiiclee)
Stara planina Mt., Topli Do, 750m 1 femele, 10.
VI 1992, Jaksic . leg.

. Pennisetia tabaniformis Rott. (Sesiidac)
Pristina, Grmija Mt., 700m, 1 femele, 12, VI

1993, Jaksic V. leg.

Stratyomys chamaelon (Stratiomyiidac)
Decanska Bistrica, Koznjar, 1100m, 1 famele,
28. VI 1994, Jaksic P. leg.

. Asitus crabroniformis L. (Asilidace)

Bor, Stol M
Jaksic P. leg.

t., 800 m, 2 male, 22. VIII 199G.,

. Volucella zonaria Poda (Sy zpludae)

Prokletije, Grbaja, 1100m, 1 femele, 21, Vil

1994., Jaksic P. leg.
iphicde)
1 male, 29, VI

Prokletije, Volusnica, 1300m,

1994, Jaksic P. leg.

Each of single mimetic species have on's own

aposematic species as model:

the aposematic moclel the mimetic species

i cradro L Sesia apifornis Clercle

Asilus crabronifornis 1.

Argiope bruennichii Scop.

Paravespula gernuanica Fbr. Volucelle zonaria Poda

Phelophyllus paralellns arris

Seolin maculat L. Stratiomys chameoloon

Gplomerus spinipes

Perniseiic bt jornis Rot.

DESC

Two groups of adaptaiion could be riy differ-

entiated in butterflies inhabiring central Balkans. One

roup of adaptation consists of protective or cryptic
loration, when butierflies atain the color of
surroundings. The species Nympbalis polvehloros 1.
and [nachis jo L. (fam.

diapause or winter hibernation

o3
t&)
¢ the

“’Il!/;/?/l/’(://(’ POSSCHS sUmMmer

1which are carried on in
the hollows of the trees and the like, so thatwith (‘olox'
and th
with tl
and Anthocharis cardamines L. (1

e patterns of their wings folded perfectly blenc

e surroundings. Butterfly species Pleris /7(//)1 1

Pieridaey pas

with the surrounding
ard 1¢

css wing pattern b

Blades and bush

5, thus becoming h

S0 ot when motioniess,

As uz yossed to this passive protection, there is

also, an act
Moths from 1} > family of Saftwrniic

by me: e coloration.

Ve one 115 of :zc?;!pt

feveand Sphingidae

the first group of these species which could
. as well cater
spots

comprize
be u)und
pilars Deilephila elpenorl.

:

n the Balleans and Yugostav
D POSBES Lng,:c eye-like

in the frontal part of their bodies When threatened tey

stand erect assuming attacking position which scares

off bird which mistakes it fora s

Similar examples could be Ll,n given for oiher
species ol the carerpilars from this family. Pelzer (1992)
assumes that even in caterpilar species of Hyloicus
pinasivi L. (tam. Sphingidae), this
could be observed, though in rudimentary state.
ht‘ large-

cat
wype ol mimesis
The
eye imitation can be,
ol Smerinthis
lerit L., fndia
all from the

same mechanism of

ixo found on the « the moths
ocellatus L. (fam. S[),’wnglc/mm Aglls
pavornia L., Satvrnia pyri (1. und 8.,
Saturniidoe family.
The cases of spiders, flies and moths which imi-

rain ] e the
second tvpe of active |
coloration
search. An adaptive col
attained by coevolutionary relationship between fore-
mentioned groups of insects toward the given apose-
madel of Hymenoptera. The mechanism for

ngs of

tate ce

sults of our re-

'mu has in this case, |

the e

=
S

as exempl

matic
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aquiring mimesis has been based on an expression of
the aposematic vellow color on the dorsal side of the
chest and abdomen. The chitin’s yellow color, prob-
ably, comes from the xanthepterin which the larval
stage clerives, passively, [rom !u(m

CONCILUSIONS

P presents the new cases of aposematic
coloration of some insccts’ species of Yugoslavia and
mimetic species of spider and insects. Those are the
new cases ol mimicry for this geographic region.
Aposematic model is always of a numerous
population and italways outnumbers the mimetic spe-
cies. The mimetic species that have been det(:,unm(d
by our team, is so scarce that there must, apparently,
be a resistance of the environment and depressive
actions of some other ecological factors.
‘matic pattern and mimetic model, in bio-
aspect are always sympairic and syn-
chronic. Tt that the aposematic
species are with consider 11)1\' wider area as compared
to the mimetic species which are abways the local ones.
Mimetic modelwhicly imitates a given aposematic spe-
its habitus, distances isell from its

The paper

Apose
geographical

is worth stressing

cies, always, by
closest relatives,
A similarity Detween a pattern and a model is
always and only external and a superficial one. The

essential morphological and anatomical elemernts indi-

wonomical relation between them exists.

in clearsings Sesiae crabroniformis Le-

ite that no t
For example,

win, the wings are glassy as wre the wings of the
aposematic Vespa crabroll., butithas been attained by
the reduction ol the wing scales, which could, siill, be

observed under a microscone,

As an apparent
tationship, the clied cases of mimicry can be defined
as Millerian mimicry.

axample of 1 coevolutionary re-
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REZIME

KOEVOLUCIJA NEKIH APOSEMICKIH 1
MIMETICKIH VRSTA PAUKOVA [ INSEKATA NA
PROSTORU JUGOSLAVIJE
Gojko SAVIC, Gordana RISTIC i Predrag JAKSIC

Razmatrali smo adaptivnost organizama kao
jedan od rezultata evolucije na primeru paukova i
insckata. Ta adaptivoost se izrazava u formi kamuflaZe,
keipii¢ne obojenosti, preko produkcije hemijskih
agenasa, i preko opominjujuce (aposemicke) obo-
jenosti. Najzad, pojedini insekti koji inade nemaju
posebne zadtitne mehanizme Stite se tako §to popri-
maju slicnost u obliku i boji tela i krila sa insektima koji
suaposemicki obojeni. Ovakva pojava je oznadena
kao mimikrija (mimetizam).

Kroz terenski rad smo nastojali da utvidimo pos-
fojanje simpatiije i sinhronije aposemickilh vrsta sa
mimetickim vrstama. Kao dominantne aposemicke
modele prosiora Balkana, pa i Jugoslavije, moZemo
lako definisati viste Scolia maculaia L. i Vespa crabro
L. ali tvrste Pavavespula germardica For., Ichneimon
suspeciosusi Oplomerus spinipes. Ove smo vrste nalaz-
it na raznim lokalitetima u Jugoslaviji. U odnosu na
ove aposemicke modele ¢itav niz vesta paukova i in-
sekata ispoljava mimetizam. M{ smo na prostoru Ju-
goslavije kao mimeticke utvrdili sledede vrste: Argiope
bruennichii Scop., Sesia apiformis Clerck, Pennisetia
fabaniformis Rot., Stratiomys chamaelon, Asilus
crabroniformis L., Volucella zonaria Poda i Phelophy-
lus paralellus Harris. Ovde je adaptivna obojenost
dostignuta koevolutivnim odnosom mimeticke prema
aposemickoj vrsti. Mehanizam postizanja mimetizma
je baziran na ekspresiji aposemickog Zutog kolorita na
dorzalnoj strani grudi i abdomena.

Slicnost izmedu obrasca | modela uvels je samo
spoljna. Bitni elementi morfologiie ¢ anatomije uvek
ulazuju da srodstvo izmedu aposemicke i mimeticke
viste ne postoji. Na pr. kod leptira-staklokrilca S.
crabroniformis Lewin krila su staklasta poput
aposeinicke vrste V. crabro L., ali je to postignuto
redukcijorm arilnih fjuski, koje se pojedinacno jo§ uvek
uocavaju pod bmolmlaxom.

Kao ocigledan primer koevolutivnih odnosa
navedeni primeri mimikiije se mogu definisati kao
slucaj Milerove mimikrije

Received October, 1996.
Accepted November, 1996,
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i genesis
ias csii' catiocn

The {gufsa'{mu
discussed. Preseni ¢
primary sense celis,
ondary sense cells
was Criﬁcaﬂ‘v at

CIse o

aﬂ}x%@uwéj ”Ty
mﬁa-ud Sense éf’uis are @‘maiiés

turbellarian th@@sy éjﬁiﬁgf
ts part which

psa

neurosensory system. Represenied statements
supported by sclentific evidences in the do-
main of cywlogy, embriclogy, comparative anai-
oy and evolution. Explanation for the mistake
treating photoreceptors as neunvo cells was

aie

in
given on example of photoreceptors as epithelial
cells. The new, original classification of recep-

tors was represented.

Key words: Sense cell

TRODIL!

Hy TION

sensory receptors are special type of epithelial
cells.

receive stimuldi, bur such a char

Each cell's cytoplasm possesses has the ability 1o
icteristic has been pro-
foundly expressed within the group called receptor
cell s of speciali-
zation towards receiving specific kind of stimuli took
plac. According to the nature of stimuli, as well as to
the part of the body and wype of the stimuli genesis,
sensory cells can be divided into ditferent groups.

his p tpc
cells genesis. Current

s. Among this type of cells the proces

addressed the question of
L biclogic biomedical li
r. 1t is generally

arise in different ways:

i and
ture gives us \h sight into this matie
belived that sensory (cJIs
1. By the differendation of the cctodermal (and
endodermal) epithelium, during the process the distal
part of these cells carries out the sensitive process,
while the proximal one is prolonged into the part of
the cell which leads to the neuron. This kind of CGI‘
receives a stimulus and transclucts it towards the prox
mal end. This type has been termed primary sense ccll.
They can be found as parts of all invertebrate senses
and parts of vertebrate oltictory and p shotoreceptors,
sense cells of ependymal layer and infuadibular organ
belong to this type of cells as well.

2. special type of sense cell, when the body of

the primary sense cell with its nucleus lowers berneath
the body surface with the belonging elongated part:
remaining supetdicial, is called neurosensory cell. Du:

ing the phylogenetic development these cells gave rise
to neurons. They can be found as parts of pain, pres-
Stors, or as free
neural endings or parts of the tactile buds (Krause's
end-bulbs, Vater's ete.).

3. Some of the sense cells jose their appendages

sure, temperature, hunger or thirse recey
s corpuscle,
and transmit the

signal 1o free neural endings of the

neurons with which they are connected. This sort of
sensory cells can be found within the vertebrate sen-
organs (senses ol taste and hearing as well as
tactile sense, e.g. Merkel's corpuscle) and have been
d bt(OIlddly sense cells.

4. Some authors mention a specific type of recep-
tors Cneuroepithelial cells), termed as tertiary, where
epithelial cells differentiate as the receptor part of a
sense organ and are connected 1o sensory neuron’s
2s. These Merkel's
Herbst's and Meissner’s corpuscles.

The concept given above have been represented
in the biological literature by Stankovié (1950), Pagié
(1987), Davidovic (1988), Kalezic (1991) and Petrovid
and Radojicié (1995). From the biomedicine view-
poiat, Kosti¢ (l‘)6b) is also in favor of this concept,
while Guyton 7" , 1980) is of the opinion that
receptor cells are actu aM'y modified epithelial cells,
with the exception of olfactory receptors, which he
considers to be bipolar neurons, originated from the
CNS itself. The same author gives no explanation on
the origin of photoreceptors, while Zecevid (1990)
considers them as neurons,

501y

terime

endings can be found in Grandry's,

4 like 1o state here that the ideas about
the origin of d ferent types of sense cells given here
are not generally accepted ones, and that there is
considerable amount of disagreement between
authors. Petrovi¢ and Radoj¢ic (1993), for example,
consider primary sensory cells as neurons, and the
secondary ones as modified epithelial cells. This idea
is, therefore, contrary to the one of Stankovié (1950).
The other example of opposed standing points is the
view on olfactory sense’s receptors: Stankovic (1950)
considers them to be epithelial, while Guyton (1986)
is of the opinion that they are bipolar neurons.

We woul
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All the view points given here have their founda-
tions in the Wolf’s (1903) idea that sensory cells have
first originated in the skin, and then the part of these
cells have been transferred into the deeper parts of the
skin and gave rise to the neurons, which have then
been organized into the nervous system, the diffuse
one at first, and hcn the more complicated ones.
According to Woll (1903) primary sensory cells of
vertebrates, which are of greatest importance here,
have been completely separated from the body surface
and transformed themselves into the sensory neurons
of the spinal ganglia. Leaving beside the contradictory
statements of these (n\(lmplc:; there are more impor-

tant reasons why we are opposed to the given classifi-

cation and the idea underlying the understanding of

primary and secondary sensory cells. We would like to
emphasize the fact that Hadzi’s wurbellarian theory
(1944, 1970) gives us solid foundations for under-
standing the development of nervous and sensory
systems, This is why we have taken this theory as a key
stone for further discussion.

METHODS

As a review article this is the article which deals
with different ideas and standind points. This is why it
was necessary (o apply analyrical methods that would
allow us to dissect a complex entirety of questions (o
determine its specilic elements, The method of synthe-
sis also was applied in order to reconstruct analyzed

phenomena. We have also applied the method of

induction to incorporate previously general and spe-
cific ideas. The refute of thesis by proving the antithesis
correct has been applied as well. We would like to
thank to Miss Nikoleta Basi¢ and Mr. Milod TanurdZic
for help with translation and correction to the English
text.

RESULTS
Cytological characteristics of epithelial and nerve cells

One of the main causes of the existing confusion
lies in the fact that anatomists and physiologists have
drawn their conclusions without taking into the con-
sideration the cytological chiaracteristics of the receptor
cells, which is the key to the solution. The process of
their genesis have not also been take into the consid-
eration. Other causes of the existing confusion will be
discussed later. We must, therefore point out to the
basic cytological characteristics and the
genesis of the cells included in the process of receiving
and ransmitting stimuli.

a) Cytological characteristics of epithelial cells

Epithelial cells are polarized: towards the outer
side of the body they turn their distal part, and on basal
membrane lies the proximal part. The lateral surface
communicates with the surrounding cells. The distal

process of

surface makes numerous protuberances; receptor cells
are characterized by typical stereocilia, kinocilia, pro-
toplasmic filaments and photoreceptor discs. They
consist of the inner skeleton’s components, and are
penetrated by the microtubules with the basal body
and the pair of centrioles. This distal surface is exposed
to the outer environment and therefore constantly
wearing out, but the core of the cell makes it possible
for these cells to renew themselves. The lateral sides
of the epithelial cells communicate with the surround-
ing cells by the means of maculae adherens and the
gap junction, Epithelium is not ch 211‘21(‘l€l‘i76(1 by the
presence of blood and lymply vessels;
rather based on diffusion through basal membmne

b) Cytological characieristics of the nerve cells

The typical neuron consist of the cell body, com-
prising the nucleus, numerous shorter appendages
called dendrites and a longer one at the other side of
the cell, called axon. The cell body has a complex
system of membranes covered with ribosomes, sur-
rounding the nucleus. This complex structure is called
Nissl's bodies. This is the place where the process of
protein synthesis takes place. From that point proteins

(s nutrition is

are transported by the axon transport towards the axon
and the synaptic space. The cell body and especially
the dendrites are rich in microtubules
protein called wbulin) which provide the develop-

{(made from the

ment of the cytoskeleton and the wansport of the cell
products. Axons comprises of neurofilament (spiral
proteins) in addition to microfilaments.

<) Embryogenesis of the nerve cells and the cells
of the sensory epithelium

In invertebrates (Insecta) the skin, nervous sys-
tem and the sensory organs all originate from the
ectoderm. At the level of the germ discs a clear distine-
tion between the parts Lh(\t would give rise to the skin
and the sensory organs and the part giving rise to the
nervous system (neuroblast) is readily visible (Ingham,

1988). Neuroblast, on the other hand, by unequal
cleavage gives rise to numerous ganglious cells that
would, after segmentation of the germ discs, unite into
pairs. The brain develops from the first three ganglia.
By the thickening of the hypoderma of the eye field
and by the muliiplication of the one-layer epithelium
starts the development of the eye, i.e. the photorecep-
tors. Cornea cells, the crystal cone and pigment cells
develop outwards, while retina and basal cells develop
inward.

In vertebrates the skin, nervous system and the
sensory organs originate from the ectoderm as well, At
the moment of fertilization, parts giving rise to the
ectoblast (i.e. the skin} and tose giving rise 10 ihe
neuroblast (i.e. nervous system) are
guished. Formation of the neural ectoderm is influ-
enced by the notochord and the surrounding
mesoderm, which makes this process a nice example
of the primary neural induction. This discovery has
been made possible by the famous Speman’s experi-

clearly distin-
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ment (Spemann and Mangold, 1924) during which a
part of the salamander’s gastrula’s upper part of the
blastoporus has been transplanted into a gastrula of
another animal. Saxen (1980) supposed that the part
of the mesoderm which lies within the dorsal part of
the embryo, underneath the ectoderm, induces the
development of the ectoderm into the neural plate, by
a diffusibie substance. Proliferation and migration of
the neuroblast’s cells will make the neural plate on the
dorsal side of the embryo. Afterwards, the plate re-
cesses in the middle giving rise to the neural furrow,
with its borders called neural folds. The neural furrow,
then, during the process of tubulation, closes itself into
a neural tubes. The tube is open in the tront at the
beginning (neuroporus anterior), as well as at the back
(neuroporus posterior). Neural fold’s cells will give rise
to ganglious cells of the spinal ganglia, sympatic gan-
glia, pigment cells, diffuse endocrine cells, odon-
toblasts and meninges.

The cells of the neural tube then undergo a com-
plex process of differentiation. Undifferentiated cells
are called primordial cells. They are settled in the
veatricular zone of the neural tube, that is why they are
also called ventricular cells. Sauer (1935) has termed
the cells of the neural wibe as neuroepithelial cells,
which makes the corresponding epithelium pseudos-
tratified, the fact being proven by Sauer and Walker
(1959). Primordial cells further diverge into two differ-
ent groups of cells: nerve and glia cells, or neuroblasts
and glioblasts. These cells cannot be easily distin-
guished at the beginning, according to their superficial
characteristics. Using the antibodies raised against the
glial acidis protein and the method of retroviruses
labeling showed that among the primordial cells from
the vetricular zone one of the cells can give rise to
several types of neurons, while specific cell clones
have the possibility of giving rise the glia cells as well
as neurons. According to Levitt et al. (1981) and Sanes
(1989) separation between these two cell lines takes
place early in the development. Creation of a neuron
goes through several phases. First, the proliferation
through mitosis of the primordial cells takes place,
which leads to the formation of neuroblasts.
Neuroblasts, then, mature and grow their dendrites
and axons. Finally, they migrate from the neural tube
towards the surface and their final position, using glia
cells as guidelines. The role of glia cells as guides
during the process of neuron’s transposition is due to
the specific structure of the axon’s membrane, which
has specific antigens, enzymes (proteases), glycopro-
teines (laminin, integrin, etc.) and receptors, which
allow chemotropism to take place (Dodd and Jessell,
1988). During maturation and migration axon is being
sutrrounded by the myelin sheet. This process is quite
unequal in main. In the statoacoustic apparatus of man
this process is over within the ninth month of intrau-
terine life, in optical nerves last for as long as five
months after birth and in acoustics nerves up to three

years after birth (Yakovleva and Lecours, 1967). Most
of the primate neurons are formed during embryonic
development, whilst only small number of cerebel-
fum’s, hypocampus’s and olfactory neurons are
formed postnatal.

Besides neurobiasts, primordial cells differentiate
into glioblasts as well. This process is also influenced
by specific inductors. Glioblasts genesis runs parallel
to neuroblasts genesis into several different directions.
They also migrate outwards the neural tube, During
this process they differentiate into oligodendrocytes
and astrocytes. Oligodendrocytes take partin the proc-
ess of myelinization, while the astrocytes are engaged
in the process of development of the brain’s outer
sheet. When the primordial cells run out of their pro-
liferative capabilities they transform themselves into
ependymal cells which slander brain ventricles. These
cells are typical epithelial cells with cilia and microvilli
at the apical surface and maculae adherens and com-
municans type of junction at the lateral surfaces. Within
the group of lower vertebrates the ependymal cells are
connected by gap and tight junctions. In the brain
ventricular system of mammals there are no tight junc-
tion, instead there are an intramembranous orthogonal
channel for the exchange of particles. Exclusively, the
ependym ol the chorioid plexus has the tight junction
type of intercellular connection, with no orthogonal
channel noticed (Hzisti¢ et al., 1992). The nucleus of
the ependym cell is large, euchromatic, with the nu-
cleolus. Cytoplasm of these cells is with seared and
small endoplasmatic reticulum and all of the other
cellular organelles. Besides the typical ependymal
cells, this layer consists of secretory cells, tanycytes,
bipolar neurons and, on the other side, at the apical
surface, it consist of multipolar, supraependymal neu-
rons. Studying tanycytes of the fish Mystus grelio (Ham-
ilton) in its third brain ventricle, Rath and Thomas
(1991) have shown that these cells appear in several
different shapes. They can be branched, smooth,
rough or with appendages. The ends of these cells
make connections with blood vessels or neurons, in
different directions. The apical part of the tanycyte is
also different, it is either with cillia or it can be flattened
due to the secretion. The same authors have found
spider cells in the brain of the same fish.

d) The course of the development of the mam-
malian eye

At the time when the neural tube is not com-
pletely closed, optical vesicles can be seen at the rostral
end. The ectoderm above these vesicles starts to thick-
ens, which will eventually lead to the formation of the
lenses. The part of the vesicle across the lens also
thickens and leads to the formation of retina and one-
layer pigmented epithelium. The front end of the tube
then curves making place for the lens plat. Now, the
walls of this formation are separated by the ventricular
cavity connected to the third venuricle of the di-
encephalon. After the division of the cells from this
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area they migrate towards the cavity of the eye cup,
giving axon forwarded to the corpus vireum. The
walls of the cup then unite terminating the existence
of the ventricular cavity. At the last stages, ciliary proc-
esses are developed from the neural epithelium, to-
gether with the iris and the muscles ol the puppila
(Mann, 1964). In the retina itself, nerve cells differen-
tiate into ganglion cell fayer, amacrine cells, horizontal
cells, bipolar cells and [inally into photoreceptory cells:
cones and rods.

DISCUSSION AND CONCLUSION

By comparing the characteristics of sense cells
with the stated characteristics of epithelial and nerve
cells, it is possible to come up with the conclusion on
their classification. Photoreceptors (cones and rods)
seems to be the most suitable for such comparison,
which may serve as the evidence that photoreceptor
cells are epithelial, not neural cells. Distal segment of
photoreceptor cells (Fig. H, 1) contain photoreceptor’s
discs which develop through invagination of lateral
sphere of cell's apical pole, which means that they are
the products of apical sphere. Thig reparation process
of apical sphere is typical for epithelia. Photoreceptor’s
conjugated discs proteins thodopsin and ivdopsin are
transmembran repairing proteins, while the stimulat-
ing imediators in neuron cannot be repaired. Internal
segment of photoreceptor’s cells (Fig. H, 3) contains
plain cytoplasm with plain cytoplasmatic organeles,
which means that Nissl's substances, characteristic for
neurons, is not present. Photoreceptor cells communi-
cate with adjacent Muller’s cells through adhesive in-
traceliular junctures, which is the feature ol epithelia.
In the base of upper segment with discs, rudimental
cilia (Fig. H, 5) with centrioles in its basis is present,
and that, too, is the feature of epithelia. Synaptic pole
(basal sphere) of photoreceptor cells has either the
shape of spherula (in rods) or the shape of enervated
(brancliy) stalk (in cones) with synaptic process and
vesicula which differ from classic neuron synapses.
Feeding the external layer of retina, including external
segments of cones and rods, mostly depend on diftu-
sion in blood vessels of choroid, and once again it is
typical for epithelia because capillary branches do not
penetrate them. Stated evidences, in a certain way,
ambiguously impose the conclusion that photorecep-
tor cells belong o the epithelia cella, not to the nerve
cells. According to the stated classification of receptors,
explained in the introduction, based on Wolt’s concep-
tion, photoreceptors would be primary sense cells by
origin of epithelium. On the other side we have a
statement from Petrovic¢ and Radojicic (1995) that pri-
mary sense cells are nerve cells. Both positions are
contradictory, but based on a represented evidences
we come to a conclusion that photoreceptor cells are
epithelia cells, not netve cells.

But this statement does not clear the confusion.
The second part of definition of sense cells, also ex-
plained in the introduction, says that primary sense
cells at its proximal end have a sort of process which
leads to the nerve cell, while secondary sense cells do
not have that process, but the free neural endings are
stretching out up to the cells to receive the impulse.
Phiotoreceptors do not posses such process and neural
branches are reaching them, so, according o it, they
would be the secondary sense cells. The creators of tiis
classification include photoreceptors, however, into
the primary cells ...

In order o clear up this confusion, we have come
to a conclusion that the two groups are actually respon-
sible for this errors: functioning and genesis of photo-
receplors. Depolarization of plasmatic membrane and
forming of receptor’s potential are the reactions of all
photoreceptors on exterior stimulus. This potential
induces the impulse in neural fibers which is in con-
nection with receptor. Through desintegration of rho-
dopsin from photoreceptor’s discs permeability for
Na© of external segment membrane is induced. This
process cauvse hiperpolarization which means the
forming of receptos’s potential. The internal segment
in receptor’s potential ol photoreceptors, is pumping
Na' toward outside causing the negative charge in the
cell. Through ionophors, which are permeable for Na®
in the dark, Na™ is able to penetrate inside continuously
and regulate electronegativity. But in the light iono-
phores of photoreceptors are closing which induces
the penetration of Na" inside but the pumping of Na®
towards outside is lasting, and that is forming alreacy
mentioned hiperpolarization. Depolarization of mem-
brane is caused by enuance of Na® because of high
concetration outside and this represent the active po-
tential of neuron. Through this process interior elec-
tronegativity changes into electropozitivity. So, during
the stimulation of photoreceptors and neurons, in both
cases the depolarization of membrane will occur, but
the nature of these processes is different.

Interpretation of photoreceptor’s genesis is the
second reason for confusion in clasification of sense
cells. In contemporary literature it is stated that external
layer of double layered goblet (optical cone) forms the
pigment epithelia, and the inner layer differentiate
pohotoreceptor’s cells of retina. This type of genesis
lead 1o a conclusion that the eye (except the optical
lense) is a part of the brain. This may lead o another
conclusion that photoreceptor cells are highly differ-
entiated nerve cells, but we have seen that it cannot be
related to the truth. Four types of tissue participate in
histological differentiation of the eye, nerve tissue with
its neuroblasts form retina giving afferent component,
as mentioned in section d) of a previous chapter. It is
possible that a certain group of glioblasts forms recep-
tor components — cones and rods. We have to men-
tion that the induction of glioblasts is independent and
specific comparing to induction ol neuroblasts. Oli-
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godendrocytes, as a part of glia, create myelin sheath
and they are not the source of photoreceptors. On the
other side, astrocyte, as a second component of glia,
could be a source of photoreceptor’s cells. Astrocyte
takes part in creating exterior brain layer, more exactly
the part whicly differentiate embryo of the eye. Astro-
cyte also have contact with corpuscles of nerve cells,
and that (oo is characteristic for receptors. For that
reason we can assume with a high degree of reliability
that one category of these cells is involved in forming
photoreceptor’s cells. Unfortunately, the studies on
optical region astrocyte are still at the beginning.
Hughes et al. (1988) report that optical nerve region
have at least two types of astrocyte: type-1 astrocyte
and type-2 astrocyte.

The root of this confusion is in identifying ecto-
dermwith neuroblast. The terms like "neural plate" and
"neural tube" are inadequately chosen because they
suggest that neuron forn this structure, As we alreadly
know, neural tube is formed by primordial cells (main
cells) but only the few od them will create neurons
through neuroblasts. Experiment with analysis of neu-
rulation proved that ectoderm is not the source mass
for netve system. [f certain parts of ectoderm in gastru-
lar level are cultivated in vitro than the atypical ecto-
derm will be formed. But if we cultivate the certain part
of ectoderm with hordomesoderm than this cultivated
ectoderm will give nerve system. This means that
mesoderm induce the development of nerve system in
gastrular ectoderm. Itis possible that induction is done
under the influence of protein synthesized in hordo-
mesoderm (Brachet, 1973).

The delinition of sense-nerve cells which says
that it ones specialized sense cell undergo a new
specialization will give nerve cell, would be in oppo-
sition with theoretical supposition of evolution. Ac-
cording to the evolutive lasy of unspecialization only
non-specialized organic types are capable for the evo-
lution(Depere, 1922). 1tis very impottant to emphasize
that the specialization is not related to whole organism,
but only to its organic systems, organs, tissue or cells
— sense cells in this case. In the same context beside
evolution, also the embriology offers the evidence that
bypothesis on the origin of primary sense cells cannot
be adopted: potential characteristics of determined cell
influence its differentiation. Supplemental dediferen-
tation is possible (in experimental conditions of tissue
culture) but reditferentiation of dedifferentiated cell in
third form is slightly possible. From physiological as-
pect, the fact that one type of function (receiving
stimulus) is performed by two types of cells (epithelia
and nerve) does not leave the spuce [or a suspicion
because it is always in the matter of demonstrating the
irritable features of cytoplasm of living cell. In the case
of sense, nerve and muscle cells this feature is highly
expressive and this three types of cells are reacting on
stimulus through various organelles and in the various
manners.

Homology (morphological similarity) of recep-
tor’s cells of different senses in insects with the typical
nerve cell is one of the causes for presented confusion
about primary and secondary sense cells. That mor-
phological similarity is only external, superficial and
does not exists at all on the level of cytostructure which
canbe proved with detailed analysis of organellae. The
analogy (similarity in function) between receptor cells
of sense of sight, hearing, teste and sense of balance
on one side and bipolar neuron ependymal epithel as
well as bipolar neuron of sense of smell in vertebrate
on the other side has to be confined. And, at the end,
there is one more insufficiently checked and accepted
opinion. Many authors are reporting on the hydra’s
primary sense cells. According to their interpretation it
is a differentiated sense cell located in ectoderm with
extension which leads to the effector (muscles) in
mesogloea. Such cell is designatec] as sense-nerve cell.
Hadzi (1970) ephasized that hydra is a product of
regressive evolution, originated by simplifying the
middle layer (mesogloea). It contains highly differen-
tiated nerve cells in mesogloea, connected into the
netlike nerve system. Mistake about extension of
sense-nerve cells results from the fact that ectodermal
and endodermal cells of hydra are mutually connected
through cytoplasmatics extensions.

According to the fact stated above, we can accept
Hadzi's turbellarion theory (1944, 1970), actually the
part which is saying about development of nerve and
sense system. Contrary of Wolf's understanding the
development of nerve system according to Hadzi's
theory run parallel to development of receptor’s ele-
ments. Neurons are formed on the account of fibers in
cytoplasm with increased sensitivity and capability for
conducting the stimulus. They are not formed on the
account of receptor's epithel which "sank" beneath the
surface. In his theory Hadzi has pointed out on region-
alization of ciliated protoplasm and that fact has to be
starting point for examining the genesis of this two
systems. Enclosed illustrations (Fig, 1) present the de-
velopment of pliotoreceptors out of epithelia cell,

We can finally present a proposition about leav-
ing behind the theory of primary and seconclary sense
cells based on Woll's understanding of origin of nerv-
ous system (which Is presented in the introduction).
We are also representing the proposition about new
understanding of primary and secondary sense cells
based on Hadzi's turbellarian theory. According to this
understanding the reception can be done by:

1. Morphologically and functionally specialized
cells of epithelial origin —epithelial veceptore cells,
which are:

sense of taste of invertebrates,

sense of taste of vertebrates,

a statocyte or geoperceptive cells of sense of
equilibrium (ballance),

phonoreceptive cells of sense of heating,

electromagnetic receptors (photoreceptory cells
of sense of seeing).
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2. Morphologically and functionally specialized
epithelial cells in cooperation with sensitive endings of
neurons — epithelial-nervous recepiory cells,
which are:

capsuled endings ol nerves (Pacinian corpuscle,
Krause’s end-bulbas, Meissner’s corpuscle, Grandry's
corpuscle ete.). Epithelial perceptive cell forms here a
capsule in which the sensitive endings of neurons are
penetrating. To the same type but morphologically a
little different structure there also belong:

structures about the root of the hair (tactyle hair
or sensyles of Arthropoda), Ajmer’s corpuscle in mole,
the nerve circles in the pig’s nose etc.,

the endings with widened top (Igg's corpuscle
with Merkel's corpuscle),

the endings in branches (Ruffini’s organs of mam-
mals).

3. Morphologically and [unctionally specialized
cells are nerves recepior cells, 1o which belong:

free uncapsulled endings ol nerves,

endings in muscles and joints,

neurons for osmatic reception in supraoptical
centres of mammals (a sense of smell),

baroreceptors of glosopharynx (Hering's nerves)
in the arteries,

hemoreceptors (oxigen, CO2, glucosis ctc. in the
blood),

stiboreceptive cells of the sense of smell,

bipollar neurons from ependymal epithel (in-
fundibular organ of Amphioxus and fish — 7).

Fig. 1. Evolutive development of photoreceptive cell
(schemes).

A — B. Longitudinal cut (A) and transversal cut
(B) of Euglena "pharynx" with reservoir.
1. paraphlagelar body (photoreceprtor)
2. stigma
3. reservoir
4. centriole in the basis of flagellum
5. mitochondria
(according to Leedal from Robards)
C, D, E. Three diferent types of ocelliin Turbelaria
C. Simple optical macula
1. light sensitive microvillus
2. granular pigment cup
3. nucleus
D. Optical macula with differentiated pigment
cell
. unicellular pigment cup
- light sensitive microvillus
. nucleus
. basal process of receptor cell
. Compound optical macuia with pigment
goblet
1. multicellular pigment cup other mark like
in fig. D
(according to Poljanskij, 1987)
F. Photoreceptive cell of lower vertebrata
(according to Mirzojn, 1980)
G. Fish pineal gland (pinealocyte)
1. photoreceptive discs
2. nucleus
3. synaptical distal part of pinealocyte
4. neuron
(according to Collin, Arendi et Gern, 1989)
H. Central part of human photoreceptive cell,
detail of structure.
. distal segment
. neck region
. cell body
. photoreceptive discs
. rudimentary cilia
. centriole 1
. centriole 2
. mitochondria
(according to Avers, C., 1976)
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REZIME

O POTREBI REDEFINISANJA POJMOVA PRI-
MARNIH T SEKUNDARNIH RECEPTORSKIH
(SENZITIVNIH) CELIJA

Predrag JAKSIC i Gordana RISTIC
Odsek za biologijit, Prirodno-matematicki fakuliet,
Univerzitet v Pristini

Receptorske (senzitivne) celije se prema poreklu
i genezi dele na a) primarne ¢ulne Celije, b) ¢ulno-
nervne celije i v) sekundarne ¢ulne delije. Ova je
podela bazirana na klasi¢nim postavkama Wolfa
(1903). U aktuelnoj biomedicinskoj literaturi ova
podela nije jedinstveno priivacena a ¢esto susrecemo
i dijametralno suprotstavljena misljenja. Tako, na pr.,
Petrovi¢ i Radoji¢ic  (1995) smatraju da su primarne
Culne celije nervne Celije, dok za sekundarne ¢ulne
celije smatraju da su to modifikovane epitelske Celije;
takvo shvatanje je potpuno suprotno onom koga zas-
tupa Stankovi¢ (1950). Ili, Stankovic (1950) receptore
¢ula mirisa smatra za epitelske Celije, dok ih Guyton
(1986) smatra za bipolarne neurone. Mi smo zauzeli
stav da su receptorske Celije visokospecijalizovane
epitelske celije. Uporiite ovom shvatanju smo nasli u
HadZijevoj turbelarijskoj teoriji (1944, 1970), j. onom
njenom delu koji govori o razvoju nervnog i culnog
sistema. Izneti stav smo potkrepili brojnim dokazima:

a) Citoloski dokazi. Epitelske Celije su polari-
zovane a u svim slucajevima receptorske Celije na
apikalnoj povrsini imaju organele tipi¢ne za epitele,
dok kod njih odsustvuju organele tipi¢ne za nervne
celije.

b) Embrioloski dokazi. Najdelikatnije je pitanje
embriogeneze fotoreceptora. Dokazano je da nervnu
cev grade ependimske celije, koje su epiteli a ne
neuroni. Samo deo ependimskih éelija, oznacen kao
neuroblasti, daje neurone, dok fotoreceptori na-
jverovatnije nastaju od klase glioblasta oznacenih kao
astrociti.

v) Dokazi uporedne anatomije. Homologija
(morfoloska sli¢nost) receptorskili celija raznih ¢ula
insekata sa tipicnom nervnom celijom je jedan od
uzroka konfuzije. Ta je sli¢nost samo povrdina,
spoljadnja, dok detaljna analiza organela opovrgava
istovetnost ovih receptora sa neuronom. Takode je
analizirana i analogija (sli¢nost u funkciji) izmedu fo-
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toreceptora, ¢ula sluha, ¢ula ukusa i Cula ravnoteze sa
jedne strane i bipolarnog neurona iz ependimskog
epitela i bipolarnog neurona ¢ula mirisa kicmenjaka sa
druge strane. Na primeru funkcije fotoreceptora
dokazano je da receptorski potencijal nije isto Sto i
akcioni potencijal jer kod prvog slu¢aja imamo hiper-
polarizaciju a kod drugog depolarizaciju.

g) Evolucioni dokazi. Prema evolutivnom zak-
onu nespecijalizacije za evoluciju su sposobne samo
nespecijalizovane Celije i tkiva (Depere, 1922). Shodno
tome epitelske Celije specijalizovane za recepciju draZi

ne mogu pretrpeti dodatnu novu specijalizaciju da bi
dale nervnu Celiju.

Nova, originalna, podela receptorskih celija po-

drazumeva postojanje sledecih kategorija receptora:

1) epitelske receptorske celije,

2) epitelske receptorske celije u saradnji sa senzi-
tivnim zavrSecima neurona, to su epitelsko-
nervne receptorske celije, i

3) nervne receptorske Celije.
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STUDENTS FROM SPECIAL AND REGULAR
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ABSTRACT

Population — genetic research on 20 cho-
sen mono and oligogenically determined mor-
phophysiological traits, was carried out in the
group of 95 students of special school for men-
tally retarded children and in control group of
95 students of regular school. The resulis of the
research on the presence of homozygously re-
cessive traits indicated an increased degrees of
genetical homozygosities in samples of students
from a special school than in control group,

which indicated a different degree of genetic
loads in researched groups. The differences were
also noticed in the type of frequency distribution
of homozygously recessive traits, so that six
traits were more frequently present in the sam-
ple group from special school than in the control
group. High individual vaciability in two samples
of school children, which can initiate their po-
tential for different forms of adaptation includ-
ing their mental abilities was also noticed.

Key words: Genetic homozygosity, human population, homozygously-recessive characters.

INTRODUCTION

Genetical structure of human populations is the
object of examination of numerous authors. Among
many others approaches for analyzing the human
population there is a phenotipe (morphophiziological)
aproach. Based on inheritance manner and the type of
variability it is established that many morphophiz-
jological features appear as mono and oligogenically
determined qualitative traits. (Chattopadhyay, 1968;
Winchester 1958, 1973; Cerny, 1987) They can be used
for population genetic researches which are carrying
out to establish the size and the type of genetic predis-
position for apearance of some disease, medical or
biological phenomenon. Estimation of population —
genetic variabilities in special samples of human popu-
lation. Can also be used as a base for estimation ho-
mozygosities degree of various chromosome. We have
tried to establish the degree of genetical homo-and
heterozygosities by comparing the samples from spe-
cial school with the samples of students that attend the
regular school.

MATERIAL AND METHODS

We have chosen the schiools in Aleksinac for our
examination and it was performed on 190 school chil-
dren. The samples were taken from 95 mentally re-
tarded children, age 6-15, who the students of special
school in Aleksinac. Control group included 95 stu-
dents of fegular elementary school and of the same

.age.

Asa manifestation of genetical homozygosity, the
presence of 20 phenotypic traits (known to express
themselves as homozygously recessive) has been de-
tected in everyone of inspected children, we were
using the HRC-test, which include series of recessive
morphophisiological human features.

During the work individual features of alternative
types of 20 analyzed phenotypic sistems were determi-
nated with direct observation with the cooperation of
children.

Gathered data were used for comparing the fre-
quency of some mono and oligogenically controlled
qualitative traits in two samples.

We have calculated the quantity of genetical
loads for both groups as well as the incidence of some
genic allels.

Statistical importance of differences in recessive
phenotype frequency, type and volume of variability
between samples of children from special school and
control group, were done with t-test and f-test.

RESULTS AND DISCUSSION

Quantity presence and relative frequency of re-
cessive alel for 20 analyzed homozygously recessive
traits is shown on Table 1.,

Average homozygosity in A specimen amounts to
8,58 £ 0,28, which is in relation with B sample (6,29 *
0,18) statistically important difference and this is con-
firmed with t-test A/B = 2,29.(p < 0,01).
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The total cumulative chi-square difference for 20
observed mor;)ho-physiological characteristics
amounted to X° = 4854 (df = 24; p 0,001), which
indicate that distributed frequency of these traits in
samples taken from special school's students and sam-
ples taken from regular school’s students are statisti-
cally different.

Individual comparative variability in children
from special and regular school in shown in picture 1.
The two disuibution curves are mutually different,
which indicate the presence of significant difference in
type and variability volume ol 20 observed homozy-
gously recessive traits in these two samples of scholl
children.

Table 1. The [requenicies of bomozygously recessive morphophbisi-
ological traits in two samples of school children
A — in special school of Aleksinac
B — in regular clementary school of Aleksinac

Tabela 1. Freloenca homozigoino recesivnib morfofizioloskib
osobina kod dva uzorka skolske dece
A — uzorak dece iz specijalne skole
B — uzorak dece iz redouvie skole

[ N=95 | N=95
Noo. Recessive traits A 17 No q X

1] Straight hair 65 10,821 061083 0
Prava kosi

2. | Laight hair 15 1 0,39 610,25 | 13,59%
Plava kosa

3. ISoll hair 231049 | 251051 0,1
Mekuna kosy

4. [Flat scalp 58 | 0,78 | 46 10,69 3,1
Ravan skalp

5. Blue eyes 23 10,49 22 10,48 0,0
Plave o

0. |Linked cur lobe 44 1 0,68 58 10,78 3,3
Veran udni rezanj

7. | Ear without Darwinian koot 43 10,67 | 27 10,53 9,4+
Odsustvo Darvinove kvrzice

-

8. | Inability to roll tongue 66 1 0,83 ) 12 10,35 |243,0™
Nemog. uzd. savijanja jezika #

9. nability o curve tonguc 42 10,66 15 10,39 | 48,6%
Nemag. popr. savifimpi jezika

10, [Right thumb overlapping 46 1 0,69 | 40 10,64 0,9
Desni palac preko levog

11 Abscence of tiny hair on the 86 1 0,95 75 10,85 1,6
2nd segment of hand lingers
Odsustvo dlaka na ¢l prstiju

12, [ Hyperextensibility of thumb 25 10,51 40 10,64 5,6¢
Hiperekstenzibilnost palei

13. 1 Digital index Ath vs. 2nd 46 10,69 | 37 10,62 2,1
Digitalni indeks

14. | Nail abnormalities 39 | 0,64 | 13 10,36 | 52,07
Nenormalni nokti

15, ['three steaks in hand basce 44 1 0,68 15 10,39 | 56,0+
Tri Zile v korenu Sake

16. | Left-handedness 710,27 610,25 0,1
Levorukost

17, Campo-streptomicrodictilia 67 10,83 35 10,60 | 29,2%
Nepravilnost malog prsta

N=93 N=95

No. Recessive traits “No q No q ¥

18, Thin lips 231049 | 131036 7,6
Tanke usne

19, | Narrow nostrils 36 10,61 | 231049 7,3
Uzane nozdrve

20, 1 Spottyness 17 1 0,42 24 10,50 2,0
Pegavost

" 2
p<0,05%  p<0,01*  p<0,001*** Total x"=485 4

2
Ukupno x“=485 4
q — Relative frequency of the recessive allele
q - Relativna [rekvenca recesivnih alela

30

N
%]

)
(o]

BROJ ISPITANIKA - NUMBER OF CASES
> &
e

[%;]

1 ’ s ) e p
5 BROJ HRG 0 iniBER OF HRCs®

Fig. 1. Distribution of HRCs in inspected individuals

A —sample of children from a special school

B - sample of children from a regular elementary school
Slika 1. Distribucija HRO kod ispitivanih individua

A — uzorak dece iz specijalne skole

B -— uzorak dece iz redovne &kole

Comparative analyzes of the degree of genetical
homo-and heterozygosities in children from special
and regular schools is performed in Belgrade and
Kragujevac, and it indicated the increased presence of
recessive iraits in the student of special school than in
the students of regular school.

Our results also indicate increased presence of
-recessive traits, more exactly the increase in propoition
of homozygous loci in sample group from special
school, and increased genetic loads can be the reason
for partly decreased capabilities for hearing, speech or
intelligence in general.

Differences in population — genetical structure
of observed groups are the results of differences in the
average number and frequency distribution of the ob-
served (1-20) homozygously recessive morphophisi-
ological traits which, on the other side, points out the
different degree of genetic loads in each of the sampled
groups.
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Genetical variability present in out samples is the
results of lower, or higher degree of general homozy-
gosity, which can induce their potential for different
kind of adaption, including their mental abilities.

Translated by
Nikoleta Basic
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REZIME

GENETICKA HOMOZIGOTNOST U UZORKU
UCENIKA SPECIJALNIH I REGULARNIH SKOLA U
ALEKSINCU

Gojko SAVIC i Slavko BRANKOVIC

Analiza 20 mono i oligogenski determinisanih
morfofizioloskih karakteristika obavljena je u uzorku
95 ufenika specijalne Skole za decu sa smanjenim
koeficijentom inteligencije (1Q 80), kao i u kontrolnom
uzorku 95 ucenika redovne osnovne gkole, pri ¢emu
je koris¢en HRO -test, kao manifestacija geneticke
homozigotnosti.

Rezultati istraZivanja recesivnih varijanti analizi-
ranih morfofiziolodkih svojstava, ukazuju na uvecani
stepen geneticke homozigotnosti kod uzorka dece iz
specijalne 3kole (prose¢no 8,6 HRO), u odnosu na
kontrolni uzorak (6,3).

Takode utvrdene su i razlike u tipu distribucije
ucestalosti (Tabela 1) kod jedne trecine analiziranil
osobina, tako da je 6 homozigotno recesivnih osobina
znacajno ¢eSce bilo prisutno kod uzorka ispitanika iz
specijalne Skole u odnosu na kontrolni uzorak.

Uocena je i znacajna razlika u pogledu tipa vari-
jabilnosti homozigotno recesivnih morfofizioloskih
odlika (Slika 1), izmedu dva uzorka ispitanika koja
ukazuju na postojanje (prisustvo) velike individualne
varijabilnosti kod nagih ispitanika, pri ¢emu ona moZe
podstaci njihov potencijal za razlidite vrste
prilagodavanija ukljucujudi i njihove mentalne sposob-
nosti.

Uvecana geneticka opteredenja ispoliena kod
uzorka ucenika iz specijalne 3kole, mogu biti jedan od
uzroka delimi¢nog smanjenja sposobnosti na opstu
inteligenciju.
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Accepted December, 1996,
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THE PROFILE OF FACE AS A FIGTH

REPRESENTATION OF THE DEFORM

OF FIGURES AT WORILD
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Abstract

Dimensions and distribution of the defor-
mations at geographic maps are usually repre-
sent in the three ways: by the tables of
deformations with values of extreme line scales,
by a contour method and by a indicatrices
method. The deformations at geographic maps
can be represent graphicly by the profile of a
human head which has a role of same big geo-
graphic object. It can be make in the same way.
The chosen profile of a face in a plane is observed

like it is yet represented in Zenithal equidistant
projection (Postel Projection), After that, the pro-
file is "returned to the globe surface", that is - you
order the geographic coordinates of sufficient
number of its points. When it is finished then you
can easy represent the profile in any of map
projections like a demonsiration of a deforma-
tion of shapes. This way is atractive and under-
standable to everyone.

Key words: geographic map, map projection, deformation, graphic way of representation deformation

Deformations are inevitable companion of geo-
graphic maps. During transformation process from the
Earth’s spherical surface into the plane, lengths, angles
and surfaces are deformed. What will be deformed,
and in which extent, as well as the distribution of
deformations, depends on a projection, size, location
and extending of a concrete geographic object. Dimen-
sions of deformations can be exactly calculated in any
point of a map, in any direction. Length deformations
are expressed in elementary scale calculated under
assumption that main scale is equal to one. Elementary
scale of lengths - line scale - can be expressed in any
direction, usually with its extreme values ( a, b) given.,
Elementary scale of surfaces (p) is similarly expressed.

If line scale, or surface scale is equal to one, that means
that deformations in the point are no existent; if the
scales are different than one, that difference is easy to
be transformed in percents of increase or decrease of
a given line segment or surface. Deformations of an-
gles are expressed by their maximum value (2w) in the
point.

Values of extreme line scales (a, b), surface scales
(p) an maximum angle deformations (2) are usually
presented in tables of deformations for some circular
step (usually 10° or 15°) of latitude or zenith distances,
depending on types of cartographic projections. The
second way of presentation of deformation are known
as isocoles, rarely isodeformates. The third way of

3
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Fig.1. Profiles of face in three dimensions, as a demonstration of deformations in
semiconic projection CNIIGAIK, the variant from 1950. (A.V.Gedymin, 2, p.99.)

SL1. Profili lica u tri veli¢ine, kao pokazatelji deformacija u polikonusnoj projekciji

CNIIGAIK, varijanta iz 1950.g. (A.V. Gedwmin, 2, str.99)
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presentation is also graphic as the previous one, and
consists of construction of defermation ellipses - indi-

catrices - in characteristic points of map net of that of

the used projection. Namely, each boundless small
circle from spherical surface is copied into the plane as
infinitely small ellipse which could be, by choosing an
adequate unit, conditionally increased, giving a true
"index of deformation of forms, surfaces and lengths
in all directions: location of ellipse axes directs to
clirections of line scales, main directions of deforma-
tion, while their lengths express extreme line scales.

Beside the three mentioned ways regularly used
in cartography textbooks, and some specialized at-
lases, an unusual way of deformations presentation is
known - by normal profile of a human hiead chosen to
change some large geographic objects. They are used
by A.B. Gedymin (1, 2) (Fig.1), but without any expla-
nation of used procedure. What is it about?

I

A head prolile chosen as a standard could be
made in several sizes (extending along the whole Earth
hemisphere, covering individual continents, or other
large geographic objects) and then directly draw in a
globe surface (Fig.2). After that, geographic coordi-

nates of points of intersection of profiles and lives of

geographic coordinate net, as well as other profile
refraction poinis should be precisely measured. When
all geographic coordinates of all points are determined,
they are easy to be wansferred to other cartographic
nets made in any projection: spherical coordinates are
converled into plain, according to formulas valid for
given projection.

Disadvantage of the procedure is that it is impos-

sible to draw profile exactly within a spherical surface:

it is impossible to copy without distortion from a

Fig.2. Prolile with marked key points directly traced into the
Northern hemisphere of and old globe directly.
SL2. Profil sa naznacenim klju¢nim tackama direktno ucrtan

na sjevernu hemisferu starog globusa.

spherical surface to the plane and opposite. Then, in a
globe, geographic coordinates of profile key points
(especially longitudes) are not possible to be deter-
mined precisely. These are reasons why some more
precise and elegant way is necessary to be found,
preserving some school globe from ambitions drafis-
men.

It

Instead drawing the human head’s prolile di-
rectly onto the globe, let’s just do in a sheet of paper -
it is much simple. Instead "lwsogo celoveka" from
Fig.1., let's choose some more modern profile, for
example the one presented in right down corner of
Fig.3 (from Famous Artists Course, New York, 1960),
suitable because it is very geometrized. If all key points
of the profile are marked, linked by straight line, and
enlarged, Fig.3 is obtained. From nearly determined
profile center, an approximate circle is made, outlining
the profile. Radius of the circle is equal to one (1=1),
and polar coordinates (p, 8) are measured from distin-
guished profile points. In outer line of profile, 40 points
are separated, with ordinal numeral beside each fifth
one, and points in inner lines (line of hair, ear, eye-
brow, eye, jaw, mouth and nose) are separately num-
bered. In the Table enclosed, in the first column,
ordinal numbers of points are presented, in the second
- angles (azimuths, o), and in the third - relative polar
distances (p/r). In such way, discussed profile is ex-
actly determined in the plane.

In the next step, previously made profile has to
be transferred to the globe surface (Fig.4). Certainly, it
is impossible to be done without deformations, and the

Fig.3. Profile with marked key points. Starting point is that
profile is shown in azimuthal equidistant cartographic pro-
jection

SL.3. Geometrizovani profil s naznacenim kljudnim tackama.
Polazi se od toga da je profil prikazan u Postelovoj kartograf-
skoj projekciji..



aim is to perform that transfer with as small ertor as
possible.

Firstly, in the globe, a point coinciding with cen-
ter of our profile has to be determined with meridian
of the point: center of the profile for the whole hemi-

Fig.4. Profile from Fig.3, replaced on globe and shown in
orthographic oblique projection.

SL4. Profil sa slike 3, vraden na globus i prikazan u ortograf-
skoj horizontskoj projekciji: To(@u=45°, ho=0°).

sphere will be in the determined point in ©=45 parallel,
center for Africa will be in the T(pg=0°, hp=20°), for
Australia in T(@op=-25°, ho=135°), etc. Then, the profile
size is determined, in other words - spherical radius of
surrounding circle. For example, profile for the whole
hemisphere has to be spread from equator to the Pole,
with spherical radius 1=45°, for Africa: r=35°, for Aus-
tralia: r=15°. Further, each point of the profile is trans-
terred to the globe surface, with unchanged azimuth
and distance. In the enclosed Table, spherical dis-
tances of profile points are presented (zenith distances
- z), for Northern hemisphere (the 4th column) and
Africa (the 7th column), obtained by multiplication of
values from the 3rd column and appropriate spherical
radius values (1=45° and r=35°).

Spherical polar coordinates (z, o) are enough for
caleulaiing geographical coordinates on the basis of
formulas of spherical trigonometry. Let the Tg be a
center of human’s head profile in the globe surface,
and T - some of profile key points, which position was
determined Dby spherical polar coordinates z and a
(Fig.5). From an acute spherical triangle ToPT, accord-
ing to a cosine formula for sides,

SINQ = SiNQOCOSZ + COSPOCOSA ovvvoro (D
and to a sine formula,
. o -1 -
SINAX = sinosinzeos ™ @ ... (2)

SLs.
Fig.5.

where,

I=ho+ A 3

In a case that center of the profile is located at
equator, that is @o=0 (Africa), mentioned formulas are
reduced. From a rectangular spherical triangle (Fig.5)
ToAT, by Neper rule:

sing = sinasinz

LGAR = SINOULGZ ..o (5

According to the formulas:1, 2 and 3, geographic
coordinates of all profile key points for a hemisphere
are calculated and results given in the 5th and 6th
column of the table. According to the formulas: 4,5
and 3, geographic coordinates for profile presenting
Affrica are calculated and results given in the 8th an 9th
column of the table. So, the profiles are exactly deter-
mined by all their key points, even in two ways: by
spherical polar (z, o) and geographic (¢, A) coordi-
nates. The first ones are suitable for calculations in
azimuthal cartographic projections, and the second -
in all others.

What has been, in fact, done in previous stages?
Chosen geometrized human’s head profile (Fig.3), tak-
ing a way of translating to the globe surface into
consideration, could be regarded as presented in zeni-
thal equidistant projection. Hence, profile in that pro-
jection has absolutely true appearance, which means
that it has been "positively deformed" during transfer-
ring, and its real appearance is subsequently deter-
mined, transferring the profile into the globe. Such
image deformation can be correctly calculated since
cartographic projection, as well as a zenith distance -
spherical radius of a circle outlining the profile, are
known. Maximum angle deformation (20) in zenithal
equidistant projection: sinw=z/sinz, fori z=45°, is equal
t0:20=6°01", and for: z=35° (Africa) :200=3°36’, which
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is within limits of visual bearableness. Namely, accord-
ing to empirical exploration of visual recognizable-
ness, of the image deformations we come to the
knowledge that image distortions are clearly obvious
at 20>8° (2.4) Therefore, our profile, compensatory
deformed in the zenithal aquidistant projection, turn-
ing back on globe does not hecome essentially de-
formed on the wholeness.

m

The tables of deformity are dull non-obvious,
izocoles are often complicated and not always clear to
everybody, indicatrices are obvious indicators of the
deformations but only to those that are not unfamiliar
with the infinite small values. That could be some
general estimations of propriety of these ways of show-
ing all three kinds of deformations. Out of all deforma-
tions the image deformations are first to observe,
because, what the user see when he look at the geo-
graphic map: Surtaces of the geopgraphic objects? The
lengts of some linear objects? Neither of both: he/she
tirst sees the images and notice their eventual distor-
tions. The tables of deformations contain the maximal
values of the deformations angles, izocoles are drawn
for the integer number of degrees for the maximal
angle deformations and that, at first sight,tells very little

to the user of the geographical map, especially to those
that is not familiar with the mathematical cartography.
Beside the already noted reservation, indicatrices are
much more appropriate. but, indicatrices show the
distortions of the infinitely small circles in precisely
specified points on map, and not of the complete
geographical object. For example, indicatrice designed
on some world map in the centar of Africa is not
general indicator of the deformation of that continent.
There emerge the space for the application of the
human head profile as the indicator of the image
deformation of the geographical object on the whole-
ness.

Not every user of the geographical map has every
day globe with the geographical objects on it, with true
image of the natural shapes, in front of his/her eyes,
not every user of the geographical map is necessary
the geographer so that he/she has the images of the
geographical objects inscribed in the mind so that
he/she can observe their distortions on the world maps
ond maps of the Earth hemisphere at the first sight. But
everyone remembers the image of the normal human
head profile and immediately notice the caricature
distortions, and if we replace the geographical objects
with such profiles we obtain the attractive way for
evereone to notice the image deformations, their size
and pattern.
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Fig.6. Map of world in projection by Peters. In the down left corner is the nondistorted profile. Right, along the meridian
A=170°, indikatrixes are constructed at each 15° latitude. The profile, which has a role of Africa, is here turned round for

180° with center moved away to point Ta((o=0°, ho=0°).

S1.6. Karta svijeta u Petersovoj projekeiji. U donjem lijevom uglu je nedeformisan profile. Desno su du? meridijana A=170°
konstruisane indikatrise na svakih 15 geografske &irine. Profil koji je u ulozi Afrike ovdje je zaokrenut za 180° s centrom

pomaknutim u tacku Tolpo=0°, Ag=0°).
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As the example, we take the recently very popu-
lar world map designed in so called Peter’s projection.
With only respect toward the simplicity of the construc-
tion, it is equivalent cylindrical projection with quite
modest characteristics. and blown by an aggressive
advertisement, inappropriate for the cartographic
practice. (It is understandable since the maker of this
projection is Arno Peters, primarily the expert for
propaganda.) Eagerly trying to unmask Peter’s carto-
graphic demagoguery, German cartographers
achieved quite opposite effect: the map was sold even
better, The author personally, and through his cartog-
raphy "advocates", was excited the polemics forcing
the honorable cartographers to prove things to much:
in that why he was making even better advertisement
for himself and completely absorbed critics. And there
was nothing to be proved. It was enough to, for exam-
ple, use our proliles (ig.6), one for the whole hemi-
sphere and one for Alrica. To see the excessive image
deformations there is no need to have castographic
experience nor any mathematical and geographical
knowledge.

S0, adding the selected well known human head
profile, recognizable to everyone, to certain geo-
graphical objects and Farth hemispheres, and its draw-
ing on the carlography nets for the geographical world
maps and maps of the Earth hemispheres, it is possible
to present and explain image deformations in various
cartographic projections not only obviously, burt also
in convincing and interesting way. [tis an atractive and
effective way, applicable in popular papers for non-
cartographers, in cartographic polemics, lectures and,
especially, in the teaching of geography. Enclosed
table makes the procedure accessible to everyone: by
assigning the data from it to concrete formulas for
rectangular and polar coordinates, anyone can draw
the suggested profile in cartographic net in any projec-
tion.
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REZIME

PROFIL LICA KAO SLIKOVIT POKAZATEL] DE-
FORMACIJA LIKOVA NA KARTAMA SVIJETA
Milutin TADIC

Pored uobicajnih nacina prikazivanja veli¢ine i
rasporeda deformacija na geografskim kartama
uradenim u raznim kartografskim projekcijama
(tablice deformacija, izolinije, indikatrise) postoji i
jedan atraktivan slikovit nacin kod koga se geografski
objekti zamjenjuju profilom ljudske glave primjerene
velidine (sl.1, s1.2.). Kako se 1o radi?

1. Pretpostavi se da je normalni profil ljudskog
lica, kao, na primjer, onaj na sl.3, vec¢ prikazan u
Postelovoj kartografskoj projekeiji - Lj. pretpostavi se
da je profil pri prelazu sa globusa na ravan "pozitivao
deformisan”. Izabere se ta¢ka u centru profila i u od-
nosu na nju odrede polarme koordinate (p, o) svih
prelomnih tacaka profila.

2. U drugoj fazi se profil "vraca na globus" (sl.4)
tako §to se iz poznatih obrazaca za polarne koordinate
u Postelovoj kartograftskoj projekciji prvo odrede
sferne polarne koordinate (z, o) svil izabranih tacaka
profila na globusu, a potom, prema obrascima 1-5, i
geografske koordinate (¢, 1) istih tacaka (priloZena
tabela).

3. Kada su poznate geografske koordinate svih
kljuénih tacaka profila, onda ga je lako prikazati, u
ulozi datog geografskog objekta, na mreZi kon-
struisanoj u bilo kojoj kartograiskoj projekciji, kao to
je to ovdje uradeno (sl.6) na mreZi tzv. Petersove
projelkcije da bi se pokazalo kako je njena vrijednost
naduvana agresivnom reklamom.

Ovdje prikazani slikkoviti nac¢in prikzivanjaa de-
formacija likova geografskih objekata je ataktivan i
svima razumljiv: korisnik geografske karte moZe da ne
uodi razmjere deformacija nekog geografskog objekta
(jer, recimo i ne zna kako taj objekat izgleda na
globusu), ali zato odmali opaZa i najmanje iskrivljenje
profila ljudskog lica.

Received September, 1996.
Accepted October, 1996.q
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ABSTRACT

The content of natural radionuclides in the
samples of uncultivated soil from 17 measuring
spots, that are located in certain zones of influ-
ence by the Kosovian coal power plants, as well
as from the 3 measuring spots of an insignificant
influence, has been determined by the gamma
spectrometric method. The distribution of natu-
ral radionuclides, in closer and further sur-
rounding of the Kosovian coal power plants, has

been monitored as was its vertical migration in
various types of soil.

Specific activities of natural radionuclides
inthesa gies researched, varied from 13. 1 to 46
Bg/kg for Rav from 16.3 to 53 Bq/kg for 23*Th;
from 0.8 to 3.1 Bq/kg for *%°U; from 18 to 68
Bq/kg for U and from 91 to 595 Bq/kg for %K.

Key words: natural radionuclides, soil, gamma spectrometry, coal power plants

INTRODUCTION

By burning the coal, as well as during the process
of its chymo crashing and gasification, numerous pol-
lutants of chemo-toxic and radio-toxic activities are
emitted in the environment. Coal power plants repre-
sent one of greater causes of natural radioactivity re-
distribution, since, by burning the organic components
in the coal, the coal volume decreases to slag and ash,
that inevitably leads to the concentration of radioactive
material within. Therefore, the concentration of natural
radionucildes in the ash and slag from the coal power
plants, in significantly larger, compared to the concen-
tration in the earth’s crust (1).

As radionuclides reach the solil, their vertical and
horizontal migration takes place. Their migration abil-
ity primarly depedens on the physical-chemical char-
acteristic of the soil and of the chemical form of certain
radionucides with the soil is a very complex one and
is characsterized by the processes of adsorption, ab-
sorption, ionic exchange and depositing.

The greates danger for the population of Obilié,
Kosovo Polje, Prifting, as well as, of even remote area
from coal power plants, regarding not only chemo-
toxic but also radio-toxic contaminants, comes from
the flying ash, emitted by the chimneys of Kosovo A
coal power plant. Kosovo A coal power plant repre-
sents a real ecological challenge for this region, as it
emits into the atmosphere, through its chimneys, over
15% of ash produced (2).

MATERJAL AND METHODS

The inspection of radionuclides content in the
soil has been done on the samples collected from 20
measuring spots. The measuring spots were distrib-
uted within the range of 40 km, with the Kosovo A and
Kosovo B coal power plants being in the center. To
compare the measuring results, the samples were
taken from the 3 measuring spots that were out of the
coal power plants influence.

The collection of samples was made from incul-
tivated soil by a special drill, that enabled the sampling
from the depths ranging from 0-5 cm, 5-10 ¢cm and
10-15 cm. The soil samples were cleaned from the
herbal material and after complex quartering and dry-
ing at a temperature of 105°C, ground to the granula-
tion of fine powder and brought down to constant
mass. Besides grinding and drying, the samples were
non exposed to any other physical of chemical treat-
ment. After the homogenization was done and the
samples were brought down to a constant mass, the
samples were measured and filled into Marinelli beak-
ers (0.5 D. Thn, Marinelli beakers were closed by the
bee wax for the purpose of air-tightness and were left
to be kept for 30 days (before the beginning of meas-
uring) in order to establish radioactive equilibrium.

The measuring of the radioactive material gamma
activity in the samples inspected, was implemented by
amulti-channel ORTEC gamma analyzer, by the HP GE
detector of 20% realtive efficiency, and by the resolu-
tion of 1.8 ke V at an energy of 1332 kev ®Co. The
spectrometer energy calibration has been done by a
series of standard point sources (Coffet d’ etalon ECGS
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ACle) that conmms radionuclides of **Ba 60Co

22Naand *!Am (the activity of 1461 Bq/ kg dated
Nov. 25 1977). Geometric efficiency of the spectrome-
ter was determined by the reference material — 3011
contaminated by a senes ol radionuclides: “*N Co
()OCO, bb& 13384 and Cs of the activity between
122-355 Bq/kg determined with a total uncertainty of
5% (3).

Idenvification of certain radionuclides was done
through characsteristic series of total absorption of
gamma racliation. The 2")Rd and “*Th actmty was
determined through their 2Mg; 2Yply and ®Ac de-
scendants, the 2 b’ll respectively. The 2y activity was
determined at an energy of 185.83 keV, with the cor-
rected 22°Ra (186 keV). The K activity was deter-
mined on the basis of only gamma transition at 1460.8
keV. The impulse time collecting, the speclmm sc1een—
ing time respectively, amounted from 10° — 3. 10° s
depending on the sample activity.

57

THE RESULTS

The results of determinatin of the natural ra-
dionuclides specilic activities (Bg/kg) in the soil sam-
ples from 20 inspected locations are shown in Table 1.

Table 1 indicates that inspected natural radionu-
clids are identified in the samples of the soil from alt
the locations. In the soil samples that were tested in the
coal power plants immediate vicinity, such are the
samples from the location No. 5 — coal power plant
yard, then the samples from the location No. 9 —
KruSevac settlement, location No. 14 — Obili¢, loca-
tion No. 16 - Plemetina seitlment, 16éation No. 17 —
Ade village, location No. 7 — Mazgit settlement, as well
as, the samples from the location No. 18, 11 — Kosovo

Polje, the activities concentraions of the majority of

natural radionuclides are the greates. The locations
mentioned are from 1-6 kim away from the coal power
plants.

Figure 1 present specific activitiés natural ra-
dionuclides (Bq/kg) of the collective samples from

certain localities, dependent of the distance from the

Kosovian coal power plants.

Locations away from 6-15 km from coal power
plants, are as follows: Belacevac (No. 4), Kuzmin (No.
15), Pristina (No. 13), Laplje Selo (No. 19), Sofalija (No.
3), Babin Most (No. 8), Lebane (No. 10) and Breznica
(Ne. 6). The specific activity radionuclides of the soil
fromthese 1oc‘1tlons has gotwide range of values (from
21-30 Bq/kg for **°Ra, 21-39 Bq/kg for 232 Th
26-48 By/kg for U and 176-439 Bq/kg for *

Measured activities of the samples hom the soil
from the locations of Mramor (No. 20), Dobrotin (No.
12) and Batlava (No. 2) were used for the purpose of
the results comparison, since the coal power plants
influence on the above mentioned locations is minimal
and irrelevant. The activities concentrations in these
samples for comparison were present in the following

22

range: 14-19 Bq/kg for ~ R(l 17-20 Bg/kg t01 321y,
20-25 Bq/kg for **°U and 105-117 Bg/kg for K.

Natural radionuclide acitivities in the soil samples
at a degth of 0-5 ¢cm were present in the following
range: ORa activity ranged from 15-46 Bq/kg, Th
activity was within the intrval of 16-53 Be/kg, 2y
activity from 1.2-3.1 Bq/kg. 238U activity from 26-67
Bqg/kg and %k activity was within the interval of 109-
595 Bg/kg.

The levels of the natural radionuclide activities in
the soil sqmgles at a depth 5-10 cm were of the follow-
1r1§ range: °Ra activity ranged from 13-41 Bg/kg,

Th activity was within the interval of 15-48 Bq/kg,
2y activity hom 1.1-2.9 Byg/kg, 238y activity hom
23-62 Bq/kg and * ox activity was within the interval of
104-589 Bg/kg.

Natural radionuclide activities in the soil samples
'1t (1 depth of 10-15 varied within the lollowmo limits:

2ORa activity ranged from 12-39 Bq/kg, 232 activity

was within the mtewﬂ of 16-45 Bq/kg, 2y aclivity

from 0.8-2.2 B/ (g, U activity from 18-56 Bg/kg and
9k activity was within the interval of 91-489 Bg/kg.

DISCUSSION AND CONCLUSIONS

Significant fluctuations were observed in the ra-
diation level of the soil samples. The research results
indicate significant increase of the activity concentra-
tions in the soil samples collected near by the coal
power plants. The settlements, situated in an enot-
mous quantitiy of en emitted fly ash from the chimneys
during windless period, with a monthly dust deposits
volume in Obilié, KruSevac and surrounding settle-
ments near by the coal power plants, ranging even over
2.500 mg/m°d.

However, the increase of the soil samples radioa-
tion is also preséht within lager distance from the coal
power plants, primarily on the locations situated
within the range of dominant wind routes with the
wing distributin fly ash emitted from huge unprotected
deposits of ash and coal dust. Figure 2 presents the
wing rose, based on the data observed in the clima-
tological terms for the period of 1975-1985 in the
measuring station of Pritina.

The wind rose presented indicates the dominant
winds are N (7.20%), SSW (7.00%), SW (6.80%), NE
(5.90%) and NNE (3.80%). The soil samples from the
locations, influenced by the winds of the routes men-
tioned (location No. 15 — Kuzmin, location No. 4 —
Beladevac, the location No. 10 — Lebane, location No.
8 — Babin Most, location No. 6 — Breznica), contain
increased leveles of activity, although some of these
are far away from the power plants over 15 km.

Location No. 13 — PriStina-Sun¢ani Breg, then
location No. 3 — Sofalija, as well as, location No. 1 —
Janjevo, situated within the range of the E, ESE, SE
wind routes, do have significantly lower levels of ac-
tivity compared to the locations situated within the
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Table 1. Specific acitivities natural radionuclides in the soil samples (Bg/kg) in closer and further surrounding of the
Kosovian coal power plants
Tabela 1. Specificne aktivnosti prirodnib radionuklida u uzorcima zemlje (Bg/kg) 1w neposrednoj i daljoj okolini kosovskib

termoclektanc

Locality | Soil Depth ?*Ra “2Th 2y 2y K
Lokalitet | Dubina tla
(cm)
0-5 20119 17419 1.0+£0.1 23+£2 109+ 10
1 5-10 193+ 1.8 17.1+1.9 1.2+0.1 27+73 11012
10-15 17.1+1.5 165+1.8 1.2+0.1 25+2 103+ 10
0-5 173£1.6 19+£22 0.9+0.1 202 132+ 11
2 5-10 162+1.5 2022 1.0£0.1 22+£2 130t 11
10-15 17.0+1.5 214+£223 1.1+0.2 24 + 72 99 + 10
0-5 25+73 28+ 3 2+0.2 43+ 5 354+ 24
3 5-10 214+2 18£2 1.8§+£0.3 41 +£4 312+£20
10-15 175+ 1.6 172+£1.5 1.6+02 3544 310+ 19
0-5 3544 46 + 4 2+02 43+£6 358+ 28
4 5-10 33+3 30£3 1.5£02 32x4 340 £ 27
10-15 26+ 3 29+ 3 13402 28 +£4 310425
0-5 34+£3 50+ 5 2.4+03 52+5 508 + 34
5 5-10 3544 43 + 4 2.5+03 54+ 5 554 4 36
10-15 3343 384 21403 46 £ 4 38028
0-5 303 47+ 5 23+03 50+ 6 512+ 35
6 5-10 29043 36+4 21403 46 4 440 + 29
10-15 2242 24 £3 1.8+0.2 4145 280+125
0-5 35+ 3 50+5 3.0£03 66 +7 454 + 3]
7 5-10 38+4 313 2.8+03 62+ 6 450 % 30
10-15 33+4 2943 2.7+£03 58+ 6 320+ 25
0-5 34 £73 45 £ 4 2.6+03 575 570+ 31
8 5-10 30£3 44 + 4 25+03 54+ 5 520 £ 41
10-15 26+ 3 2943 1.4+02 3043 460 = 36
0-5 4645 5145 3.1+03 68+ 7 503 + 49
9 5-10 44 + 4 40+ 4 3.0£03 667 587 £ 45
10-15 363 39+4 28+£0.2 60+6 489 + 34
0-5 34+3 47 £ 4 24403 5246 471+ 32
10 5-10 33+3 35+3 2.1+0.2 46 £ 5 456 + 31
10-15 263 36+3 22+0.2 48 + 4 390+ 26
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Tabele 1 - continued

Tabela 1 - nastavak

Dokl Dubinrta | Re | TR U Py
(cm)
0-5 42 % 4 484 | 30%03 | 66+7 | 4584l
¥ 510 36+ 3 4554 | 29%03 | 63%6 | 389%35
10-15 28+ 3 313 | 26+03 | S6x6 | 2302l
0-5 3418 | 16318 | 09+0.1 | 20£2 | 11810
12 5-10 [S3+18 | 174£19 | 1.0£01 | 2242 | 129%12
10-15 | 14817 | 190=19 | 08+01 | 18+2 | 9910
-5 344 2052 | 13202 | 29%3 | 24023
13 5-10 25+ 3 2282 | 13%02 | 28%3 | 20515
10- 15 23+3 18x2 | 12402 | 26%£3 | 91%10
0-5 40 % 4 49£4 | 19%02 | 4lx4 | 44836
14 5-10 3243 4554 | 21202 | 4d6+5 | 39331
1015 313 484 | 17£02 | 37x4 | 430435
0-5 374 454 | 20%02 | 43x4 | 298+28
E 5-10 27+3 344 | 18£02 | 40+4 | 25123
1015 263 364 | 21202 | 45%5 | 238%22
-5 42 4 4754 | 30203 | 67£7 | 595%53
I6 5-10 414 4154 | 27203 | 59%6 | 5895l
10- 15 32%3 3483 | 25%03 | S55+6 | 36833
0-5 44 %4 5325 | 23+£03 | 505 | 575445
17 5-10 34+ 3 43:4 | 22203 | 48+5 | s549=44
10-15 39+ 4 36£4 | 20£02 | 43x4 | 489%39
0-5 3924 39£4 | 23£02 | S0x5 | 49942
18 5-10 354 4 36£3 | 24202 | 52%5 | 44532
10- 15 33+ 3 3543 | 21202 | 46%5 | 380+34
1-5 24£2 36£4 | 16%02 | 34x4 | 20728
19 5-10 2542 22+£2 | 1502 | 32%3 | 268%24
10-15 23%2 2022 | 15+02 | 33x3 | 19820
-5 16317 | 19+2 12501 | 2652 | 113212
20 510 | 16417 | 21£2 | 1101 | 23%2 | 104=11
10-15 | 1sd=17 | 19%2 | 11£01 | 22%2 99 £ 10
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Figure 1. Specific activities of ““"Ra, ~“Th, ~°U & 'K in the collective samples of the soils from the locations that are of a
different distance [rom the Kosoviun coal power polants

Slika 1. Specifi¢ne altivnosti prirodnih radionuklida (Bg/kg) zbirnilh uzoraka tla u zavisnosti od udaljenosti lokacija od
kosovskili termoelektrana
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RUZA VETROVA (%)
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Figure 2. The wind rose of 16 routes, according to data of the
measuring station of Pristina for the period of 1975-1985 (5).
Slika 2. RuZa vetrova od 16 pravaca, prema podacima merne
stanice Pridtina za period od 1975-1985

range of the dominant winds influence (Figure 13, The
statement mentioned is the most obvious in the exam-
ple of No. 13 and 14 samples.

Location No. 13 — Pritina (Sun¢ani Breg) and
location No. 4 — Belacevac are situated almost at the
same distance from the coal power plants. The soil
samples from both of the locations belong to a typical
clayey type. The activity concentration in the soil sam-
ples from location No. 13 _—l’u'itind are of the follow-
1n<Y ranges: 23-24 Bq/kg for 220Ra, 18-22 Bqﬁ/lw
I 1,241, 3 By 1101()1 250, 2-29 Bq/kg for *°U and
91-240 Bq/kg for "V K, while for the location No. 4 —
Belacevac the ranges are the [ollowing: 26-35 B(é/kg
for 22%Ra, 29-46 Bq/kg for 22T, 1.3-2. OBq/krron
52 43 Bg/kg lor 235y U and 310-358 Bq/kg for k. It
could be seen, the content of the majority of natural
racionuclides in the samples of the location No. 4 is
almost twice larger compared to the amount of ra-
dionuclides in the samples of the location No. 13,

Verical distribution of radionuclides in the soil
indicates the following trend): radionuclides concentra-
tion in the majority of samples is maximal in the surface
layer from 0-3 em of the soil depth. As the soil depth
increases, the radionuclides concentration decreases.
It has observed that the degree of the activity concen-
tration in the soil also depends of the type of soil, i.e.,
the radionuclides vertical distribution is significantly
different respective of various types of soil.

In sandy soil (samples of the location No. 6, 12,
19 and 20), radionuclides are mainly distributed regu-
larly per depth profiles, due to low ability of the soil
type in absorbing cations, i.e., it has expressed ion-ex-
changing characteristics, that does not apply to loamy
cleyey and humus soil.

In the soil samples of the cleyey type (locations
3, 4, 10, 15, 16, 17 and 18), the radionuclides concen-
tration was the largest in the surface layers, which
could be explained by the fact that, board-like particles

of secondary aluminium-silicates, constaning clay,
contain plenty of negative surface electricity charge,
attracting radionuclides ions to its surface (4).

In the soil samples of the humus (location 5 and
1) the radionuclides concentration was the largest in
the depth layer of 10-15 cny, which could be the con-
sequence of the radionuclides re-distribution within
the system of soil-hetbs. The resorption of certain
long-living radionuclide by a hetb, greatly depends, of
whether the respective temains within the range of
absorption of the herb root system, as well as, in which
volume the respective is chemically available. The
manner, that certain raclionuclide is dlstnbutecl on
different fractions, determines the period, the respec-
tive may remain at the deposition, so as the volume of
its availability to herbs.

The resuits achieved indicate the need of regular
control of the coal power plant surrunding radiation
and the data collected for systematic approach to in-
vestigate the correlation existing between the in-
creased degree of living environment radioactive
contamination and the meteorofogical conditions,
since the atmospheric pollution. Table 2 presents the
content of natural radioactive elements in the samples
of ash and slag of the Kosovian coal power plants (6).

The Table 2 enclosed indicates that concentration
of the majority of natural radionuclides is the greatest
in the samples of fly ash from the chimney funnel. The
flay ash particles from the chimney funnel are of a very
smal diameter (=20 pm). As fine powder particles cool
faste than the larges ones, the steam containing radio-
active nuclides, condense increasingly on the respec-
tive during the movement of hot smoke gases on its
way [rom the steam boiler to the chimney. Similar
result was achieved by other researches too (7). While
the radiation, present in larger ash particles, could be
decreased to a tolerant level by using the efficient
electrofilter systems, radioactive risk for the population
living nearby the coal power plant, resulting from fine
fly ash paiticles could be somewhat moderated by
increasing the height of the coal power plant chimney.
However, increasing the height of the coal power
chimney, the coal power plant influence lengthens to
larger area.

As wider research of the field around the
Kosovian coal power plants was done, the concentra-
tion could be made, the radionuclicle content in the soil
decreases in accordance with the distance from the
respective coal power facilities. Based on the achieved
measuring results, a tight link is obvious between the
activity concentration of natural radionuclides in the
soil and the air-sediments of the Kosovian coal power
plants. Therefore, coal exploitation and its burning in
the Kosovo A and Kosovo B coal power plants are
potentially the most significant processes for the crea-
tion of technologically increased levels of natural ra-
diation in closer and more distant environment of the
Kosovian coal power plants.
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Table 2. Specific activities of natural radionuclids (Bq/kg) in ash and slag from the Kosovian coal power plants
Tabela 2. Specificine aktivnosti prirodnib radionuklida (Bq/kg) u pepelit i sljaci kosouvskib termoelektrana

Sample No. Type ol sample 226 232 235 238 40
Uzm!ak br. {/Irsta uzorka Ra Th U U K

la ash from bunker 20£2 20+ 2 2,2+02 | 48+6 150+ 13
pepeo iz bunkera

2a ash from palletizer 67+5 31£3 1 6,5+£0,6 | 138+13| 219+18
pepeo iz paletizatora

3a ash from clectrofilter 23 +2 1842 2002 | 465 228+9
pepeo iz elektrofiltera

4a ash from chimney funnel I 48+ 3 2662 | 4003 | 87+8 | 189+ 14
pepeo iz levka dimnjaka 1

Sa ash from chimney funnel II 5145 22+2 2,1 +£0,2 1 455 282+ 21
pepeo iz levka dimnjaka Il

6a ash from chimney funnel II1 | 69+ 6 42+4 | 59£05 | 129+ 14| 236+ 18
pepeo iz levka dimnjaka II1

Ta ash [rom substation 65+ 5 302 55+£0,5 | 119+ 13| 229+ 17
pepeo iz podstanice

8a ash from depository I 44 £ 3 2842 | 48£03 | 10416 21017
pepeo sa deponije |

Qa ash [rom depository Il 4143 25+72 4,1 +0,3 898 | 208+ 16
pepeo sa deponije

10s ash and slag from laguna 10,1+ 1,01 3043 5004 ] 109+9 | 211 +17
pepeo 1 §ljaka sa lagune

I1s stag from bunker 12,54 1,7113,7+1,2] 1,7+0,1 3744 163 £ 15
Sljaka iz bunkera

128 slag Irom substation 20472 23+ 72 20021 7747 243 + 30
$jaka iz podstanice

13s slag [rom depository [ 24 4+ 72 262 | 3,5+£03 | 77+38 183+ 14
§ljaka sa deponije [
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REZIME

ISTRAZIVANJE SADRZAJA RADIOAKTIVNIH
ELEMENATA U ZEMLJISTU U ZONI UTICAJA
KOSOVSKIH TERMOELEKTRANA
ADROVIC F., PAPOVIC R, NINKOVIC M. i Dragana
TODOROVIC

U radu je gama spektrometrijskom analizom
odreden sadtZaj prirodnih racdionuklida u uzorcima
neobradivog tla sa 17 mernill mesta, koja se nalaze u
odredenim zonama uticaja kosovskil termoelektrana,
kao i sa 3 merna mesta gde je taj uticaj zanemarljiv.
Pracena je distribucija prirocnih radionuklicla u bliZoj
i daljoj okolini kosovskil termoelektrana, kao i njihova
vertikalna migracija u razli¢itim vestama tla,

Kako je za merenje radioaktivoosti zemljifta
kljuéno mesto tj. lokacija sa koje se vrdi uzorkovanje,
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merna mesta su tako izabrana da bi se najverodosto-
jnije mogao proceniti uticaj kosovskih termoelektrana.
Da bi se iskljucio uticaj vestackih fosfatnih dubriva na
nivoe prirodne aktivnost u zemljiStu, uzorkovanje je
viseno sa neobradivog tla.

Opazene su znatne fluktuacije nivoa radioak-
tivnosti uzoraka zemljiSta. Rezultati istrazivanja
ukazuju na znatnije povecanje koncentracije aktivnosti
uzoraka zemljista sakuplienih u blizini termoelektrana.
Naselja koja se nalaze u neposrednoj blizini termoelek-
trane Kosovo-A, izlozena su velikoj kolic¢ini emi-

tovanog lebdeceg pepela iz dimnjaka za vreme tisina.

vetrd. Medutim, povecanje raclioaktivnosti uzoraka tla
primetno je i na vecim rastojanjima od termoelektrana,
prvenstveno na lokacijama koje se nalaze na domi-
nantnim praveima vetrova, koji raznose lebdedi pepeo
ispusten iz dimnjaka, kao i prasinu sa ogromnih
nezasticenih deponija pepela i ugljene prasine.
Jednako je bilo vazno standardizovati i dubinu sa
koje je uziman uzorak zemljidta zbog vertikale mi-
gracija radionuklida. Uzorkovanje je viSeno sa i du-
bine: 0-5 cm; 5-10 cmy i 10-5 cm. Koncentracija
aktivnosti prirodnih radionuklida kod veéine uzorala
tla je maksimalna u povrdinskom sloju od 0-5 cm
dubine zemljista. Sa povecanjem dubine tla, koncen-
tracija radionuklida se smanjuje. Uoceno je da stepen
koncentrisanja aktivnosti u zemljistu zavisi i od vrste
zemyjidta, odnosno, distribucija radionuklida po verti-
keali bitno je razlicita kod raznih tipova zemljista. Kod
peskovitog ta (uzorci lokaliteta br. 6, 12, 19 i 20)

radionuklidi su uglavnom uniformno distribuirani po
dubinskim profilima, usled slabe sposobnosii ovog
tipa zemljiSta da adsorbuje katjone, odnosno, ima
slabo izraZene jonoizmenjivacke osobine, 3to se ne
moZe reci za ilovastu glinu3u, glinusu i crnicu,

U uzorcima zemljidta tipa glinuse (lokaliteti 3, 4,
10, 15, 16, 17 i 18), koncentracija radionuklida daleko
je bila najveca u povriinskim slojevima, §to se moZe
objasniti ¢injenicom da plocaste ¢estice sekundarnih
aluminijum-silikata, koje sacinjavaju glinu, sadrie
obilje negativnog povisinskog naelekirisanja koje
privlace jone radionuklida ka svojoj povisini. U uzor-
cima zemljista tipa crnice (lokaliteti 5 1 1) koncentracija
radionuklida bila je najveca u sloju dubine 10-15 cm,
§to moZe biti posledica preraspodele radionuklida u
sistemu zemljiSte — sitno rastinje.

Neosporno je da postoji ne mali rizik od
zagadenja Zivotne sredine u obliZnjim urbanim i
agrikulturnim sredinama koji dolazi od sistema
kosovskih termoelektrana. Kako se prirodni radionuk-
lidi koncentri¥u v zemlji, a zatim se ugraduju metabo-
licki u biljke ili direktno prelaze u Zivotinje i ljude koji
se hrane kontaminiranim biljkama, neophodno je pre-
duzeti odlu¢ne korake u smislu reSavanja efikasnosti
elektrofilterskog sistema termoelekirana kako bi
posledice po zdravlje okolnog stanovnisiva bile $to
manje.

Received October, 1996.
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ABSTRACT

In this paper we have examined some
properties of the radicals of a nonassociative
and nondistributive near-ring, some properties
of the radicals of a nonassociative distibutively
generated (d.g.) near-ving and, in particular,
some properties of the radicals of a left d.g.
nonassociative near-ring § which sdtisfy the
descending chain condition (d.c.c) for right S-
subgroups.

We show that some of the properties of
the radicals of associative d.g. nearrings
generalize for d.g. nonassociative near-rings
{See Th.1., Cor.of Th.1l.and Th.5.). Also, in Th.1.
we hawe proved that radical J(S§) of a left
unitary d.g. nonassociative and nondistributive
near-ring S contains all the group-potent right
S- subgroups

If a nonassociative d.g. near-ring S satisfies
the d.c.c for the right S-subgroups of (§,+) and ¥
a right normal minimal S-subgroup such that
the radical J(8) 0 I, then § has no I-potent right
S-subgroups P so that P O [ if, and only if J(8) =
1(Th.3.).

If a unitary d.g. nonassociative near ring $
satisfles the d.c.c. for right quasireégular S-
subgroups PP i=1,....a, n +1,..., and (P™,1,p™)
< I, where I is a right S-subgroup so that P o 1,
then P is I-potent (Th.8. and Cor.1. and 2. of
Th.6.)

Following Laxton we gave a number of
equivalent conditions for a left d.g. unitary
nonasociative near-ring satisfing the d.c.c. for
right S-subgroups which has a group-potent
radical.

Key words: near- ring, radical, quasiradical, group-potency

INTRODUCTION

The definitions and some propertles of the
radicals of an associative d.g. near-nvring has been
done by Laxton (CF [0], 1] and [2]) as well as some
properties ol the radicals of a d.g. associative near-
ring R which satisfy the d.c.c. for left R-modules of R
([1]and [2]).

This part of rtheory of the radicals of a
nonassociative d.g. near-rings is a generalization of
analogus part of theory of radicals of an (associative)
d.g. near-ring.

A nonassociative and nondistributive unitary
and left vnitary near-ring S were defined in [8]. A
(nonassociaiive) near-ring is called distibutively
generated if the additive  group (S,+) of § is
generated Dy a set S of distributive elements in S. The
nilpotency ol a nonassociative and nondistributive
d.g. near-ring were deflined in [9].

A right maximal ideal of a near-ring S which is
maximal right S-subgroup of Sis called a modular
right ideal of S. The radical J(S) of a near-ring S is the
intersection of all its modular right ideals. The
(uasiradical, Q(8), of a near-ring S is the intersection
of all the maximal right ideals of S . The intersection
of all the maximall right S-subgroups of a near-ring S
is called the radical subgroup of ' S.

THE RADICAL, THE QUASIRADICAL, THE
RADICAL SUBGEOUP AND THE GROUP-
POTENCY

Following the concepts of group-potency is a
generalization of the concept of the nilpotency.

Definition 1. Let N Dbe a subgroup of S. A
subgroup P of S is said to be N-potent (or group-
potent) if, and only il a nonnegative integer n exists
so that P" < N.

THEOREM 1, let S Dbe a left, unitary,
(nonassociative), d.g near-ring, J (S) the right radical
of § and P a subgroup of (S,+)sothat]J(5) o P.
Then, J(S) contains all the P-potent right S-subgroup
of &.

PROOF. Let N be a P-potent right S-subgroup, say
N” < P, for some nonnegative integer p, and 1 a
modular maximal right ideal. Assume that N ¢ 1.
Then, since 1 a right modular ideal of S, I is
maximal normal right S-subgroup of (5,+). From
here, S =1 + N and any element of $§ may be written
intheforms=1i+n, i € J, n e N. Accordingly, there
existn € N andi el sothat e =i+ n, where e is
identity of ' S. Let n (ny (.onps (v ). ).,
(.dnyny)ny)ny.)n,, (n,n,y.....n,y) € Nbe
generating elements of N, Denote n, (n,(..(npz n
i) ) T FL((nyn)ns) ny.)n,y by ny-ng
weonpg Thenng-ng - oon =G+, - ny ..
o= =+ oy (. (e np) L))+ (g )
O3...) Nua] = (1 + iy 02 (.(npo ) )]+ ([ +
W[ ((ry ax)ng) ..)n ] = (Since for each right ideal 1
and for each right S-subgroup N of S, (i + n)s = i° + ns,
for all iel, ne N, s € S, where i'e I, i.e. (i +n) s=ns
(mod 1), (See L.1.4.[1]) then) =

g
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aln(na(...(np2 0peg) D] [ (O ngdng) L) o]
(mod 1) =n (n (nao(...(np2 npy) o)) + ot (o ((y
my)n;3) ... ) ny.) (mod I ). Since

n(ny(na(...{np2 Dy )N, oo, n(( ({0 npdng), L) npy)
eNP, then

n(n(no(...(npe nyy) D)+ F (g nng)..Lnga)e
NP, Consequently,

npeny-...ony € land NP 1, because nNP! = n(NP?2
N)+n(N"?N) + .. n(NNH) < N’ P, foralln e N.
If oo (nps npz) o)) (o (@ nodng)..)ng., are
generators of N,,.,, then

Ny Ny - e g = (i +n)ng -0y -
---(np~3 np—l) )) Tt

(o0 ng) mp) .onp2)) (mod 1), But,
n(ny(no(...(ps 0p2) =), oy 1(CL (g n2IN3) L) 1),
n(ny(a(...(nps mp2) <))+ o+ (g ngdng) LL)ng.)
e N land, so, N"* 1.

. 'np~2) = n(“l(”?(

Proceeding this way we, finally, prove that N
is contained in N and this contradicts our
assumption. From this, we conclude that every P-
potent right  S-subgroup of  $ is contained in all the
modular right ideals of § and so, in the intersection
of all right modular ideal of S, that is in the radical
J(S)of S

COROLLARY I. The radical J(S) of a left
unitary cl.g. (nonassociative) near-ring S contains all
the nilpotent right S-subgroups of S,

COROLLARY 2. 1f a nearring S satisfies the
conditions wich gave in Th.1, then S /J (S) has no
nilpotent right S-subgroup of (S/J(S),+).

COROLLARY 3. The radical J(8) of a left unitary,
d,g. associative near-ring S contains all the nilpotent
right S-subgroups (8,+), (See [1], Th.1.5.).

COROLLARY 4. 1 S is a lelt unitary d.g.
associative near-ring and P a subgroup of (§,+) so
that raclical J(8) of S contains P, then J(S) contains
all the P-potent right S-subgroup of 8.

COROLLARY 5. If a near-ring S salisfies the
conditions of Cor.4, then $/J(S) has no nilpotent
right S-subgroup of (5/1(S),+).

Theorem 1. can be extended on a left unitary
d.g. nonassociative and nondistributive near-ring that
is satisfies the conditions of this theorem if J(S)
conlains the relative right distributor of 1in N.

THEOREM 2. let S be a left, unitary, d.g.
near-ring with the distributor D, P a subgroup of §
such that J(S) 2 P, N a right P-potent S-subgroup
of (§¢+), 1 a modular right ideal of 8, let each
maximal right ideal contain all right distibutors of
elements of N in relation to the addition of elements

of T and N, then the radical J(S) contains all right
P-potent S-subgroup of (S,+).

The proof of this theorem is simular to the ones
of the theorems 1. and 5.

Laxton has proved that d.g. right associative
near-ring which satisfies d.c.c for left S-modules has
no non-zero nilpotent left S-subgroup if, and only if
its radical J(S) is the zero-ideal (CF.Th.2.3.[1]). This
theorem can be extended on an unitary
nonassociative left d.g. near-ring which satisty d.c.c.
for right S-subgroups if each minimal S-subgroup M,
contains at least an idempotent ¢, such that the
associator A = ({e)}, {ei}, {M;}) = {0}. See the proof
of Th.1. [1].

THEOREM 3. 1f d.g. (nonassociative) near-ring
S satisfies the d.c.c. for right  S-subgroups, I a
minimal right normal S-subgroup such that J(8) o1,
then 8 has no I-potent right S-subgroups P such

that P o1 if, and only if its radical J(S) is equals 1.

PROOF. Assume that the radical J(S) =1 then,
by theorem 1., § conwins no I-potent right  S-
subgroup P such that P o L. Conversely, let S has
no I-potent right S-subgroup P so that P > 1. It is
clear that 1 is the right ideal of S, Since, by theorem
1, S =18 =8/ has no nilpotent right S-subgroups
and, by Th 3.2. of [1, J( S)={ O}, then J(S) =1,
because A=({e}, {e}, )l therefore, A =({e;},

{el,D={ O}

COROLLY. 1f a left d.g., in general, nonassocia-
tive near-ring S satisfies the d.c.c. for right S-
subgroups and J(S) the radical of S, then $/]($) is
semisimple d.g. near-ring in the Blacket sense (Cf
Th. 2.4.[1D.

THEOREM 4. Let S be a lelt unitary near-ring
with left zero and the distributor D, let the normal
subgroup generated Dby arbitrary right maximal S-
subgroup M contain right distributor ( r.cl.), of the
subset M in § and its own distributor in S, then
the radical J(S) coincides with the quasiradical Q(S)
and the radical subgroup IN(S) of S.

PROOF, If M isa maximal S-subgroup, then it
is the term in a normal sequence of the group (S,+)
(See Th.0.4.10 [5]D and there exists a normal
subgroup K of S which contains M. If K < S and if
we denote the normal subgroup by M that
generates by M, then Ko M, i.e. M # S. If K =S,
then M =M #S. Since M is a maximal S-subgroup,
then M = M. Since M is a right  S-subgroup and
contains its own distributor and r.d. of M in 8,
then M is the right ideal of 8. Since M is a arbitary
maximal S-subgroup, then N(S) 2 Q(S).
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Let T be a right maximal ideal of S. Since S has
a left zero, then 1 is a right S-subgroup of (S,+).
Every maximal right ideal of S is a maximal right S-
subgroup (5,+). Really, let there exist a maximal right
S-subgroup P such that P o1 and let P be a normal
subgroup which is generated by P. Since, by
assumptions of the theorem, it contains r.d. of P in
S and its own distributor in $, then P is a right ideal
of § and we obtain a contradiction. Hence, [ is a rigt
maximal S-subgroup and a modular ideal ol S. From
here, Q(S) 2 N(S) and Q(S) = J(S). Since N(S) ¢
JS) = Q(S) and Q(S) < N (§), then N(S) = Q(S) =
JCS).

COROLLARY. Let S be a left, unitary,
distributive near-ring with left zero and let M be

normal subgroup generates by arbitary right
maximal  S-subgroup M, then the radical J(S)

coincides with quasiradical  Q(S) and the radical

subgroup N(S) ol S.

THEOREM 5. let S Dbe a lelt unitary
nonassociative near-ring with distributor D, P is a
subgroup of (s,+) such that J(5) o P, N arbitary left
P-potent ideal (subgroup) of §, let eacli maximal
right ideal M ol § contain all the assciators of the
ordered triple  (NNS)  and the relative right
distributor (r.r.ch, D, (See [8], Dy 3.), of the subset N
with respect to the set 8 and let § satisty d.c.c. for
ideals (right subgroups), then the radical J(S) of S
contains all the left P-potent ideals (subgroups) of S.
PROOF. Let N be P-potent left idel, ie. N < p,
for a nonnegative integer k. We have (o prove that N
is containd in every right maximal ideal M of S.1If
N P, then NY = N* N+ 4+ NNYY < P Assume
that N & M. We form the minimal right ideal N, of S
which consist N, This ideal contains of thous
elements x which can be written as a finite sum of
the form x= Z (,gl +,t, - ,gvl)_ s;te S, n; € N, for

!

all i,

If Na M, then Ny M. Then, Nyg+M is an ideal and
since Ny + M o N, then Ny +M =8, Since S is unitary,
let e be iU's identity, thene=x+m, x € Ny, me M
and ny - =N ) e =L)X m) = (n
oo M X F e nepm = (- n Dx (mod M) =
(e ) (Uids gt -s9) =Zao; o me)(s o+ g -sy)
=20 s+ (g i) (k) = (g e i) 8)
=iy st [0 gl —at(nnt — (g
o )s) = (where a =( nn)t; ~ n(ng) and n=n1ny- ...
M )= 250 ne)siF [0 = ati+ 0 =y 0 )s;)
= 0 (imod M), because aeM, Hence, n, -...- N €M,
forall meN, i=1, ... k-1. Thus, Nk‘lg M.

As well as we can prove (nn, ...n)e M, n; €
N, i = 1,..k-2. Proceding in this way we finally
prove that N is contained in M and this contradicts

our assumption. Hence we conclude, since the
intersection of the all of maximal ideals M of S is
contained in J(S), that each left P-potent ideal is
contained in J(S).

COROLIARY 1. let S be a lett unitary
nonassociative near-ring with distributor D, N
arbitrary left P-potent ideal of S, let each maximal
ideal of § contains all the associators of the ordered
triple (N,N,S), the rr.d. D, of the supset N in S, S
satisfies d.c.c. for right ideals and J(S) the radical of §,
then S/J(5) has no left nonzero nilpotent ideals.

COROLIARY 2. let S be a left unitary
nonassociative near-ring with distributor D, N
arbitary left nilpotent ideal of S, let each maximal
ideal of S contains all the asociators of the ordered
triple (N,N,S) and the r.d.d Dr of S, then S/J(S) has
no left nonzero nilpotent ideals.

COROLIARY 3. let S be a left unitary
associative near-ring with distributor D, N arbitrary
left P-potent ideal of S, let S satisfies the d.c.c. for
right ideals then S/J(S) has no left nonzero nilpotent
ideals.

COROLIARY 4. let § Dbe a left unitary
associative and distributive near-ring, P is a subgroup
of (5,+), N arbitrary left P- potent ideal of S and let S
satisties the d.c.c for the right ideals, than S/J(S) has
no left nonzero nilpotent ideals.

THEOREM 6. Let S be a left unitary near-ring
with the distributor D which is subset of the
commutator subgroup C of (§,+), every right product
of n elements of S equals O and every maximal
subgroup of the group (S,+) be an S-subgroup. Then
J(8) = Q(8) = N(S).

PROOF, By Cor. 10.32. of [6] every maximal
subgroup of a group (S+) is normal and contains the
commutator subgroup C of S. Let M be a maximal
subgroup of (S,+). Since M is maximal S-subgroup,
by the assumption of the theorem, contains the
distributor D, then it is a right ideal and a modular
right ideal. Hence, Q(S) DN(S).

Let every product of n elements of S be equal
O, then Os =50 =0.Let [ be a maximal right ideal
of §, then it is a right maximal S-subgroup. If there is
a maximal right S-subgroup P of (S,+) such that P o
I, then we get a contradiction. Really, since P is a
normal subgroup, contains commutator subgroup C
(by Cor. 10.32 [6]) and, by the theorem, D, thernn P is
a right ideal. Hence 1 is a maximal right S-subgroup
of (§,+). Then Q(S) € N((S). So, Q(8) = N(S) = J(S),

CORROLLARY, Let S Dbe a left unitary near-
ring with the distributor D which is contained in the
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commutator subgroup C  of S, every maximal
subgroup of (8,+ ) is an  S-subgroup and S has a left
zero. Then S/)(S) is the commutative and distri-
butive near-ring. In particular, if every maximal
subgroup contains the associator-subgroup of §,
A(S), then S/J(S) is the ring.

THE QUSIREGULARITY, THE GROUP-
POTENCY AND THE RADICALS

Definition 2. An element s of a near-ring S is
said to be left quasiregular (i.q.r.) if, and only if there
exists s’e S such that (e - s)s" = (Cf [4]).

If z is an element of a d.g. left near-ring S,
then N, denotes the least normal subgroup of (8,+)
which contains the group generated by all elements

(x—zx), for all xe$. Element y of N, are finite sums of

the form 2,(y, +x~zx~y), x,, v; € S, forall i. Let §' be
the set elements which additively generate group
(5,+) and whose elements are right distributive in S
then for s°e S we have (Z.(y, + x— zx, — y, s’ =2(ys’
+x8" ~(2x)s'-yis) =2y Fxs—z(xs)—a—ys’), where
a = (zx)s—2(x8"),%,y, € 5). Accordingly, N, iz a right
ideal if it contains the normal subgroup generated by
all the relative feft associators of 8 in relation to zS
(See 1.2.88C). By N, we denote the least right ideal
which contains N,.

Definition 2. An clement z of S is left quasi-
regular (Lg.r) ifand enly i N, =S,

A subgroup of S is said to be quasiregular (q.r.) of

only it all its elements are Lg.r.
(See DLITL].

It is clear (by this defition) that an element s of

S is La.r. if and only if there is a set of elements of S
(x,8"), i€l, for some finite index set I, for which

25 (x, +8" = 88", -x;) = s. This definition is equivalent to
def..2. (See [2,pp.46-47] and [4], Def. 1. and proof.
(2.2.) Tho

THEQREM 7. Let S be a unitary d.g.,left
(nonassociative) near-ring, z € Q and let N, contain the
associator (z,5,8") = {a = (zx)s"-z(x8’) %, € S, 5°€S’}.
Then N, is a right ideal of S and Q (S) of $ is the
quasiregular (Cf. Th.3.2.[1]).

PROOF, We just proved that N, is a right ideal
of §, it (2,8,8) N, Then the class of all the right
ideals of &, containing the right ideal N,_, which
dosen’t contain indentity of S, isn’'t empty. By Zomn's
lemma N, is contained in a maximal right ideal
which dosen’t contain the indentity of S. Denote this
ideal by [. Now, Q is contained in I and, therefore, z
is the element of L. Since, (x - zx) € 1, for all xe 8,
then xe 1, for all xeS, ie 1 = S This is a
contradiction to the property of 1 not to contain the
indentity of S. Hence, N, =S and N, iz q.r.

Let K be the set of all the left quasiregular
elements r of §, S, ={(e —~1)/r €K} and S, = {i’e SKe
-’ rek}.

The associator A of the ordered triple (X,Y,7)
of arbitrary subset X,Y,Z of § is the least subgroup of
group (S,+) which contains all associators a = (xy)z
-x(yz), xeX, yeY, zeZ.

THEOREM 8. Let S be a left unitary d.g. near-
ring which satisfies the d.c.c for right S-subgrops of
S, let P be a quasiregular right S-subgroup of § and
P=pP" 2" 5 | oP"5 P the d.cc for right
S-subgroup, I a minimal right S-subgroup such that
Po 1 and (P™1 P™ ) 1, for some nonnegative
integer n. Then P is I-potent. In particular, if A =
{1,5,,5,} ={0} or (" | 1, P") ={0}, then P is
nilpotent.

PROOF. Let P be a nonzero quasiregular S-
subgroup of (5,+), then there exists nonnegative
integer n so that P =P = 1 p™ < 1, then this
theorem is true. A- ssume that P ¢ I. Let R = P
and R @ I, then we get a contradiction .By the
assumption of this theorem there is a minimal S-
subgroup 1be contained in R so that
Riz 1. Thus, there is an element ie I so that Riz 1.
Since IR =1 then ir = i. Also, there
exisis 1€ RBL so that 1] @ 1. Since 1 is quasiregular,
then e - 1 has no this proprrty. So, from ir =i, ( rii—
r(ir) = a it follows a = 1ir—e) e I, for all r € R. Since
r—e ¢ P, thenrie I, for all v € R, a contradiction to
Ri ¢ 1. Thus R = P < I and P is a [-potent S-
subgroup. Let {1,5,S,} ={0} and if we assume that
R {0}, then Ri & {0} and since R is a quasiregular,
then there exists r'e §, so (hat (e~ )’ = e. From here
and from ir = i it follows 0 =(i(e — )’ = i((e ~1)1") +
a’and a’ = —i, where a’ =(i(e- )1’ — i((e—1)r’). Since ,
by the our assumption , (1,5,,5,) ={0}, then i = a’= 0,
a contradiction to Ri @{0}. Therefore, R = 30¢ and I is
nilpotent.

Also, if (P 1, P™) = 50¢, Ri = §0¢ then 4 = ( 1i)r
—1(ir) = 1ilr —e) =0, forall r € R. Since r ~ e = 0
then 1 = 0, for all T € P, a contradiction to the
assumption Ri # {0}. Thus, P" = {0}, ie. P is
nilpotent.

COROLLARY 1. Let a right S-subgroup P of a
lefi d.g. unitary near-ring S be cuasiregular, ler S
satisfy the d.c.er P=pP'" o .o P o p 5 A
=P P") <1 and A normal minimal right S-
subgroup generated by A. Then each quasiregular
right S-subgroup /P of group (f5,+)=(5 / A, + ) is
nilpotent, where I is a minimal right S-subgroup such
that P O L

COROLLARY 2. Let the radical J ( the quasiradical
Q, the radicai subgroup N) of a unitary d.g. left near-
ring S be quasiregular, $ satisfies the d.c.c.: J = J*
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(n+l)

o ] n) } ((2 Q :) DQ(H} DQ\XH’J)
N =N = :N“ Nm“guhmdA‘GwIﬁU
€ QL™ < 1 N IN") < D. Then | (Q
respectively N) is [-potent, where I is a minimal right
S-subgroup such that Q o1 ( N D). In particular, if A
= {0}, then J is nilpotent.

COROIIARY 3. Let § be a left d.g. near-ring
which satisfy the d.c.c. for the right S-subgroup, 1
minimal right S-subgroup of (S,+) and Q the
quasiradical of $. 1f (Q",1,Q") < I, then Q is an I-
potent right ideal containing all the I-potent right
ideals of §. Consequentely, S has no I-potent right
idals which aren’t contained in I if, and only if it’s
quasiradical is contained in 1.

The prool is similar to the proofs of Th.1. and
Th.5,

THEOREM 9. Let S be a left d.g. nearring
satistying the d.c.c. for right S-subgroups, Q the
quasiracical of S and T a minimal right S-subgroup
such that Q 2 1. The ideal-radical 1(S) is the ideal (Q :
1) which is contained in Q and which contains all the
I-potent right ideals of the near-ring S.

THEOREM 10, Let S be a unitary, left, d.g.
(nonassociative) near-ring satisfying the d.c.c. for
right S-subgroup, I a minimal right S-subgroup, J the
racical of S, Q the
quasiradical of S, R the ideal-tadical and (Q"1,0")
chand (§Sua) ) aek, =1,..., n where I are the
right minimal nonzero ideals of S, Then, the
following conditions are equivalent:
1.The radical is I-potent.

2.The radical is the quasi-radical.
3.Every maximal right ideal is a maximal $
4.The radical is the ideal-radical.
5.Every proper prime ideal is maximal.
0.Every cyclic irreducible S-group is a minimal $-
group.

S-subgroup.

PROOF. L implies 2. The radical of S contains

the quasi-radical of S and since (Q",1,0") < I, then

the quasi-radical contains all I-potent right ideals of
S. Therefore, the radical is the quasiradical if it is I-
porent

2. implies 3. If the radical J(S) is the quasi-

mhml Q. then every maximal right ideal contains
JES). But 8/J(S) is semi-simple (l.g. near-ring and so is
a direct sum of right ideals 1, =1,/I,i=1,..., n, of
S/1(5) because (S, S, a;) = {0}, for some 2, € 1,
i=1,...,n, which are minimal right S$/J($)-subgroups,
where S =S5/], (Cf Laxton [1]and [10,Th.8.]). It
lollows that every maximal right ideal is a maximal
right S-sugroup.

3. implics 4. If every maximal right ideal is a
maximal right § subcxoup then the radical is the
quasnachcal and  since (Q“” LQ™) < 1, then it I-
potent ideal. But the radical contains the ideal- mdifal
(Cf Df 4. [0]) and since (R™ ILR™) < (Q™1,0™) ¢

then the ideal-radical contains every I-potent ideal of
S (CE. Th.1. [0]). Therefore, the radical is the ideal-
radical if it is I-potent.

4. implies 5. If the J(S) is the iceal-radical then
every prime ideal P of S contains J(S) (Cf Df.1. of
[1D. Further, M\M,...M; € M,~M,N...~M=J(S) < P,
where M;, ; =1..., r, are maximal ideals of S. (If S
satisfied d.c.c. for right S-subgroups, then the 1dd1ca1
is, in fact, a intersection of a finite number
maximal ideals). Hence, M; ¢ P, for some I, and
therefore M, = .

5. implicies 6. Let © be a cyclic irreducible S-
subgroup of § (Df 2. [0]. Then the annihilating ideal
p=(0: £ ) is prime ( Cf Proposition 1. [1]) and is a
maximal ideal if condition 5. is salisfied. In this case
S =85 =5/Pisasimple d.g. near-ring and so is direct
sum of isomorphic minimal $/P-subgroups ( Cf [1, Th
0.)]. Since Q is an $/P-subgroup of $/P and has an
S/P-generator it follows that it is a direct sum of
minimal §/P-subgroups. But  is irreducible and so it
must be a minimal S/P-subgroups of S. Hence, Q is a
minimal S-subgroup.

6.implicies 1. Let M be # maximal right ideal of
5 Then 8/M is a cyclic irreducible S-sugroup and
hence it is a minimal S-subgroup if condition 6. is
satistied.

Thus, M is a maximal right S-subgroup.
Therefore, the radical and the quasiradical

must be equal in this case and radical J(S) is I-
potent.

COROLLARY 1. et S be left, unitary, d.g.
(nonassociative) near-ring satisfying the d.c.c. for
right S-subgroups, I a minimal right S-subgroup, J (Q,
R) the radical (the quasiradical, the ideal-radical) of §
Q™ 1,Q"™) ={0} and (8,5,2) = {0}, a4, € J,,i=1,.... n,
where J; are the right nonzero mmlmal 1de(1ls of §.
Then, the foﬂowmg conditions are equivalent:

1. The radical J is nilpotent.

2. The radical is the quasiraclical.

3. Every maximal right ideal is a right maximal
S-subgroup.

4. The radical is the ideal-radical.

5. Bvery proper prime ideal is maximal.

6. Every cyclic rreducible S-group is a minimal

S-group.

COROLLARY 2. Let 5 be a unitary, left, d.g.
associative near-ring satisfying the d.c.c. for right S-
subgroups. Then, the following conditions are
equivalent:

1. The radical J of § is nilpotent.

2. The radical J is quasi-radical Q of S.

3. Every maximal right ideal of S is a maximal right S-
subgroup.

4. The radical is the ideal-radical.

5. Every proper prime ideal is maximal.

6. Every cyclic irreducible S-sugroup is a minimal S-
subgroup (See [0,Th.6.]).
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REZIME
Svojstva radikala neasocijativnih skoro-prsten
Veljko Vukovi¢

U ovom radu ispituju se svojstva radikala
neasocijativnog  skoro-prstena; svojstva  radikala
neasocijativnog,  distributivno-generisanog  skoro-
prstena i svojstva radikala levog, neasocijativnog,
distributivno-generisanog  skoro-prsiena S koji
zadovoljava uslov opadajudih lanaca za desne S-
podgrupe.

Takode, pokazano je da se neka svojstva
radikala  asocijativnih  distributivno-generisanih
skoro-prstena mogu  uopdtiti i da vaze i za
distributivno-generisane (d.g.) neasocijativne skoro-
prstene. Analogno asocijativnom, unitarnom, d.g.
skoro-prstenu radikal J(S) levog, neasocijativnog i
nedistributivnog, unitarnog, d.g. skoro-prstena sadrzi
sve grupa-potenine desne S-podgrupe.

Ako neasocijativni d.g. skoro-prsten S sacrzi
uslov opadajucih lanaca za desne S-podgrupe i ako
je 1 desna minimalna normalna S-podgrupa takva da
je J(5) 2I, tada S nema I-poteninih desnih S-
podgrupa P, takvih da je P © I ako i samo ako je

JS=L
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Some refinements of Hadamard’s inequalities
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ABSTRACT

Some refinements of Hadamard’s inequali-
ties in terms of mnitiple integrals are given.

Key words: refinement, convex function, mappings, Jensen'’s integral inequlity, multiple integrals
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INTRODUCTION
The double inequaliti

(c/+/)

b
( /k }<Jv [/(\)c/\<

S+ f(D)
2

which holds for all convex function /2 T <
R— R (Iisa b, is known
in the fiterature as Hadamard's inequalities. We note
that J. Hadamard [5] was not the first to discover them.
As is pointed out by D. S. Mitrovi¢ and 1. B. Lackovié
[9] the inequalitics (1) are due to C. Hermite who
obtained them in 1883. ten yezn's‘ before j. Hadamard.

In the recent paper [4], S. S. Dragomir, J. E.
Pecari¢ and J. Sandor have established the lollo“ ing
refinement of this result.

Theorem A, Let /:
[ (a<h),
following inequalities:

ninterval)a, b € Twithha<

be a convex func-
n € N* Then one has the

!/ — R

tion and a, b

n+

b I
"+ b 1 ) -
/L }5 N f‘/‘( ' Z"'\./J dur...
2 (b=« /)H ! (J/ ;] 1+ o
'[ J/ ()1 j‘/\lu.d‘,\',,g
=

i

. C/h\';H.[ S I

b, 7

I RS SN i . _‘l_‘& v )
S o e f J./ [ 3 J(/‘/\ Py £ b J‘/(..\)d‘x

o«

Fora given conves function /: /[ — R anda,
b, e I with « < b we can define the following map-

pings:

h

H(Y: —;} J" E/\+(1~/) ”jbj dx

H:[01] = R

and
b oa
A0 =R )y =3 SO+ (1 =1) p) dady.
(b~ (I)“ (! /I{

These mappings have some interesting proper-
ties which are embolied in the following theorem (see
[3, Theorem 1 and 2])

Theorem B. In the above assumptions, we have:

(i) HandF are convex on [0, 1];
and
(ii) One has:

TEPNEEAN
fH()=H(O) :‘/‘!K”J; o
t e[0,1]
and
b
sup H(t)= H(l)*m J/(V\) da
t €0, 1]

(i) Forall s in [0, 1/2] the following equality
F(s+1/2)=F (1/2-5)
holds:

(iv) We have:
bob

o e 1) 1 < f X+ X a+ b
inf F([)Mr(zju(b~n)‘)‘ j l/( Jc/\d >/[ J

o
t e{0,1]

and
2

1
sup F(t)=F(0)=F(1)=— 1 f(x) dx;
sup F(t)=FO)=F(1) == [/(x) dv;
4
t e[0,1]
(v)  His monotonous nondecreasing on [0, 17;

(viy Fis monotonous nonincreasing on [0, 1/2] and
nondecreasing on [1/2, 1];

(vii} The folloving inequality:
H()YsF(@) foralltin[o, 1],
holds.
For some application of the above results, we
refer to [3], [4] and [5] where further references are
given.
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Now, let T be a nonempty set and m be a natural
number with m=>2. Suppose that & 1, ... ,0m: T— R
are m functions with the property:

(Y20 ¢=m,..omy and oy (1) + ... +om(t)=1
forall rin 7.

Consider /-
ing on the interval Tand a, b e T with a <b. We can
define the folloving sequence of mappings:

I < R— R agiven convex mapp-

[n1] 1 b
H Dy=— 1oty + P+ ...
NGRSl A CHORIEACH )
«a
a+b
e o (1)) 5 )d‘\‘],
[ | boh
Hy, (t):=—— Jj/‘(u1([)A\']+(1_>(/).\‘_:+((15(f)
(b—a) a d
a+ b
o) T Y dx i dxo,
] . b b
Hp (1) := = J. J«‘/‘(CCI(I‘)A\']ﬁ-...—!-
(b=a) a a
a+0b
+ =t (1) Xt + (x;,,(/)—-)——) ANy AN e
and
[ 7] 1 b )
H ), ([)::ﬁ J‘ J‘./‘((Ll(f)xl"'...-i-
(b—a) g

o)) dxy o dx gy

where 7is 7

It is clear that the above mappings are well-de-
fined for all #in 7and the following theorem holds.

Theorem 1. Left fa; (i=1. ... ,m) and m be as
above. Then:

() We have the inequalities:
b

f‘ [(x) dx

[/N]

. [
(2) _/'(MJSH; (/)S/’[m-i(l)éb

2

forall rin 7
(i) It there exist fye sothata | (1n)=..= 0, (fo)=0
(1< p <m-1), then:

[ 11} [ /
Gy inf H, (t)y=H)| (m):./‘(ﬁjj for1<7<p;

2
teT
(i) Ifthereisatl € Tsothata(n)=1(1<p< m-1),
then
[1] [n1} [m] for]
4y sup Hy ()y=sup H (y=H; (h)=H (r)y=
teT el

b

1.
= |7 () dx,

and
fr1} [
l’le‘H{] (f):H(j ([J ):‘/F(a: b}
teT

forall p<i<m-~1 and1<g<p-1.

(ivy If T'is a convex subset of a linear space Y and a,
(i=1,...,m) satisty the condition:
iy iBra)=voi(tn+PBai(r),

=, ..., 10

forall ¢, f2in Tandy, 3 withy+B=1andy, f 20,

{IH] ll)l]
then”, (I1gl<m-andH,

pingon T.
PROOF. (i). By Jensen’s integral inequality [7],
we have:

are convex map-

[m] b

Hi ()2 f(on (I);}—a J"xl dny+ (o (1) + ...+

a+b -+ b
tom (D)) =/57)
for all tin 7, which shows the first inequality in (2).
Now, supose that 1 < /< m—2and t € T. Then, by
Jensen’s integral inequality, we also have:

[
Hivi ()=
b b
1 .
= I JA/(OL; (DX i+ Ftorer+ (a2 (0)+
(b-a) a a
b b

! j jf(al(/)

a-+

b
> ) dxg .o dxie >

oo (1) (a-b)

o

b

f“\‘/ﬂ dxre 1+

e}

Xy+ Ao {(8) xpF ()
b—a

[ 1]
dxy=Hyp (1),

_ . , [m] ,
which shows that the finite sequence {1/, (1)

. -+ O
{2 (1) + .. +am(z‘))£~5~ axiy ...

=1,m—1
is monotonous nondecreasing for all rin T,
On the oder hand, Jensen's inequality yields that

[m]
H (=
b b
1 .
Z_“_I-]: I j_f(al(f) N+ Ay ()X -1+
(b-a a a
b

1 fon
+ Cn (f)_b_—a ﬁ/\'m dxm)dxy .. dyy-i=Hum-1 (1),
P

forall #in 72
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Finally, by the convexity of one has:
flan (D a+ o +ram®)ap<ar () f (v )+ +
+ o (£) ) ()

forall tin Tand x; € {a, bl withi=1,..,m
Integrating this inequality on [a, bjm, we derive:

b b
J' J‘f((l' (yx i+ .oy xm)dar... dypms
5 113 5 4
< J j‘(ou O S+ o) f(xm))dxy .. dxm=

a a
b

a)" "t [f (x) d,

o

=(b-
which implies the inequality:
f] 1 b
L P a— T I\
Ho (1) o= [/ (x) v,
o
for all t in T, and the statement (2) is proven.

) e (to)y=...=0p(to)=0 (1<p<m=-1),then

opr1 (Fo)+ ...+ oy (1) =1 _“Therefore:
[} 5] b
H) (1‘“)‘( J I/(((L/>+i(f(>)+ Ao (fo))
a
{h: b dxi..odxp=f (ﬂ+ b).
Since
; [ fr1
("+ 2Y<Hy (to)<...<Hp (to) (see (i),

the statement (ii) is proven.

Gin I gt )—1 thenue(4))=0 foralls=p

(1<s<m). Thenfor p< 1< m=-1, have:
L]
I ty= Flxp)dyy ... dyy=
run= c/) '[ J‘ o ‘ / -4
1Z] " b /; [m]
"(./‘(,\-) dy=———" j...j/‘(‘x-,,) dvy .. dvw=H (1)
o ([)_ (I) 14 o

If 1<g<p-1,one has:

fai] h

1 a+b a+b
H g ([I)WWJ .[ ( J(/\] d\q—/( 5 j

«

Using the statement (i), we obtain easily (4) and (5).

(iv) Let v, p20 with y+B=1 and #1, 72 € 7, then
by the convexity of, we have:

[l"]
H; (yh+Ph)=
b b

:(b )[ j I/(OL](Y[]+BI)),\1 oyl B )xr+

+
-ﬁ—(OL/+J(‘/f1+ﬁl‘z)-&—...-%—Otm(yi‘1+BI‘,_)))—a7 )d;x1

b b
= ,j [Far@ @) s o) wr+

+((Xl+l(fl)+~-“|'0Lm(fl))g*;“")+f3((ll(Ig).x‘[+.4.+

voy(Fayart (e (Fad+ v am(f2)
[n] {m]
SyHr (O)+BHr (1),

frj
for all 1<7< m-1,which shows that #,

on T.

is convex

[}
The factthat H; isconvextoo on T'goes likwies

and we will omit the details.
The proof is finished.

Remark. If we choose T=[0,1]m=2,ai1(t)=t
and ay (¢)=1-1t, we recapture a aprt of Theorem B.

In the above assumptions for foq (i=1, ..., m)
Tand m we can define another sequence of mappings

[m]

connected with H; (1<7<m-1)and given by:

b

[Hl
G (tr=a () Jqf(v\)d\‘i* (a2 (H)+ .. +0tm(f))/[a+b]

[n1] h

G2 (1) ~ou(r)+a>(l))—— j/(\)dw

(a5 () + .. +oc>(f))f(a+b)

[)ll

Gm—l(/)'(1](/)"'@111—1(7))’—‘“ J-f(\)d\+
+ am(z‘)f(*rj forall tin T
L2

The following theorem also holds.
Theorem 2. In the above assumptions, one has:

(i)  The folloving inequalities:

b

T ) d

. +b [)N] [”l]
J ("2 )SG; ()< €CGm-1 (1)<
J

hold, for all tin 7¢

(ii) Forall i=1,..., m—1, one has:

[ [

Hi (4G () forall tin T;
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(iii) If there exist 1o e T'so that
o) (to)=...=op(lo)=0 (1<p<m-1), then:
[r] [m ’ +1 .
nfGr =G, (w)=/ [ﬂ_}_ﬁ) forall 1<7<p;
teT

(ivy  Ifthere existatl € Tsothat an(r1)=1, then:

[ [m) 1 o
sup Gy (1)=Gy (“):E J‘/'(,\-)dx
a

teT

and

[m] [m] fa+ b
III/G[/ ([):G([ (/I ):/ ( b )
tel

forall pgi<m=-1 and 1<g<p-1;

(v) I'Tisa convex subset of a linear space

Sa+b ,
Y, f ( 5 JZO and a;(i=1,..., m) are convex

[n1]
mappings on T, then &

forall /=1,...,m-1.

are convexon T

PROOF. The argument of (i), (iii), (iv) and (v) are
[l?l]
obvious by the definition of G

Let prove the statement (ii).
Since [ is convex on I, one has:

(I=1,...,m=1).

[
Hi ()=
b b

=(b 1 )i j J“/.(al(f)”\bi+"'+al‘(7)v\'i+((x,-+‘(f)+
=

ol

o+ b
2

+ ... +(lm(/))

2
. I ((1; (Y S+ oo () S+ e (D) + .+

o

’ l [
ax )j (¢), i=1,..., m=1

+ (1) )/( 5 dyy ... dyi=G g

forall tin 7; which shows the statement (ii).

For other results in conection (p Hadamard's in-
equalities we send to [1-5] and [8-12] where further
references are given.
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REZIME

NEKA POBOLJSANJA ADAMARDOVIH NEJED-
NAKOSTI
SEVER S. Dragomir i D. MILOSEVIC

Rad [4] sadiZi nejednakosti s visestrukim inte-
gralima koje Prestavljaju rafiniranja dvojne nejednak-
osti (1). Ovde su teoremama 1 1 2 data poboljadanja tih
nejednakosti.
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