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Ndikimi i dinamikés sé informacionit né sjelljen kolektive né
njé rrjeté sociale

Klotilda Nikaj!, Margarita Ifti2
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PERMBLEDHJE

Qéllimi kryesor i kétij punimi éshté prezantimi i njé modeli té transmetimit
té informacionit né njé rrjeté sociale, si edhe ndikimin mbi topologjiné e
rrjetés. Modeli i pérafruar pér transmetimin e informacionit edhe pse né
dukje shumé i thjeshté, na jep informacione té vlefshme pér strukturén dhe
karakteristikat e rrjetés. Duke supozuar se njé numér i caktuar agjentésh
kané njé informacion specifik dhe ky numér do té rritet pértej njé mase
kritike, atéheré do té kemi njé ndryshim automatik né sjelljen kolektive té
agjentéve. Bashkéveprimi mes agjentéve béhet sipas disa rregullave
standarde. Mund té vérejmé se evolucioni né kohé, tenton t&€ homogjenizojé
dinamikén e variablave té rrjetés. Studimi joné lidhet me zhvillimin e
modeleve teorike dhe té aplikuara gé ndihmojné pér té analizuar veprimet e
individéve apo strukturave si dhe kombinimi i metodave dhe teknikave mé
efikase, pér té karakterizuar topologjité e rrjetave sociale.

The influence of information dynamics on the collective behaviour
of a social network

ABSTRACT

The main goal of this paper is to introduce an agent based model for the
information transmission and the topological properties of a social network.
If we suppose that some of the agents have specific information, and this
number increases up to a critical mass, than we will have an automatic
change in the collective behavior of the agents. Agent interaction follows
some standard types of network topologies. We can point out that the
evolution in time, tents to homogenize the dynamics of the variables. We
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aim to combine recent advances in the statistical, theoretical and applied
modeling of social networks to contribute to agent-based modeling
traditions, specifically, by providing structural characterizations of a variety
of network topologies.

Hyrje

Dinamika e shpérndarjes sé informacionit [1,2] éshté njé dukuri
komplekse, e cila ndikon né té gjitha drejtimet e jetés njerézore. Né njé boté
ku secili individ ka njé mendim té pavarur, né njé situaté té caktuar, kur
duhet té marrim njé vendim, lind domosdoshméria té shkémbejmé
informacione. Si pasojé e shkémbimit té informacionit, individét
gradualisht mund té ndryshojné sjelljen e tyre kolektive. Ka raste kur té
gjithé mbajné té njéjtin géndrim. Ka raste té tjera kur bashkekzistojné
géndrime té ndryshme dhe pér pasojé edhe versione té ndryshme té
informacioneve gé mund té shkémbehen mes individéve. Sjellja kolektive e
individéve ndikohet edhe nga shumé faktoré sociale té tjeré té cilét mund té
jené té sinkronizuar[3] ose jo. Né kété punim, do té prezantojmé njé model,
né té cilin gjendja e agjentéve éshté njé variabél i vazhduar, i cili evoluon
né ményreé té tillé gé tenton té homogjenizojé sistemin.

Sjellja kolektive dhe teoria ngjitése né njé rrjeté sociale. Sjellja kolektive
kupton njé sjellje spontane dhe té pastrukturuar té njé grupi njerézish,
pérballé té njéjtés ngjarje, situate apo problemi. Turma pérkufizohet si njé
grup i madh individésh gé ndodhen té lokalizuar né njé hapésiré té caktuar.
Turma reagon njékohésisht ndaj problemeve dhe ndajné karakteristika té
pérbashkéta. Informacionet dhe ideté e tyre shpérndahen shumé shpejt mes
anétaréve té turmés. Grupimi i njerézve né turma pérbén njé ngjarje té
zakonshme té cilat mund té shikohen gjaté njé aktiviteti sportiv, artistik, njé
vendpushimi apo gjaté njé sezoni zbritjesh né gendra tregtare. Sjellja e
turmave pérfshin sjelljen e individéve te grupuar sé bashku, ndérsa turma
pérfagéson njé grup individésh té cilét kané njé géllim té pérbashkét.
Gustave le Bon [6], njé sociolog dhe psikolog francez, i lindur né 1841-in,
gé konsiderohet si themeluesi i psikologjisé sé turmave, i cili shpjegon
sjelljen e individéve né turma. Turma pérfagéson studimin e mendimit té
shumicés, apo té sjelljes kolektive, ku turma ka njé lloj influence
hipnotizuese mbi individét. E théné ndryshe, ka aftési ngjitése, njélloj si njé
sémundje; dhe kjo aftési ngjitése e turmés ushgen vetveten. Njé shembull i
teorisé ngjitése té turmave mund té jeté largimi masiv i njerézve nga Tirana
né néntor 2019, si pasojé e lékundjeve sizmike dhe pérhapjes sé njé lajmi
gé njé tjetér Iékundje do té godiste qytetin. Né literaturén akademike mund
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té shikohet modeli i transmetimit té informacionit me modelin e difuzionit
[4,5].

Modeli i transmetimit té informaconit né njé rrjeté sociale

Sjelljet sociale nuk mund té kuptohen plotésisht pa marré né konsideraté
strukturén e rrjetés né té cilén marrin pjesé. Topologjia e rrjetés mund té
jeté shkak pér ményrén e shpérndarjes sé informacionit, prandaj do té
marrim né konsideraté rastin kur kemi njé rrjeté té drejtuar. Sjelljet sociale
si¢ jané komunikimi apo té mésuarit, nuk mund té kuptohen plotésisht pa
marré né konsideraté edhe strukturat me ané té té cilave transmetohet
informacioni [4, 5].

Ky model na tregon ményrén se si shpérndahet informacioni né njé rrjeté té
drejtuar. Informacioni léviz ndérmjet nyjeve né rrjeté, vetém me ané té
lidhjeve direkte mes dy nyjesh. Kjo rregull e thjeshté na jep tablo
interesante né lidhje me topologjiné dhe stabilitetin e rrjetés. Pér mé tepér,
modeli [5] na ndihmon té kuptojmé vetité dinamike té rrjetit dhe shérben si
njé pikénisje pér té ndértuar modele mé komplekse e né té njéjtén kohé gé i
afrohé&n mé shumé realitetit.

Né kété model supozojmé se,

e Agjentét pozicionohen né nyjet e rrjetés sociale, ku nyjet e rrjetés jané
té gjitha té lidhura me njéra-tjetrén.

e NEé qofté se njé numér i caktuar agjentésh kané njé informacion specifik
dhe ky numér do té rritet pértej njé mase kritike, atéheré do té kemi njé
ndryshim automatik né sjelljen kolektive té agjentéve.

e Informacioni mund té kalojé nga agjenti i tek agjenti j vetém dhe né
qofté se vetém ekziston lidhja ndérmjet i dhe j.

e Megenése kemi té b&jmé me njé rrjeté té drejtuar, nyja i i jep
informacion nyjes j, edhe pse nyja j, nuk ia kthen.

e Shpérndarja e informacionit dhe ndikimi social jané dy dukuri té ndara.
Kur njé agjent merr njé informacion, ai vendos ta shpérndajé ose jo tek
fqinjét e tjeré.

e Secili nga agjentét ka njé probabilitet prej 20% pér té marré
informacion nga fqinjét, informacion té cilin mund ta akumulojé ose ta
transmetojé tek fqinjét e tjeré.

Si fillim pércaktojmé numrin e nyjeve, si edhe numrin mesatar té lidhjeve
gé ka secila nyje. Rrjeta krijohet né bazé té aférsisé sé nyjeve. Njé nyje
zgjidhet rastésisht dhe lidhet me nyjen mé té afért. Ky proces pérséritet
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derisa rrjeta té keté numrin e duhur té lidhjeve gé i pérgjigjet numrit
mesatar té lidhjeve té nyjeve gé kemi pércaktuar gé né fillim. Né fillim té
simulimit, pércaktojmé se sa nyje do té pérmbajné informacionin i cili
mund té ndikojé né sjelljen kolektive té nyjeve té rrjetés. Né secilin hap,
secila nyje, ka njé pérgindje informacioni né lidhje me fqinjét né rrjeté.
Sasia e informacionit gé ndahet, do té jeté e barabarté né té gjitha lidhjet gé
dalin nga secila nyje. Né qofté se njé nyje nuk ka lidhje dalése, atéheré ajo
nuk e ndan pérgindjen e saj té informacionit, por e akumulon.

Figura 1. Tri gjendjet e mundshme té agjentéve té rrjetés: a) Agjentét qé
pérfagésohen nga nyjet me ngjyré té& gjelbér marrin njé
informacion nga fginjét me njé probabilitet 20% b) Agjentét
aktivé me ngjyré té kuge vendosin ta transmetojné
informacionin tek nyjet fqginjé c¢) Agjentét joaktivé qé
pérfagésohen nga nyjet me ngjyré gri vendosin vetém té
akumulojné informacion.

Agjentét e rrjetés bashkéveprojné me njéri-tjetrin dhe shkémbejné
informacione. Né qofté se diferenca mes informacioneve gé mbartin éshté
mé e vogél |x(t)-x’(z)|<u, agjentét do té ndryshojné gjendjen e tyre sipas
rregullave té méposhtme:

D=+l OO (L)
x ()= O +ulx@)x 0], ()

ku x dhe x’ éshté informacioni gé kané agjentét dhe O<u<1 éshté njé
parametér konvergjence.

Analiza e shkallés sé shpérndarjes sé nyjeve té rrjetés. Le té supozojmé se
shkalla e shpérndarjes sé nyjeve té rrjetés ka trajtén e ligjit té€ Poissonit
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sipas formulés (3); ku, P(d) éshté probabiliteti gé njé agjent té keté d
fqinjé. )
P(d):[':l_ff:' ]pde—'::'!—l:'p. (3)

d!
Né qgofté se zgjedhim q=0:1-g=%(1 — q)*P(d),1 =Z(1)%P(d), (4)
Zbérthejmé shprehjen e mésipérme né seri Taylor:

e*=1+x+=+- =3I (5

Z(l _ q]d][':l;':f :'d]pde—l:n—lllp — e—l:ﬁ.l'—l:lPel::lz—lllpl:l—q:l — e—ql::lz—lllp

(6)
ose —log(1-g)/g=(n-1)p=E(d)

Ku, E(d)-&shté vlera e pritur e shkallés sé shpérndarjes sé nyjeve té rrjetés.

Shkalla e shpérndarjes e nyjeve

té rrietés
& g (80.93%)
1 (3.09%) |E
2 (1.1%)
| K] (1.1%)
6 (0.853%)
B (0.88%)
] (0.77%)
13 (0.77%)
3 f0.66%) 7

Figura 2. Paragqitja vizuale e shkallés sé shpérndarjes sé nyjeve té rrjetés
shogéruar me legjendén e ngjyrave pérkatése.

Analiza e té dhénave dhe diskutime

Ky model demonstron shpérndarjen e informacionit né njé rrjeté sociale.
Edhe pse modeli mund té konsiderohet abstrakt, mund ta interpretojmé né
ményré té tillg, gé secila nyje e rrjetés pérfagéson njé agjent dhe ne duam té
shikojmé ményrén se si pérhapet informacioni né rrjeté. Né realitet,
shpérndarja e informacionit nuk varet drejtpérdrejt nga shpérndarja
hapésinore, si¢ pérafrohet né kété model. Né realitet, shpérndarja e
informacionit i ngjan modelit me lidhje preferenciale.
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Figura 3. a) Fillimisht té gjitha nyjet jané té lira dhe mund t'iu transmetohet
njé informacion specifik. b) Nyjet aktive té cilat transmetojné
informacion tek fqginjét. ¢) Nyjet joaktive té cilat vetém
akumulojné informacion.
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Secila nyje mund té keté tri gjendje té ndryshme: e liré, aktive (e
transmeton informacionin), joaktive (refuzon informacionin). Né secilin
hap, secila nyje e rrjetés gé pérmban njé informacion specifik (e cila
pérfagésohet nga ngjyra e kuge né fig. 1) tenton ta shpérndajé
informacionin tek té gjitha nyjet e tjera fqinjé. Nyjet fqinjé (nyjet me ngjyré
té gjelbér né fig. 1), kané njé probabilitet té caktuar pér té marré
informacionin e dérguar nga nyjet me ngjyré té kuge. Nyjet rezistente e
marrin informacionin, por nuk e transmetojné (nyjet me ngjyré gri né fig.
1). Nyjet té cilat e marrin informacionin nuk e vendosin né cast sjelljen e
tyre né té ardhmen. E théné ndryshe, ato mund té ndryshojné gjendjen e
tyre né varési té dinamikés sé pérhapjes sé informacionit né rrjeté.

Figura 4. Topologjia e rrietés né tri faza té ndryshme: a) disa nyje fillestare
mbartin njé informacion té caktuar dhe e shpérndajné tek fqinjét e
tyre, b) I gjithé rrjeti gendérzohet rreth agjentéve (nyjet me ngjyré
jeshile), c)Fshijmé nyjet té cilat mbartin informacionin dhe shohim
se si transformohet struktura e rrjetés.
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Né qofté se njé nyje nuk e pércjell informacionin, pra shfaq rezistencég,
atéheré rritet probabiliteti qé nyja té jeté rezistente edhe ndaj
informacioneve té tjera, gé karakterizohen nga e njéjta dinamiké. Densiteti i
nyjeve té rrjetés ndikon né shpérndarjen e informacionit. Té gjithé agjentét
e rinj té rrjetés mund té jené potencialisht nyje té cilét e pércjellin
informacionin. Shkalla e rezistencés gé shfagin varet drejtpérdrejt nga
koha. Me kalimin e kohés, rrjeti tenton té arrijé njé gjendje ekuilibri, por ne
mund té ndérhyjmé duke shképutur njé lidhje, e duke u shfaqur né njé pjesé
tjetér té rrjetés.

Pérfundime

e NEé kété punim kemi prezantuar njé model i cili simulon transmetimin
dhe perceptimin e informacionit né njé rrjeté sociale.

e NEé qofté se njé numér i caktuar agjentésh kané njé informacion specifik
dhe ky numér do té rritet pértej njé mase kritike, atéheré do té kemi njé
ndryshim automatik né sjelljen kolektive té agjentéve.

e Modeli i pérafruar pér transmetimin e informacionit, edhe pse né dukje
shumé i thjeshté, na jep informacione té vlefshme pér strukturén dhe
karakteristikat e rrjetés.
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Karakterizimi elektrik i gelizave njerézore glioblastoma multiforme
Entelé Gavogi'? Angela Virelli?

!Department of Radiation Protection and Monitoring Networks, Institute of
Applied Nuclear Physics,
University of Tirana, Tirana
2Department of Physics and Astronomy, University of Bologna, Bologna

PERMBLEDHJE

Né rastet e studimit té efekteve biologjike té njé agjenti té caktuar mbi
kanalet jonike, karakterizimi elektrik i membranés qelizore éshté njé
¢éshtje themelore. Q&llimi i Kkétij punimi éshté karakterizimi eksperimental
i disa vetive elektrike té qelizave njerézore glioblastoma multiforme
duke pérdorur teknikén elektrofiziologjike patch - clamp. Relacionet
rrymé / potencial dhe densitet rryme /potencial jané ndértuar grafikisht pér
rrymén totale té joneve té kaliumit t¢ membranés gelizore té shkaktuar nga
té gjithé hapat e potencialit té aplikuar. Rryma e joneve té kaliumit gé varet
nga potenciali i membranés gelizore aktivizohet né hapin e potencialit rreth
50mV dhe arrin amplitudén maksimale né hapin e potencialit +110 mV.
Gjithashtu éshté pércaktuar vlera e kapacitetit elektrik té gelizave, i cili
éshté i pérfshiré né shumé procese gelizore. Rezultatet e kétij karakterizimi
jané shumé té réndésishme, pasi pérdoren pér té kuptuar mé miré vetité e
gelizave njerézore glioblastoma multiforme pér t’u pérdorur né shumé
aplikime, vecanérisht pér té zhvilluar terapi té reja.

Fjalé kyc: amplitudé rryme, potencial, kapacitet, patch clamp.

Electrical characterization of human glioblastoma multiforme cells
ABSTRACT

A fondamental issue when studing the biological effects of an agent on ion
channels is the electrical characterization of the cell membrane. The present
work aimed to experimentally characterise some of the electrical
parameters of human glioblastoma multiforme cells using patch-clamp
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electrophysiological technique. The current-voltage and current density-
voltage graphs are built for total potassium ion current of the cell
membrane induced by all the voltage steps applied. Total voltage-
dependent potassium ionic current of the cell membrane are activated at
about 50mV voltage step and reach the maximal amplitude at +110 mV
voltage step. The cell membrane capacitance whitch is involved into a
variety of cellular proceses, is also evaluated. The results of this
characterization are very important as are used to further understand the
properties of human glioblastoma multiforme with many application,
especially for development of new terapies.

Key words: current amplitude, voltage, capacity, patch clamp.
Introduction

Glioblastoma multiforme (GBM) is the most common malignant brain
tumor in adults with aggressive proliferative and invasive characteristics.
The current standard of care for GBM is a combination of chemotherapy
and radiotherapy, but the effectiveness of GBM therapies is still limited
[Chen et al., 2015]. Membrane ion channels of GMB cells are a main target
to study the biological effects of a chemical or radiological agent, as are
involved in many physiological functions such as electrical signalling,
volume regulation and mobility, hormonal secretion, cell proliferation and
apoptosis [Pardo, 2004, Gavogi et al. 2013, Virelli et al. 2015,
Wawrzkiewicz-Jatowiecka et al 2018]. GMB cell lines provide a useful
system for further understanding their basic properties and developing new
therapies. Studies performed in GBM human cell lines showed that these
tumor cells exhibit an increase in outward total potassium ion current (Ik)
of cell membrane after treatment with low dose ionizing radiation
enhancing GBM cell migration [Steinle et al., 2011]. Another important
electrical parameter is the cell-membrane capacitance, as it is a key pieces
of intrinsic information correlated with morphology of the plasma
membrane and has been used as electrophysiological biomarker to
characterize cellular phenotype and state, and have many associated clinical
applications [Santos-Sacchi 2004, Liang et al. 2017]. Since GBM cells
migrate long distance to the brain and Ik are involved in cells migration,
proliferation and cell cycling, understanding their role in the switch
between a proliferating and a migrating/invading phenotype in tumor cells,
may be central and helpful on radio-therapy planning and radiation
protection.
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Before studing the biological effects of an applied factor on membrane ion
channels such chemical or radiological agent it is crucial the electrical
characterization of the cell membrane. The patch clamp technique is unique
in enabling high-resolution recording of the ionic currents flowing throug
plasma membrane of a cell [Mansor & Ahmad 2017]. The whole-cell
configuration of patch clamp technique allow to study the electrical
behavior of the entire cell.

The work presented in this study aimed to evaluate total outward voltage-
dependent membrane Ik electric capacitance and current density of GBM
cell human cell line T98G, using patch-clamp electrophysiological
technique in whole cell configuration.

Material and methods

All experimental part of this study is perfomed at Biophysics Laboratory at
Departement of Physics and Astronomy, University of Bologna.

Cell culture conditions

T98G cells, derived from a human tumor, were maintained in Roswell Park
Memorial Institute (RPMI) medium, supplemented with 10% fetal bovine
serum, 1% L-glutamine, 10% sodium pyruvate and antibiotics (penicillin,
streptomycin). Cell cultures conditions were kept in incubator at 5% CO:
humidified atmosphere at 37°C.

Solutions and drugs

A few hours before electrophysiological recording, T98G cells were
detached from flask falcon using trypsin ethylenediaminetetraacetic acid
(EDTA, 0.02%) and resuspended in culture medium at room temperature.
For patch clamp measurements, the cells were transferred to a 35-mm Nunc
Petri dish and allowed to attach to the bottom for 30 min. Subsequendly the
culture medium was substituted with the bath solution (extracellular
electrolyte solution) containing (in mM): 133 NaCl, 4 KCI, 2 MgCI2, 2
CaCl2, 10 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid (HEPES)
and 10 glucose (pH 7.4). The micropipette solution contained (in mM): 10
NaCl, 120 K-aspartate, 2 MgCI2, 4 CaCl2, 10 HEPES, 10 ethylene glycol
tetraacetic acid (EGTA), 3 Mg-ATP, 0.2 GTP-Tris (pH 7.2). Unless
otherwise stated, all chemicals were purchased from Sigma Chemical lItaly,
Milan, Italy.
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Patch clamp recordings

The patch-clamp technique is a powerful electrophysiological method that
allow the recording of the total macroscopic current flowing across cell
membrane (whole-cell configuration) or microscopic-single channel
currents flowing across biological membranes through ion channel (single
channel configuration). This technique allows to experimentally control and
manipulate the voltage of the membrane patches or the whole cell (voltage
clamp), thus allowing the study of the voltage dependence of ion channels.
The main targets of patch-clamp investigations are membrane-contained
ion channels. Other electrical parameters may be monitored as well, most
notably the cell membrane capacitance.

In all our experiments voltage-dependent membrane Ik were measured in
the whole cell voltage - clamping configuration of the patch clamp
technique at room temperature (22-24°C) with a EPC-10 amplifier (HEKA
Instruments, Darmstadt, Germany). Ik traces were acquired at digitizing
rates of 20 kHz and filtered at 2.9 kHz with an eight-pole low-pass Bessel
filter. When the seal was confirmed by the absence of leakage current, a
pulsed protocol was applied through the recording electrode. Voltage (V)
steps of 20 mV (lasting 100 ms) from -30 to +110 mV were delivered at
intervals of 1 s the holding potential V» was set to 0 mV. The pulse
protocol applied is reported in Fig.1A. Specific built-in software algorithms
minimized on-line the fast capacitance transients, and performed a tracked
leakage subtraction of the current amplitude every 10 s. This software
setting allowed the automatic measurement of cell capacitance. The patch
micropipette tip resistances ranged between 3 and 7 MQ, when filled with
electrode solution.

Data analysis

Amplitude of membrane Ik values were measured from each cell after
reaching the steady-state level, 5 ms after the beginning of the voltage
steps. Ik values were averaged to produce a single value for each voltage
step for each cell. Ik amplitudes obtained from all cells were averaged for
each voltage. Ik is ploted as a function of voltage, bilding current-voltage
(I-V) and current density-voltage (J-V) relations. Current densities were
calaculated by a normalization procedure of Ik to cell capacitance. Data are
expressed as mean = the standard error of the mean (S.E.M).

Results and disscusions
GBM human line cells T98G were electrically characterised by means of
patch clamp in whole cell technique. The parameters evaluated are total
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outward voltage-dependent membrane Ik electric capacitance and current
density of T98G cells. The cell culture demonstrated a characteristic
growth pattern of a homogeneous cell phenotipe. Electrophysiological
measurements were performed using round-shaped cells obtained after
trypsin EDTA treatment of the cell culture. Representative example of
original current traces recorded using the stimulating protocol are reported
in Fig.1B. All T98G cells investigated (10 cells) demanstrated antward
voltage-dependent Ix.

258 e

200 pA A

+110mV |

Vi =0mV

Figure 1. A) Pulse protocol: voltage pulses were applied from —30 mV to
+110 mV by steps of 20 mV, from a Vh = 0 mV. B) Representative
example of | traces recorded using the stimulating protocol

The cells were stimulated at voltage pulses from -30 mV to +110 mV with
steps of 20 mV (lasting 100 ms) and outward voltage-dependent Ik were
activated at about +50 mV reaching the maximal amplitude at +110 mV in
all the recorded cells. Current- voltage relation for total Ik of all cell
membrane induced by all the voltage steps applied is shown in Fig. 2.
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Figure 2.Current - voltage graph (I-V) is obtained from outward
voltage-dependent Ik recorded from T98G cells. Data are
expressed as mean * the standard error of the mean
(S.E.M).
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Outward voltage-dependent Ik amplitude at +110 mV was (777.7+85.6)
pA. The mean measurement cell capacitance was (26.3+4.5) pF. Relation
current density-voltage, obtained after normalization of Ik amplitude to cell
capacitancies, induced by all the voltage steps applied, is reported in Fig. 3.
Outward voltage-dependent current density reach the maximal amplitude at
+110 mV, its mean value was (40.2+9.3) pA/pF.

This result show T98G outward voltage-dependent current amplitude or
current density after activation are characterized by an increasing of
standard deviation with increasing the voltage step applied, suggesting that
at higt voltage steps applied it is a major variation in terms of amount of Ik
within this population.

The results of this experimental electrical characterization of GBM cells is
very important as it is used to determine the baseline behaviour of
unstimulated cells and to compare to stimulated GBM cells by an chemical
or radiological agent to study the biological effect on GBM cell membrane
Ik, capacitance or membrane Ik current density for many biomedical,
biotechnological, clinical and radiation protection pourpose especially for
development of new therapies of treatment of GBM tumor.

Current density - Voltage graph

Current density(pA/pF)

-=_-_ T T T 1
-30 -10 10 30 50 70 90 110

Voltage (mV)

Fig 3. Mean of current density - voltage relation obtained from
normalization of outward voltage-dependent Ik to
capacitance cells. Data are expressed as mean =
the standard error of the mean (S.E.M).
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Conclusions

The electrical characterization of GBM cell line T98G, determined
experimentally in this work, is a fondamental data to study the changes in
its electrical parameter which are related to complex physiological states of
the cell. Especially as Ik are involved in cells migration, proliferation and
cell cycling, the above result of T98G charachterisation may be helful in
radiotherapy and radiation protection development.
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PERMBLEDHJE

Rrezatimi X luan njé rol thelbésor né imazhériné mjekésore pér
diagnostikimin, trajtimin dhe vlerésimin pas njé operacioni. Cilésia e
imazhit té prodhuar nga radiografia varet nga karakteristikat e tubit té
rrezeve X té pércaktuara nga parametrat e ekspozimit: rryma, tensioni, koha
e ekspozimit dhe shtresa e gjysmépérthithjes. Me géllim zvogélimin e
rrezikut té efekteve té shkaktuara nga rrezatimi jonizues, ekzistojné nivele
kombétare dhe ndérkombétare referimi pér vlerat e parametrave té
ekspozimit té pérdorura né radiografi dhe pér frekuencén e kontrollit té
cilésisé. Qéllimi i kétij punimi éshté té vlerésojé dhe analizojé cilésiné e
rrezatimit X té prodhuar nga radiografia konvencionale bazuar né
rregulloren kombétare dhe protokolle ndérkombétare. Né punim diskutohet
edhe krahasimi i rregullores kombétare dhe protokolleve ndérkombétare.
Rezultatet e kétij studimi mund té merren né konsideraté pér kontrollin e
cilésisé sé radiografisé njé heré né vit ose né zgjedhjen dhe blerjen e tubave
té rinj me rreze X, né ményré gé té ruhet cilésia e imazhit radiografik dhe té
zvogeélohet doza e rrezatimit té pacientit.

Fjalét kyce: radiografi konvencionale, parametrat e ekspozimit, kontrolli i
cilésisé, doza e rrezatimit.

Evaluation of x radiation parameters produced by conventional
radiography

ABSTRACT

X radiation plays an essential role in medical imaging for diagnosis,
treatment and postoperative evaluation. The quality of the image produced
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by radiography examination depends from x-ray tube characteristics
defined by exposure parameters: current, voltage, exposure time and Half
Value Layer. In order to minimize the risk of effects induced by ionizing
radiation, there are national and international reference levels for the
exposure parameters values used in radiography and the frequence of
quality control. The aim of this work is to evaluate and analyze the quality
of x radiation produced by conventional radiography equipment based on
national regulation and international protocols. A comparison of national
regulation and international protocols was discussed. The results of this
study can be taken into consideration for quality control of
conventionalradiography once a year or in the selection and purchasing of
new X-ray tubes in order to maintain the radiographic image quality and
reduce the patient radiation dose.

Keywords: conventional radiography, exposure parameters, quality
control, radiation dose

Hyrje

Radiografia éshté njé mjet bazé gé pérdoret gjerésisht né imazhériné
mjekésore, diagnostiké dhe terapi, pér té vizualizuar stukturén e brendshme
té njé pacienti. Pér té pérfituar njé imazh me anén e sistemit té radiografisé
konvencionale, rrezet X gé prodhohen nga tubi i rrezeve X, kalojné népér
trupin e pacientit dhe dedektohen nga njé film fotografik, i cili, pasi lahet
jep imazhin. Karakteristikat e rrezatimit té prodhuara nga tubi i rrezeve X
gé ndikojné né cilésiné e njé imazhi radiografik, jané cilésia, sasia dhe
intensiteti i tufés sé rrezeve X té cilat mund té vlerésohen praktikisht né
ményré té térthorté me ané té matjeve té parametrave té ekspozimit:
tensionit té tubit té rrezeve X, intensitetit t€ rrymés, kohés dhe Shtresés sé
Gjysmépérthithjes (Half Value Layer- HVL), té cilét pércaktojné edhe
dozén e ekspozimit.Shtresa e gjysmépérthithjes (HVL) éshté vlera e
trashésisé sé njé materiali pengues (Alumin ose ekuivalent me té) gé
redukton intensitetin e tufés sé rrezeve X, me gjysmén e vlerés fillestare té
tij (AAPM nr.74,2002, IEC 60601-1-3:2008, European Comission. Rp.
162, 2012). Meqgenése rrezatimi X éshté kancerogjen, asnjé dozé nuk
konsiderohet e sigurt dhe ekzamimini me ané té tyre duhet té jeté i
justifikuar dhe mbrojtja optimale nga rrezatimi duhet té sigurohet duke
zbatuar parimin e optimizimit ALARA (as low as reasonably achievable) té
Komisionit Ndérkombétar t¢é Mbrojtjes nga Rrezatimi. Sipas parimit té
optimizimit, doza pér personat e ekspozuar jo vetém gé duhet té jeté mé e
ulét se kufiri i dozés, por ajo duhet té jeté doza mé e vogél gé mund té
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arrinet né ményré té arsyeshme (Dollani 2006). Né Shqipéri kontrolli i
cilésisé sé rrezatimit X té prodhuar nga radiografia bazohet né rregulloren
kombétare té vendosur né vitin 2014 dhe éshté i detyruar té béhet njé heré
né tre vjet (VKM nr.404, 2014). Né kété punim vlerésohet dhe analizohet
cilésia e parametrave té ekspozimit té rrezatimit X té prodhuar nga
radiografia konvencionale Siemens e ndodhur né Urgjencén e Spitalit
Rajonal Shkodér. Nivelet e referencés pér vlerésim bazohen né rregulloren
kombétare (VKM nr.404 té datés 18.06.2014) dhe protokolle
ndérkombétare (AAPM nr.74, 2002; IEC 60601-1-3:2008, European
Comission. Rp. 162, 2012; Health Canada. Safety code 35, 2008).

Materiali dhe metodat

Pér kryerjen e vlerésimit té parametrave té rrezatimit X té prodhuara nga
radiografia Siemens e ndodhur né Urgjencén e Spitalit Rajonal Shkodér,
éshté pérdorur multimetri RaySafeXi me dedektorin pérkatés. Duke
vendosur dedektorin né gendér té tufés sé rrezeve X né distancén (F)
100cm nga fokusi i tufés, realizohet matja e vlerave té madhésive fizike:
dozés, fuqisé sé dozés, tensionit(kV) té tubit té rrezeve X, filtrimi total
(FT), HVL, intensitetit t& rrymés (mA), kohés (s) ose mAs. Né Figurén 1
éshté paraqitur multimetri RaySafe Xi dhe dedektori pérkatés.

Figura 1. Multimetri RaySafe Xi dhe dedektori pérkatés

Kontrolli i saktésisé sé tensionit realizohet duke mbajtur produktin
rrymé*kohé kontante dhe vendosur me radhé vlerat e tensionit né pultin e
komandimit dhe matur tensionin korrespondues né dedektor. Kontrolli i
géndrueshmérisé sé tensionit realizohet duke mbajtur tensionin kontant dhe
vendosur me radhé vlera té ndryshme té produktit rrymé*kohé né pultin e
komandimit dhe matur tensionin pérkatés né dedektor. Né saktésiné e
tensionit, shmangia maximale e tensionit t¢ matur, duhet té jeté mé e vogél
se 10% e vlerés sé tensionit né pultin e komandés (AAPM nr.74,2002;
European Comission. Rp. 162, 2012; Health Canada. Safety code 35, 2008;
VKM nr.404, 2014). Né kontrollin e riprodhueshmérisé sipas VKM
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nr.404, pér matje té pérséritura, shmangia e vlerés e tensionit duhet té jeté
mé e vogeél se 5% nga vlera mesatare e tensionit. Sipas Health Canada.
Safety code 35, 2008, koeficienti i variacionit duhet té jeté mé i vogél se
0.05. Sipas Al-Jasim Ali Kareem et al, 2017, koeficienti i variacionit duhet
té jeté mé i vogél se 0.02. Pérdorimi i filtrave shmang shpérndarjen e tufés
dhe prodhohet imazh mé i pastér. Filtrimi total pér njé tufé té dobishme
duhet té jeté jo mé i vogél se 2.5mm Al ose ekuivalent(AAPM nr.74,2002,
IEC 60601-1-3:2008, VKM nr.404, 2014). Vlerat minimale t¢ HVL pér
tensione té caktuara, jané té paraqitura né tabelat pérkatése té protokolleve
(European Comission. Rp. 162, 2012; IEC 60601-1-3:2008; Health Canada.
Safety code 35, 2008) dhe né kété punim u referohemi kétyre vlerave pér
pércaktimin e saktésisé sé vlerave té HVL té matura pér sistemin
radiografik né studim. Sipas AAPM nr.74,2002, European Comission. Rp.
162, 2012 dhe Health Canada. Safety code 35, 2008 kontrolli i saktésisé sé
tensionit, riprodhueshmérisé sé tij, vlerés HVL dhe vlerés FT realizohet né
ményré periodike njé heré né vit.

Rezultatet dhe diskutimi

Né Tabelén 1 jané té paragitura vlerat e tensioneve U té matura dhe éshté
llogaritur shmangia nga vlera ¢ tensioneve né pultin e komandés AkV,pér
rrymé* kohé (I*t) té vendosur 40mAs, F=100 cm. Rezultati tregon gé
shmangia maksimale e tensionit t& matur nga tensioni né pultin e komandés
éshté mé e vogél se 10% dhe pérmbush kriterin sipas VKM nr. 404 dhe
protokolleve ndérkombétare.

Né Tabelén 2 éshté paragitur rezultati i vlerave té kontrollit té
géndrueshmérisé sé tensionit me ndryshimin e produktit I*t. Rezultati
tregon gé shmangia maksimale e tensionit U té matur nga tensioni U né
pultin e komandés éshté mé i vogeél se 10 %.

Né Tabelén 3 éshté paraqitur riprodhueshméria pér ekspozime té pérséritura
pér tension U=81kV. Nga rezultati i vlerave U té marra shmangia nga vlera
mesatare éshté mé e vogél se 5% referuar kriterit t¢ VKM nr. 404.

Tabela 1. Kontrolli i saktésisé sé tensionit.

Varésia kV(kV) mAs e pérdorur 1*t=40mAs -konstante F=100cm

kV né pult 55 66 81 90 102 117
kV e matur 55.55 67.06 82.97 91.67 103.5 118.7
AkV 1.00% 1.61% 243% | 1.86% 147% | 1.45%
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Gjithashtu koeficienti i variacionit éshté 0.22% duke gené brenda vlerés
referente 5%, sipas Health Canada. Safety code 35 dhe njékohésisht
plotéson kriterin e Al-Jasim Ali Kareem et al, 2017, me vleré referente 2%.
Né kété studim éshté kryer kontrolli i riprodhueshmérisé pér vlera té tjera té
tensionit dhe rezultatet tregojné, qé né té gjitha rastet pérmbushet kriteri i
riprodhueshmérisé, si¢ &shté pérshkruar me sipér.

Tabela 2. Kontrolli i géndrueshmérisé sé tensionit me ndryshimin e
produktit 1*t

Tensioni i pérdorur U=81kV - konstant
Varésia kV(mA) F=100cm
kV e matur 82.8| 8271 | 8265 | 8291 | 8294 | 8246
mAS e pérdorur 20 32 40 50| 63 100
AkV 2.22% | 2.1% | 2.04% | 2.36% | 2.4% | 1.8%

Tabela 3. Riprodhueshmeéria e vlerave té tensionit. Vlera mesatare Umes=82.69kV,
STDEV=0.18, Coeff.Variac=0.22%

Riprodhueshméria U=81kV, I*t=40 mAs, F=100cm
kV e matur 82.74 | 8256 | 82.81 | 8294 | 82.44 | 82.65
AkV (Shmangia
nga vlera - - -
mesatare) 0.06% | 0.16% | 0.15% | 0.30% | 0.30% | 0.05%

Né Tabelén 4 jané paraqitur vlerat mesatare t¢ HVL-ve té matura pér
tensionet pérkatése dhe gjithashtu jané paragitur vlerat minimale referente
sipas protokolleve ndérkombétare. Rezultati i arritur tregon gé vlerat HVL
jané mbi vlerat minimale té lejuara duke pé&rmbushur kriterin pér vlerat
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HVL té lejuara. Né Tabelén 5 jané paragitur vlerat e marra té FT dhe vlera
minimale e lejuar. Rezultati tregon qé plotésohet kriteri i vlerés minimale té
lejuar prej 2.5 mmAl.

Tabela 4. Vlerat mesatare té HVL-ve té matura.

U(kV) 81 90 102 120
Vlera HVL minimalee

lejuar 29 3.2 3.6 4.3
Vlera mesatare HVL 3.0 3.33 3.79 4.33

Né dallim nga protokollet ndérkombétare né VKM nr.404, 2014, kontrolli i
vlerés HVL mungon, ndérsa kontrollet e tjera t¢ mésipérme realizohen njé
heré né tre vjet. Megenése cilésia e tufés sé rrezeve X pércaktohet nga HVL
atéheré rekomandojmé gé kontrolli i HVL té futet né rregulloren kombétare
dhe té gjitha kontrollet e kryera né kété punim té béhen njé heré né vit ose
ose pas ¢do ndérhyrjeje gé mund t’i béhet tubit té rrezeve X.

Tabela 5. Vlerat mesatare e TF-ve té matura.

U(kV) 81 90 102 120
Vlera FT minimal i lejuar 2.5 2.5 2.5 2.5
Vlera mesatare FT 2.9 2.9 2.9 2.8

Pérfundime

Nga pérpunimi i matjeve té kryera rezulton gé saktésia e tensionit,
riprodhueshméria e tij, cilésia e tufés sé rrezeve X, dhe filtrimi total i
rrezatimit X pérmbushin kriteret ndérkombétare dhe kriteret e VKM nr.
404, 2014 “Pér rregullat bazé té instalimeve radiologjike né mjekési”.
Meqé cilésia e tufés sé rrezeve X, pérvec tensionit pércaktohet edhe nga
vlera e shtresés sé gjysmépérthithjes (HVL), rekomandojmé qé té kryhet
kontrolli i vlerave HVL, pavarésisht se mungon né rregulloren kombétare
VKM nr. 404, 2014. Kontrolli periodik i kétyre parametrave éshté i
réndésishém pér cilésiné e imazhit dhe pér siguriné e pacientit.
Rekomandojmé gé ky kontroll té realizohet né bazé té procedurave té
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kryera né kété punim dhe frekuenca e kontrollit té jeté njé heré né vit ose
pas ¢do ndérhyrjeje & mund t’i béhet tubit té rrezeve X.
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PERMBLEDHJE

Né kété artikull trajtohet njé metodé pér pércaktimin nése njé matricé nga
unaza (Mn(F),+,-) e matricave katrore té rendit n nga fusha (F,+,-) e ka
matricén e anasjellté dhe pér gjetjen e saj. Kjo béhet duke u mbéshtetur né
metodén e Gaus-Zhordanit pér zgjidhjen e sistemit té ekuacioneve lineare
(SEL), duke u njohur mé paré prodhimi i matricave e veti té tij dhe para se
té njihet koncepti i pércaktorit.

Fjalé kyce: Ekuacioni matricor, matrica njési, konjunksioni, dizjunksioni,
implikimi, arsyetimi nga e kundérta.

Finding the inverse matrix without knowing the concept of the
determinant

ABSTRACT

In this article, described an method for determining, if an matrix from ring
(Mn (F),+,.) of square matrices of n ranks from fields (F,+,.) has an inverse
matrix, and for it finding. This is done relyingonlyon Gaus -
Zhordan's method for ~ solving the system  of linear  equations
(SLE), recognized before multiplication of matrices and it's features, before
being known the concept of determinant.

Key words: matrix equation, matrix unit, conjunction, disjunction,
implication, reasoning by the opposite.
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Hyrje
Unaza (Mn(F),+,-) ka njésh né lidhje me shumézimin matricén njési

1 0.. 0
L=l 0 1.. 0
0 0 .. 1

Matrica njési I, karakterizohet nga konjunksioni i vérteté “t€ gjitha
elementet e diagonales kryesore i ka té barabarta me 1 dhe té gjitha
elementet jashté diagonales kryesore i ka té barabarta me zero”.

Pérkufizim: Matricé e anasjellté e matricés A nga Mn(F) quhet ¢cdo matricé
C pér té cilén jané té vérteta barazimet AC=CA=lI.

Matricat A, C jané jo zero, né kuptimin gé nuk i kané té gjitha elementet té
barabarta me zero.

Ndér vetité kryesore té matricés sé anasjellté éshté uniciteti i saj, d.m.th. né
gofté se matrica A ka matricat e anasjellta C,D, atéheré

AC= CA= AD=DA= I, nga ku del C=C 1,=C(AD)=(CA)D= 1,D=D.
Matrica e anasjellté e matricés jo zero A nga Mq(F) shénohet AL,
Materiali dhe rezultati

Gjejmé nése matrica jo zero nga Mn(F)

G131 gz - Oyp
A= %21 G2z - O
Qpy  Bpz o Apy

ka té anasjelltén dhe kur e ka e njehsojmé até duke zgjidhur né fushén F me
metodén e Gaus- Zhordanit SEL jo homogjen té n ekuacioneve lineare me
n té panjohurat xi, X2,..., Xn

Ay Xy Fagpx; o +ag,x, =b
Qyy %y + Ay + o+ ay,x, = b,

1)

r:I:'zlxl + ﬂnfxf +-+ ﬂnnxn = bn
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x b,

pra ekuacionin matricor (2) AX = B, ku X= xf , B=| "~ | dhe
xl,z b

by, bs,..., b, jané elemente té cfarédoshme té fushés F, jo té gjitha té

barabarta me zero.

Me supozimin se aup1#0, fillohet zbatimi i metodés sé Gausit duke

shumézuar dy anét e ekuacionit t& paré té¢ SEL (1) me -azaj;, me

—asiay;, e késhtu né vijim, me —anaj; dhe duke ia mbledhur anéve

pérkatése té ekuacionit té dyté, té treté, e késhtu né vijim, té n-té. Késhtu,
né kété hap té paré, eliminohet e panjohura x; né té gjitha ekuacionet e SEL
(1) duke filluar nga ekuacioni i dyté. Paragiten vetém kéto dy raste:

Rasti i paré: Kur ky proces vazhdohet deri né fund, derisa eliminohet edhe
Xn-1, pra gjendet njé SEL
ap xy+apx, +ortagx, = by

ﬂ,"::x: + -+ ﬂ’finxn = b;

(n—1) __y(n-1)
nn n bn
né trajtén trekéndore i njéviershém me SEL (1) ku
(n—1) (n—1)_

a5, #0,...,a,,  #0 dhe by= —a, ajib,+b,,...b
= dibi+d2bo+...+dn-1bn-1+bn.

Duke nxjerré nga ekuacioni i fundit i SEL (3) x»=22— dhe duke e

(n—1]
Tnn

zévendésuar tek ekuacioni i parafundit i SEL (3), nxirret xn-1, € késhtu né
vijim, ose duke kryer transformimin e Zhordanit, del

n

X1=C1101+C12D2+...+C1nbn

X2= C21b1+C2202+...+C2nbn

Xn=Cn1b1+Cnabz+...+Conlon
Pra, gjendet zgjidhja e vetme jo zero (C1 C2...Cn), KU Ci=Ci1b1+Ciob2+...+ Cinbn
péri=1,2,...,n e SEL (1), d.m.th. gjendet zgjidhja e vetme jo zero

€. .
1 €11 C12 Cn1 by
C"'l amw
2 1of €21 Cz2 Can by | 2 CB
Chn Car Cnz ™" Canm b

n
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e ekuacionit matricor (2). Késhtu, C é&shté matricé jo zero e tillé gé
A(CB)=B, (AC)B=B. Eshté i vérteté implikimi (AC)B=B=AC-=l,.

Vértet, né qoft€ se supozojmé té kundértén, se AC+#In, atéheré éshté i
vérteté dizjunksioni “té paktén njé element i diagonales kryesore té matricés
AC éshté i ndryshém nga 1 ose té paktén njé element jashté diagonales
kryesore t€ matricés AC éshté i ndryshém nga zero”.

né gofté se aiiCii+ aizCzit...+ ainCni#l, at€éheré mund té€ merren té gjitha
elementet by,by,...,bi-1,bi+1,...,bn té barabarta me zero ndérsa bi#0 dhe shuma
(@i1C11+ @izCa1+...+ @inCn1)b1+...+ (@irCrit @i2Czit...+ @inCni)Dit...+

+(airlCint aizCont...+ ainCnn)bn = (@irC1i+ a@i2C2it+...+ ainCni)bi, € cila éshté
pérkatés i i-té b i matricés—shtyllé B. Gjithashtu, edhe né qofté se té paktén
njé element jashté diagonales kryesore t¢ AC éshté i ndryshém nga zero,
ailCyt aixCyjt...t ainCnj70, ku j#i, atéheré duke marré vetém elementet
bj=bi#0 dhe té gjitha elementet ¢ tjera t€ bashkésisé {b1,ba,...,bn} té
barabarta me zero, elementi i i-t¢é i matricés-shtyllé (AC)B éshté
(@i1Cai+aizCait...+ainCni)Di+(aj1C1j+ai2C2j+ ... +inCnj) bj=
((airCyitaizCoit... +ainCni) +(ajLC1j+aj2C2jt... +ajnCnj) ) bibi , sepse
ailCritaizCoit+...+ainCni=1 si element i diagonales kryesore té AC dhe
j1C1j+ai2C2j+...+ainCnj#0 nga supozimi.

Késhtu, u vértetua se implikimi AC#l=(AC)B#B &éshté i1 vérteté, pra me
metodén e arsyetimit nga e kundérta u provua se implikimi
(AC)B=B=AC-=l, éshté i vérteté.

Vetém matrica C mund té jeté e anasjellta e matricés A, sepse né qofté se A
ka té anasjelltén D atéheré AC=AD=DA= I, nga ku del

C= I.C=(DA)C=D(AC)=D Ix=D.

Prandaj njehsohet CA pér té provuar nése edhe CA=l, pra nése
AC=CA=l,, d.m.th. C=A"1,

Shembull: Pér té gjetur matricén e anasjellté té matricés

o 1 2
A=l1 1 2)
o 2 3
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nga fusha e numrave realé R, zgjidhim me metodén e Gaus-Zhordanit SEL

xy +x,+ 2x3=by ~ X, + 2x3=b, ~

[ X, +2x3 =D, [xl—I-xg-l-ZxE:b:
2x, + 3x5 = b, 2x, + 3x5 = b,

[xl+x: +2x; = b,
—x; = by — 2b,

Xy =by +2b; —4by ~y x, =-3b, +2b,
x3 = 2b, — b, x3 = 2b, — b

0 /by -1 1 0
2 )(bz ) prandaj C=(—3 0 2 )
—1/ \b, 2 0 -1

1

0

0

1 0 o 1 2

0o 2 1 1 2=l atéheré
0

-1/ M0 2 3

{xl + x, = b, + 2b; —4b, [ x, =—b, +b,

1
Meqé edhe CA:(—E
2

-1 1 0
A‘1:C:(—3 0o 2 )
2 0 -1

Rasti i dyté: Kur zbatimi i metodés sé Gausit, pra kur eliminimi i
njépasnjéshém i té panjohurave té SEL (1) nuk mund té vazhdohet deri né
fund, deri né eliminimin e xn-1, d.m.th. nuk merret SEL né trajtén
trekéndore i njévlershém me SEL (1) sepse, pér heré té paré, né njé hap té
m-té, ku 1<m<n-1 merret ekuacioni

0Xx1+0x2+...+0xn=f1b1+f2b2+... +fn-1Dm-1+bm
me té gjitha koeficientet té barabarta me zero i cili, duke marré

bi1=bo=...=bm-1=0 dhe bm#0, nuk ka zgjidhje né fushén (F,+,-). Prandaj, SEL

(2) nuk ka zgjidhje né fushén F. Provohet se né kété rast matrica A nuk ka
matricé té anasjellté.
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Vértet, supozojmé té kundértén, se A e ka té anasjelltén C, atéheré AC=l,
pra (AC)B=1,B=B, prandaj A(CB)=B. Késhtu, matrica-shtyllé CB &shté
zgjidhja e (2), nga ku del se ( CB)T éshté zgjidhje e SEL (1), gjé qé éshté né
kundérshtim me até qé SEL (1) nuk ka zgjidhje né fushén (F,+,-) .
Shembull: Pér té gjetur nése matrica

1 2 3
1 1 2
-1 3 2

nga fusha e numrave realé R ka matricén e anasjellté, zgjidhim me metodén
e Gausit SEL

% +2x,+3x3=b;, (x;+2x,+3x3=0>b,
{ x1+x:+2x3=bz~[ —x, — x3=—b,+b, ~

xy+2x,+3x;=b,
Ox, + 0x, + Ox; = —4b, + 5b, + by

Duke marré bi=b,=0 dhe b3#0 del -4b;+5b+bs#0, pra ekuacioni
0x1+0x2+0x3= - 4b1+5bo+b3 nuk ka zgjidhje, d.m.th. matrica

1 2 3
A=l 1 1 2
-1 3 2

nuk ka matricé té anasjellté.
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PERMBLEDHJE

Qé&llimi i kétij artikulli éshté té nxjerré né pah fuginé e gabimit né procesin
e mésimdhénies/nxénies sé matematikés, duke gérshetuar rezultatet e
kérkimit shkencor né epistemologji, pedagogji, didaktiké, me pérdorimin
edukativ té gabimit. Né vecanti, flitet pér gabimin si burim didaktik, pra
lidhjen e tij me teoriné e konstrutivizmit radikal, pastaj do té vazhdohet me
gabimin si njé burim antropologjik i té nxénit dhe forcén e tij né procesin e
ndértimit t& nxénies. Parametrat kryesoré té gabimit jané: vetémenaxhimi,
gasja kritike ndaj tij, vémendja e pérgendruar, vetépranimi dhe
vetékorrigjimi. Vendi yné vjen nga njé shkollé e forté e gasjes behavioriste,
ku edhe sot gjen mjaft zbatim dhe pérdorimi i sakté i gabimeve duhet té
béhet pjesé e njé programi arsimor ku gabimi éshté masha e pérparimit.
Artikulli éshté njé kuadér teorik i vlerave té gabimit né procesin dinamik té
nxénies dhe iu shérben mésimdhénésve té matematikés dhe shkollave té
c¢do niveli.

Fjalét kyce: gabimi, epistemologjia, pedagogjia, didaktika, konstrutivizmi
radikal, nxénia.

The benefit of error in the construction of mathematical learning

ABSTRACT

The purpose of this article is to highlight the power of error in the
teaching/learning process of mathematics, combining the results of research
in epistemology, pedagogy and didactics with the educational use of error.
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In particular, we talk about error as a teaching source, i.e. its connection
with the theory of radical constructivism, we will continue with error as an
anthropological source of learning and its power in the process of building
learning. The main parameters of error are: self-management, critical
approach to it, focused attention, self-acceptance and self-correction. Our
country comes from a school of behaviorist approach, where still today it
finds great application and the correct use of errors should become part of
an educational program where error is the push towards progress. The
article is a theoretical framework of error values in the dynamic learning
process and serves mathematics teachers and schools of all levels.

Key words: error, epistemology, pedagogy, didactics, radical
constructivism, learning.

Hyrje

Analizimi i gabimeve éshté njé temé mjaft e réndésishme e procesit té
mésimdhénies/nxénies dhe duhen situr miré jo vetém né qgasjen konjitive,
por mbi té gjitha né até metakonjitive dhe jokonjitive. Né kété
kéndvéshtrim merr shumé réndési trajtimi i gabimit né aspektet
epistemologjike, pedagogjike dhe didaktike. Interpretimi i gabimit né
rrafshin epistemologjik synon té ndérthuré natyrén problematike té gabimit
me mekanizmat pér lindjen e njohurive té vlefshme, si né fushén shkencore
ashtu edhe né até didaktike. Popper nénvizon gé nuk ka asnjé metodologji
pér té shmangur gabimin, té cilin duhet ta shohim si vazhdimési e pranimit
té njé sfide té réndésishme. Pér mésuesit té kuptuarit e gabimeve té
nxénésve éshté gjéja mé e réndésishme e artit té tyre didaktik.

Qasja e gabimit né matematiké éshté e lidhur ngusht me teoriné e
konstruktivizmit radikal ku pérgendrohet shumé tek njohurité gé vijné nga
eksperimentimi. Né kérkimin shkencor té burimeve antropologjike té
nxénies, genia njerézore nuk éshté e shogéruar vetém me njohuri té
grumbulluara, té sistemuara, por mbi té gjitha me njohuri té ndérlikuara
duke qgené vértet afér veté jetés sé njeriut.

Né aspektin didaktik, éshté parésore qé té vetémenaxhohet kontrolli i
gabimit dhe té mos fshihet/ ruhet menjéheré, gjé gé ka ndikim né procesin
dinamik té nxénies. Analizimi dhe pérmirésimi gabimeve vjen me njé gasje
kritike dhe eksperimentimi né njé mjedis té hapur, lirshém dhe me interes,
dérgon né stimulimin e njé nxénieje domethénése. Gabimi ¢on né njé
proceduré induktive, ku duhet té pranohet pozitivisht dhe pastaj té
shfrytézohet forca e tij, e cila éshté pjesé e fazave té ndryshme gé dérgon né
ndértimin e nxénies.
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Pérkufizimi i gabimit

Studimi i gabimeve éshté gjithmoné njé ‘temé e nxehté’, si pér shkak se i
ka rrénjét né natyrén njerézore dhe éshté né origjinén e té nxénit. Gabimi
éshté njé pjesé e natyrshme e genies njerézore dhe nuk éshté
domosdoshmérisht njé karakteristiké negative, si¢ nénvizohet nga Tagore i
cili na kujton se nése mbyllet dera gabimit edhe e vérteta mbetet jashté.
Metastasio thoté se “duke gabuar mésohet” (Baldini, 2001).

Qé né shekullin e shtatémbédhjeté u fol pér gabimet né matematiké né njé
gasje pozitive. Bacone thoté: "njeriu gé fillon né siguri pérfundon né
dyshim, por ai gé fillon né dyshim pérfundon né siguri” (Bacone, 1620).
Maria Montessori e thérret “Zotéri Gabimi”, dhe vé né dukje nevojén qé
shkencat ekzakte té térheqin vémendjen ndaj tij, pikérisht, sepse jané ato
shkenca qé kané pér detyré ta nxjerrin né pah (Montessori, 2001).

Radatz ka dhéné njé pérkufizim té miré pér gabimin:

= Gabimet né nxénien e matematikés nuk jané thjesht mungesé e
pérgjigjeve té sakta ose rezultat i parregullsive fatkege, por jané pasoja
té proceseve té pércaktuara né té cilat natyra e tyre duhet té zbulohet.

= Duket se éshté e mundur té analizohet natyra dhe shkaget themelore té
gabimeve, né kéndvéshtrimin e mekanizmave té informacionit -
pérpunimit té individit.

* Analiza e gabimeve jep pikénisje té ndryshme pér kérkime mbi proceset
me té cilat studentét zotérojné matematikén (Wiens 2007, f. 5).

Epistemologjia, pedagogjia dhe didaktika e gabimit

Epistemologjia, historia e shkencés, pedagogjia dhe didaktika, jané té
lidhura nga njé ‘thupér’ e hollé i paragitur nga gabimi, kérkimi dhe
kapércimi i tij.

Sipas Descartes, pérdorimi i sakté i trurit nuk mund té shkaktojé gabime, té
cilat pér rrjedhojé lindin nga ndjekja e rrugéve jo té drejta. Duhet théné se
fatkeqésisht ‘aspekti pozitiv’ i gabimit nuk theksohet shpesh, né fakt né
shogériné toné gjithmoné duam té marrim si shembull njeréz qé nuk
gabojné kurré. Edhe veté mésuesve u pélgen gé t’u tregojné nxénésve se ata
nuk gabojné asnjéheré. Né kohérat e lashta, mésuesit u vinin veshé
gomerésh fémijéve kur ata gabonin dhe u rrihnin gishtat e dorés kur
shkruanin keq. Pér rrjedhojé, gabimi ishte i perceptuar si digka absolutisht
negative, pér t’u theksuar me shenja né blu ose té kuge, sipas réndésiseé,
duke kérkuar té eliminohej sa mé shpejt. Kéto géndrime kané lindur né
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pérputhje me njé model transmetimi té njohurive, brenda kontekstit
behaviorist té té nxénit.

Njé tjetér géndrim shumé i pérhapur éshté ai pér ta konsideruar gabimin
vetém né nivelin konjitiv, me fjalé té tjera thjesht si mungesé njohurish ose
aftésish. Ky interpretim éshté shumé ngushtues sepse kufizon mundésiné e
lidhjes me problemin qé ka lindur gabimin dhe rrjedhimisht mund té
démtojé mundésiné e njé ndérhyrjeje efikase mbéshtetése/rikuperuese. Njé
mésues gé mban pérgjegjésiné dhe réndésiné qé té mos gabohet, zbaton né
fakt, vetém ndérhyrje konjitive gé mund té jeté jo e efekshme nése faktori i
gabimit do té kérkohej diku tjetér, né aspekte té pérshtatshme metakonjitive
dhe jokonjitive, né gabimet e béra mé paré ose né piképamjet e gabuara té
disiplinés. Qasja epistemologjike na sugjeron njé interpretim efikas té
gabimit si njé kontrast konjitiv, kapércimi i té cilit gon né njohuri té reja, qé
éshté saktésisht teza e Popper: njohurité tona rriten né masén né té cilén
mésojmé nga gabimet (Popper 2001).

Né fushén epistemologjike, Enriques pércakton gabimet si: “faza natyrore
té mendimit né kérkimin e té vértetés”, njé e vérteté e pandashme nga prova
joefikase dhe shpesh e paafté pér t’u arritur. Atéheré, duke u pérpjekur té
zbulohen rrénjét, vérehet se gabimi nuk éshté pjesé e t€ mésuarit logjik apo
intuités, por hyn né momentin thelbésor té lidhjes sé tyre, prandaj nuk
mund té trajtohen gjithmoné si gabime me origjiné té pasigurt, té
paparashikueshme, por si pengesa epistemologjike né kuptimin e Bachelard
(Enriques 2001, f. 56).

Sipas Popper, né shkencég, si né jeté mésohet me prova dhe gabime, kur sa
mé shumé té pérpigesh aqg mé shumé méson, edhe nése déshton ¢do heré.
Duke vazhduar me prova, studenti gradualisht eliminon gabimet dhe
konfirmon intuitat e duhura. Popper kritikon arsimtarét qé pérpigen té
eliminojné gabimet, sepse né kété ményré ata ulin kérkesat dhe pér kété
arsye edhe nivelin e nxénies. Kjo sjellje e tyre gé identifikon suksesin me
faktin se studenti jep pérgjigjen e duhur, bén g€ studenti t’i kushtojé
vémendje kryesisht produkteve dhe jo proceseve, dhe dihet miré se njé
produkt i duhur nuk éshté gjithmoné shenjé e kuptimit té thellé t& njohurive
(Pepkolaj 2015).

Bachelard thekson pérmasén e pérkohshme té gabimit, njé aspekt thelbésor
edhe né kontekstin didaktik. Zan gjithashtu véren se “gabimi i djeshém ose
i sotém thjesht dérgon tek njé krahasim midis njé para dhe pas dhe
dhe kapércimit té tij” (Zan, 2012, f. 25). E pér kété arsye autorja thekson
réndésiné didaktike té marrjes sé gjurmés sé gabimit si né njé ditar gé
shogéron historiné e rritjes individuale. Nga ana tjetér, Bachelard na kujton
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se historia e matematikés pérfshin gabime, megjithése kjo disipliné
gjithmoné shihet si e pandryshueshme dhe ekzakte.

Bachelard shprehet se “njeriu i pérkushtuar ndaj kulturés shkencore éshté
njé nxénés i pérjetshém, késhtu qé déshira sekrete e cdo mésuesi duhet té
jeté gé té mbetet nxénés” (Baldini 2001, f. 9-10). Ai thoté se gabimet nuk
jané té dhimbshme, por pérkundrazi edukuese dhe duhet té jené té rrethuara
nga njé atmosferé e geté. Ndoshta déshmia mé autoritare e zbatimeve té
thella didaktike qé kané aspekte epistemologjike dhe historike éshté ajo e
Enriques dhe Mach, té cilét tregojné se sa e lehté éshté gé njeriu té 'bjeré né
gabim’, pér té cilin éshté e nevojshme, té jesh i géndrushém pérpara
shkencés dhe veprimeve té zakonshme dhe té pérditshme. Né& té njéjtén
kohé, identifikimi dhe kapércimi i gabimeve mund té prodhojé njohuri té
reja, pér aq sa nuk pérsériten, pasi “bérja e gabimeve éshté njerézore, por
kémbéngulja né gabim éshté djallézore” (Enriques 2001).

Né té njéjtén linjé, Antiseri mbéshtet idené se secili mésues duhet té jeté i
afté t'i béjé nxénésit e tij té kuptojné se gabimi nuk éshté dicka skandaloze,
por motori i njohurive shkencore dhe i rrugés edukuese né té cilén ata jané
pérfshiré. Prandaj mésuesit duhet té krijojné njé atmosferé té geté né klasat
e tyre né té cilat té lejohet té eksperimentojné pa ndonjé friké. Nga
piképamja pedagogjike Vailati e konsideron pedagogjikisht té réndésishém
studimin e historisé sé shkencés, pér té lejuar studentin té ‘eksperimentojé’
ményrén e vérteté té vazhdimésisé sé shkencés, e cila pastaj béhet ‘e sakté’,
ndérsa ndértimi i saj vazhdon pérgjaté njé rruge té shtruar me véshtirési dhe
gabime gé mé pas cuan né arritjet e médha té shkencés (Baldini 2001).

Né vazhdim té kétyre mendimeve, Antiseri shprehet se “historia e shkencés
éshté njé varrezé gabimesh, teorish té réna né luftén pér té zgjidhur
problemet, prandaj éshté njé varrezé e heronjve. Historia e shkencés éshté
histori e shkélgyeshme dhe e mundimshme e njé mosmarréveshjeje té
pandérpreré: e njé mosmarréveshjeje té vendosur pér té gjetur gabimet, sa
mé shpejt té jeté e mundur, né ményré gé né fund t'i eliminojé ato sa mé
shpejt gé té jeté e mundur” (Antiseri 2001, f. 102). Vlera formuese e arsimit
géndron pikeérisht né pérvetésimin e njé mentaliteti kritik, né sensin pozitiv
té termit dhe ky éshté géllimi i mésuesit. Ky éshté edhe mendimi i J.
Astolfi, i cili pohon: “kompetenca né menaxhimin e gabimeve té nxénésve
éshté njé nga karakteristikat mé té vecanta té profesionalizmit té mésuesit”
(Pellerey 2012, f. 38). Né fakt, njé¢ menaxhim ‘i sakté’ i gabimit nga
mésuesi éshté thelbésore pér té lejuar nxénésin té zhvillojé njé géndrim
pozitiv ndaj matematikés dhe té pérmirésojé ndjenjén e vetefikasitetit. Kéto
ndjenja negative i referohen ményrés sesi nxénési interpreton pérvojén pér
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té cilén pohuam, pra nevojén pér njé mjedis té qeté, ku 'lejohet’ té béjé
gabime.

Gabimi si burim didaktik
Konstruktivizmi radikal, tregues pér didaktikén e matematikés

Sipas konstruktivizmit, njohuria nuk ekziston vegmas nga subjekti gé e
njeh, i cili e merr até né ményré dinamike midis njé individi té shkathét dhe
realitetit. Individi drejton gjallérisht veprime, projekton, riprojekton
realitetin dhe konceptet, prandaj kjo teori e vendos individin né gendér té
procesit formues. Si rrjedhim, njohuria nuk éshté zbulimi i njé fotografie
objektive té realitetit pértej subjektit, por njé ndértim individual i kuptimit.
Rruga e té nxénit éshté individuale, jo e projektuar, éshté rezultat i njé
kompleksi faktorésh, pérgatitjes sé brendshme té njohurisé, pérshtypjes,
géndrimeve dhe besimeve.
Konstruktivizmi nuk pajtohet me teoriné e racionalizmit (behaviorizmit) qé
jep vetém njohuri ‘té sakta’, dhe sipas tyre njohuria ekziston dhe ‘blihet’ né
ményré té pavarur nga vézhguesi. Nuk ka ményra gé cojné drejt nxénies
optimale, né kété kéndvéshtrim, té nxénit éshté rezultat sesi e interpreton
subjekti realitetin. Né shumé raste ajo gé transmeton mésuesi nuk pérkon
me interpretimet e subjekteve, sepse kuptimi i njohurive vjen i rindértuar
nga aftésité dhe géllimet personale. Nxénia béhet e réndésishme kur
njohurité jané té rrethuara me pérvojén dhe kéto ményra té nxénies jané té
lidhura fort me situatat né té cilat gjendesh (Pepkolaj, 2015).
Konstruktivizmi e sheh njohuriné si njé proces metakonjitiv, ndértimi i saj
zmadhohet nga: aftésia pér té aktivizuar proceset e kontrollit, zgjedhja dhe
formimi i objekteve né skené, vlerésimi i véshtirésive gé has personale dhe
jopersonale, kushtimi i vémendjes mbi produktin e krijuar, analizimi edhe i
stilit konjitiv. Ndér llojet e ndryshme té konstruktivizmit, ai radikal i Ernst
Von Glasersfeld éshté mé ‘transparenti’. Né té vérteté, ai éshté njé
eksponent i réndésishém i késaj teorie, té cilén e zbatoi né rastin e
didaktikés sé matematikés. Teoria e tij pérgendrohet shumé né dallimin
midis njohurive shkencore dhe njohurive gé vijné nga eksperimentimi.
Interesi i tij éshté kryesisht pér kété té fundit, pér nga kéndvéshtrimi i njé
pérmirésimi té vazhdueshém té marrédhénies student-pedagog dhe student-
student (Von Glasersfeld 1992).
Konstruktivizmi radikal bazohet né dy parimet themelore té méposhtme:

= Njohuria lind nga njé ndértim aktiv nga veté subjekti.

= Funksioni i njohurisé éshté té projektojé pérvojé, jo té manifestojé

njohuri metafizike.
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Pér Kkété teori konstruktiviste, genia njerézore éshté njé organizém qé
vetépérsoset, merr dhe vepron mbi realitetin jashté fushés, krijon harta
njohése pér té ndjekur veprimtarité dhe pér té paraqitur pérvojat e saj.

Edhe veté hartat njohése pérsosen dhe pérshtaten me realitetin praktik té
individit dhe jané hartat e tij gé e drejtojné até né eksperimentime me
realitetin. Né té njéjtén ményré, bota né té cilén njeriu éshté futur, béhet
reale pér subjektin né momentin né té cilin ai eksperimenton kontrastin kur
don ta pérshtasé me skemat e tij. Me fjalé té tjera, konstruktivizmi radikal
nuk e pranon ekzistencén e realitetit jashté perceptimit subjektiv té
eksperimentimit. Ky model pajtohet me gasjen e Popper-it dhe mbéshtetet
né t& menduarit kritik dhe krijues, i cili e bén dijen njé fushé gé gjithnjé
duhet té zgjerohet bazuar né realitetin me té cilin bie né kontakt.

Kjo teori jep ide pozitive si pér mésuesin ashtu edhe pér nxénésin. Mésuesi
duhet té vendosé nxénésin né plan té paré dhe té jeté shumeé i kujdesshém
né lidhje me até gé mendon dhe bén, pa e detyruar até drejt pérgjigjes sé
sakté. Njé ‘proces’ i sakté éshté shumé mé i réndésishém sesa njé ‘produkt’
i sakté. Mésuesi duhet té zhvishet nga modeli i transmetimit té njohurive
(behaviorizmit) dhe té kuptojé gé njohuria ndértohet personalisht nga
subjekti. Kétu hyn né mes njé faktor shumé i réndésishém si gjuha dhe
paraqgitjet e ndryshme semiotike (Pepkolaj 2015).

Procesi gé con né zgjidhje merr njé rol vendimtar dhe pér kété arsye éshté e
domosdoshme té lihet nxénési vetém pérpara problemit, t¢ ndihmohet
vetém nése kérkohet dhe té kufizohet né dhénien e sugjerimeve pa detyrim.
Ndajmé té njéjtin mendim me Von Glasersfeld i cili thoté: “konstruktivizmi
radikal nuk éshté njé dogmé: té gjithé duhet té zbulojné nése mund té jeté i
dobishém né fushén e tyre té pérvojés” (Cardellini 2004, f. 8).

Vlera e gabimit né procesin e nxénies

Gabimi si njé burim antropologjik i t& nxénit

Qenia njerézore né jeté ka géllime pér té arritur dhe té nxénit éshté géllimi i
didaktikés pér mésuesin dhe nxénésin. Né edukim, té nxénit éshté njé
proces i ndérlikuar gé e con njeriun té marré dhe té kuptojé, pérmes
pérvojave nga té cilat lindin njohuri té reja q&¢ mund té transformojné
pérfundimisht sjelljen e tij.

Ndérsa né matematiké té nxénit éshté rezultat i njé procesi personal, i cili
varet nga shumé faktoré gé dalin né pah, si¢ jané, njohurité, géndrimet,
veprimtarité metakonjitive dhe jokonjitive (mendimi, kujtesa, vémendja,
etj.) dhe qgé ndértojné njé histori personale té béré nga zbulime. Té
arsyetosh mbi pérparimin e té nxénit nénkupton arsyetimin né thellési pér
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gjithcka gé con né zhvillimin psikik, né té genit i arsyeshém dhe tek
ményrat e transferimit.

Né dallim nga speciet e tjera, genia njerézore nxén gé né moshé té re,
pothuajse instinktivisht, sepse ai ka nevojé t& vetépércaktohet pér t’u
shpallur né jeté. Kjo i lejon asaj té arrijé géllimet e pércaktuara, vetém ose
né grup. Vérejmé se genia njerézore ka privilegjin jo vetém qé di pér té
nxéné, por gjithashtu vendoset né njé mjedis ku ajo kupton sesi do té
nxéné, duke pasur mundésiné té reflektojé dhe té krahasojé shtigjet qgé jeta i
paraget asaj. Rombach véren se “té nxénit éshté njé element i genies,
domethéné njé nga ata pérbérés themeloré pér té kuptuar veten né
ekzistencén njerézore” (Zollo 2012, fg. 37). Reboul thekson: “né radhé té
paré, té nxénit e vendos njeriun né kushte té pérshtaté té gjitha ato sjellje
gé i lejojné atij té plotésojé nevojat, té pérdoré njohurité e mésuara né
situata té ndryshme, té pérpiget né bazé té nxénies sé méparshme té japé
zgjidhje problemeve té ndryshme, té ushtrojé té gjitha fuqité e tij krijuese
dhe rikrijuese gé i mundésojné atij té dijé té béjé dhe té dijé té jeté. Té dish
té bésh kété duke zotéruar njé tekniké pérkthehet né zotérimin e vetvetes”
(Zollo 2012, fq. 38).

Clausse thekson gé: “veprimtaria mendore nuk fillon kurré me rend dhe
gartési: ajo fillon me rrémujé, péraférsi dhe pérciptas” (Mollo, 2001,
f.157). Né fakt, péraférsia duhet té shihet nga nxénésit si njé mundési
pozitive. Né ekzistencén njerézore ne nuk shogérohemi vetém me rrugé té
drejta, té rregulluara, por edhe nga shtigje té ndryshme gé natyrisht mund té
pérmbajné edhe shtrembérime. Procesi i té nxénit nuk éshté vetém i
shogéruar me géndrimet metakonjitive (proceset e kontrollit), por edhe me
prova dhe gabime, pasiguri dhe siguri, pengesa dhe kalime. Ne ndajmé
mendimin e psikologéve gé thoné se gabimi dhe e vérteta lindin nga i njéjti
burim, i ngjitur né rrénjét antropologjike té nxénies dhe gabimi gjaté
procesit kompleks té nxénies paraget njé moment shumé té dobishém, i cili
jep njé stimul pér té ecur mé tej, gjithnjé e mé afér té vértetés.

Nése, né té vérteté, ne hedhim poshté vlerén e analizés sé pasigurisé, pra
duke eliminuar gabimet, ne do té ulim rritjen e personalitetit njerézor gé
ecén nga intuita, kritika, suksesi-déshtimi, rénia-ngritja. Vlera e gabimit
nxjerr né pah té drejtén e secilit pér t’u vetéprogramuar dhe pér té zhvilluar
personalitetin, aty ku nuk éshté i kodifikuar.

Pérmirésimi 1 genies njerézore varet shumé sesi shfrytézohet dija dhe
pérdorimi i gabimit gé té shtyn té hulumtosh dhe té gjesh njé rrugé té miré
té mundshme. Njé subjekt éshté né rritje kur, duke u nisur nga ato gé di, ai
vazhdon té pérgendrohet né proceset dhe jo né produktet. Eshté e sigurt gé
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té nxénit e individualizuar pérmiréson personalitetin né até masé né té cilin
subjekti pranon para sé gjithash té metat dhe kufizimet e tij.

Vlera e gabimit né ndértimin e nxénies

Nxénia zé vend né ¢do kohé, né shkollé dhe jashté saj, dhe ndodh edhe pa e
strukturuar até, sepse ndodh né ményra té ndryshme. Né kété proces té
nxénies informale, éshté shumé e réndésishme té pérmirésohet dhe té
shfrytézohet miré ajo gé éshté mésuar tashmé.

Gabimi éshté i pranishém né cdo moment té veprimtarisé njerézore prandaj
duhet t& mirépritet né ményré té leverdisshme. Né fakt, shumé pedagogjisté
té njohur, si: Montesori, Bruner, Postman, gjetén né studimet e tyre faktin
se gabimi identifikon njé aspekt té réndésishém té dinamikés sé té nxénit.
Postman thoté: “kryesorja e gabimeve metodologjike té béra nga shumica e
mésuesve éshté gqé ngulmojné shumé né dhénien e arsyeve nxénésve, pa
vlerésuar sa duhet rolin e gabimit né nxénie, prandaj nxénésit kané friké
kur gabojné” (Postam, 2001).

Nxénési i pérgendruar né rrugén e tij té nxénies duhet té jeté né gjendje té
vetémenaxhojé gabimet, jo vetém né njé nivel konjitiv té shkaktuar nga
mungesa e njohurive, por mbi té gjitha né njé nivel metakonjitiv duke
zbatuar sakté até qé nxénési di, né té njéjtén kohé duke Kkorrigjuar
mangeésité e tij. Nga ky kéndvéshtrim, né gasjen didaktike, éshté thelbésore
qé té jeté né doré kontrolli i gabimit dhe té mos fshihet/ruhet menjéherg, gjé
gé ka ndikim né procesin e nxénies.

Ronald M. Swartz thekson se “nxénésit dhe mésuesit duhet t¢ mbajné
gjithmoné parasysh faktin se procesi gé ¢con né zgjidhjen e problemeve
éshté njé proces dinamik, né té cilin gabimi nuk éshté njé mysafir i
padéshiruar, por pérkundrazi pérbén njé forcé padyshim pozitive” (Baldini,
2001).

Gabimet duhet té shihen jo vetém si pengesa pér zgjidhjen e problemave,
por si ftesa pér bashképunim dhe ndarje té véshtirésive me té tjerét. Né fakt,
ndodh shpesh gé né njé problemé té véshtiré gjetja e gabimeve veté nuk
éshté e lehté, pra ndihet nevoja e atyre pérreth, té cilét gjithashtu ndihmojné
shumé nga piképamja emocionale né kété situaté jo té thjeshté. Eshté e
nevojshme té shképutet gabimi nga ata gé e kryejné, duke cliruar vuajtjet e
individit. Duke analizuar gabimet, kuptohet se duhet té largohemi nga ideja
gé problemat kané vetém njé zgjidhje ose mé sakté njé rrugé té vetme pér té
ndjekur. Né kété kéndvéshtrim, nxénésit kuptojné se problemat jané situata
dinamike dhe jo té géndrueshme (Pepkolaj 2015).

Subjektet jané té déshtueshém dhe gjithashtu nga ky déshtim lindin
produktet, veprimtarité dhe paraqgitjet e tyre né fushén e shpjegimeve,

40



vézhgimeve, eksperimenteve, projekteve né té ardhmen dhe njé kuptim i sé
shkuarés. Postman nénvizon réndésiné e njé procesi déshtues gé éshté mé
shumé sesa njé metodé e té nxénit (Postman 2001).

Né praktikat edukative/didaktike hasim shumé gabime, pérmirésimi vjen
me njé gasje kritike. Njé mésues i miré e kupton gé nuk duhet té jeté
behaviorist, por pérkundrazi té kuptojé té gjitha ideté gé lindin nga analiza
e gabimeve dhe té eliminojé ndonjé né kohén e duhur para se té nguliten né
kujtesé. Pra, le té pérpigemi té ushtrohemi me gabimet dhe t'i zvogélojmé
ato.

Duke gasur mendimet e konstruktivistéve né veprimtarité e klasés, duhet té
higet ajo sindroma e pérgjigjes sé menjéhershme. Nuk shkohet drejt njé
nxénieje kuptimploté pa zbuluar dhe pranuar vlerén e gabimit i cili éshté
krijuesi i njé té vértete né arritje (Von Glasersfeld, 1992).

Gabimi merr detyrén e njé ‘krijuesi’ té€ nxénies qé €shté ndértuar tullé pas
tulle, pér ata & nxéné té zbulojné pérmes analizave té thella dhe té
kuptojné pérmes té menduarit. Pa zbulimin e gabimeve nuk zbulohet e
vérteta ose mé sakté nuk i shkojmé afér asaj (Montessori 2001).

Hegja e késaj mundésie (gabimit) nga nxénésit nénkupton ndalimin e
vézhgimit gé éshté shumé i réndésishém né njé nxénie té efektshme.
Gabimi krijon njé mjedis té miré nxéniet gé lejon té eksperimentohet dhe té
vrojtohet né até qé béhet dhe né rezultatet qg¢ merren. Ka nxénie kur
vazhdon né njé faré ményre: prove - riprové, eksperimentim -
rieksperimentim, verifikim - riverifikim, nga njé perspektivé e mendimit
induktiv. Krijohet nxénie kur i kushtohet vémendje objektit né fjalé, pra
drejt dickaje gé& tregon véshtirési. Eshté situata e ‘vémendjes sé
pérgendruar’ - si¢ pércakton Maslow - ajo gé mbéshtet pérvojat
shpérblyese té interesit, bazuar né faktin e perceptimit dhe trajtimit té njé
pérvoje si dicka individuale (Mollo, 2001).

Shkohet drejt njé nxéniejeje té individualizuar gé krijohet kur 1énda clirohet
nga ankthi pér té béré gabime dhe nga pérdorimi i njé qasjeje kritike té
binomit prové-gabim. Kétu hyjné né mes géndrime té tjera jokonjitive gé
luajné njé rol vendimtar. Né kété rast nuk éshté e nevojshme té stimulohet
mésimi i udhéhequr, por té jepen pérvoja té drejtimeve té ndryshme né
kuptimin gé arritja éshté zgjedhje nga nxénésit e motivuar, té cilét
harxhojné kohé dhe energji dhe pérshtaten me situata té reja gé jané disi té
lidhura me ato té méparshmet. Né fakt, né njé nxénie kuptimploté té dy
kushtet, eksperimentimi dhe reflektimi jané thelbésore, ku béhet fjalé pér
njé nxénie gé ndértohet né dinamizmin e situatave né té cilat nxénési e gjen
veten (Pepkolaj, 2015).
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Né fakt, lejimi i nxénésit té arrijé né njé zgjidhje té sakté edhe pérmes njé
rruge qé brenda saj ka pasur gabime, do té thoté qé vlerésohet dhe pér kété
arsye t'i jepet réndési té gjithé procesit dhe jo thjesht rezultatit
pérfundimtar. Ky lloj vlerésimi ngjall besim tek nxénési i cili ndjehet i liré
té ‘provojé’dhe té ‘riprovojé’, ndérsa njé vlerésim vetém i produktit
pérfundimtar do t’i jepte pasiguri dhe mosbesim, sepse angazhimi gé
nxénési vendos pér kryerjen e detyrés nuk vlerésohet. Né fund ekziston
rreziku gé nxénési té humbasé edhe kompetencén e zotéruar né ményré té
sakté né procedurat e méparshme pér zgjidhjen e problemave.

Pérshtatja e njé qgasjeje kritike, eksperimentimi né njé mjedis té hapur dhe
lirshém, me interes, duke ndier dhe kontrolluar kompetencén né arritje dhe
duke e krahasuar me kompetencén gé zotéron, ¢con né motivimin e njé
nxénie kuptimplote. Né kété proces pérshtatés, vetépranimi i gabimit béhet
thelbésor, si njé arsye pér té vazhduar dhe krahasuar situata té reja gé
sigurisht sjellin rritje personale.

Mollo shprehet se “né kété kéndvéshtrim té gjeré, té nxénit nuk éshté vetém
cdo ndryshim i fituar nga ményra e sjelljes sé organizmit, por mbi té gjitha
njé pérpjekje gé njé pjesé ose fazé e pérvojés sé jetuar mund té mbetet tek
personi dhe sé bashku té kthehen né ményré té pérshtatshme né njé
pérvojé té métejshme, té tillé gé mésojmé cdo tematiké gé pérjetojmé,
pérderisa e pranojmé dhe e mésojmé até né shkallén né té cilén ne e
pranojmé” (Mollo, 2001).

Kétu jemi né njé fazé shumé delikate né té cilén hyjné né lojé faktorét
metakonjitivé. Proceset e kontrollit jané té pranishme né subjekte kur jané
té pérshtatura pa friké dhe jané té motivuara té zbulojné, duke shfrytézuar
kompetencén gé ka. Nxénési duhet té keté té gjithé liriné pér t’u shprehur
sepse nuk nxén nga detyrimi i jashtém, por nxén kur éshté né gjendje té
pérshtaté até gé di me situatat e reja me té cilat pérballet. Duke ditur
situatén brenda, nxénési ndjen nevojén pér té korrigjuar gabimin e pranuar.
Kjo situaté e tanishme ¢on drejt njé rruge pérmirésuese té asaj qé ke nxéné.

Né fakt, prania e gabimit éshté njé forcé shtesé pér té shtyré pérpara, pér té
plotésuar njé mungesé gé nénvizon Ai, me fjalé té tjera sic e quan Mollo
“njé burim i asaj gé do” (Mollo 2001). Gabimi té mbron nga sistemi
autoritar, sepse pérshtat njé qgasje jobehavioriste, pra gabimi béhet burim i
hulumtimeve dhe zbatimeve eksperimentale. Procesi edukues shihet si njé
veprim individual dhe jo i pérshtatshém pér modele konstante dhe té
fiksuara. Deri mé tani kemi shogéruar mendimin e pérparimit me mendimin
e déshtueshmérisé dhe kemi treguar vlerat e tij. Pér té pérfunduar kornizén,
né ekuilibrin dinamik té té nxénit, lind nevoja pér njé mendim té
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raportimit/krahasimit me njé model, i cili éshté njé arsye mé shumé pér t’ia
dalur.

Té gjithé mund ta kuptojmé réndésiné e mendimit intuitiv dhe krijues. Njé
strukturé e drejtuar e nxénies shkurton mendimin intuitiv té nxénésve, pra
éshté e nevojshme té motivohen pér té shprehur problemet, té lehtésojné
interpretimet, gjithashtu té zvogélojné ankthin e bérjes sé gabimeve.
Mendimi intuitiv shkakton né ményré té vetédijshme gabimin,
psikologjikisht ndihmon shumé né vémendjen dhe analizén pasuese,
prandaj mendimi intuitiv ndérton informacione pér t’u provuar dhe
eksperimentuar né njé analizé t€ métejshme. Dihet lidhja e ngushté midis
mendimit intuitiv dhe atij analitik, atéheré lind nevoja pér t’i shkuar deri né
fund gabimit, sepse éshté krijuesi i hulumtimit qé ne déshirojmé.

Né fakt, gabimi duke gené njé identifikues i véshtirésive, si pér nxénésin
ashtu edhe pér mésuesin, jep njé shtysé pér ta kapércyer, jep njé udhézues
fillestar, pér vézhgime, vlerésime dhe procedura té ndryshme. Né kété fazé
lind nevoja gé secili nxénés té vetémenaxhojé dhe hulumtojé pérpunime té
reja rreth ményrave té zgjidhjes sé problemave. Gjaté zgjidhjes sé
problemave, nése jané menaxhuar miré informacionet e dhéna, strategjité e
zbatuara, pérfundimet atéheré gabimi mund té béhet burim i vetékontrollit
dhe vetékorrigjimit.

Né fund themi se gabimi jep energji nga ku duhet orientuar, pér té ndrequr
boshlléget e méparshme. Né fakt, ankthi pér té gabuar ngadaléson né
veprim dhe né logjiké, duke krijuar njé bllok né stimulin e ndértimit té
nxénies. Dija éshté relative dhe pér kété arsye duhet té kemi njé gasje
kritike ndaj saj dhe pérmes provave dhe riprovave mund té pérmirésohet.
Gabimi pranon idené e sé vértetés si hulumtim. Ndértimi i nxénies
kuptimplote kérkon njé rrugé stimuluese, pér t’u hedhur né ményrat e
ndryshme té zgjidhjes dhe sjelljeve té pérshtatshme.

Pérfundime

Té gjithé epistemologét, pedagogjistét, didaktét vérejné se sa i réndésishém
éshté gabimi né ndértimin e njohurive, pasi ai shté:

= Natyral, sepse éshté pjesé e veprimtarisé njerézore.

= Pozitiv, sepse korrigjimi i tij rrit njohurité.

= | dobishém, sepse e vendos subjektin né njé gjendje gé té nxéné nga
gabimi.

Duhet té jemi té vetédijshém dhe ta shohim matematikén si njé disipliné
humanistike, pra té gjallé dhe njerézore, té jemi mé tolerant si pér gabimet e
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studentit ashtu edhe pér tonat. Gabimet e béra né matematiké duhet té
shikohen historikisht dhe té vlerésuara né até moment historik.

Kompetenca né menaxhimin e gabimeve té nxénésve duhet té jeté njé nga
karakteristikat mé té vecanta té profesionalizmit té arsimtarit. Secili nxénés
pérpiget té ndértojé njohurité e veta mbi bazén e njohurive té tij té
méparshme, té cilat mund té pérmbajné koncepte té sakta ose té gabuara,
dhe pér kété arsye cdo zgjidhje e njé problemi gé nxénési jep, lind nga
perceptimi i tij i problemit dhe i burimeve qé ai ka pér ta zgjidhur até.
Gabimet duhet té analizohen si né nivelin konjitiv, por mbi té gjitha né até
metakonjitiv dhe jokonjitiv, duke shkuar e zbuluar rrénjét e kétyre
gabimeve. Nése shkolla sot vendos géllime drejt té nxénit té personalizuar,
duhet t& merret shumé parasysh té nxénit e individualizuar, né kuptimin pér
t’iu dhéné nxénésve até gé u nevojiten, pra duke analizuar gabimet gé kané
béré.

Gabimi luan njé rol thelb&sor né ndértimin e nxénies, pra né kuptimin e:

= Njé mashe qé shtyn sa mé tej.
= Lirimit nga pérsosméria absolute.
= Mbrotjes nga géndrimet autoritare.

Pra kemi nevojé pér njé gasje qé mban gabimin si Kkrijues pozitiv i
hulumtimit dhe pérparimit, si njé sinjal i vérteté, i cili na paralajméron se
cfaré duhet t€ bé&mé, pérmes té menduarit kritik dhe gjurmimit té té
dhénave té tjera. Ankthi i déshtimit zvogélohet kur gabimi pranohet si njé
burim gé jep drité. Té gjithé e dimé dhe e pranojmé vlerén e gabimit, por
duhet té krijohet njé model didaktik konstruktiv pér trajtimin e tyre.
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Listat e pérditésuara té specieve té peshqve
té ujérave té émbla té Shqipérisé

Dhimitér Dhora
Rruga Hysej, Nr. 40, Shkodér

PERMBLEDHJE

Né kété artikull jepet lista e pérditésuar e specieve té peshqve té ujérave té
émbla té Shqipérisé dhe atyre qé vazhdojné pértej kufirit shtetéror. Lista
pérfshin 100 specie, prej té cilave 80 specie jané vetém té ujérave té émbla
dhe prej tyre 53 specie jané vendase, 45 specie shfagin dukuriné e
endemizmit. Shqipéria duhet té vlerésohet si regjion i rendésishém pér
diversitetin e specieve té peshqve té ujérave té émbla dhe endemizmin e
tyre. Kéto vlera duhen konsideruar si prioritet i ruajtjes. Né fund jepen listat
e pérditésuara té specieve té peshqve sipas ligeneve dhe lumenjve té
Shqipérisé, pérfshiré edhe pjeséve té tyre qé vazhdojné pértej kufirit
shtetéror.

Updated lists of the fish species of Albania's freshwater

ABSTRACT

The updated list of Albania's freshwater fish species and those that continue
beyond the state border. The list include 100 species, of whiches 80 species
are of freshwaters only, 53 of whiches are native, 45 species show
endemism phenomenon. Albania should be valuated as a important region
for the freshwater fishes diversity and their endemism. These values should
be considered as a conservation priority. In the end are given the updated
lists of fish species according to the lakes and rivers of Albania, included
their parts that continue beyond the state border.

Hyrje

Lista e specieve té ujérave té émbla té Shqipérisé, e botuar tetk DHORA
(2009) ishte njé rishikim né aspektin taksonomik i katalogut t¢ DHORA et
al. (2008), plotésuar edhe me té dhéna ekologjike dhe gjeografike.
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Nevojén pér studime té metejshme taksonomike, biogjeografike dhe
evolutive e kemi shprehur né botimet e mévonshme, sidomos tek DHORA
(2012) dhe DHORA et al. (2016), konkretisht pér gjinité Alosa,
Chondrostoma, Rutilus, Squalius, Salmo, Ameiurus etj.

Pér 11 vitet gé kaluan u béné studime dhe u grumbullua njé informacion i
vlefshém shkencor, qé u botuan né artikuj interesanté, disa prej té ciléve
jané paraqitur tek referencat. Né kéto kushte u pa e nevojshme Qgé té
pérditésohen listat me informacion té ri, duke i rishikuar ato né térési.

Né Kkété artikull paragitet lista e pérditésuar me 100 specie té peshqve té
ujérave té émbla té Shqipérisé dhe ujérave qé vazhdojné edhe pértej kufirit
shtetéror, si dhe listat e pérditésuara té specieve sipas ligeneve dhe
lumenjve té Shqipérisé, pérfshiré edhe pjeséve té tyre qé vazhdojné pértej
kufirit shtetéror.

Materiali dhe metodat

Listat e peshqve té ujérave té émbla té Shqipérisé, si dhe ujérave qé
vazhdojné edhe pértej kufirit, jané pérditésuar dhe rishikuar bazuar tek
BIANCO & KETMAIER (2014) pér gjinité Rutilus, BOGUTSKAYA et
al. (2010, 2019) pér gjininé Alburnoides, ZUPANCIC et al. (2010) pér
gjininé Squalius, SHUMKA et al. (2018) pér disa specie peshgish té lumit
Vjosa, MARIC (2018) pér disa specie peshqish té ligenit té Shkodrés dhe
lumit Moracga. Pér rastet e specieve né diskutim, t& dhénat jané konsultuar
me ESCHMEYER'S CATALOG OF FISHES - Version of 2 March 2020,
BRUSLE & QUIGNARD (2013), KOTTELAT & FREYHOF (2007),
FISHBASE - Version 12/2019, BARBIERI et al. (2015), DHORA et al.
(2008), DHORA (2009).

Rezultatet dhe diskutimi

TABELA PERMBLEDHESE E TE DHENAVE
Shkurtimet:

A Lumi Aoos (Degé e V né Greqi)
B Lumi Bistrica

BP Ballkani Peréndimor

D Lumi Drini

Det  Detare + ujéra té émbla
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De Devolli (Degé e lumit Semani)
E Endemike
Intr  Introduktuar

K Lumi Kalasa
M Lumi Mati
Mi Migruese

Mo  Lumi Moraga (Mali i Zi), afluent i SH
@) Ligeni i Ohrit

Os Osumi (Degé e lumit Semani)

P Ligeni i Prespés

R Ligeni i Rézés

S Sistemi i Drinit (D, Buna, SH, O, P)
SH  Ligeni i Shkodrés

SHQ Shqipéri

\Y Lumi Vjosa

Z Lumi Zeta (Degé e Mo)

Speciet Det, E, Intr

AGNATHA
PETROMYZONTIFORMES
Petromyzontidae

Eudontomyzon stankokaramani KARAMAN 1974 ES
Lethenteron zanandreai (VLADYKOV 1955) Mo
Petromyzon marinus LINNAEUS 1758 Det

OSTEICHTHYES
ACIPENSERIFORMES
Acipenseridae

Acipenser baerii BRANDT 1869 Intr
Acipenser gueldenstadtii BRANDT & RATZEBURG 1833 Intr
Acipenser naccarii BONAPARTE 1836 Det
Acipenser sturio LINNAEUS 1758 Det
Huso huso LINNAEUS 1758 Det
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ANGUILLIFORMES
Anguillidae
Anguilla anguilla LINNAEUS 1758 Det

ATHERINIFORMES
Atherinidae
Atherina boyeri RISSO 1810 Det

CHARACIFORMES
Characidae
Pygocentrus nattereri KNER 1858 Intr

CLUPEIFORMES

Clupeidae

Alosa agone (SCOPOLI 1786) SHQ: Det, SH: Det+joMi
Ndoshta dy specie: Alosa fallax Det

dhe Alosa agone ose Alosa sp. vetém SH, joMi

CYPRINIFORMES

Balitoridae

Barbatula sturanyi (STEINDACHNER 1892) EO-D
Barbatula zetensis (SORIC 2000) ESH
Oxynoemacheilus pindus (ECONOMIDIS 2005) ESHQ-jug
Cobitidae

Cobitis meridionalis KARAMAN 1924 EP-jug
Cobitis ohridana (KARAMAN 1928) ESHQ
Cyprinidae

Alburnoides devolli BOGUT., ZUP. & NAS. 2010 EDe-SHQ jugut,V: cf
Alburnoides fangfangae BOGUT., ZUP. & NAS. 2010 EOs
Alburnoides ohridanus (KARAMAN 1928) EO - (SH: cf)
Alburnoides prespensis (KARAMAN 1924) EP
Alburnus belvica (KARAMAN 1924) EP
Alburnus scoranza HECKEL & KNER 1758 EBP
Barbus prespensis KARAMAN 1924 EP-V
Barbus rebeli KOLLER 1926 ESHQ
Carassius auratus (LINNAEUS 1758) Intr
Carassius carassius (LINNAEUS 1758) Intr
Carassius gibelio (BLOCH 1782) Intr
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Chondrostoma nasus (LINNAEUS 1758)
Chondrostoma prespense KARAMAN 1928
Chondrostoma scodrense ELVIRA 1987
Chondrostoma vardarense KARAMAN 1924
Ctenopharyngodon idella (VALENCIENNES 1844)
Cyprinus carpio LINNAEUS 1758

Gobio ohridanus KARAMAN 1924

Gobio skadarensis KARAMAN 1936
Hypophthalmichthys molitrix (VALENCIENNES 1844)
Hypophthalmichthys nobilis (RICHARSON 1845)
Leucos albus (MARIC 2010)

Leucos basak (HECKEL 1843)

Luciobarbus albanicus (STEINDACHNER 1870)
Megalobrama terminalis (RICHARDSON 1846)
Mylopharyngodon piceus (RICHARDSON 1845)
Pachychilon pictum (HECKEL & KNER 1858)
Parabramis pekinensis (BASILEWSKY 1855)
Pelasgus minutus (KARAMAN 1924)

Pelasgus prespensis (KARAMAN 1924)
Pelasgus thesproticus (STEPHANIDIS 1939)
Phoxinus lumaireul (LINNAEUS 1758)

SH, O etj.
EP
ESH
EV-juglindje
Intr

EO
ESHQ
Intr
Intr
ESH
EBP
EV-jug
Intr
Intr
ESHQ
Intr
ES

EP
ER-V
SH, O, D

Pseudorasbora parva (TEMMINCK & SCHLEGEL 1846) Intr

Rhodeus amarus (BLOCH 1782)
Scardinius knezevici BIANCO & KOTTELAT 2005

ES etj.

Squalius platyceps ZUP., MAR., NAS. & BOGUT. 2010 ESHQ (SH, D etj.)

Squalius prespensis (FOWLER 1977)

Telestes montenigrinus (VUKOVIC 1963)
Telestes pleurobipunctatus (STEPHANIDIS 1939)
Tinca tinca (LINNAEUS 1758)

CYPRINODONTIFORMES
Cyprinodontidae
Aphanius fasciatus (VALENCIENNES 1821)

Poecilidae
Gambusia holbrooki GIRARD 1859
Poecilia reticulata PETERS 1859

Valenciidae
Valencia letourneuxi (SAUVAGE 1880)
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ESOCIFORMES
Esocidae
Esox lucius LINNAEUS 1758

GASTEROSTEIFORMES
Gasterosteidae
Gasterosteus gymnurus (CUVIER 1929)

PERCIFORMES

Blennidae

Salaria fluviatilis (ASSO 1801)
Salaria pavo (RISSO 1810)

Centrarchidae
Lepomis gibbosus (LINNAEUS 1758)
Micropterus salmoides (LACEPEDE 1802)

Cichlidae
Oreochromis niloticus (LINNAEUS 1758)

Gobiidae

Gobius paganellus LINNAEUS 1758

Knipowitschia montenegrina KOVACIC & SANDA 2007
Ninnigobius montenegrensis (MILLER & SANDA 2008)

Moronidae
Dicentrarchus labrax (LINNAEUS 1758)
Dicentrarchus punctatus (BLOCH 1792)

Mugilidae

Chelon labrosus (RISSO 1827)
Liza aurata (RISSO 1810)

Liza ramado (RISSO 1810)

Liza saliens (RISSO 1810)

Mugil cephalus LINNAEUS 1758

Percidae
Perca fluviatilis LINNAEUS 1758
Sander lucioperca (LINNAEUS 1758)

Det

Intr
Intr

Intr

Det
EMo
ESH, Mo

Det
Det

Det
Det
Det
Det
Det

Intr
Intr
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PLEURONECTIFORMES
Pleuronectidae
Platichthys flesus (LINNAEUS 1758)

SALMONIFORMES

Salmonidae

Coregonus lavaretus (LINNAEUS 1758) ?

Onchorynchus mykiss (WALBAURN, 1792)

Salmo aphelios KOTTELAT 1997

Salmo balcanicus (KARAMAN 1927)

Salmo dentex (HECKEL 1851)

Salmo farioides KARAMAN 1938

Salmo letnica (KARAMAN 1924)

Salmo lumi POLJAKOV, FILIPI & BASHO 1958

Salmo marmoratus CUVIER 1829

Salmo obtusirostris (HECKEL 1851) complex
Ndoshta S. zetensis (HADZISCE 1960)

Salmo ohridanus STEINDACHNER 1892

Salmo pelagonicus KARAMAN 1938

Salmo peristericus KARAMAN 1938

Salvelinus fontinalis (MITCHILL 1814)

Thymalus thymallus (LINNAEUS 1758)

SILURIFORMES

Ictaluridae

Ameiurus melas (RAFINESQUE 1820)
Ameiurus nebulosus (LESUEUR 1819)

Siluridae
Silurus glanis (LINNAEUS 1758)

SYNGNATHIFORMES
Syngnathidae
Syngnathus abaster RISSO 1827

PASURIA E SPECIEVE

Det

Intr
Intr
EO
EO
EBP SH -V
EBP
EO-(P)
EO
EBP Baseni SH, D et].
EBP( ESH: Mo)

EO
EV-A, juglindje

EP

Intr

Intr

Intr

Intr

Intr

Det

Lista e peshqve té ujérave té émbla té Shqipérisé pérmban 100 specie. Dy
familjet mé té réndésishme pér nga numri i specieve jané Cyprinidae me 40
specie dhe Salmonidae me 15 specie. Numér mé té madh speciesh kané

ligeni i Shkodrés, lumi Drini dhe lumi Vjosa.
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SPECIE TE UJERAVE TE EMBLA DHE TE EMBLA - DETARE
Peshqg vetém té ujérave té émbla jané 80 specie, ndérsa peshq té ujérave té
émbla-detare jané 20 specie.

SPECIE VENDASE DHE TE INTRODUKTUARA

Nga 80 specie vetém té ujérave t€ émbla té Shqipérisé, 53 specie jané
vendase, ndérsa 27 specie jané té introduktuara, ¢ka kjo e fundit pérbén njé
shifér té larté.

SPECIE ENDEMIKE

Ndér 80 specie vetém té ujérave té émbla, 45 shfagin dukuriné e
endemizmit. Grupet me mé shumé specie u pérkasin tri ligeneve té
médhenj: ligenit té Shkodrés dhe ligenit té€ Prespés me nga 6 specie, si dhe
ligenit t& Ohrit me 5 specie.

PROBLEME TAKSONOMIKE DHE FAUNISTIKE TE LISTES

- Nuk dimé sakté nése, ndér speciet e introduktuara, a ka specie té zhdukura
nga Shqipéria.

- Nuk dimé nése speciet e listés a gjenden né lokalitet ku jané gjetur dhe
sidomos speciet gé kané locus typicus né Shqipéri, sic mund té themi pér
Chondrostoma scodrense, pér speciet endemike, e vecanérisht té gjinisé
Salmo té ligenit té Ohrit etj.

- Nuk kemi njé géndrim té preré pér disa specie.

Késhtu specia Salmo obtusirostris éshté né listé duke e konsideruar si
specie komplekse. Kétu pérfshihet specia Salmo zetensis e lumit Zeta, e
konsideruar nga disa autoré si subspecie e saj. Dy speciet, Salmo
montenigrinus (KARAMAN 1933) e lumit Moraga, e konsideruar nga disa
autoré si sinonim i S. obtusirostris, si dhe Salmo taleri (KARAMAN 1933),
e rrjedhjes sé sipérme té lumit Zeta, gé nga morfologjia éshté si S. cf
farioides, kané mbetur deri mé sot vetém me njé vendgjetje. Speciet e
gjinisé Salmo t& lumit Moraga, ku pérfshihen dega e Zetés dhe dega e
Cemit, nuk njihen ende miré, ndérkohé gé shkruhet pér 6 specie Salmo.
Probleme ka edhe pér specien Coregonus lavaretus apo C. wartmanni
(BLOCH 1784) té Ulzés, Ameiurus melas apo Ameiurus nebulosus té
ligenit té Shkodrés etj.

53



Listat e pérditésuara té specieve té peshqve
sipas ligeneve dhe lumenjve té Shqipérisé

Ligeni i Shkodrés

AGNATHA

PETROMYZONTIFORMES

Petromyzontidae

Eudontomyzon stankokaramani KARAMAN 1974 Kavalli i Drinit
Lethenteron zanandreai (VLADYKOV 1955) Kavalli i Moragés
Petromyzon marinus LINNAEUS 1758 Kavalli i detit

OSTEICHTHYES

ACIPENSERIFORMES

Acipenseridae

Acipenser naccarii BONAPARTE 1836 Blini i Drinit
Acipenser sturio LINNAEUS 1758 Blini

ANGUILLIFORMES
Anguillidae
Anguilla anguilla LINNAEUS 1758 Ngjala

CLUPEIFORMES

Clupeidae

Alosa agone (SCOPOLI 1786) Kubla

Me dy forma ekologjike: migruese dhe kontinentale, simpatrike né ligen.
(Ndoshta dy specie: Alosa fallax migruese detare, si dhe Alosa agone ose
Alosa sp. vetém e ligenit, jomigruese)

CYPRINIFORMES
Balitoridae
Barbatula zetensis (SORIC 2000) Tuféza e Zetés

Cobitidae
Cobitis ohridana KARAMAN 1928 Mrena e egér e Ohrit

Cyprinidae
Alburnoides ohridanus (KARAMAN 1928) Barkgjera e Ohrit
Alburnus scoranza HECKEL & KNER 1858 Gjuca
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Barbus rebeli KOLLER 1926 Mrena e Fanit

Carassius gibelio (BLOCH 1782) Karasi prusian

Chondrostoma nasus (LINNAEUS 1758) Njila

Chondrostoma scodrense ELVIRA 1987 Njila e Shkodrés
Ctenopharyngodon idella (VALENCIENNES 1844) Amuri i bardhé
Cyprinus carpio LINNAEUS 1758 Krapi

Gobio skadarensis KARAMAN 1936 Mrena njémustakore e Shkodrés
Hypophthalmichthys molitrix (VALENCIENNES 1844) Ballégjeri i bardhé
Hypophthalmichthys nobilis (RICHARSON 1845) Ballégjeri laraman
Leucos albus (MARIC 2010) Skorta e Shkodrés

Leucos basak (HECKEL 1843) Skorta e Ballkanit Peréndimor
Megalobrama terminalis (RICHARDSON 1846) Péllémbéza e zezé
Mylopharyngodon piceus (RICHARDSON 1845) Amuri i zi
Pachychilon pictum (HECKEL & KNER 1858) Skorta e zezé
Parabramis pekinensis (BASILEWSKY 1855) Péllémbéza e bardhé
Pelasgus minutus (KARAMAN 1924) Grunci i vogeél

Phoxinus karsticus BIANCO & DE BONIS 2015 Cigani i karstit
Phoxinus lumaireul (LINNAEUS 1758) Cigani italian

Pseudorasbora parva (TEMMINCK & SCHLEGEL 1846) Notaku
Rhodeus amarus (BLOCH 1782) Idhtaku

Scardinius knezevici BIANCO & KOTTELAT 2005 Lloska e Shkodrés
Squalius platyceps ZUP., MAR., NAS. & BOG. 2010 Mélyshi kokéshtypur
Telestes montenigrinus (VUKOVIC 1963) Mélyshi malazez

Tinca tinca (LINNAEUS 1758) Lina

CYPRINODONTIFORMES
Poecilidae
Gambusia holbrooki GIRARD 1859 Barkuleci

GASTEROSTEIFORMES
Gasterosteidae
Gasterosteus gymnurus (CUVIER 1929) Gjémbaci

PERCIFORMES
Blennidae
Salaria fluviatilis (ASSO 1801) Barburiqi i lumit

Gobiidae
Knipowitschia montenegrina KOV. & SANDA 2007 Burdullaku i Moragés
Ninnigobius montenegrensis (MILL. & SAN. 2008) Burdullaku i Shkodrés
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Moronidae
Dicentrarchus labrax (LINNAEUS 1758) Levreku

Mugilidae
Liza ramado (RISSO 1810) Qefulli i vjeshtés
Mugil cephalus LINNAEUS 1758 Qefulli i verés

Percidae
Perca fluviatilis LINNAEUS 1758 Sharmaku
Sander lucioperca (LINNAEUS 1758) Sharmaku heshtor

PLEURONECTIFORMES
Pleuronectidae
Platichthys flesus (LINNAEUS 1758) Shojza

SALMONIFORMES

Salmonidae

Onchorynchus mykiss (WALBAURN 1792) Trofta e ylberté
Salmo dentex (HECKEL 1851) Trofta e gjucés

Salmo farioides KARAMAN 1938 Trofta e Drinit

Salmo marmoratus CUVIER 1829 Trofta e mermerté
Salmo obtusirostris (HECKEL 1851) Trofta buzébuté
Salvelinus fontinalis (MITCHILL 1814) Trofta e arté
Thymalus thymallus (LINNAEUS 1758) Freskori

SILURIFORMES
Ictaluridae
Ameiurus nebulosus (LESUEUR 1819) Peshkmacja kafe

Ligeni i Ohrit

AGNATHA

PETROMYZONTIFORMES

Petromyzontidae

Eudontomyzon stankokaramani KARAMAN 1974 Kavalli i Drinit

OSTEICHTHYES

ANGUILLIFORMES

Anguillidae

Anguilla anguilla LINNAEUS 1758 Ngjala
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CLUPEIFORMES

Clupeidae

Alosa agone (SCOPOLI 1786) Kubla
(Ndoshta Alosa fallax LACEPEDE 1803)

CYPRINIFORMES
Balitoridae
Barbatula sturanyi (STEINDACHNER 1892) Tuféza e Ohrit

Cobitidae
Cobitis ohridana KARAMAN 1928 Mrena e egér e Ohrit

Cyprinidae

Alburnoides ohridanus (KARAMAN 1928) Barkgjera e Ohrit
Alburnus scoranza HECKEL & KNER 1858 Gjuca

Barbus rebeli KOLLER 1926 Mrena e Fanit

Carassius auratus (LINNAEUS 1759) ? Karasi i arté

Chondrostoma nasus (LINNAEUS 1758) Njila

Cyprinus carpio LINNAEUS 1758 Krapi

Gobio ohridanus KARAMAN 1924 Mrena e Ohrit

Leucos basak (HECKEL 1843) Skorta e Ballkanit Peréndimor
Pachychilon pictum (HECKEL & KNER 1858) Skorta e zezé

Pelasgus minutus (KARAMAN 1924) Grunci i Ohrit

Phoxinus lumaireul (LINNAEUS 1758) Cigani italian

Pseudorasbora parva (TEMMINCK & SCHLEGEL 1846) Notaku
Rhodeus amarus (BLOCH 1782) Idhtaku

Scardinius knezevici BIANCO & KOTTELAT 2005 Lloska e Shkodrés
Squalius platyceps ZUP., MAR., NAS. & BOG. 2010 Mélyshi kokéshtypur

CYPRINODONTIFORMES
Poecilidae
Gambusia holbrooki GIRARD 1859 Barkuleci

PERCIFORMES
Centrarchidae
Lepomis gibbosus (LINNAEUS 1758) Peshku diell

SALMONIFORMES
Salmonidae
Onchorynchus mykiss (WALBAURN 1792) Trofta e ylberté
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Salmo aphelios KOTTELAT 1997 Korani i verés

Salmo balcanicus (KARAMAN 1927) Korani ballkanik

Salmo letnica (KARAMAN 1924) Korani

Salmo lumi POLJAKOQV, FILIPI & BASHO 1958 Korani i lumit
Salmo ohridanus STEINDACHNER 1892 Belushka

Ligeni i Prespés sé Madhe

OSTEICHTHYES

ANGUILLIFORMES

Anguillidae

Anguilla anguilla LINNAEUS 1758 Ngjala

CHARACIFORMES
Characidae
Pygocentrus nattereri KNER 1858 Pirana e kuge

CYPRINIFORMES

Cobitidae

Cobitis meridionalis KARAMAN 1924 Mrena e egér e Prespés
Cobitis ohridana KARAMAN 1928 Mrena e egér e Ohrit

Cyprinidae

Alburnoides prespensis (KARAMAN 1924) Barkgjera e Prespés
Alburnus belvica (KARAMAN 1924) Gjuca e Prespés

Barbus prespensis KARAMAN 1924 Mrena e Prespés

Carassius carassius (LINNAEUS 1758) Karasi

Carassius auratus (LINNAEUS 1758) ? Karasi i arté

Carassius gibelio (BLOCH 1782) Karasi prusian

Chondrostoma prespense KARAMAN 1924 Njila e Prespés
Chondrostoma vardarense KARAMAN 1928 Njila e Vardarit
Ctenopharyngodon idella (VALENCIENNES 1844) Amuri i bardhé
Cyprinus carpio LINNAEUS 1758 Krapi

Hypophthalmichthys molitrix (VALENCIENNES 1844) Ballégjeri i bardhé
Hypophthalmichthys nobilis (RICHARSON 1845) Ballégjeri laraman
Leucos basak (HECKEL 1843) Skorta e Ballkanit Peréndimor
Megalobrama terminalis (RICHARDSON 1846) Péllémbéza e zezé
Parabramis pekinensis (BASILEWSKY 1855) Péllémbéza e bardhé
Pelasgus prespensis (KARAMAN 1924) Grunci i Prespés
Pseudorasbora parva (TEMMINCK & SCHLEGEL 1846) Notaku
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Rhodeus amarus (BLOCH 1782) Idhtaku
Squalius prespensis (FOWLER 1977) Mélyshi i Prespés
Tinca tinca (LINNAEUS 1758) Lina

CYPRINODONTIFORMES
Poecilidae
Gambusia holbrooki GIRARD 1859 Barkuleci

ESOCIFORMES
Esocidae
Esox lucius LINNAEUS 1758 Peshku heshté

PERCIFORMES
Centrarchidae
Lepomis gibbosus (LINNAEUS 1758) Peshku diell

SALMONIFORMES

Salmonidae

Onchorynchus mykiss (WALBAURN 1792) Trofta e ylberté
Salmo peristericus KARAMAN 1938 Trofta greke

Salmo letnica (KARAMAN 1924) Korani

SILURIFORMES
Siluridae
Silurus glanis (LINNAEUS 1758) Siluri

Ligeni i Prespés sé Vogél

OSTEICHTHYES

ANGUILLIFORMES

Anguillidae

Anguilla anguilla LINNAEUS 1758 Ngjala

CYPRINIFORMES
Cobitidae
Cobitis meridionalis KARAMAN 1924 Mrena e egér e Prespés

Cyprinidae
Alburnoides prespensis (KARAMAN 1924) Barkgjera e Prespés
Alburnus belvica (KARAMAN 1924) Gjuca e Prespés
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Barbus prespensis KARAMAN 1924 Mrena e Prespés

Carassius gibelio (BLOCH 1782) Karasi prusian

Chondrostoma prespense KARAMAN 1924 Njila e Prespés
Ctenopharyngodon idella (VALENCIENNES 1844) Amuri i bardhé
Cyprinus carpio LINNAEUS 1758 Krapi

Hypophthalmichthys molitrix (VALENCIENNES 1844) Ballégjeri i bardhé
Leucos basak (HECKEL 1843) Skorta e Ballkanit Peréndimor
Parabramis pekinensis (BASILEWSKY 1855) Péllémbéza e bardhé
Pelasgus prespensis (KARAMAN 1924) Grunci i Prespés
Pseudorasbora parva (TEMMINCK & SCHLEGEL 1846) Notaku
Squalius prespensis (FOWLER 1977) Mélyshi i Prespés

Tinca tinca (LINNAEUS 1758) Lina

CYPRINODONTIFORMES
Poecilidae
Gambusia holbrooki GIRARD 1859 Barkuleci

PERCIFORMES
Centrarchidae
Lepomis gibbosus (LINNAEUS 1758) Peshku diell

Lumi Drini

AGNATHA

PETROMYZONTIFORMES

Petromyzontidae

Eudontomyzon stankokaramani KARAMAN 1974 Kavalli i Drinit
Petromyzon marinus LINNAEUS 1758 Kavalli i detit

OSTEICHTHYES

ACIPENSERIFORMES

Acipenseridae

Acipenser naccarii BONAPARTE 1836 Blini i Drinit
Acipenser sturio LINNAEUS 1758 Blini

Huso huso LINNAEUS 1758 Blini turishkurtér

ANGUILLIFORMES

Anguillidae
Anguilla anguilla LINNAEUS 1758 Ngjala
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ATHERINIFORMES
Atherinidae
Atherina boyeri RISSO 1810 Aterina symadhe

CLUPEIFORMES

Clupeidae

Alosa agone (SCOPOLI 1786) Kubla
(Ndoshta Alosa fallax LACEPEDE 1803)

CYPRINIFORMES
Balitoridae
Barbatula sturanyi (STEINDACHNER 1892) Tuféza e Ohrit

Cobitidae
Cobitis ohridana KARAMAN 1928 Mrena e egér e Ohrit

Cyprinidae

Alburnoides ohridanus (KARAMAN 1928) Barkgjera e Ohrit

Alburnus scoranza HECKEL & KNER 1858 Gjuca

Barbus rebeli KOLLER 1926 Mrena e Fanit

Carassius gibelio (BLOCH 1782) Karasi prusian

Chondrostoma nasus (LINNAEUS 1758) Njila

Ctenopharyngodon idella (VALENCIENNES 1844) Amuri i bardhé
Cyprinus carpio LINNAEUS 1758 Krapi

Gobio ohridanus KARAMAN 1924 Mrena e Ohrit

Gobio skadarensis KARAMAN 1936 Mrena njémustakore e Shkodrés
Hypophthalmichthys molitrix (VALENCIENNES 1844) Ballégjeri i bardhé
Hypophthalmichthys nobilis (RICHARSON 1845) Ballégjeri laraman
Leucos basak (HECKEL 1843) Skorta e Ballkanit Peréndimor
Pachychilon pictum (HECKEL & KNER 1858) Skorta e zezé

Pelasgus minutus (KARAMAN 1924) Grunci i i Ohrit

Phoxinus lumaireul (LINNAEUS 1758) Cigani italian

Pseudorasbora parva (TEMMINCK & SCHLEGEL 1846) Notaku
Rhodeus amarus (BLOCH 1782) Idhtaku

Scardinius knezevici BIANCO & KOTTELAT 2005 Lloska e Shkodrés
Squalius platyceps ZUP., MAR., NAS. & BOG. 2010 Mélyshi kokéshtypur

CYPRINODONTIFORMES
Cyprinodontidae
Aphanius fasciatus (VALENCIENNES 1821) Celiku me rripa
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Poecilidae
Gambusia holbrooki GIRARD 1859 Barkuleci
Poecilia reticulata PETERS 1859 Laréza kélyshlindése

PERCIFORMES

Blennidae

Salaria fluviatilis (ASSO 1801) Barburiqi i lumit
Salaria pavo (RISSO 1810) Barburigi pallua

Gobiidae
Gobius paganellus LINNAEUS 1758 Burdullaku i shkémbit

Moronidae
Dicentrarchus labrax (LINNAEUS 1758) Levreku
Dicentrarchus punctatus (BLOCH 1792) Levreku pikalosh

Mugilidae

Chelon labrosus (RISSO 1827) Qefulli i dimrit
Liza aurata (RISSO 1810) Veshfloriri

Liza ramado (RISSO 1810) Qefulli i vjeshtés
Liza saliens (RISSO 1810) Gasturi, veshverdhi
Mugil cephalus LINNAEUS 1758 Qefulli i verés

Percidae
Perca fluviatilis LINNAEUS 1758 Sharroku, sharmaku
Sander lucioperca (LINNAEUS 1758) Sharmaku heshtor

PLEURONECTIFORMES
Pleuronectidae
Platichthys flesus (LINNAEUS 1758) Shojza

SALMONIFORMES

Salmonidae

Onchorynchus mykiss (WALBAURN 1792) Trofta e ylberté
Salmo balcanicus (KARAMAN 1927) Korani ballkanik
Salmo dentex (HECKEL 1851) Trofta e gjucés

Salmo farioides KARAMAN 1938 Trofta e Drinit

Salmo marmoratus CUVIER 1829 Trofta e mermerté

SYNGNATHIFORMES
Syngnathidae
Syngnathus abaster RISSO 1827 Gjilpéréza shiritazezé
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Lumi Mati

AGNATHA

PETROMYZONTIFORMES

Petromyzontidae

Petromyzon marinus LINNAEUS 1758 Kavalli i detit

OSTEICHTHYES

ACIPENSERIFORMES

Acipenseridae

Acipenser naccarii BONAPARTE 1836 Blini i Drinit
Acipenser sturio LINNAEUS 1758 Blini

Huso huso LINNAEUS 1758 Blini turishkurtér

ANGUILLIFORMES
Anguillidae
Anguilla anguilla LINNAEUS 1758 Ngjala

ATHERINIFORMES
Atherinidae
Atherina boyeri RISSO 1810 Aterina symadhe

CLUPEIFORMES

Clupeidae

Alosa agone (SCOPOLI 1786) Kubla
(Ndoshta Alosa fallax LACEPEDE 1803)

CYPRINIFORMES
Balitoridae
Oxynoemacheilus pindus (ECONOMIDIS 2005) Tuféza e Pindit

Cobitidae
Cobitis ohridana KARAMAN 1928 Mrena e egér e Ohrit

Cyprinidae

Alburnoides ohridanus (KARAMAN 1928) Barkgjera e Ohrit
Alburnus scoranza HECKEL & KNER 1858 Gjuca

Barbus rebeli KOLLER 1926 Mrena e Fanit



Chondrostoma nasus (LINNAEUS 1758) Njila

Gobio skadarensis KARAMAN 1936 Mrena njémustakore e Shkodrés
Pachychilon pictum (HECKEL & KNER 1858) Skorta e zezé

Phoxinus lumaireul (LINNAEUS 1758) Cigani italian

Pseudorasbora parva (TEMMINCK & SCHLEGEL 1846) Notaku
Squalius platyceps ZUP., MAR., NAS. & BOG. 2010 Mélyshi kokéshtypur

CYPRINODONTIFORMES
Cyprinodontidae
Aphanius fasciatus (VALENCIENNES 1821) Celiku me rripa

Poecilidae
Poecilia reticulata PETERS 1859 Laréza kélyshlindése

PERCIFORMES

Blennidae

Salaria fluviatilis (ASSO 1801) Barburiqi i lumit
Salaria pavo (RISSO 1810) Barburigi pallua

Gobiidae
Gobius paganellus LINNAEUS 1758 Burdullaku i shkémbit

Moronidae
Dicentrarchus labrax (LINNAEUS 1758) Levreku
Dicentrarchus punctatus (BLOCH 1792) Levreku pikalosh

Mugilidae

Chelon labrosus (RISSO 1827) Qefulli i dimrit
Liza aurata (RISSO 1810) Veshfloriri

Liza ramado (RISSO 1810) Qefulli i vjeshtés
Liza saliens (RISSO 1810) Gasturi

Mugil cephalus LINNAEUS 1758 Qefulli i verés

PLEURONECTIFORMES
Pleuronectidae
Platichthys flesus (LINNAEUS 1758) Shojza
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SALMONIFORMES

Salmonidae

Coregonus sp.

Onchorynchus mykiss (WALBAURN 1792) Trofta e ylberté
Salmo farioides KARAMAN 1938 Trofta e Drinit

Salmo dentex (HECKEL 1851) Trofta e gjucés

Salmo marmoratus CUVIER 1829 Trofta e mermerté

SYNGNATHIFORMES
Syngnathidae
Syngnathus abaster RISSO 1827 Gjilpéréza shiritazezé

Lumi Shkumbini

AGNATHA

PETROMYZONTIFORMES

Petromyzontidae

Petromyzon marinus LINNAEUS 1758 Kavalli i detit

OSTEICHTHYES

ACIPENSERIFORMES

Acipenseridae

Acipenser naccarii BONAPARTE 1836 Blini i Drinit
Acipenser sturio LINNAEUS 1758 Blini

Huso huso LINNAEUS 1758 Blini turishkurtér

ANGUILLIFORMES
Anguillidae
Anguilla anguilla LINNAEUS 1758 Ngjala

ATHERINIFORMES
Atherinidae
Atherina boyeri RISSO 1810 Aterina symadhe

CLUPEIFORMES

Clupeidae

Alosa agone (SCOPOLI 1786) Kubla
(Ndoshta Alosa fallax LACEPEDE 1803)
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CYPRINIFORMES
Balitoridae
Oxynoemacheilus pindus (ECONOMIDIS 2005) Tuféza e Pindit

Cobitidae
Cobitis ohridana KARAMAN 1928 Mrena e egér e Ohrit

Cyprinidae

Alburnoides prespensis (KARAMAN 1924) complex Barkgjera e Prespés
Alburnus scoranza HECKEL & KNER 1858 Gjuca

Barbus rebeli KOLLER 1926 Mrena e Fanit

Chondrostoma nasus (LINNAEUS 1758) Njila

Gobio skadarensis KARAMAN 1936 Mrena njémustakore e Shkodrés
Pachychilon pictum (HECKEL & KNER 1858) Skorta e zezé
Pseudorasbora parva (TEMMINCK & SCHLEGEL 1846) Notaku
Squalius platyceps ZUP., MAR., NAS. & BOG. 2010 Mélyshi kokéshtypur

CYPRINODONTIFORMES
Cyprinodontidae
Aphanius fasciatus (VALENCIENNES 1821) Celiku me rripa

Poecilidae
Poecilia reticulata PETERS 1859 Laréza kélyshlindése

PERCIFORMES

Blennidae

Salaria pavo (RISSO 1810) Barburigi pallua

Gobiidae

Gobius paganellus LINNAEUS 1758 Burdullaku i shkémbit

Moronidae
Dicentrarchus labrax (LINNAEUS 1758) Levreku
Dicentrarchus punctatus (BLOCH 1792) Levreku pikalosh

Mugilidae

Chelon labrosus (RISSO 1827) Qefulli i dimrit
Liza aurata (RISSO 1810) Veshfloriri

Liza ramado (RISSO 1810) Qefulli i vjeshtés
Liza saliens (RISSO 1810) Gasturi, veshverdhi
Mugil cephalus LINNAEUS 1758 Qefulli i verés
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PLEURONECTIFORMES
Pleuronectidae
Platichthys flesus (LINNAEUS 1758) Shojza

SALMONIFORMES

Salmonidae

Salmo dentex (HECKEL 1851) Trofta e gjucés
Salmo farioides KARAMAN 1938 Trofta e Drinit
Salmo marmoratus CUVIER 1829 Trofta e mermerté

SYNGNATHIFORMES
Syngnathidae

Syngnathus abaster RISSO 1827 Gjilpéréza shiritazezé

Lumi Semani

AGNATHA

PETROMYZONTIFORMES

Petromyzontidae

Petromyzon marinus LINNAEUS 1758 Kavalli i detit

OSTEICHTHYES

ACIPENSERIFORMES

Acipenseridae

Acipenser naccarii BONAPARTE 1836 Blini i Drinit
Acipenser sturio LINNAEUS 1758 Blini

Huso huso LINNAEUS 1758 Blini turishkurtér

ANGUILLIFORMES
Anguillidae
Anguilla anguilla LINNAEUS 1758 Ngjala

ATHERINIFORMES
Atherinidae
Atherina boyeri RISSO 1810 Aterina symadhe

CLUPEIFORMES

Clupeidae

Alosa agone (SCOPOLI 1786) Kubla
(Ndoshta Alosa fallax LACEPEDE 1803)
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CYPRINIFORMES
Balitoridae
Oxynoemacheilus pindus (ECONOMIDIS 2005) Tuféza e Pindit

Cobitidae
Cobitis ohridana KARAMAN 1928 Mrena e egér e Ohrit

Cyprinidae

Alburnoides devolli BOGUT., ZUP. & NAS. 2010 Barkgjera e Devollit
Alburnoides fangfangae BOGUT., ZUP. & NAS. 2010 Barkgjera e Osumit
Alburnus scoranza HECKEL & KNER 1858 Gjuca

Barbus rebeli KOLLER 1926 Mrena e Fanit

Carassius gibelio (BLOCH 1782) Karasi prusian

Chondrostoma nasus (LINNAEUS 1758) Njila

Cyprinus carpio LINNAEUS 1758 Krapi

Gobio skadarensis KARAMAN 1936 Mrena njémustakore e Shkodrés
Leucos basak (HECKEL 1843) Skorta e Ballkanit Peréndimor
Pachychilon pictum (HECKEL & KNER 1858) Skorta e zezé

Phoxinus lumaireul (LINNAEUS 1758) Cigani italian

Pseudorasbora parva (TEMMINCK & SCHLEGEL 1846) Notaku
Squalius platyceps ZUP., MAR., NAS. & BOG. 2010 Mélyshi kokéshtypur

CYPRINODONTIFORMES
Cyprinodontidae
Aphanius fasciatus (VALENCIENNES 1821) Celiku me rripa

Poecilidae
Gambusia holbrooki GIRARD 1859 Barkuleci
Poecilia reticulata PETERS 1859 Laréza kélyshlindése

PERCIFORMES
Blennidae
Salaria pavo (RISSO 1810) Barburigi pallua

Gobiidae
Gobius paganellus LINNAEUS 1758 Burdullaku i shkémbit

Moronidae
Dicentrarchus labrax (LINNAEUS 1758) Levreku
Dicentrarchus punctatus (BLOCH 1792) Levreku pikalosh
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Mugilidae

Chelon labrosus (RISSO 1827) Qefulli i dimrit
Liza aurata (RISSO 1810) Veshfloriri

Liza ramado (RISSO 1810) Qefulli i vjeshtés
Liza saliens (RISSO 1810) Gasturi, veshverdhi
Mugil cephalus LINNAEUS 1758 Qefulli i verés

PLEURONECTIFORMES
Pleuronectidae
Platichthys flesus (LINNAEUS 1758) Shojza

SALMONIFORMES

Salmonidae

Onchorynchus mykiss (WALBAURN 1792) Trofta e ylberté
Salmo dentex (HECKEL 1851) Trofta e gjucés

Salmo farioides KARAMAN 1938 Trofta e Drinit

SYNGNATHIFORMES
Syngnathidae
Syngnathus abaster RISSO 1827 Gjilpéréza shiritazezé

Lumi Vjosa

AGNATHA

PETROMYZONTIFORMES

Petromyzontidae

Petromyzon marinus LINNAEUS 1758 Kavalli i detit
Lampetra sp. (Aoos) Kavalli i Aoos-it

OSTEICHTHYES

ACIPENSERIFORMES

Acipenseridae

Acipenser baerii BRANDT 1869 Blini siberian

Acipenser gueldenstadtii BRANDT & RATZEBURG 1833 Blini rus
Acipenser naccarii BONAPARTE 1836 Blini i Drinit

Acipenser sturio LINNAEUS 1758 Blini

Huso huso LINNAEUS 1758 Blini turishkurtér
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ANGUILLIFORMES
Anguillidae
Anguilla anguilla LINNAEUS 1758 Ngjala

ATHERINIFORMES
Atherinidae
Atherina boyeri RISSO 1810 Aterina symadhe

CLUPEIFORMES

Clupeidae

Alosa agone (SCOPOLI 1786) Kubla.
(Ndoshta Alosa fallax LACEPEDE 1803)

CYPRINIFORMES
Balitoridae
Oxynoemacheilus pindus (ECONOMIDIS 2005) Tuféza e Pindit

Cobitidae
Cobitis ohridana KARAMAN 1928 Mrena e egér

Cyprinidae

Alburnoides prespensis (KARAMAN 1924) complex Barkgjera e Prespés
(cf: devolli BOGUT., ZUP. & NAS. 2010)

Alburnus scoranza HECKEL & KNER 1858 Gjuca

Barbus prespensis KARAMAN 1924 Mrena e Prespés

Barbus rebeli KOLLER 1926 Mrena e Fanit

Chondrostoma nasus (LINNAEUS 1758) Njila

Chondrostoma vardarense KARAMAN 1928 Njila e Vardarit

Cyprinus carpio LINNAEUS 1758 Krapi

Gobio skadarensis KARAMAN 1936 Mrena njémustakore e Shkodrés

Leucos basak (HECKEL 1843) Skorta e Ballkanit Peréndimor

Luciobarbus albanicus (STEINDACHNER 1870) Mrena shqiptare

Pachychilon pictum (HECKEL & KNER 1858) Skorta e zezé

Pelasgus thesproticus (STEPHANIDIS 1939) Grunci i Thesprotisé

Pseudorasbora parva (TEMMINCK & SCHLEGEL 1846) Notaku

Squalius platyceps ZUP., MAR., NAS. & BOG. 2010 Mélyshi kokéshtypur

Squalius sp. (Aoos) Mélyshi i Aoos-it

Telestes pleurobipunctatus (STEPHANIDIS 1939) Mélyshi i Akeronit
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CYPRINODONTIFORMES
Cyprinodontidae
Aphanius fasciatus (VALENCIENNES 1821) Celiku me rripa

Poecilidae

Gambusia holbrooki GIRARD 1859 Barkuleci
Poecilia reticulata PETERS 1859 Laréza kélyshlindése
Poecilia sp. (Aoos) Laréza e Aoos-it

PERCIFORMES
Blennidae
Salaria pavo (RISSO 1810) Barburigi pallua

Gobiidae
Gobius paganellus LINNAEUS 1758 Burdullaku i shkémbit

Moronidae
Dicentrarchus labrax (LINNAEUS 1758) Levreku
Dicentrarchus punctatus (BLOCH 1792) Levreku pikalosh

Mugilidae

Chelon labrosus (RISSO 1827) Qefulli i dimrit
Liza aurata (RISSO 1810) Veshfloriri

Liza ramado (RISSO 1810) Qefulli i vjeshtés
Liza saliens (RISSO 1810) Gasturi

Mugil cephalus LINNAEUS 1758 Qefulli i verés

PLEURONECTIFORMES
Pleuronectidae
Platichthys flesus (LINNAEUS 1758) Shojza

SALMONIFORMES

Salmonidae

Onchorhynchus mykiss (WALBAURN 1792) Trofta e ylberté
Salmo dentex (HECKEL 1851) Trofta e gjucés

Salmo farioides KARAMAN 1938 Trofta e Drinit

Salmo pelagonicus KARAMAN 1938 Trofta e Pelagonisé
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SYNGNATHIFORMES
Syngnathidae
Syngnathus abaster RISSO 1827 Gjilpéréza shiritazezé

Pérfundime

Shqipéria mund té konsiderohet vend me diversitet té larté té specieve té
peshqve té ujérave té émbla.

Numri i madh i specieve té ujérave té émbla-detare shpreh garté potencialin
dhe larminé e madhe té komplekseve ujore té tilla né Shqipéri.

Numri i specieve té introduktuara pérbén njé shifér té larté, ndonése
shumica pérdoren né akuakulturé, e ndér to ka mjaft gé peshkézimi éshté
ndérpreré dhe popullatat e tyre kané réné dhe po zhduken.

Shqipéria duhet vlerésuar si njé ndér sipérfaget mé té pasura né Evropé me
specie endemike. Ligeni i Shkodrés, Ohrit, Prespés sé Madhe, Sistemi i
lumit Drini dhe Vjosa duhen konsideruar si sitet mé té réndésishme pér
diversitetin e specieve dhe endemikeve.

Peshqit e ujérave té émbla té Shqipérisé duhen konsideruar né térési si
prioritet i ruajtjes dhe se éshté imediate qé kjo té gjejé zbatim né planet e
menaxhimit té baseneve.

Kérkohet té intensifikohen dhe thellohen studimet pér njohjen sa mé té
ploté té ihtiofaunés sé Shqipérisé.

Pér té ruajtur dhe mbrojtur diversitetin dhe popullatat e peshqgve, ¢cka ka
lidhje me sigurimin e njé peshkimi té& géndrueshém, éshté e nevojshme té
pérmirésohet menaxhimi i tyre, pérfshiré edhe atyre té akuakulturés dhe té
peshkézuar.
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Lista e molusqeve aliene té Evropés né Shqipéri

Dritan Dhora* Dhimitér Dhora **
* Drejtoria Rajonale e Mjedisit Shkodér, ** Rr. Hysej, Nr. 40, Shkodér

PERMBLEDHJE

Né kété artikull jepet lista paraprake e molusgeve aliene té Evropés qé
gjenden né Shqipéri. Lista pérmban 55 specie, té ndara né té detit 19 specie,
té ujérave té émbla 8 specie dhe té tokés 28 specie.

List of European alien molluscs in Albania
ABSTRACT

In this article the list of European alien molluscs that were found in Albania
is given. The list contain 55 species, devided of the sea 19 species, of the
freshwater 8 species, and of the terrestrial 28 species.

Hyrje

Varianti i paré i kétij artikulli éshté pérgatitur né vitin 2014 dhe ndonése i
pabotuar, éshté pérdorur si referencé tek botimi i DHORA (2014), pér té
indikuar speciet aliene evropiane gé ndodhen né Shqipéri. Artikulli gé
paragesim éshté modifikuar nga Dritan Dhora me té dhéna té pérditésuara.
Specie aliene, té introduktuara, ekzotike, joindigjene, jonative konsiderohen
ato gé gjenden jashté zonés natyrore té pérhapjes, pér shkak té aktivitetit
njerézor té géllimshém ose aksidental (WIKIPEDIA 2016). Dy faktoré
kané ndikuar mé shumé né kété dukuri dhe kéto jané akuakultura
ekstensive dhe trafiku detar.

Specie aliene invazive konsiderohen ato gé gjenden jashté zonés natyrore
té pérhapjes dhe gé kércénojné diversitetin biologjik né té gjitha nivelet: té
geneve / individual, specieve, komuniteteve, ekosistemeve / peizazheve
(WIKIPEDIA 2016).
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Ne nuk njohim ndonjé studim gé evidenton molusget aliene té Shqipérisé,
pérvec ndonjé rasti ku shkruhet pér disa specie aliene té detit, si tek
ZENETOS et al. (2011), RUCI et al. (2013) etj.

Prandaj studimin e filluam me hartimin e listés sé molusqgeve aliene té
Evropés gé gjenden né Shqipéri, duke shénuar né té speciet aliene té
ardhura nga jashté Evropés, speciet evropiane, por gé jané aliene pér vendet
jashté zonés natyrore té pérhapjes, speciet kriptogjenike (me origjiné té
panjohur), si dhe ato mé invazivet e Evropés. Mesdheu ose pjesé té tij, ku
bén pjesé edhe Shqipéria, u kané dhéné mjaft specie vendeve té tjera té
Evropés. Edhe veté Shqipéria ka marré specie me origjiné prej vendeve té
tjera mesdhetare. Té gjitha kéto raste evidentohen né listé, kryesisht tek
grupi i specieve evropiane, gé jané aliene pér vendet jashté zonés natyrore
té pérhapjes. Si listé bazé té molusqeve té Shqipérisé kemi marré até té
fundit, t¢ botuar nga DHORA (2014). Speciet aliene té Evropés dhe té
dhénat mbi to, jané marré tek referencat e pérdorura, vecanérisht tek
CIANFANELLI et al. (2016), DAISE (2009), HAUSDORF & SAUER
(2009), OCCHIPINTI - AMBROGI et al. (2010), PECAREVIC et al.
(2013), WELTER — SCHULTES (2012), WITTENBERG (2006),
ZENETOS et al. (2012).

Lista paraprake e molusgeve aliene té Evropés né Shqipéri, gé paragitet mé
poshté, pérmban 55 specie, té ndara né tre grupe: 19 té detit, 8 té ujérave té
émbla dhe 28 té tokés. Taksat, brenda klasave, jané renditur alfabetikisht.

Rezultatet dhe diskutimi
LISTA E MOLUSQEVE ALIENE TE EVROPES NE SHQIPERI

Legjendé:

A Aliene prej jashté Evropés

E Evropiane, por aliene pér vendet jashté zonés natyrore té pérhapjes
C Specie kriptogjenike (me origjiné té panjohur)

* Ndér speciet mé invazive té Evropés

() Vendi i origjinés

? Dyshohet pér specien, ose vendin e origjinés

MOLUSQET DETARE
Gastropoda
Buccinidae
Pollia dorbignyi (PAYRAUDEAU 1826) A
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Calyptraeidae
Calyptraea chinensis (LINNAEUS 1758) E

Muricidae

Hexaplex trunculus (LINNAEUS 1758) E

Ocenebra erinaceus (LINNAEUS 1758) E

Ropana venosa (VALENCIENNES 1846) A (Indo-Pacifiku) *

Nacellidae
Cellana rota (GMELIN 1791) A (Indo-Pacifiku)

Nassariidae
Cyclope neritea (LINNAEUS 1758) E

Trochidae
Gibbula adansoni (PAYRAUDEAU 1826) C
Gibbula albida (GMELIN 1790) E

Bivalvia
Arcidae
Andara inaequivalvis (BRUGUIERE 1789) A (Azia Juglindore)

Corbulidae
Corbula gibba (OLIVI 1792) E

Mytilidae
Arcuatula senhousia (BENSON IN CANTOR 1842) A (Indo-Pacifiku) *
Brachidontes pharaonis (P. FISCHER 1870) A (Og. Indian, Deti i Kuq) *

Ostreidae
Crassostrea gigas (THUNBERG 1793) A (Azia Verilindore) *

Pteriidae
Pinctada radiata (LEACH 1814) A (Indo - Pacifik) *
Pteria hirundo (LINNAEUS 1758) E

Spondylidae
Spondylus spinosum SCHREIBERS 1793 A
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Veneridae
Tapes decussatus (LINNAEUS 1758) E
Venerupis philippinarum (ADAMS & REEVE 1850)? A (Pagésori Perénd.)

MOLUSQET E UJERAVE TE EMBLA

Gastropoda
Neritidae
Theodoxus fluviatilis (LINNAEUS 1758) E

Physidae
Physella acuta (DRAPARNAUD 1805) A (Amerika Veriore)

Planorbidae

Helisoma anceps (MENKE 1830) A (Amerika Veriore)
Ferrissia fragilis TRYON 1863) A (Amerika Veriore)
Planorbarius corneus (LINNAEUS 1758) C (Evropa ?)

Viviparidae
Viviparus viviparus (LINNAEUS 1758) C

Bivalvia

Unionidae

Anodonta cygnaea LINNAEUS 1758 C

Unio mancus LAMARCK 1819 A (Mesdheu — Azia e Mesme ?)

MOLUSQET E TOKES

Gastropoda

Agriolimacidae

Deroceras agreste (LINNAEUS 1758) E

Deroceras reticulatum (O. F. MULLER 1774) E

Deroceras sturanyi (SIMROTH 1894) ? E (Magedoni — Hungari)

Arionidae

Arion fasciatus (NILSSON 1823) E
Arion rufus (LINNAEUS 1758) ? E
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Clausiliidae
Papillifera papillaris (O. F. MULLER 1774) E

Cochlicellidae
Cochlicella acuta (O. F. MULLER 1774) E
Cochlicella barbara (LINNAEUS 1758) E

Gastrodontidae
Zonitoides arboreus (SAY 1817) ? A

Helicidae

Helix aspersa O. F. MULLER 1774 E (Evropa Jugperéndimore)
Eobania vermiculata (O. F. MULLER 1774) E (Mesdheu)
Theba pisana (O. F. MULLER 1774) E (Evropa Peréndimore ?)

Helicodiscidae
Lucilla scintilla (R. T. LOWE 1852) A
Lucilla singleyanus (PILSBRY 1890) A

Hygromiidae

Cernuella virgata (Da Costa, 1778) E (Pjesa peréndimore e Mesdheut)
Trochidea pyramidata (DRAPARNAUD 1805) E (Mesdheu Peréndimor ?)
Trochoidea trochoides (POIRET 1789) E (Mesdheu Peréndimor)
Xerotricha conspurcata (DRAPARNAUD 1801) E (Mesdheu Peréndimor)

Limacidae
Limacus flavus (LINNAEUS 1758) E (Mesdheu)

Milacidae
Tandonia sowerbyi (A. FERUSSAC 1923) E (Greqi)

Pomatiasidae
Pomatias elegans (O. F. MULLER 1774) E

Punctidae
Paralaoma servilis (SHUTTLEWORTH 1852) A ?

Subulinidae
Rumina decollata (LINNAEUS 1758) ? A (Azia Perénd, prané Mesdheut)
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Valloniidae
Vallonia excentrica STERKI 1892 E

Zonitidae

Oxychilus camelinus (BOURGUIGNAT 1852) C (Azia Vog. dhe e Mes ?)
Oxychilus cyprius (L. PFEIFFER 1847) E ?

Oxychilus draparnaudi (BECK 1837) E (Evropa Peréndimore)

Vitrea contracta (WESTERLUND 1871) E
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PERMBLEDHJE

Studimet pér breshkén kokémadhe Caretta caretta ka vite @é
implementohen né Shqipéri dhe ky studim sjell té dhéna té mbledhura né
Gjirin e Drinit né periudhén e ngrohté té vitit pérgjaté 9 viteve (2010-2018)
pérgjaté fazés sé ngrohté té vitit (prill-tetor). Rezultatet tregojné njé prani té
madhe té breshkave juvenile dhe sub-adulte duke e rikonfirmuar kété gji
detar dhe sidomos pjesén jugore té tij si zoné e réndésishme zhvillimore pér
breshkén kokémadhe. Prania e breshkave adulte femra dhe meshkuj edhe
pse né njé pérgindje té ulét krahasuar me juvenilét, sugjeron gé gjiri i Drinit
pérdoret edhe si zoné ushqyese dhe riprodhuese nga kjo grupmoshé. Ky
studim konfirmon breshkat me CCL >75cm si klasa ku shfaget njé ndarje e
garté binomiale dhe gé duhet pérdorur edhe pér kété zoné si kufi pér
pércaktimin e adultéve nga ana morfologjike. Rezultatet tregojné njé
pérgindje pak mé té madhe té femrave adulte né zoné gjaté periudhés prill-
tetor, e cila mund té jeté edhe mé e larté gjaté periudhés joriprodhuese.
Megjithaté, kjo e rendit Gjirin a Drinit si njé zoné ushgyese me njé sex
ratio té balancuar pér breshkat adulte té llojit Caretta caretta gjaté
periudhés sé ngrohté té vitit.

Fjalét kyce: Caretta caretta, breshka kokémadhe, gjiri i Drinit, sex ratio,
habitat zhvillimor, zoné ushqyese, zoné riprodhuese.
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Sex ratio of adult loggerhead sea turtles Caretta caretta investigated
by tail measurements from turtles bycaught at Drini Bay during the
period 2010-2018.

ABSTRACT

Studies of the loggerhead sea turtle Caretta caretta in Albania have been
implemented for many years and this study reports data collected at Drini
Bay during the hot season (April-October) in a nine year period (2010-
2018). The results indicate a high presence of the juvenile and sub-adult
turtles and once again confirm the bay and especially the southern part of it
as an important development habitat for the loggerhead turtle. The presence
of the adult female and male loggerhead turtles in the area, even though in a
smaller percentage compared to the juveniles, suggests that Drini Bay is
used as a foragging and mating area by the turtles at this life stage. This
stydy confirms the class to be used in this area for the adult classification
and with a clear binomial distribution of the tail measurements the class
with CCL >75cm. The results indicate a slitely higher proportion of adult
female loggerheads in the area during the period April-October, which
might be even higher during the non-reproductive period. However, this
classifies the Drini Bay as a foraging area with a balanced sex ratio of adult
loggerhead turtles during the hot season.

Key words: Caretta caretta, loggerhead, Drini Bay, sex ratio, development
habitat, foragging area, mating area.

Hyrje

Breshka kokémadhe (Caretta caretta) éshté njé lloj i pérhapur né té gjithé
globin dhe gé paraget strukturé rajonale té popullatés si rezultat i filopatrisé
(BOWEN et al., 1994). Ky éshté lloji mé abundant né Mesdhe dhe gjendet
né té gjithé pellgun, ndérsa plazhet kryesore folezuese gjenden né Greqi,
Turqi, Qipro dhe Libi (CASALE et al., 2018). Metapopullata e Mesdheut
rezulton gjenetikisht e izoluar (ENCALADA et al., 1998; CARRERAS et
al., 2011) dhe studimet tregojné njé rritje mé té shpejté se ato me origjiné
nga Atlantiku gé gjenden né Mesdhe, por gé nuk folezojné aty (PIOVANO
et al., 2011). Madhésia e adultéve té késaj metapopullate é&shté
sinjifikativisht mé e vogél krahasuar me ato té tjera duke arritur maturimin
mbi 70cm gjatési té harkuar té karapaksit (CCL) (TIWARI & BJORNDAL
2000; CASALE et al., 2005). Pércaktimi i seksit tek breshkat detare béhet
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nga temperatura né té cilén ekspozohet embrioni gjaté zhvillimit té tij dhe
studimet tregojné njé prirje drejt njé orientimi feméror té sex ratio né nivel
global (WIBBELS 2003). Zhvillimi dhe maturimi i breshkés kokémadhe
merr disa dekada (CASALE et al., 2011) dhe kalon népér tre stade jetésore:
té sapocelur, juvenil dhe adult. Ky zhvillim jo gjithmoné ndjek dy fazat
ontogjenike (McCLELLAN & READ 2007; HATASE et al., 2002;
HAWKES et al., 2006; REES et al., 2010) sikurse mendohej fillimisht
(BOLTEN 2003). Pér shkak té karakteristikave specifike té kétyre fazave
edhe pércaktimi i sex ratio béhet duke pérdorur metoda té ndryshme pér
secilin stad. Pércaktimi i seksit tek té sapocelurit éshté metoda mé e lehté
dhe béhet pérmes vézhgimit té drejtpérdrejté té gonadeve (YNTEMA &
MROSOVSKY 1980) dhe indirekt nga temperatura e folesé
(MROSOVSKY et al., 1999). Tek juvenilét pércaktimi béhet nga dozat e
hormoneve né gjak, vézhgimi direkt i gonadeve me laparoskopi ose
nekropsive nga breshkat e ngordhura, té kapura né rrjetat e peshkimit ose
kapur direkt né det (WIBBELS 1999). Tek té rriturit pércaktimi i seksit
mund té béhet pérmes dimorfizmit seksual, pasi meshkujt shfagin bisht té
zgjatur (CASALE et al., 2005). Matjet e bishtit pér pércaktimin e seksit tek
té rriturit jané disa: plastron maja e bishtit, kloaké-maja e bishtit, plastron-
kloaké, raporti plastron-maja e bishtit dhe kloaké maja e bishtit, largésia
nga kufiri posterior i karapaksit deri né majén e bishtit (Cara-Tail) dhe
largésia nga kufiri posterior i karapaksit deri né kloaké (Cara-Clo),
ndérkohé gé CASALE et al. (2005) sugjeron Cara-Tail dhe Cara-Clo si dy
matjet mé té pérshtatshme. Pér ruajtjen e breshkave detare dhe pérpilimin e
strategjive rajonale éshté shumé e réndésishme té kuptohet dinamika e
popullatés. Té dhéna té tilla demografike si raporti gjinor (sex ratio) dhe
madhésia e breshkave té maturuara jané té dhéna té réndésishme pér kéto
politika ruajtje. Prania e meshkujve adult né njé popullaté apo zoné té
caktuar vihet re vetém né zonat afér plazheve folezuese gjaté fazés sé
ciftézimit (SCHOFIELD et al.,, 2009). Ky lloj sex ratio mund té mos
pérfagésojé até té popullatés pér shkak té periodicitetit t€¢ ndryshém té
riprodhimit t€ meshkujve dhe femrave (MILLER 1997) ndaj edhe njihet si
sex ratio operacionale. Pér kété arsye rekomandohet pércaktimi i sex ratio
té adultéve né zonat ushqyese edhe pse kjo éshté e véshtirg, pasi abundanca
e tyre éshté e ulét. Jané béré disa studime pér pércaktimin e sex ratio né
Mesdhe pér té sapocelurit, juvenilét dhe adultét prej té cilave né detin
Adriatik éshté pércaktuar sex ratio i juveniléve (CASALE et al., 2006)
ndérkohé nuk ka té dhéna té tilla pér adultét. Deti Adriatik rezulton njé
zoné neritike me prani té juveniléve té médhenj dhe té adultéve (CASALE
& MARGARITOULIS 2010). Breshkat adulte té pajisura me transmetues

85



satelitor shfagén preferenca pér zona té caktuara neritike (BRODERICK et
al., 2007; SCHOFIELD et al., 2010; CASALE et al., 2012; CASALE et al.,
2013a; REES et al., 2013). Njé studim gjenetik i béré pér breshka té kapura
né Gjirin e Drinit (YLMAZ et al., 2012) tregon njé prani t¢ madhe té
breshkave té sapocelura nga plazhet folezuese né Gregi. Modelet e
shpérndarjes sé té vegjélve nga plazhet folezuese né Mesdhe (CASALE &
MARIANI 2014) tregojné po ashtu njé prani mé té madhe té té vegjélve
nga kéto plazhe folezuese, ndérsa prania e haplotipeve té reja (YLMAZ et
al., 2012) sugjerohet té jeté e lidhur me zbulimin mé té fundit té folezimit
né Shqipéri (PIROLI & HAXHIU 2018, in press). Ndryshimet klimatike do
té ndikojné shumé né sex ratio té breshkave detare (MROSOVSKY et al.,
1984; FUENTES et al., 2010; WITT et al., 2010b) sidomos pas
parashikimeve té ndikimeve qé pritet t€ ndodhin né detin Mesdhe (GIORGI
& LIONELLO 2008), shfaget nevoja e studimeve té tilla né zonat
ushqyese. Ne po raportojmé njé studim té shtriré né 9 vite né njé zoné
ushqyese té breshkave detare Caretta caretta né Adriatikun Juglindor-
Shqipéri. Duke pérdorur tiparet e dimorfizmit seksual kemi pércaktuar
madhésiné e maturimit t& meshkujve dhe kemi pérllogaritur pér heré té paré
pér njé zoné nga Adriatilu sex ratio té breshkave adulte né njé zoné té
frekuentuar nga breshka me origjiné (YLMAZ et al., 2012) nga plazhe
folezuese me predispozité té larté té prodhimit té€ femrave (ZBINDEN et
al., 2007; KATSELIDIS et al., 2012; REES & MARGARITOULIS 2004).

Materiale dhe metoda

Breshkat e marra né studim jané kapur né ményré rastésore né stavnikét e
Gjirit té Drinit (Fig. 1). Stavnikét jané monitoruar ¢do dité né periudhén
2010-2018 gé nga dita e paré e vendosjes sé tyre né funksionim (fillim i
muajit prill) deri né até té fundit (fundi i muajit tetor). Breshkat jané
vendosur né varkén gé ndodhej jashté stavnikut pér mbledhjen e té dhénave
té nevojshme ose transportuar drejt Qendrés pér Kérkim dhe Ndihmén e
Paré pér Breshkat Detare né Patok pér njé ekzaminim mé té detajuar.
Pérpara rikthimit né det breshkat jané matrikulluar (BALAZS 1999) me
matrikull té llojit Stockbrands’ titanium né gjymtyrén e djathté t&€ pérparme.
Matrikulli ka shérbyer pér té evidentuar rikapjen e breshkave té marra njé
heré né studim dhe pérjashtimin e tyre nga analiza. Kapja né stavnik
supozohet té mos jeté preferenciale ndaj seksit, pasi mundésia pér té hyré
né kété mjet peshkimi nga té dy sekset éshté e barabarté. Mbledhja e té
dhénave éshté béré kryesisht né periudhén e ngrohté té vitit (prill-tetor),
pasi kjo éshté edhe periudha né té cilén normalisht operojné stavnikét ndaj
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edhe vlerésimi i raportit gjinor (sex ratio) éshté béré vetém pér kété
periudhé.
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Fig. 1 Harta e zonés sé studimit dhe pozicioni i vendosjes sé stavnikéve ku
jané mbledhur breshkat. Me ngjyré té zezé jané shénuar stavnikét e
monitoruar ¢do sezon (2010-2018); me ngjyré gri stavniku i
monitoruar pér 4 sezone (2012-2015); me elips té zi éshté shénuar
zona e raportuar si vendfolezim; me rreth té zi jané shénuar plazhet
folezuese né Mesdhe; me katror éshté shénuar zona e kétij studimi.

Pér pércaktimin e seksit éshté e nevojshme mbledhja e informacionit
biometrik né lidhje me karapaksin dhe bishtin. Pér karapaksin éshté matur
me metér shirit né 0.5cm mé té afért gjatésia e harkuar e karapaksit nga
pllaka nukale deri né majén e pllakés supra kaudale (CCLn.t) pér té gjitha
breshkat (BOLTEN 1999). Kéto té dhéna biometrike jané analizuar pér té
gjitha breshkat pér té pércaktuar njé kufi t&é CCL pér adultét. Ky rezultat mé
pas éshté krahasuar pér ndryshime té mundshme me studime té tjera té
ngjashme té béra pér Mesdheun (CASALE et al., 2005, 2014; REES et al.,
2013). Pér bishtin jané béré disa matje: gjatésia totale e bishtit (TTL),
largésia nga fundi i plastronit deri tek kloaka (Plas-Clo) dhe largésia nga
kufiri posterior i karapaksit deri né majén e bishtit (Cara-Tail) pér té gjitha
breshkat e marra né studim. Pércaktimi i seksit u bé nga analiza e té
dhénave té marra nga matja e distancés nga kufiri posterior i karapaksit deri
né majén e bishtit (CASALE et al., 2014) dhe rezultatet jané krahasuar me
studime té béra né Mesdhe (CASALE et al., 2005, 2014; REES et al.,
2013). Breshkat e klasifikuara si adulte me gjatési nga kufiri posterior i
karapaksit deri né majén e bishtit (Cara-Tail) mé té vogél ose té barabarté
me 7cm nisur nga té dhénat e raportuara nga plazhet folezuese né Greqi
(Rees et al., 2013) jané klasifikuar si femra. Nga analizimi i kétyre dy té
dhénave biometrike éshté béré e mundur pércaktimi i sex ratio né breshkat
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e klasés adulte. Proporcioni i femrave né breshkat e klasés adulte u
pércaktua nga shpérndarja binomiale e madhésisé sé bishtit me intervalin
konfidencial 95% (ZAR 1999).

Rezultate

Madhésia e pjekurisé pér meshkujt

Jané marré né konsideraté nga ky studim 1219 breshka koké&madhe
(Caretta caretta) té kapura né gjirin e Drinit né periudhén 2010-2018 dhe
pér té cilat kishte informacion né lidhje me CCL dhe matjet e bishtit,
shpérndarja e té cilave tregohet né Fig. 1.

Fig. 2 Shpérndarja né varési t&¢ CCL té gjatésisé Cara-Tail té 1219
breshkave té marra né studim. Me vija té ndara jepet kufiri i CCL
gé ndan juvenil-adult (sipas madhésisé sé& maturimit té
meshkujve) dhe Cara-Tail gé ndan femra-meshkuj.

Klasa ku shfaget pér heré té paré njé bisht i zgjatur dhe gé tregon pér prani
té meshkujve ishte ajo 60-65cm (Fig. 2) edhe pse ky tipar shfagej vetém né
0.7% té totalit té individéve té klasés me njé gjatési bishti Cara-Tail gé
arrin deri né +11cm.

65-70 70-75

1. 1

Fig. 3 Frekuenca e shpérndarjes sé gjatésisé Cara-tail té breshkave
té klasave 65-70 dhe 70-75 cm CCL.
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Né klasén 65-70cm 6.1% e breshkave shfagén bisht té zgjatur i cili arrinte
vlerén maksimale 19cm (Fig. 3). Tek disa meshkujt té késaj klase u gjet
edhe prani e plastronit té buté gé éshté njé karaktaristiké e meshkujve gjaté
fazés sé riprodhimit. Mashkulli mé i vogél ku u gjet plastroni i buté ishte
70cm (CCL) dhe me gjatési bishti Cara-Tail +13cm.

Pérgindja e breshkave me bisht té gjaté dhe gé pér pasojé mund té
klasifikohen si meshkuj rritet né klasén 70-75 cm duke arritur 21.9% té
totalit dhe ku pér heré té paré shfaget edhe njé bisht né pérmasat e tij
maksimale 25cm (1.4%) (Fig. 3).

75-80 Chart Title

Fig. 4 Frekuenca e shpérndarjes sé gjatésisé Cara-Tail té breshkave
té klasave 75-80 dhe >80 cm CCL.

Gjatésia e bishtit e breshkave >75 cm varjoi nga -5 né 26 cm (n=136) (Fig.
4). Vetém 5.4% e tyre kishin bisht me gjatési +3 deri né +7cm (klasa 5¢cm)
dhe bazuar né té dhénat nga plazhet folezuese jané klasifikuar si femra.
Frekuenca e shpérndarjes sé vlerave té Cara-Tail sipas CCL té grupuar né
klasa 5¢cm tregon shfagjen e njé bishti té zgjatur né klasén 60-65 cm dhe
vihet re njé ndarje binomiale vetém né breshkat me madhési té karpaksit
>75 cm duke pércaktuar kété té fundit si kufirin e poshtém té klasifikimit té
meshkujve adult dhe pércaktimit té seksit nga matjet morfometrike.
Prezenca e breshkave adulte né gji

Nga shpérndarja né muaj e breshkave femra u vu re njé rritje eksponenciale
e numrit té tyre deri né muajin maj dhe gé shogérohet me njé rénie mé té
zbutur drejt muajit tetor (Fig. 5). U regjistruan rikapje té herépashershme té
breshkave té markuara si brenda té njéjtit sezon ashtu edhe né vitet
pasardhése duke treguar géndrim pér njé periudhé té gjaté té tyre né gji dhe
besnikéri ndaj habitatit. Né disa nga breshkat e marra né studim u vu re
prani e njé shenje kafshimi né pjesén e pasme té gafés gé tregon edhe pér

89




njé mundési té ciftézimit, pasi breshkat meshkuj pérvec kapjes fort pérmes
thonjve pas trupit té breshkés femér né momentin e kopulimit e kafshojné
femrén né pjesén e pasme té gafés qé rrymat e ujit t&¢ mos i shképusin ato.
Nga breshkat e vérejtura me prani té kafshimit vetém 33% e tyre ishin mbi
75cm (CCL). U regjistrua prania né kété zoné e breshkave Caretta caretta
té cilat ishin markuar nga ARCHELON gjaté folezimit né Greqi (n=5)
(MARGARITQOULIS D., perss. comm) ndérkohé qgé u evidentuan edhe
breshka me inflamacion té kloakés si njé tregues i mundshém i ndodhjes sé
kopulimit pérpara kapjes sé tyre.

—— Femra

/ {
/ N\
/ N

Fig. 5 Frekuenca e shpérndarjes sé kapjeve né muaj pér breshkat adulte.

Rritje eksponenciale vihet re edhe pér breshkat meshkuj deri né muajin
maj, ndérkohé gé géndrimi i tyre duket té jeté i shtriré né té gjithé verén
dhe fillojné té largohen nga zona rreth muajit shtator.

Sex ratio

Pasi u pércaktua gé kufiri i klasifikimit pér adultét nga ana morfologjike
edhe pér kété popullaté éshté ai i gjatésisé sé harkuar té karapaksit >75 cm,
u bé pércaktimi i seksit pér kéto breshka. Késaj analize iu nénshtruan 136
breshka té klasés adulte (>75 cm). Nga té gjitha breshkat e marra né
konsideraté nga ky studim vetém 11.2 % rezultuan adult duke konfirmuar
edhe njé heré rolin e gjirit t¢ Drinit si habitat zhvillimor neritik pér
breshkén kokémadhe. Proporcioni i femrave né breshkat me CCL>75 cm
né popullatén e gjirit t& Drinit rezultoi 54.4% (95% CI: 45.7- 62.9%) né
periudhén prill-tetor duke referuar njé sex ratio pothuajse té balancuar pér
kété grupmoshé.
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Diskutime

Numri total i breshkave té kapura né periudhén né studim si dhe pérgindja e
breshkave adulte té raportuara pérkundrejt atyre juvenile dhe sub-adulte
konfirmon edhe njé heré gjirin e Drinit dhe sidomos pjesén jugore té tij ku
jané kapur edhe kéto breshka si njé zoné e réndésishme zhvillimore pér
breshkat juvenile dhe sub-adulte né detin Adriatik. Zona jugore e gjirit té
Drinit ku edhe ndodhen stavnikét éshté raportuar vazhdimisht pér
prezencén e breshkave detare dhe kapjen e tyre (HAXHIU, |. &
RUMANO, M. 2005; HAXHIU, I. 2010; HAXHIU, I. & PIROLLI, V. 2012,
2013; PIROLI, V. 2010; PIROLI, V. & HAXHIU, I. 2012, 2013a, 2013b,
2018, in press) si dhe ka rezultuar edhe si njé zoné e preferuar dhe
frekuentuar gjaté vitit nga 3 breshkat e pajisura me transmetues satelitor
(SNAPE et al., 2020) pérkundrejt pjesés tjetér té gjirit. Kjo mund té keté
lidhje me popullatat e shumta té invertebroréve gé gjenden né kété pjesé té
gjirit, por ndoshta edhe me shqetésimin e pjesés veriore té tij nga porti i
Shéngjinit. Kjo ngre edhe nevojén e ruajtjes sé késaj zone té gjirit e cila
rezulton me njé prani té larté t& breshkave dhe njékohésisht me impakt té
madh mjedisor nga njeriu sidomos pér ndotjen kimike dhe plastike té
ardhura nga lumi i Ishmit. Numri i vogél i breshkave adulte né kété zoné,
éshté né proporcion me evidencat e uléta té té rriturve né mjedisin detar dhe
nivelin e ulét té folezimit né vendin toné. Rezultati i pérfituar nga ky
studim né lidhje me pércaktimin e seksit bazuar né matjet e bishtit sugjeron
gé duhet té béhet vetém pér breshkat me CCL >75 cm dhe kjo rezulton té
jeté né koherencé me ato té studimeve né Mesdhe (CASALE et al., 2005,
2014; REES et al., 2013). Ky studim arrin né té njéjtin pérfundim me kéto
studime edhe pér faktin gé bishti i meshkujve rritet né ményré té ndjeshme
né breshkat me CCL mé té madhe se 65 cm ndérkohé qé dikotomia e qgarté
né popullaté arrihet vetém né breshkat me CCL mé té madhe se 75 cm. Pér
klasat mé té vogla se 75cm (CCL) klasifikimi né femra dhe meshkuj éshté i
pamundur vetém nga té dhénat morfologjike, pérvec rasteve kur gjatésia e
bishtit éshté mé e madhe se 7cm. Pércaktimit té seksit dhe mé pas
pérllogaritjes pér sex ratio né Mesdhe rekomandohet (CASALE et al.,
2005, 2014) t’i nénshtrohen vetém breshkat me gjatési t€ harkuar té
karapaksit mé t& madhe se 75 cm. Nga pérllogaritjet e béra ky kufi rezultoi
i vérteté edhe pér popullatén e marré né studim ndaj edhe sugjerohet té
pérdoret pér pércaktimet né té ardhmen. Sex ratio e breshkave adulte né
zonat ushqyese mund té ndryshojné gjaté vitit ndaj edhe rekomandohet
pérllogaritja e tij né periudhén joriprodhuese (WIBBELS 2003). Né
Mesdhe meshkujt udhétojné drejt zonave ushqyese rreth muajit maj dhe
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largohen prej aty pér té shkuar drejt zonave riprodhuese rreth muajit tetor
(HAYS et al., 2010, SCHOFIELD et al., 2010, CASALE et al., 2013).
Rezultatet e paragitura né kété studim tregojné njé prani té meshkujve né
muajin prill, ndjekur nga njé rritje me 17.74% né muajin maj dhe gqé mé pas
fillon té ulet né muajin shtator. Ecuri kjo e njéjté me studimet e béra né
Mesdhe pér zonat ushqyese té frekuentuara nga meshkujt adult, mirépo e
kufizuar pér nga té dhénat pér periudhén néntor-mars. Kjo e dhéné tregon
gé Gjiri i Drinit pérdoret nga breshkat adulte meshkuj si zoné ushqyese né
periudhén prill-tetor. Nisur nga studimet e kryera me transmetues satelitor
gé tregojné pérdorimin e kétij gjiri detar si zoné diméruese (SCHOFIELD
et al., 2013; SNAPE et al., 2020) nuk pérjashtohet mundésia e géndrimit té
kétyre breshkave né zoné edhe gjaté muajve té ftohté té vitit vetém se né
thellési mé té médha nga ajo e pozicionit té stavnikéve. Femrat adulte
ndjekin njé rrjedhé tjetér té lévizjes né detin Mesdhe ku ato udhétojné drejt
zonave ushqyese rreth muajit tetor (ZBINDEN et al., 2011) pér t’u larguar
nga aty pér né zonat riprodhuese rreth muajit prill (HAYS et al., 2010).
Rezultatet e paragitura né kété studim tregojné njé prani té femrave adulte
né muajin prill, ndjekur nga njé rritje eksponenciale né muajin maj dhe me
njé ulje graduale drejt muajit shtator. Kjo rénie e numrit té femrave pas
muajit maj mund té keté lidhje me largimin e njé pjese prej tyre drejt
zonave folezuese. Kjo ecuri e pranisé sé femrave adulte gjaté kohés sé
riprodhimit né Gjirin e Drinit, pranisé sé meshkujve me plastron té buté, té
femrave me kloaké té inflamuar, né vijim edhe té zbulimit té folezimit né
Shqipéri dhe evidencén e pranisé sé folezimit né Kepin e Rodonit (PIROLI
& HAXHIU, 2018, in press) sugjeron qé né kété zoné detare mund té
ndodhé ciftézimi midis individéve adult pas té cilit njé pjesé e femrave
mund té largohen drejt plazheve folezuese né Greqi ose zonave pérgjaté
bregdetit shqgiptar ku ndodh edhe folezimi sporadik. Femrat adulte té
breshkés kokémadhe normalisht ndérmarrin udhétime riprodhuese ¢do 2-3
vite, me intervale ndérriprodhuese g€ variojné sipas individit
(BRODERICK et al., 2002) ndaj edhe jo mé shumé se 50% e femrave né
njé rajon do té nisen pér migrim. Prania e breshkave, pér té cilat Kishte
evidenca té folezimit né Greqi, propozon edhe mundésiné e pérdorimit té
zonés si zoné ushqgyese nga femrat té cilat jané né vitin e tyre joriprodhues.
Studime té tjera gé pérfshijné edhe periudhén e ftohté té vitit jané té
nevojshme ashtu sikurse intensifikimi i studimit pér folezim né kété zoné
ose ato pérreth.

Sex ratio i plazheve folezuese né Mesdhe propozohet té jeté dukshém i
anuar nga ai feméror (CASALE et al., 2018) ndérkohé gé vérehen zona té
ndryshme té frekuentuara nga individé adulté, té cilat variojné nga me
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predispozité femérore né ato té balancuara (CASALE et al., 2005; WHITE
et al.,, 2010; CASALE et al., 2006; LAZAR et al., 2008) dhe me
predispozité mashkullore (REES et al., 2013). Ky pércaktim i sex ratio
éshté i pari pér adultét né njé zoné ushqyese né detin Adriatik. Ky studim e
rendit Gjirin e Drinit né zonat me sex ratio pothuaj té balancuar té
breshkave adulte né periudhén e ngrohté té vitit. Ky rezultat sugjerohet té
jeté i lidhur me pérdorimin e zonés si habitat ushqyes nga meshkujt adult, si
dhe frekuentimin e saj nga breshka femra gjaté vitit té tyre joriprodhues dhe
breshka té cilat folezojné né zonén pérreth (PIROLI & HAXHIU, 2018, in
press). Tendenca drejt njé proporcioni mé té larté feméror ishte i pritshém
nga fakti qé sex ratio i plazheve folezuese né Mesdhe propozohet té jeté
dukshém i anuar nga ai feméror (CASALE et al., 2018). Proporcioni i
femrave mund té jeté edhe mé i larté gjaté fazés joriprodhuese nisur nga
ecuria e zbritjes sé kurbés sé kapjeve té breshkave femra pas muajit maj,
ndaj edhe studime té cilat mbulojné periudhén e ftohté té vitit jané té
nevojshme né té ardhmen.
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PERMBLEDHJE

Né kété punim paraqgitet lista e ploté e specieve aliene té ujérave té
brendshme (t& émbla) té Shqgipérisé, té renditura sipas grupeve
taksonomike, me té dhénat mbi origjinén, pérhapjen né ekosistemet e
ndryshme ujore té vendit toné, me statusin dhe me referencat mé kryesore
té secilés prej tyre.

Studimet kané treguar se nga 49 speciet e njohura deri tani pér vendin tong,
24 jané specie aliene invazive, ndérsa 9 prej tyre konsiderohen specie me
ndikim té larté mbi biodiversitetin dhe ekosistemet e ujérave té brendshme
né Shqipéri dhe né Evropé.

Alien species of the Albanian freshwaters

ABSTRACT

This study, presents the complete list of alien species of Albanian
freshwaters, listed according to taxonomic groups, with data on the origin,
distribution in various aquatic ecosystems of our country, with the status
and the main references of each of them.

Studies have shown that out of 49 species known so far for our country, 24
are invasive alien species, while 9 of them are considered species with high
impact on biodiversity and freshwater ecosystems in Albania and Europe.

Hyrje

Shumica e ujérave té émbla té Shqipérisé derdhen népérmjet lumenjve
kryesoré (Drin, Shkumbin, Seman, Vjosé etj.,) né bazenin e eko - rajonit
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Adriatik Juglindor, me pérjashtim té territoreve skajore té vendit: ai
jugperéndimor, ose Himaré - Sarandé, qé népérmjet dy lumenjve, Pavllo e
Bistricé i derdhin ujérat e tyre né bazenin e eko - rajonit Jonian, dhe ai
veriperéndimor qé népérmjet lumit té Vermoshit, i derdh ujérat né bazenin
e eko - rajonit Dniester — Danub i Poshtém.

Specie aliene ose té huaja, aloktone, introduktive, joindigjene, jovendase,
konsiderohen ato specie algash, bimésh, kérpudhash dhe kafshésh gé pér
shkak té veprimtarisé njerézore, rastésore apo té géllimshme gjenden jashté
zonés sé tyre gjeografike natyrore. Specie invazive, konsiderohen ato
specie aliene, vendosja apo popullimi i té cilave shkaktojné modifikime té
ekosistemeve, habitateve apo specieve vendase (IUCN, 2020).

Intensiteti i larté i aktiviteteve té njeriut éshté pérgjegjés pér hyrjen e
kafshéve aliene né ekosistemet ujore jashté rajonit té tyre natyror.

Sipas FAO (1997), speciet aliene kané ardhur kryesisht nga kultivimi i
gjeré i peshkut, peshkimi sportiv (30%), akuakultura intensive (27%), nga
transporti pasiv népérmjet anijeve (25%), nga zbukurimet né ligene dhe né
pellgje té vogla (9%) dhe pérhapjes népérmjet kanaleve (8%).

Bimét aliene té ujérave té émbla kané ardhur né Evropé dhe né Shqipéri
kryesisht gjaté shekullit t¢ kaluar nga Amerika e Veriut dhe Afrika
népérmjet importimit nga njérézit pér t’u pérdoré né ligene e pellgje, né
kultivimin e peshkut dhe né akuakulturé. Disa specie té tjera mund té kené
ardhur bashké me bimét e kulturés, nga mjetet e transportit ose edhe nga
shpendét ujoré (EPPO, 2014).

Disa prej specieve aliene mund té sjellin pasoja té rénda mbi biodiversitetin
dhe ekosistemet ujore, komunitetet vendase, shéndetin dhe ekonominég.
Ekosistemet e ujérave té émbla jané mé té ndjeshme ndaj ndikimit té
specieve aliene dhe invazive.

Speciet aliene mund té: 1) konkurrojné speciet vendase duke zvogéluar
popullatat e tyre dhe duke shkaktuar zhdukjen e tyre; 2) hibridizohen me
speciet vendase me pasojé zvogélimin e shuméllojshmérisé gjenetike; 3)
prishin ndérveprimet e pacénuara midis specieve dhe lidhjet ekzistuese té
rrjetit ushqgimor; 4) transmetojné parazité dhe sémundje té ndryshme; 5)
démtojné jetén social-ekonomike, rekreacionin, shéndetin e njeriut,
turizmin dhe mirégenien.

Algat (dinoflagjelatét, diatomet etj.) dhe bimét aliene ujore mund té
ndryshojné cilésiné e ujit, t8 modifikojné, té ndotin dhe té ndryshojné
funksionin e ekosistemit, si dhe té pengojné Iévizjen e ujit dhe mjeteve né
lumenj e kanale (DAISIE, 2009).

Studimet mbi speciet aliene pér Shqipériné jané té pakta. Vetém dekadén e
fundit jané botuar disa punime mé té plota mbi florén aliene (BARIANA et
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al., 2013b), molusget aliené (DHORA, 2012, 2014), dhe peshqit aliené té
ujérave té émbla (SHUMKA et al., 2008; DHORA & DHORA, 2015).

REZULTATE

Pér vendin toné, deri tani jané konfirmuar 49 specie aliene té ujérave té
brendshme (t& émbla), té cilat i kemi paragitur me té dhénat mbi origjinén,
pérhapjen né ekosistemet ujore té vendit toné, statusin dhe me referencat
mé Kryesore pér secilén prej tyre (Tab. 2).

Speciet aliene u pérkasin 13 grupeve té ndryshme taksonomike (Tab. 1).

Té dhénat pér secilén specie jané marré nga publikimet pérkatése pér florén
dhe faunén e vendit toné dhe nga database-t e ndryshme, si: DAISIE
(2009), EuroMed (2006), FishBase (2019) MoluscaBase (2020),
SeaL.ifeBase (2020), etj., té cilat i kemi listuar tek referencat. Gjthashtu, ne
kemi shfytézuar edhe té dhénat e mbledhura nga ekspeditat né terren té
zhvilluara né kohé té ndryshme, né mjediset ujore té vendit toné.

Tabela 1: Numri i specieve aliene dhe invazive té ujérave té brendshme (té
émbla) té Shqipérisé sipas grupeve taksonomike.

Nr. | Takson Numri i spcieve Aliene invazive
1. Marchantiopsida 1
2. Polypodiopsida 2 1
3. Monokote 7 2
4. Dikote 1
5. Chythridiomycetes 1 1
6. Nematoda 1 1
7. Cnidaria 1 1
8. Mollusca: Bivalvia 1 1
0. Gastropoda 2 1
10. | Diptera 1 1
11. | Ephemeroptera 1 1
12. | Actinopterygii 28 12
13. | Mammalia 2 2
Total 49 24

Numri mé i madh i specieve aliene, ose 28 prej tyre u pérket peshqve,
pastaj 7 specie jané bimé, dhe nga 2 ose 1 specie, u pérkasin grupeve té
tjera.

Aférsisht 34 specie aliene jané natyralizuar (Tab. 2: A/N), 11 specie
takohen rastésisht ose kultivohen (Tab. 2: A/R ose AR & Cul), 2 specie
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jané parazite (Tab. 2: A/P), ndérsa pér 2 specie bimésh (Juncus tenuis dhe
Najas graminea) mendohet se mund té jené zhdukur (Barina et al. 2013).
Pothuajse gjysma e specieve aliene (24) jané invazive (Tab. 2*), ndérsa 9
specie prej tyre pérfshihen né listén e 100 specieve mé invazive ose me
ndikim mé té larté pér biodiversitetin dhe ekosistemet ujore né Evropé
(Tab. 2**).

Mendojmé se éshté shumé e nevojshme krijimi i njé tabloje té garté té
invadimit biologjik né ekosistemet tona ujore dhe forcimi i bashképunimit
midis kérkimit shkencor dhe veprimeve geveritare me synim kontrollin e
problemeve té shkaktuara nga speciet invazive, parandalimin e futjes sé
specieve té reja aliene dhe kufizimin e pérhapjes sé specieve invazive
aktuale.

Tabela 2. Lista e specieve aliene me origjinén, pérhapjen, vendosjen dhe
referencat né ujérat e émbla té Shqipérisé.

Taksoni Origjina | Vendndodhje | Habitati | Statusi | Referenca

BIME:
MARCHANTIOPSIDA
Ricciocarpos natans AJ & ZR LP, LSH UFR A/N Rakaj &
Kashta
(2014); Pesic
(2018),
HadZiablahovi
¢ (2018)

POLYPODIOPSIDA

**Azolla filiculoides AJ, AQ, LPM, VPDU UFR A/N? Barina et al.
& AV (20134, b),
Kashta et al.
(2015),
Vangjeli
(2015)
Salvinia natans 4A7 & LK, RSK, LZ, UFR A/N Paparisto et
EUQ VP, LP al. (1962),
Desfayes
(2004a),
Shuka & Malo
(2010),
Vangjeli
(2015)

MONOKOTE

Cyperus alternifolius | MG LSH, SP, H TK/UFR A/R Barina et al.
(2013b)
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**Elodea canadensis | AV LO, LSH, LUB | UFR A/N Mullaj & Raus
(2000), Barina
etal.
(2013a,b),
Kashta et al.
(2015),
Vangjeli
(2015)

**Elodea nuttallii AV LUB, LSH UFR A/N Mesterhazy
et al. (2017);
Rakaj (2019)

Juncus tenuis AV Bz TK/UFR A/R, Barina et al.

Ex? (2013a,b)

Lemna minuta AV & A) KO UFR A/N Desfayes
(2004) Barina
et al. (2013b)

Najas graminea AZ & BD (SH), DM | UFR A/R, Qosja (1959),

AFT Ex? Barina et al.
(2013b),
Vangjeli
(2015)

Zantedeschia AF) VPDU, MZ TK/UFR A/R Barina et al.

aethiopica (LU) (2013)

DIKOTE

Lindernia dubia Al & AV LUB UFR A/N Barina et al.
(2015b)

CHYTHRIDIOMYCETE

S

**Batrachochytrium | AF) LSH, LO, BN, | UFR A/P Garner et al.

dendrobatidis SK, MSHL, (2005), Vojar

MTR et al. (2017)

KAFSHE

JORRUAZORE:

NEMATODA

**Anguillicoloides AZL LO UFR A/P Cakic et al

crassus (2002), Dhora
(2010)

CNIDARIA

**Craspedacusta K LSH UFR A/N Dhora (2010)

sowerbyi

MOLUSCA:

BIVALVIA

**Dreissena EUL (Po- | LUB (MN) UFR A/N Pesi¢ & Gloer

polymorpha Csp) (2018)
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GASTROPODA

*Ferrissia californica | AV LO UFR A/R Albrecht et al.
(2014), Dhora
(2014)
Physella acuta AV LSH, LPM, UFR A/N Dhora (2002,
LPV, LUB, G, 2004, 2014)
ISHL
INSEKTE: DIPTERA
**Aedes albopictus AZIL BSH, UFR/TK A/N Adhami &
VDLSHK Murati (1987)
EPHEMEROPTERA
Baetis liebenauae EUV ?? MGJ, MUZ UFR A/N Puthz (1980),
(DV), SK, Kovacs &
LSH Muranyi
(2013)
KAFSHE
RRUAZORE PESHQ:
ACTINOPTERYGII
*Ameiurus melas AV LSH UFR/UNJ | A/N Rakaj (1995),
FAO (1997),
Dhora ( 2015)
**Ameiurus AV LSH UFR A/N Knezevic et
nebulosus al. (1978),
Talevski et al.
(2009), Dhora
(2015)
Carassius auratus K LSH, LP ? UFR A/N Economoua
et al. (2007),
Dhora (2015)
Carassius carassius EUAZ LAT, LP UFR A/R Rakaj (1995),
Kapedani &
Gambeta
(1997), Dhora
(2015)
**Carassius gibelio AZL & SB | LPM, LO, UFR A/N Kottelat &
LSH, LUB Freyhoff
etc. (2007),
Shumka et al.
(2008), Dhora
(2015)
Coregonus lavaretus | EU LQ& LU UFR A/N FAO (2000-

2007), Dhora
(2015)
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Ctenopharyngodon
idella

AZL

LSH, LPV,
LuUB

UFR

A/N

Shumka et al.
(2008), Dhora
(2015)

Cyprinus carpio

DZ, DKS
& DA

LP, LO, LSH,

LD, LUB etc.

UFR

A/N

FAO (1990),
Rakaj (1995),
Kottelat &
Freyhoff
(2007), Dhora
(2010, 2015)

*Gambusia
holbrooki

SHBA

LO, LP, LSH,
LD, LV etc.

UFR/UNJ

A/N

Kottelat &
Freyhoff
(2007);
Shumka et al.
(2008), Dhora
(2015)

Hypophthalmichthys
molitrix

K & SBL

LSH, LPM,
LUB

UFR

A/N

Rakaj (1995),
Shumka et al.
(2008), Dhora
(2015)

Hypophthalmichthys
nobilis

AZ

LSH, LUB

UFR

A/R

Rakaj (1995),
Shumka et al.
(2008), Dhora
(2015)

**Lepomis gibbosus

AV

LO, LPM,
LPV

UFR

A/N

Economoua
et al. (2007),
Shumka et al.
(2008); Dhora
(2015)

Megalobrama
amblycephala

LSH, LPM

UFR

A/N

FAO (1997),
Shumka et al.
(2008), Dhora
(2015)

Megalobrama
terminalis

K & RL

LSH, LPM

UFR

A/N

Rakaj (1995),
Talevski et al.
(2009), Dhora
(2015)

**Micropterus
salmoides

AV

LU & LQ

UFR

A/R

Kottelat &
Freyhoff
(2007), Dhora
(2015)

Mylopharyngdon
piceus

AZL

LSH

UFR

A/R

FAO (1997),
Knezevi¢ &
Maric (1986),
Dhora (2015)
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**Oncorhynchus AZL & LU & LQ UFR/UNJ | A/R & | Rakaj (1995),

mykiss AVL CUL Shumka et al.
(2008), Dhora
(2015)

Oreochromis AFV AK, TZ (TR) UFR A/R Kottelat &

niloticus Freyhoff

(2007); Dhora
(2008, 2015)

Parabramis AZL LSH, LPM & UFR A/N Rakaj (1995),
pekinensis LPV FAO (1997);
Shumka et al.
(2008), Dhora
(2015)

*Perca fluviatilis EU & LD, LSH UFR/UNJ | A/N Rakaj (1995);
AzZV Kottelat &
Freyhoff
(2007);
Shumka et al.
(2008), Dhora
(2015)

Poecilia reticulata A LU & BRNG UFR/UNJ | A/R FAO (1997),

Shumka et al.
(2008), Hanel
et al. (2011),
Dhora (2015)

**pseudorasbora AZ LPV, LO, UFR A/N Kottelat &
parva LSH, LM, Freyhoff
LSHK, LD, (2007);

LO, LV Shumka et al.
(2008), Dhora
(2010, 2015)

Pygocentrus Al LP UFR A/N Kapedani &
nattereri Gambeta
(1997), Dhora
(2015)
**Salvelinus AVL LSH UFR/UNJ | A/N Kazi¢ et al.
fontinalis (1990),
Talevski et al.
(2009), Dhora
(2015)
**Sander lucioperca | EUL & LD, LSH UFR/UNJ | A/N Kottelat &
EUQ Freyhoff
(DzZ, (2007);
DKS, DA, Shumka et al.
DB & (2008), Dhora
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DEG) (2008, 2015)

**Silurus glanis EUAZ LP UFR A/N Economoua
et al. (2007),
Shumka et al.
(2008), Dhora
et al. (2008,
2015)

Tinca tinca EUV & LPM, LPV, UFR/UNJ | A/N Rakaj (1995),
AZV LSH Economoua
et al. (2007),
Shumka et al.
(2008); Dhora
(2015)

GJITARE: RODENTIA

**Myocastor coypus | Al (PTG) | LBU, LP UFR/TK | A/N Bego et al
(2018)

**Rattus norvegicus | K & MO LU & KA TK/UFR A/N Bego et al
(2018)

A - Aliene, (*) - Aliene Invazive, (**) - Aliene Invazive me ndikim té& larté mbi
biodiversitetin, N - Natyralizuar, AKU — Akuakulturé, R - Rastésore, P - Parazite, EX? -
mund té jeté zhdukur, CUL — Kultivuar, AF-Afrika, AFL- Afrika Lindore, AJ- Amerika
Jugore, AU — Australia, AUL-Astralia Lindore, BD — Berdicé, BN — Banjé, BRNG -
Burime té ngrohta, BSH — Boshtové, BZ — Bizé, DET - Detare, DM - Dumre, DU — Durrés,
DV — Delviné, EUAZ - Euroazia, EUL - Evropa Lindore, EUQ - Evropa Qendrore, EUV-
Evropa Veriore, H — Himaré, ISHL - Ishull i Lezhés, K-Kiné&, KA — Kanale, KO — Korgg,
LAT - Ligeni Artificial i Tiranés, LB - Ligeni i Butrintit, LBU - Ligeni i Bufit, LD - Lumi i
Drinit, LM - Lumi i Matit, LO - Ligeni i Ohrit, LPM - Ligeni i Prespés sé& Madhe, LPV -
Ligeni i Prespés sé Vogél, LS - Lumi i Semanit, LSH - Ligeni i Shkodés, LSHK - Lumi i
Shkumbinit, LU — Lumenj, LUB - Lumi i Bunés, LUS — Lushnje, LV - Lumi i Vjosés, LZ —
Lunzé, MG — Melgushé&, MN — Montenegro, MO — Mongoli, MSHL - Mali i Shéndéllisé,
MTR - Mali i Trebeshinés, MUZ — Muzing, MZ — Mizg, PTG — Patagoni, RSK — Roskovec,
SBL - Siberia Lindore, SK - Syri i Kaltér, SH — Shkodér, SHBA - Shtetet e Bashkuara té
Amerikés, T — Tapizé, TK- Tokésore, TR — Tirang, UFR - Ujéra té émbla, UNJ - Ujéra té
njelméta, VDLSHK - Veri té Deltés Shkumbinit, VPDU - Veriperéndim té Durrésit, ZL -
Zelanda e Re.
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PERMBLEDHJE

Pér heré té paré pér Shqipériné jepet lista e ploté e specieve aliene detare,
me té dhénat mbi origjinén, pérhapjen, statusin dhe me referencat mé
kryesore té secilés prej tyre pér vendin toné.

Té dhénat e fundit tregojné gé, nga 47 specie aliene té raportuara pér
Shqipériné, 18 prej tyre jané specie aliene invazive, ndérsa 11 specie jané té
pérfshira né listén e specieve mé invazive té Evropés, ose me ndikim té
larté mbi biodiversitetin dhe ekosistemet detare.

Alien marine species of Albania
ABSTRACT

For the first time for Albania, the complete list of alien marine species is
given, with data on the origin, distribution, status and the main references
of each of them for our country.

Recent data show that out of alien 47 species reported for Albania, 18 of
them are invasive species, while 11 are included in the list of the most
invasive species in Europe, or with a high impact on biodiversity and
marine ecosystems.

Hyrje
Deti Adriatik dhe deti Jon jané pjesé e detit Mesdhe, i cili pérbén njé nga
34 “Hot Spotet e Biodiversitetit” mé t€ médhenj té planetit. Nga ana tjetér,
deti Mesdhe, éshté edhe njé nga detet mé té prekura nga invadimi biologjik.
Ngrohja e ujérave dhe hapja e kanalit té Suezit ka ndikuar ndjeshém né
hyrjen e specive detare aliene tropikale dhe subtropikale duke trazuar
stabilitetin e kétij ekosistemi (ZENETOS et al. 2010).
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Shumica e specieve aliene detare kané hyré nga ogeani Atlantik, ogeani
Indian dhe ogeani Pagésor.

Rreth 200 specie aliene detare kané hyré né Mesdhe nga brigjet e Atlantikut
dhe 62 specie nga deti Baltik, por né té vérteté shumica e specieve aliene né
Mesdhe jané termofile, me origjiné nga ujérat tropikale té ogeanit Indian
(101), Indo-Pagésor (226), Detit t¢ Kug (63) dhe nga pan-tropiku (56)
(CIESM, 2004).

Sipas DAISIE (2009), rrugét kryesore té hyrjes sé specieve aliene detare
nga ogeani Atlantik dhe deti Baltik pér né Mesdhe jané anijet (48%) dhe
akuakultura (24%), ndérsa rruga mé kryesore pér shumicén e specieve
aliene nga Deti i Kug, ogeani Indian dhe ogeani Pagésor éshté pérhapja
natyrore pérmes Kanalit t& Suezit (54%), e njohur si Lessepsian migration
apo Erythrean invasion, si dhe nga anijet (21%) dhe akuakultura (11%).
Speciet aliene invazive jané ato taksa aliene qé kané krijuar popullata té
médha, duke ushtruar ndikim té konsiderueshém negativ né botén vendase,
si zévendésimin e specieve vendase, humbjen e biodiversitetit, modifikimet
e habitateve dhe ndryshimet né strukturén e komuniteteve, dhe/ose
démtimin e shéndetit té njeriut (CIESM, 2002).

Publikime mbi speciet aliene detare té Shqipérisé jané té pakta. Vetém
dekadén e fundit jané botuar disa punime mé té plota mbi florén aliene
(BARIANA et al., 2013b), mbi algat, gaforret molusget dhe peshqit aliené
detare (KATSNEVAKIS et al., 2011; BEQIRAJ et al.,, 2012; DHORA,
2014; ZENETOS et al., 2011, 2016) etj.

Botimet e pakta pér speciet aliene detare dhe numri mé i vogél i tyre né
krahasim me vendet fginje tregon pér ekspeditat e pakta né terren té
zhvilluara né brigjet detare té Shqipériseé.

Rezultate

Né kété punim paragiten paragitet pér heré té paré njé listé e ploté e
specieve aliene e té gjitha grupeve té gjallesave té ujérave detare (alga dhe
kafshé jorruazore dhe rruazore) té Shqipérisé té njohura deri tani, me té
dhénat mbi origjinén, pérhapjen né detin Adriatik dhe Jon, statusin dhe me
referencat kryesore pér ¢do specie (Tab. 2.).

Té dhénat pér secilén specie jané marré nga publikimet e deritanishme pér
florén dhe faunén aliene té vendit toné dhe nga databes-et e ndryshme:
AlgaBase (2019), CIESM (2002, 2004, 2015), DAISIE (2009), EuroMed
(2006), FishBase, 2019, MoluscaBase (2020), SeaLifeBase (2020) e tjerg, té
cilat i kemi listuar tek referencat. Gjithashtu jané shfrytézuar edhe té dhénat
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e mbledhura nga ekspeditat né terren té zhvilluara né vende dhe kohé té
ndryshme.

Deri tani, né ujérat territoriale shqiptare té detit Jon dhe detit Adriatik dhe
lagunat pérreth tyre, njihen rreth 47 specie aliene detare, prej té cilave 18
specie jané aliene invazive(Tab. 2*). Speciet aliene u pérkasin 12 grupeve
té ndryshme taksonomike, (Tab.1).

Tabela 1. Numri i specieve aliene té ujérave detare t& Shqipérisé sipas
grupeve taksonomike.

Z
-

Takson Numri i spcieve Aliene invazive
Alga: Dinophycea 7
Bacilariophycea
Rhodophycea

Chlorophyta

Bimé: Monokote

Kafshé jorruazore: Raotifera
Annelida

Mollusca: Bivalvia
Gastropoda

Custacea (Decapoda)

Kafshé rruazore:
Elasmobranchii
Actinopterygii (peshq)) 6
Total 47 18
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Grupet me mé shumé specie jané algat 15, molusqget bivalvoré 9 dhe
peshqit 8 specie. Ndérsa, mé shumé specie invazive pérmbajné peshqit 6,
molusqet bivalvoré 4, gaforreve 3 specie etj.

Rreth 11 specie aliene invazive pérfshihen né 100 speciet mé invazive ose
me ndikim mé té larté pér biodiversitetin dhe ekosistemet ujore té Evropés
(Tab. 2 **).

Aférsisht 27 specie aliene jané natyralizuar né ujérat detare territoriale té
vendit toné (Tab. 2: A/N), 9 prej tyre konsiderohen rastésore (Tab. 2: A/R),
ndérsa 11 specie té algave Dinohyceae dhe Bacillariophyceae konsiderohen
kriptogjenike ose rastésore (Tab. 2: KRI/R).

AKZM (Agjencia Kombétare e Zonave té Mbrojtura) né bashképunim me
Ministriné e Mjedisit dhe Turizmit dhe me Rrjetin e Zonave té Mbrojtura té
Adriatikut (AdriaPAN) dhe t& Mesdheut (MedPAN) duhet té stimulojné me
mbéshtetje teknike dhe financiare institucionet tona kérkimore e shkencore
pér studime mé té thelluara té florés dhe faunés aliene detare dhe pér
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zbatimin me rigirozitet té planeve té monitorimit ekologjik dhe biologjik té
Zonave té Mbrojtura Bregdetare té Shqipériseé.

Tabela 2. Lista e specieve aliene me origjinén, pérhapjen, vendosjen dhe
referencat né brigjet shqiptare té detit Adriatik dhe detit Jon.

Taksoni Origjina Vendndodhja Habitati Statusi Referenca

Alga: DINOPHYCEAE

Alexandrium minutum AFV LB DET/UNJ KRI/R Bushati et al.
(2012)
Alexandrium tamarense EUVP LP DET/UNJ KRI/R Xhulaj & Miho
(2008)
Gymnodinium catenatum oP LB DET/UNIJ KRI/R Bushati et al.
(2012), Miho et
al. (2012)
Ostreopsis ovata OP, PLN LB DET/UNJ KRI/R Bushati et al.
(2012)
Noctiluca scintillans COoS LB DET/UNJ KRI/R Bushati et al.
(2012)
Prorocentrum minimum Ccos LB, LK, LP, LN DET/UNJ KRI/R Bushati et al.
(2012), Miho et
al. (2012)
Prorocentrum triestinum Ccos LB DET/UNJ KRI/R Bushati et al.
(2012), Miho et
al. (2012)
BACILLARIOPHYCEAE
Chaetoceros peruvianus oP LB, Du DET/UNJ KRI/R Miho &
Witkowski
(2005), Bushati
etal. (2012)
Chaetoceros rostratus oP LN DET/UNJ KRI/R Xhulaj & Miho
(2008), Miho et
al. (2012)
Pseudonitzschia seriata OAV LB, LK, LP, LO, LN, | DET/UNJ KRI/R Miho &
f.obtusa LV Witkowski
(2005); Miho et
al. (2012);
Bushati et al.
(2012)
Pseudosolenia calcar-avis OA LB, Du DET/UNJ KRI/R Miho &
Witkowski
(2005)
RHODOPHYTA
Asparagopsis taxiformis Ol & OP PP, DH DET A/N Katsnevakis et
al. (2011)
Ganonema farinosum DK KST, KS, DH, JL, DET A/N Katsnevakis et
PH al. (2011)
Lophocladia lallemandii Ol & OP DH, JL, SZ DET A/N Katsnevakis et
al. (2011)
CHLOROPHYTA
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**Caulerpa racemosa AUP S, KST, KS, QP, PP, | DET A/N Kashta et al.
cylindracea DH, PH, SHJ, SZ, (2005, 2008),
GJV Maiorano et al.
(2008),
Katsnevakis et
al. (2011)
BIME: MONOKOTE
**Halophila stipulacea Ol & DK H,V, PP, KS, S DET A/N Paparisto &
Qosja (1978),
Kashta &
Pizzuto (1995),
Barina et al.
(2013b),
Vangjeli (2015)
Spartina versicolor 1AZ LN Tok/UNJ A/N Csiky et al.
(2017)
KAFSHE JORRUAZORE:
ROTIFERA
Brachionus plicatilis Ol GJV DET A/R Dhora (2010);
Rubino et al.
(2013)
ANNELIDA
**Ficopomatus AU & Ol DLS, LKU DET/UNIJ A/N Shumka et al.
enigmaticus (2014), Rakaj
(2014 - pers.
obs.)
Metasychis gotoi Ol & OP LB (GJK) DET A/N Zenetos et al.
(2015)
Neopseudocapitella OAP LUK (IERKS.) DET A/N Zenetos et al.
brasiliensis (2015)
MOLUSCA: BIVALVIA
Anadara inaequivalvis Ol & OP LN DET A/R FAO (2000-
2007), Dhora
(2014)
*Arcuatula senhousia oP TP (GJV) DET A/N Ruci et al.
(2014), Dhora
(2014)
**Brachidontes pharaonis Ol & DK UF, RD (V) DET A/N Katsnevakis et
al. (2011),
Dhora (2012,
2014)
**Crassostrea gigas AVL DJ & DA DET A/N Beqiraj et al.
(2012), Dhora
(2014)
Dendostrea cf. folium Ol & OP PP DET A/R Gerovasileiou
etal. (2017)
Fulvia fragilis ol GIV DET A/N Gerovasileiou
etal. (2017)
**pinctada imbricata Ol, OP & S, KS, GIV DET A/N Dhora (202,
radiata DK 2014),
Katsnevakis et
al. (2011),
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Gerovasileiou

etal. (2017)
Spondylus spinosum Ol & OP KS? DET A/N Bartley (2006),
Dhora (2014)
Venerupis (Ruditapes) opPV GV DET A/N Zenetos et al.
philippinarum (2011), Beqiraj
etal. (2012),
Dhora (2014),
Gerovasileiou
etal. (2017)
GASTROPODA
Bursatella leachii Blainville | Ol & OP GJV DET A/N Gerovasileiou
etal. (2017)
*Cellana rota Ol & OP KS DET A/R Zenetos et al.
(2010, 2011),
Dhora (2014)
Conomurex persicus GJP & DAR | PP DET A/R Gerovasileiou
etal. (2017)
*Rapana venosa Ol, 0P & DAIJL DET A/N Ruci et al.
DK (2014), Dhora
(2014)
CRUSTACEA: DECAPODA
**Marsupenaeus Ol & OP LN? DET A/R & Arapi & Sadikaj
Jjaponicus Cul) (2010), Dhora
(2010)
**Percnon gibbesi OAP S, PP, DH, PH, SHJ | DET A/N Katsnevakis et
(KB), SZ al. (2011)
**Callinectes sapidus OA LP, LKV, VP, LK, DET A/N Begiraj &
LB? Kashta (2010),
Zenetos et al.
(2015)
Palaemon elegans OA, DZ - SHG, GJV, KS DET A/N Gjiknuri (1974),
DM Vaso &
Gjiknuri(1993)
KAFSHE RRUAZORE:
ELASMOBRANCHII:
Rhizoprionodon acutus OAL, Ol & OR, RD DET A/R Kousteni et al.
oP (2019)
PESHQ: ACTINOPTERYGII
**Fistularia commersonii Ol & OP DLB DET A/N Katsnevakis et
al. (2011),
Dulci¢ et al.
(2013)
*Hemiramphus far Ol & OP DAJL DET A/R Dhora (2010),
Kara et al.
(2012)
**Lagocephalus sceleratus | Ol & OP GIV DET A/R Zenetos et al.
(2015),
Kousteni et al.
(2019)
Parexocoetus mento Ol & OP DJVL dhe DAIL DET A/N Golani et al
(202), Dhora
(2010)
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**Saurida undosquamis Ol & OP DJVL dhe DJAL DET A/N FishBase
(2008), Dhora
(2010)
*Siganus luridus ol DJVL dhe DAIJL DET A/N Katsnevakis et
al. (2011),
Dul¢i¢ et al.
(2013)
**Siganus rivulatus DK DJVL dhe DAIJL DET A/N Katsnevakis et
al. (2011)
Sphoeroides pachygaster OAT DJVL dhe DAJL DET A/N Golani et al.
(2002); Dhora
(2010)

A - Aliene, Al - Aliene Invazive(*), AIL - Aliene Invazive me ndikim té lart¢ mbi
biodiversitetin(**), N - Natyralizuar, R - Rastésore, P - Parazite, KRI - Kripotogjenike,
EX? - mund té jeté zhdukur, AFV - Afrika Veriore, AK — Akuakulturé, AU - Australia,
AUL-Australia Lindore, AUP - Australia Peréndimore, EUVP - Evropa Veriperendimore,
CUL - Kultivuar, DA - Deti Aral, DAJL - Deti Adriatik Juglindor, DAR - Deti Arabik, DB -
Deti Baltik, DET — Detare, DJVL - Deti Jon Verilindor, DK - Deti i Kug, DKS -Deti
Kaspik, DLB - Delta e Ligenit té Butrintit, DLS - Delta e Lumit Seman, DU — Durrés, DZ -
Deti i Zi, GIP-Gjiri Persik, GIJK - Gjiri i Korfuzit, GJV - Gjiri i Vlorés, H — Himaré, 1AZ -
Ishujt Azore, IERKS - Ishulli Ereikoussa, J — Jalé, KB — Karaburun, KS — Ksamil, KST -
Kepi i Stillos, LB - Ligeni i Butrintit, LBU - Ligeni i Bufit, LK - Laguna e Karavastasg,
LKV - Laguna Kune - Vain, LN - Laguna e Nartg, LP - Laguna e Patokut, LV - Laguna e
Vilunit, LUK - Lukové, LKU - Laguna e Kunes, OA - Ogeani Atlantik, OAT - Ogeani
Atlantik Tropikal, Ol - Ogeani Indian, OP - Ogeani Pagésor, OR — Orikum, PLN -
Polinezi, PP -Porto Palermo, QP -Qeparo, RD — Radhimé, S - Sarandé, SHG - Shéngjin,
SHJ - Shén Jani, TOK — Tokésore, TP - Tri Port, UF - Uji i Ftohté, UFR - Ujéra té émbla,
UNJ- Ujéra té Njelméta, VP -Velipojé.
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ABSTRACT

Developing countries as Albania are facing unpredictable environmental
pollution events boosted by the extensive use of lot pesticide commercial
formulations. The present paper assessed the harmful toxic effects on a
non-target crop as common onion of three Quizalofop-P-ethyl based
herbicides widely applied in Albanian agriculture. Seeds and bulbs of
Allium cepa L. (native ecotype Drishti) were treated for 12, 24, 48 and 96
hours with four aqueous solutions (1.6, 3.2, 4.8 and-6.4 x 10 © M) of
LEOPARD, TARGA and TORNADO 5 EC. The potential inducement of
toxicity was examined through the comparative restriction of seed
germination capacity, limitation of normal root length and mitotic index,
presence and frequencies of micronuclei and chromosome abnormalities in
roots meristematic tissue. The values of screened parameters clearly
differed in dependent manner from concentration and time exposure,
whereas tested QPE- s displayed in general the following order:
TORNADO 5 EC. > TARGA 5 EC > LEOPARD 5 EC regarding their
potency to evoke phyto- and genotoxicity. The data of current simulating
investigation should serve as a serious alert of recognized behaviour as
environmental stressors of such herbicides in certain doses and exposures
of non-target biota with potential noxious effects over agricultural and
urban ecosystems, adjacent and far distant food chain consumers, and in
particular human health.

Key words: Quizalofop-P-Ethyl based herbicides, phytotoxicity,

genotoxicity, Allium cepa L. assay, Albanian agriculture
production
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A éshté i démshém aplikimi i herbicideve me bazé kuizalofop-P-etilin
né bujgésiné shqiptare?
Vlerésim i krahasuar i helmueshmérisé potenciale té shkaktuar
né njé kulturé bujgésore jo shénjestér (Allium cepa L.)

PERMBLEDHJE

Vendet né zhvillimin si  Shqipéria po pérballen me dukuri té
paparashikueshme té ndotjes mjedisore, té nxitura nga pérdorimi tejet i
madh i formulimeve té tregtueshme té shumé pesticideve. Né kété punim u
vlerésuan efektet démtuese toksike té tre herbicideve me bazé kuizalofop-
P-etilin, gé gjerésisht pérdoren né prodhimin bujgésor shqiptar, né gepén e
zakonshme, njé kulturé bujgésore jo shénjestér. Farat dhe bulbet e
bioprovés Allium cepa L. ekotipi vendor Drishti u trajtuan né intervale
kohore prej 12, 24, 48 dhe 96 orésh me Katér tretésira ujore (me
pérgendrime 1.6, 3.2, 4.8 dhe 6.4 x 10 ® M) té& herbicideve LEOPARD,
TARGA dhe TORNADO 5 EC. Efektet e mundshme toksike u ekzaminuan
né ményré té krahasuar bazuar né: kufizimin e kapacitetit mbirés té farave,
reduktimin e rritjes né gjatési té rrénjéve dhe aktivitetit mitotik, praniné dhe
shpeshtésiné e aberracioneve kromozomike e mikronukleuseve né indin
meristematik té rrénjéve. Parametrat e vlerésuar ndryshuan né varési té
dukshme nga kohézgjatja e ekspozimit e veganérisht pérgendrimet, ndérsa
herbicidet e testuara me bazé QPE u renditén si vijon: TORNADO 5 EC >
TARGA 5 EC > LEOPARD 5 EC bazuar né fuginé e tyre pér té shkaktuar
fito- dhe gjenotoksicitet. Té dhénat e kétij investigimi simulues duhet té
shérbejné si njé paralajmérim serioz i sjelljes sé vértetuar si faktoré stresues
mjedisoré té kétyre herbicideve né doza e periudha kohore té tilla té
pérballjeve sé biotés jo shénjestér, té cilat mund té shkaktojné potencialisht
efekte helmuese té rénda mbi ekosistemet bujgésore e urbane,
konsumatorét e afért dhe té largét nga vendi i aplikimit né zinxhirét
ushgimoré dhe pér mé tepér né shéndetin e njeriut.

Fjalét kyce: herbicide me bazé Kuizalofop-P-Etilin (QPE), fitotokscitet,
gjenotoksicitet, bioprova Allium cepa L., prodhimi bujqgésor
shqiptar

Introduction

Plant cultivation in general is basically dependent from herbicides
application aiming to avoid the concurrence for water, nutrients, light, etc.
of weeds growing in the same environment and even to destroy them.
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Actually, there is a great contradiction all around the world between the
increasing necessity for agricultural products, which means extensive use
of pesticides (including a wide spectrum of herbicide chemical classes), and
their negative impact on the environment quality. The simultaneous direct
and indirect impairment of non target biota and the ecosystems to whom
they belong, has been ceaselessly certified by ecotoxicological studies. In
the same context lots of herbicide commercial formulations are getting a
serious cause of unpredictable environmental pollution events
(SEKUTOWSKI, 2011; MARIN-MORALES et al., 2013; TIMBRELL,
2013), particularly in developing countries as Albania (MESI &
KOPLIKU, 2013; DIZDARI & KAPCARI, 2018; DIZDARI et al. 2018;
NURO et al., 2018).

Quizalofop-P-Ethyl (ethyl (2R)-2-[4-(6-chloroquinoxalin-2-yloxy)
phenoxy] propionate) appertains to the aryloxyphenoxypropionic
herbicides class (EFSA, 2009). It selectively acts as a post-emergence
herbicide inhibiting the normal biosynthesis of lipids on annual and
perennial weeds, which grow and damage agricultural cultivation of many
crops. as: different kinds of vegetables, potato, cotton, soybean, flax, sugar
beet. It is also applies in forestry management, aquatic weed control, green
surfaces in public and private areas, as: parks, golf course lawns, rods sides,
as well. Quizalofop-P-Ethyl is moderately persistent in soils, with a
reported half-life of 60 days (CHEMINOVA, 2014). It is easily absorbed
from roots and leaves and moved throughout the plant, remaining
concentrated mostly in growing zones of root and stem.

Usually only a small part of applied pesticide doses achieves the target
organisms. It means that the chronic and even the short time exposure to
herbicides active ingredient, such as QPE and to its mixture with additional
moieties in commercial formulations, can lead to the appearance of
potential toxicity consequences at morphological, physiological,
biochemical, and genetic level in different non-target living beings and
different stages of their life cycle, including mammals (DESHMUKH &
DHABE, 2015; LI et al. 2018; BISERNI et al. 2019). Anyhow the
ecotoxicological data according to the toxicity induced by QPE on each
environmental component and on biota are nor sufficient and sometimes
contradictory (EFSA et al., 2017; ROSCULETE et al., 2018), which fully
justify the necessity of systematic bio-monitoring ascertainment in order to
establish the appropriate biological models for the evaluation and
prediction of potential effects of such chemical, aiming to finally avoid or
minimize direct and indirect human health exposure and threatening. QPE
itself, its commercial formulations and their residues can contaminate soils
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and water bodies They simultaneously can be toxic to soil macro- and
microorganisms, fishes, invertebrates, algae, and aquatic plants
(LOKHANSKAYA et al., 2008, EFSA 2009; DOGANLAR, 2012;
MISCHKE & AVERY, 2013; MA et al.,, 2016; EFSA et al., 2017,
HWANG et al., 2017; ZHU et al., 2017, WOOD et al., 2019).

The application of higher plants to assess the pesticide toxic effects has
been accepted, standardized and is widely used, because of their relevant
advantages compared with other test batteries, such as: noticeably great
capacities to fast growth and reproduction, short-term and easy handled in
the course of in vivo, in vitro and in situ methods, more ethically
appropriate compared to animal tests and due to low cost appropriate for
developing countries as Albania (KRISTEN, 1997; MA et al., 2005; MESI
et al., 2012, IQBAL et al. 2019). Considered as a biological early warning
tool in short-term monitoring procedures, the Allium cepa L. (2n=16) assay
is broadly applied for noticing and revelation at morpho-, cyto- and genetic
level the toxic effects induced from contaminant hazard chemicals
(FISKESJO, 1985, 1993, 1994; 1997; MA et al., 1995; LEME & MARIN-
MORALES, 2009; TEDESCO & LAUGHINGHOUSE, 2012; KHANNAH
& SHARMA, 2013; FIRBAS & AMON, 2014), herbicides in general
(HALIEM, 1990; Antonisewiecz, D. 1990; EL-GHAMERY et al., 2000;
BOLLE et al.,, 2004; DIMITROV et al., 2006;FERETTI et al., 2007;
FERNANDES et al., 2007; ENAN, 2009; SRIVASTAVA & MISRA,
2009; ASITA & MATEBESI, 2010; DRAGOEVA et al, 2012;
TURKOGLU, 2012; EL-NAHHAL & HAMDONA, 2015;
KARAISMAILOGLU, 2015; LIMAN et al., 2015; MESI & KOPLIKU,
2013; 2015; BIANCHI et al., 2016; BOUMAZA et al., 2016; DIZDARI &
KAPCARI, 2018, MERCADO & CALENO, 2020) and Quizalofop-P-
Ethyl-based herbicides in particular (SHARMA & VIG, 2012; YILDIZ &
ARIKAN, 2014; ROSCULETE et al., 2018).

The present study aimed to analyse the detrimental effects as potential
pollutants of the commercial formulations LEOPARD 5 EC, TARGA 5 EC
and TORNADO 5 EC of Quizalofop-P-Ethyl herbicide by screening their
respective short-term phyto- and genotoxicity on a non-target crop and
assay as Allium cepa L.

Material and methods

Healthy, untreated with pesticides and equal-sized seeds and bulbs of
Allium cepa L. native ecotype Drishti were purchased from local met
markets, kept at room temperature (22+0.2° C) and exposed for 12, 24, 48
and 96 hours to four concentrations, respectively: 1.6, 3.2, 4.8 and 6.4 1.6 x
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10 © M of three commercial formulations of Quizalofop-P-Ethyl -based
herbicides: LEOPARD 5 EC, TARGA 5 EC and TORNADO 5 EC.
Herbicide solutions were prepared by diluting in filtered drinking tap water
of Shkodra city Albania, which was used as negative control sample (NC),
as well. An additional recovery period till 96 hours with drinking water (NC)
followed the 12 - 72 hour treatments of both biological materials after
respective exposure times with different herbicides and concentrations. Their
toxic effects were assessed and compared by the following endpoints: seed
germination capacity (GC), mean rootlets length (MRL), mitotic index
(M1), frequencies of interphase cells with micronuclei (MNC) and aberrant
mitotic cells (FCA) with chromosome aberrations (CA) in root meristematic
tissue.

Sets of 25 seeds per each herbicide, concentration and time exposure
treatment were formerly sterilized with NaOCI 50%, soaked for 24 h in
distilled water and then allowed to germinate in 18.5 cm Petri dishes
between two layers of moist cotton with a total of 49 respective treatment
samples. Watering with the required amounts of humidity and estimation of
germination was done daily per four days. The seeds were considered
germinated when the radicle emergence of at least 2 mm long was present,
then germination capacity (GC) was calculated as a percentage of all seeds
with fully emerged radicle in each tested solution and time exposure. The
phytotoxicity tests on rooting bulbs at morphological level were done
following the method of FISKESJO (1997) with few modifications second
DIZDARI et al. (2018). Mean root length (MRL) of each bulb serie per
treatment was calculated.

For the cytotoxicity tests from each of five rooting bulbs, randomly chosen
in each treated group, one root tip was taken. The terminal part (1-2 mm)
was cut off and then used for further microscopy preparation. Slides were
prepared in accordance with the standard procedure of squashing the
orcein-stained material (Singh 2016). The total number of dividing cells
(NDC) was determined in 1000 examined cells in the field of view per each
slide, then MI was scored as percent ratio of NDC. The potential formation of
micronuclei was examined in about 1000 cells per slide at interphase, taking
in account only the cells with intact cellular and nuclear membranes.
Additionally, 1500 dividing cells (300 cells/slide) have been observed for the
characterization and classification of chromosome aberrations (CA). All
values of microscopy parameters have been definitively calculated as means
of 5 slides per sample.

One-way ANOVA and post-hoc Student Newman-Keuls (SNK) tests were
used to test for significant differences of all evaluated parameters in A. cepa
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seeds and roots, exposed to different Quizalofop-P-Ethyl based herbicides,
concentrations, and time periods. All the results were expressed as the
mean of three replicates per sample * standard deviation (SD). Parameter
differences between exposure treatments and corresponding NC-s were
considered statistically significant at level 5%.

Results and discussion

The data extrapolated from the morphological and cyto-genetic analyzes of
A. cepa seeds and roots are shown in tables 1-2 and graph 1. The ranges of
assessed endpoints predominantly differed in dependent manner from the
commercial formulations of Quizalofop-P-Ethyl herbicide, concentration,
and time exposure treatments. The data exhibited subsequent phyto- and
genotoxicity induced (significant changes from the respective NC values,
second ANOVA and SNK tests). The ranking of tested herbicides based on
their ascertained toxic effects generally resulted in the ascendant order:
LEOPARD 5 EC < TARGA 5 EC < TORNADO 5 EC.

The observation of control seeds and rooting bulbs showed a germination
percentage of 94.2% (GC), normal rates (about 1 cm /24 hours) of average
longitudinal root growth (5.29 cm, MRL). Additionally, the quantification
value of dividing cells in root tip meristem resulted 11.02% (MI)
accompanied with a normal chromosome behaviour, only 1.42% of
dividing mitotic cells revealed chromosomal aberrations (FCA) while no
micronucleated interphase cells (MNC) were present (respective NC
parameter values in Tab. 1 and 2). These values comply with the standards
(FISKESJO, 1985, 1993; BARBERIO et al., 2011; FIRBAS & AMON,
2014, DIZDARI & KAPCARI, 2018; DIZDARI & al, 2018) and fully
justify the use of tap drinking water of Shkodra city as a valid and reliable
sample of negative control in the present investigation.

The toxicological assessment of environmental components for the
implication of hazard chemicals such as herbicides by using higher plant
assays fulfils the chemical/physical monitoring and displays confident
efficacy to assist acute and chronic, short- and long-term, near and far
distant pollution scenarios. The common onion as a worldwide cultivated
crop, which easily grows in the field and in controlled environment, is often
exposed as a straight through or indirect subject of qualitatively and
quantitatively noxious agrochemicals. In this context phytotoxic effects of a
chemical are investigated mostly looking for the impact on seed
germination, growth rate and developmental changes of root and shoot. As
mentioned by WAGNER and NELSON (2014) herbicides can harm
non-native and native plants at the seed stage, alike.
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Table. 1. Phytotoxic effects induced on seeds and rooting bulbs of A. cepa L
by selected concentrations and exposure periods of three commercial

formulations of Quizalofop-P-Ethyl herbicide.

. Herb. Expos
Solution Cc-s ure GC+SD MRL £ SD _ MI £ SD
treatments (106 h) (%) (cm) (in / of NDC)
M))
NC 0 96 94.2 £6.3 5.29+0.822 11.02+1.232
12 96.9 +3.0° 4.81+0.43 9.59+0.872
24 90.146.72 4.33+0.51%b 9.15+0.65¢
16 48 77.8+3.9% 4.0240.17* 8.27+0.91%
96 69.5+2.6% 3.44+0.29%b 6.72+0.27*
12 86.1+7.42 4.13+0.79* 8.38+0.36*
- 24 75.5:45.3% 3.86+0.24*0 7.49+0.45*
LEOP ' 48 66.7+3.3*0¢ 3.54+0.55%0¢ 6.39+0.28**
ARD 96 58.1+2.9% 3.23+0.14%*cd 5.73+0.21 %
5EC 12 74.2 + 4.0% 3.65+0.55%b¢ 7.16+0.61*
18 24 62.9+3.7*0c 3.28+0.13* 6.17+0.45*
' 48 57.5+2.9%< 3.1240.09%*d | 5 62+0.18%*de
96 52.4+1.7% 2.91+0.10**¢ 5.07+0.33%*¢
12 65.6+4,2+*cd 3.2620.61**<0 | 7.82+057%*bc
6.4 24 60.9+3.8% 2.96+0.12%*¢ | 551+0.29%xde
' 48 54.2+4 5%*<d 2.65+0.23%*% | 375+062**¢
- 9% 498 +4.9%*%€ | 2.49+0.18%* 2.87+0.10%*f
2% 12 90.8+5.1° 4.97+0.55" 9.81+1.02°
W2 L6 24 83.5+4.0% 4.07+0.38* 8.49+066*
L5 ' 48 70.9+3.8% 3.80+0.17* 8.14+0.51*
£3 96 63.045.1*0¢ 3.33+0.22* 7.49+0.27°
Tt 12 82.4+4.8° 4.23+0.44*® | 7.93+0.90*®
3E 2 24 71.8+5.3* 3.76+0.16* 7.36+0.34%
g ' 48 60.5+4.7%*¢ 3.40+0.24*4 6.61:£0.42%cd
TARG 96 55.9:2 5% 3.0740.08%* | 4.96+0.88**
5 éc 12 72.8+1.8* 3.85+0.32*P 6.94+0.18*
18 24 67.3+5.1%bc 3.44+0.14% 5.84+0.49**de
' 48 53.1:3 47xcd 2.91:+0.27%*d 5.07+0.21%*
96 45 5:+1 0% 2.63+0.15%*% | 3.64:+0.31%*
12 79.2+2.4 3.29+0.28* 6.39:+0.20**
6.4 24 64.1+3.2%bc 3.02+0.31**d | 518+0.45%*
' 48 48 5+1. 7% 2.5140.07%* 4.0740.26**f
96 43.7+0.9%* 2.22+0.11%* | 2.31+0.11%*
12 88.9+4.3 4.66+0.56° 9.15+0.62%
24 80.6+6.9* 4.28+0.38° 8.26+0.81*
TORN | 16 48 68.2+4.6% 3.970.24% 7.77+0.55%
A'ég S 96 60.4+3.2* 3.31+0.17* 6.31+0.24%*¢
2 12 86,1+8.22 4.02+0.64%* 7.82+0.39*b
' 24 70.3+4.4% 3.59+0.25%¢ 7.05+0.72%
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48 62.6+2.0*¢ 3.26+0.13*< 6.6620.47**

96 56.0+2.2* 2.91+0.16** 4,30+0.22%*¢f

12 64.9+3.3*¢ 3.54+0.29*¢ 6.61+0.54**cd

24 57.6x4.1* 3.27+0.32%*cd 5.73+0.39**

48 48 50.0+1.6%*d 2.9620.14**d 4.74+0.26**¢
96 42.4+3,0%*de 2.49+0.07**¢ 4,19+0.33**

12 64.7+5.6%¢ 3.11+0.26%**c 5.51+0.45%*d

6.4 24 53.2+4.1**d 2.57+0.18** 4.63+0.26**¢
' 48 41.6+2.5**¢ 2.33+0.13**¢ 2.76+0.18**9
96 35.8+1.9%*ef 1.69+0.05%*f 1.32+0.09%*"

Notes: Means labelled with asterisks are significantly different from control values according to
One-Way ANOVA test (* P<0.05; ** P<0.01) and those with superscript letters along the
columns from different concentrations and time exposures second SNK test (* p<0.05);
NC-negative control; GC-seed germination capacity; MRL-Mean root length; MI-mitotic
index: SD-standard deviation.

The present data demonstrated in general limited capability of A. cepa L.
seeds to germinate (Tab. 1) under tested commercial formulations of
quizalofop-P-ethyl herbicide treatments. No one of shortest applied time
exposures (12 h) negatively impacted seed germination, contrariwise
LEOPARD 1.6 10 % M sample exceeded with 2.7% the control value.
Significant reduction started at the lowest concentration (1.6 10 ° M) after
24 h exposure of TORNADO solution, where GC decreased with 24% of
corresponding NC value (P<0.05). It could be noted that LEOPARD 3.2 10 -
® M cc significantly decreased the GC with 19% after 24 h. The whole
higher concentrations (3.2-6.4 10 ® M) and longer time exposures (24-96h)
predominantly decreased GC in comparison with NC value through raising
the minimal value at TORNADO sample at 6.4 10 ° M cc after 96 h (62%,
P<0.01 and 37%, p<0.05 using One-Way ANOVA and SNK tests,
respectively). Comparative morphotoxic and physiological consequences of
QPE have been revealed by: MOOR& KROGER in Oriza sativa;
DOGANLAR (2912) in Lemna minor and Lemna gibba,
KARAISMAILOGLU et al. (2013) in Helianthus annus. These results
confirm the statement of SEKUTOWSKI (2011) who underlines the fact
that depending on the applied cultivation regime and climatic and soil
conditions observed in each vegetation season only a portion of herbicide
active ingredient residue found in the soil is available to target weeds and
under advantageous conditions may exhibit phytotoxic action.

During the penetration of root system in search of water, mineral nutrients,
and fixation it grows through the proliferation of meristematic tissue and
cells elongation. PIOTROWICZ-CIESLAK et al. (2010) and EL-NAHHAL
& HAMDONA (2015) indicated strong positive associations between the
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percentage of growth inhibition and herbicide concentrations in different
crops. The longitudinal growth (MRL) and the mitotic activity (MI) of
emerging rootlets from onion bulbs in the current investigation resulted
respectively reduced (as compared to the respective values of control) at: 8-
53% and 13-74% by LEOPARD 5 EC; 6-58% and 11-79% by TARGA 5
EC; 12-68% and 17-88% by TORNADO 5 EC samples after bulbs
exposure for 12-96 hours at concentrations 1.6-6.4 10 © M of each
herbicide commercial formulation (Tab. 1). 24 h was the shortest time
exposure to induce significant reduction of MRL and MI values to
corresponding NC-s (respectively 77 and 75%, P<0.05) under TARGA and
TORNADO most diluted (1.6 10 © M) treatments. Several studies suggest
considering highly toxic the environmental and experimental solutions
(including herbicides) which lessen over 55% of NC the longitudinal root
growth (FISKESJO, 1993; DUNAND et al., 2007; PIOTROWICZ-
CIESLAK et al., 2010; DIZDARI & KAPCARI, 2018; DIZDARI et al.,
2018; SRIVASTAVAK et al., 2019, LANDI et al., 2020). Simultaneously
if the quantity of dividing meristematic cells minimize to or under 50% and
22% of NC, it respectively points out sublethal and lethal effects on the
organism under study, as well (PANDA & SAHU, 1985; ANTONISE-
WIEZ D, 1990, BARBERIO et al., 2011).

The first cumulative rhizotoxic effects were observed on bulbs treated for:
48 h with LEOPARD 6.4 10 ® M, 96 h with 4.8 10 ® M and 96 h 3.2 10 ¢
M cc solutions where the calculated MRL values resulted only 50, 49 and
55% of corresponding NC. The longest tested period (96 h) started
revealing conspicuous sublethal effect on proliferation meristem activity
after treatments with LEOPARD 4.8 10 ® M, TARGA and TORNADO 3.2
10 ® M samples (scored as 46, 45 and 39% of NC MI value). No proper
lethal effect emerged despite the treatment with samples of TORNADO
6.4 10 ® M cc for 48h (25% of NC) and 96 h (12% of NC). These findings
corroborate studies made by other researchers (YILDIZ & ARIKAN, 2008;
SHARMA & VIG, 2012; ROSCULETE et al., 2018), but phytotoxic effects
on A. cepa as an indirect recipient of Quizalofop-P-Ethyl herbicide were
assessed even in shorter time
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Table. 2. Genotoxic effects induced on root tip meristem of A. cepa L.
by selected concentrations and exposure periods of three commercial
formulations of Quizalofop-P-Ethyl herbicide.

Exposur

Solution Herb. Cc-s MNC + SD FCA +SD
treatments (105 ™M) (ﬁ) (%o) (in % of MI)
NC 0 96 0 1.42+0.034°
12 0 1.75+0.112°
L6 24 0 4.13+0.235*
' 48 0.0090.0005¢ 6.69+0.771%*
96 0.015+0.0029° 8.94+0.568**
P 0.001+0.0003° 3.0140.795%®
- 24 0.011+0.0083° 5.04+0.322%0¢
' 48 0.01740.0032 | 9.83+0.856**
'-AEF?DP % 0.022+0.014 7.7740.657%*d
EEC 12 0.006+0.0031° 3.62+0.551*
i 24 0.025+0.0079%% | 7.06+£0.912%*<d
: 48 0.036£0.0025* | 12.65£0983**f
96 0.043+0.0052*0 | 8.84+0.564**
1 0.012+0.0049° 4.16+0.817%
24 0.031+0.0026* | 8.35+0.644**
o 6.4 48 0.020£0.0059%0 | 16.74+1.013**0
s S 96 0.043£0. 0066 | 101240848
;:J E 12 0.002+0.00087 2.00+0.182°
88 L6 24 0.005:0.0068° 4.53+0.495*
% ' 48 0.019+0.0059® | 9.07+0.776%
55 96 0.025+0.0008° 7.86+0.519%*
ol 1 0.010+0.0081° 4.06+0.778%
8 24 0.018+0.0094*2 5.7540.674%
3.2 48 0.032+0.0055*° | 9.49+0.573**
TARG 96 0.0470.0076**0 | 6.79+0.661**
. éc R 0.011+0.0011° 4.57+0.449%%
24 0.067+0.0091** | 5.908+0.087*
48 48 0.045+0.0004*0 | 14.90+1.016**
96 0.05140.0022*% | 9.84+0.826%*d
12 0.026+0.0008 5.22+0.904*%
64 24 0.04240.0036™0 | 7.010.648%
' 48 0.028+0.0014" | 15.32+1.073**1
96 0.015+0.0087° | 13.50+1 554%%f
12 0.025+0.0013" 3.10+0.341%
TORN 24 0.039+0.0072*4 | 5.61+0.453*
ADO 5 16
o 48 0.055+0.0034**¢ | 9.26+0.798**
96 0.024+0.0016° 7.39+0.582%
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12 0.029+0.0012" 4,520,571
24 0.063+0.0089**f 7.45+0.392**¢
3.2 48 0.041+0.0021*¢ 11.74i0f.999**d
€
96 0.052+0.0033**¢ 8.59+0.345**d
12 0.030+0.0009*¢ 5.95+0.247*¢
24 0.057+0.0026**¢ 7.27+0.695*¢
4.8 48 0.079+0.0062**9 15.72+1.121**T9
96 0.044+0.0013*¢ 9.64+0.612**d
12 0.018+0.0030° 7.90+0.856**<d
24 0.007+0.00242 12.134%*ef
6.4 48 0.031+0.0056*° 14.16+2.021**
96 0.023+0.0041b 10.85+0.893**¢
e

Notes: Means labelled with asterisks are significantly different from control values
according to One-Way ANOVA test (* P<0.05; ** P<0.01) and those with superscript
letters along the columns from different concentrations and time exposures second SNK
test (* p<0.05); NC-negative control; FCA and MNC-frequencies of meristematic cells
with chromosomal aberrations and micronucleated interphase cells, respectively; SD-
standard deviation.

exposures and more diluted concentrations rather similar with those applied
in field agriculture and nonagricultural activities.

Plausible explanations are given from different authors (HALIEM, 1990;
EL-GRAMERY et al., 2000; SRIVASTAV & MISHRA, 2009;
DRAGOEVA et al. 2012; BOUMAZA et al., 2016: IQBAL et al., 2019)
according to the reduction of MI due to herbicides toxicity such as:
extension or total arrest of cell cycle, prevention of cell to start mitosis,
DNA impairment, etc. KARAISMAILOGLU (2015) emphasizes that some
specific proteins involved in cell cycle remains as a possible herbicide
target site, potentially of tested trade formulations of Quazilofop-P-Ethyl,
as well.

Many agrochemicals induce harmful effect on genetic material of nontarget
biota, imposing the necessity to investigate for potential stimulation of
genotoxicity, particularly in cases of chronic exposure. Pesticide residues
that do not undergo adsorption of dissipation in soil remain present in soil
solution, after which they are absorbed by plant roots with water uptake
system (HWANG et al., 2017). Due to the diverse morphology and reduced
number of large metacentric chromosomes present in meristematic cells,
the root tips of onion bulbs are successfully involved in simulating eco-
toxicological studies to highlight the damages and consequences caused
from mutagenic and carcinogenic hazards by observing chromosomal
aberrations (FISKESJO, 1994, 1997; LEME & MARIN-MORALES, 2009;
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TEDESCO & LAUGHINGHOUSE, 2012). The current observation detected
considerable display of dividing cells with aberrant chromosomes and
interphase cells with micronuclei. The scored FCA values positively correlated
with increasing concentrations and prolongation of exposure periods of tested
quizalofop-P-ethyl based herbicides (Tab. 2 and Fig. 1).

Excluding the shortest exposure to LEOPARD and TARGA 1.6 10 ® M cc
samples, all the other treatments induced higher and significant frequencies
of chromosomal aberrations as compared to NC value (P<0.05, <0.001).
They evidently multiplied varying through commercial formulations,
periods and concentrations (p<0.05), as follow: 2.9-11.8 (LEOPARD 5
EC), 3.2-10.8 (TARGA 5 EC) and 3.1-12.6 (TORNADO 5 EC) folds
higher than corresponding NC. The highest genotoxic effect was
encountered in roots treated per 48 h with LEOPARD most concentrated
solution, while the most significant increase (2.5 folds) of FCA under the
same concentrations was observed under 48h at 4.8 10 ® M cc against 24 h
treatment of TARGA. The incidence of CA-s diminished substantially after
the onion bulbs faced the longest exposure (96h) to most part of
concentrations of tested herbicides. This phenomenon positively correlates
with the observed decrease of mitotic activity in onion root tips treated with
the same samples, generally resulting in reduced total quantity of present
dividing cells (NDC), compared to 48 h treatments. Per consequence a
camouflage of the pronounced genotoxic effects occurred. As confirmed be
the present data the capability of chemicals to induce genotoxic effects,
quite often occur in concentrations low order than those of phytotoxicity
incitement (MA et al., 2005; DIZDARI & Bala, 2019). On the other hand,
it was detected a negative correlation between the evident augmentation of
CA frequencies (as concentration and time exposure increased) and
synchronous decline of MI values. This is a clear confirmation that the
inhibition of DNA synthesis and microtubule formation, suspension of cell
cycles at G1 and G2 phases, impaired nucleoprotein synthesis and reduced
level of ATP to provide the required quantity of energy for spindle
elongation, microtubule dynamics and chromosomal dislocation are the
potential causes of revealed mitotic depression (BOLLE et al., 2004;
TURKOGLU, 2012).
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Figure 1. The spectrum of observed CA-s (as part of respective FCA values) in root tip
meristems of A. cepa L. exposed to selected
concentrations (10 ® M) and exposure periods
of three commercial formulations of Quizalofop-P-Ethyl herbicide

FCA -frequencies of meristematic cells with chromosomal aberrations; STC-sticky
chromosomes; Br-bridges; Va & Lg-vagrant and laggard chromosomes; c-A- c-
anaphases; MPA-multipolar anaphases; Fr-fragments; Oth.-others  (c-mitosis;
chromosome losses binucleated, lobulated nuclei, picnotic and destroyed membrane cells)
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The current microscopy investigation distinguished through the whole
content of chromosomal aberrations (Fig. 1) two main groups inflicted by:
the chromatin dysfunction (stickiness, bridges, and fragments) and spindle
failure (c-anaphase, laggard chromosomes, multipolar anaphases, vagrant,
and laggard chromosomes).

Bridges resulted the most frequent CA-s after the shortest tested periods (12
and 24 hours) and under the most diluted solutions (1.6 and 3.2 10 ® M),
demonstrating the clastogenic potential of tested QPE-based commercial
formulations on A. cepa roots. Same toxic effect has been revealed to be
induced by other herbicides (HERRERO et al., 2012; LIMAN et al. 2015,
SILVEIRA et al., 2015, DIZDARI et al., 2018; ROSCULETE et al. 2019;
MERCADO & CALENO, 2020). Their formation result from chromosome
and/or chromatid breakage and fusion. Bridges could happen during the
translocation of the wunequal chromatid exchange or to dicentric
chromosome presence (EL-GHAMERY et al., 2000).

The prolongation of time exposure and the addition of herbicide quantities
induced slopy increase of sticky chromosomes. Stickiness which raised its
pick (36.3% of total respective FCA) after 48 h exposure at 4.8 10 ° M cc
of TORNADO sample is an irreversible type of genetic damage inciting in
many cases the cell death (FISKESJO, 1994). It has been suggested that
stickiness arises from improper folding of chromosome fiber into single
chromatids. As a result, there is an intermingling of the fibers, and the
chromosomes become attached to each other by means of sub-chromatid
bridges (FISKESJO, 1997; FIRBAS & AMON, 2014).

Highest incidence of fragments was mainly evident in 48 concentration
samples under 48 and 96 h treatments, which helps to consider QPE as a
potential clastogenic agent. Chromosomal fragments result from multiple
breaks of the chromosome where the integrity of chromosome is lost
(BOLLE et al., 2004; DIMITRQV et al. 2006).

Similar detection with lower frequencies was revealed for vagrant and
lagging chromosomes (particularly in TARGA e TORNADO samples),
meanwhile multipolar anaphases raised the maximal incidence under
LEOPARD 48h 6.4 cc treatment. Multipolarities involve mainly
chromosomal bridges that might derive from sticky chromosomes.
Laggards and multipolar anaphases might be induced by the disturbance in
the spindle formation directly affected by herbicides (FERNANDES et al.,
2007). The other observed aberrations included: c-mitosis, nuclear
abnormalities as binucleated cells and lobulated nuclei. Few picnotic and
destroyed membrane cells were recorded as well. BIANCHI et al. (2016)
highlighted the action mechanism of the noxious herbicides which is due to
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the production of reactive oxygen species (ROS) into cells, inducing par
consequence protein and lipid peroxidation of membranes and
consequently their rupture and definitive cell damage.

Mutagenic hazards such herbicides can promote nuclear DNA damage,
incorporation in the DNA during cell replication; interference in mitotic or
meiotic activity, resulting in incorrect cell division (TIMBRELL, 2013).
These phenomena depend, second PEDRAZZANI et al. (2012), from the
intensity, duration of exposure and the efficiency of DNA repair
mechanisms activated by the exposure. The data of potential mutagenicity
induced by tested commercial formulations of QEP in the present
investigation demonstrated continuous increased display of micronucleated
dividing cells at interphase stage in A. cepa root tips, but there was found
no significant presence in all shortest treatments (12 h) of rooting bulbs.
The most mutagenic resulted 24 and 48 h TORNADO samples under
respective 3.2 and 4.8 10 ® M concentration treatments, where MN
presence multiplied 6.3 and 7.9 folds as compared to NC (Tab. 2). Similar
effects of other herbicides have been revealed as well (FERETTI et al.,
2007; SRIVASTAVA & MISHRA, 2009; DRAGOEVA et al.,, 2012,
SHARMA & VIG, 2012; SILVEIRA et al., 2016).

The size of micronuclei observed helps to distinguish the type of
mutagenicity induced. Large MN would indicate an aneugenic effect
resulting from a chromosome loss, whereas small MN may indicate a
clastogenic action resulting from chromosome break (LEME & MARIN-
MORALES, 2009). Our observations detected mostly small-size
micronuclei supporting the above mentioned explanation, confirmed even
by the significant incidences of fragments in dividing cells of root tips
exposed to the highest concentrations of assessed herbicide trade
formulations and longest time periods.

Despite the agriculture production in Albania has dwindled during the last
decade the use of post emergent herbicides as QEP is constantly increasing.
Environmental components as soils and waters are strongly impacted by the
widespread and long-term appliance of herbicides (MAHMOOD et al.
2014; de SOUZA et al., 2016). The accumulation of a wide spectrum of
permanent or transitional pesticide residues (herbicides included) could
seriously disturb the balance of soil physic-chemical parameters (MARIN-
MORALES et al.,, 2013). Still less, surface and ground waters can by
contaminated by soil adsorbed herbicide quantities and leaching. Main
agricultural areas in Albania locate in the western part of the country and
are percolated by lowland sections of the major rivers, which flow into the
Adriatic Sea. Herbicide contamination of rivers is common in agricultural
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regions and poses a potential threat to aquatic ecosystems (Wood et al.,
2019). It means that the survival and normal life cycle of biota populating
the soil, fresh and costal sea water ecosystems can be seriously impaired in
Albania, certified already by chemical analysis (Nuro et al., 2018).
Quizalofop-P-Ethyl has been classified by Environmental Protection
Agency at toxicity class Il and is considered already a prohibited toxic
chemical by the European Union (LI et al., 2020). Comparing the toxicity
of Quizalofop-P-Ethyl in rats, earthworms and fishes (LIANG et al., 2014;
MA et al.,, 2016; ZHU et al., 2017; BISERNI et al., 2019) and the
widespread use of its different commercial formulations, this herbicide is
prohibited or restricted to be applied particularly in public places. To our
knowledge there are no former research investigations regarding the
detrimental impact of QPE-based herbicides in our country.

The present simulating experimental data firstly bring comparative indices
of evident phyto- genotoxicity induced by three commercial formulations
of Quizalofp-P-Ethyl herbicide on Allium cepa L.

To our opinion they should be seriously considered a serious warning
related to the demand for maximally correct dose and time implementation
of tested herbicides, controlled purity of their active ingredient and
production origin, trying to avoid potential accumulation of noxious
concentrations into soil and water resources, injuries of non-target biota and
potential situations bordering risk of people health as direct users at work
place, direct/indirect recipients in food chains, water consumers, etc.

Conclusions

The data presented in the current study indicated that commercial
formulations of QEP-based herbicide can potentially induce toxic effects at
morphological and even cytogenetic level on seeds and rooting bulbs of
Allium cepa L. The evidenced phyto- and genotoxicity of tested herbicides
displayed in general the following order: TORNADO 5 EC > TARGA 5
EC > LEOPARD 5 EC. This simulating chemical/biological approach fully
justified the increasing interest in using a native ecotype of common onion
as a highly sensitive bioassay in ecotoxicological investigations in Albania.
Due to their practical value, the results of suchlike studies must be reliably
taken in consideration, because they give in short-term helpful
experimental information about the use of herbicides at such doses
(commercially recommended) and time exposures, on which they can
significantly impair agricultural ecosystems, environment, and non-target
organisms. We consider the data as preliminary, advising and intending to
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proceed with further, periodic and field investigations of potential toxic
impact caused by the same and other chemically similar herbicides in
Albania.
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PERMBLEDHJE

Monitorimi pér praniné e baktereve patogjene éshté njé vlerésim thelbésor i
cilésisé sé ujit, gé né ményré té drejtpérdrejté ose té térthorté shpie né
probleme serioze pér shéndetin e njeriut. Problemet gé vijné nga ujérat e
pijshém jané té shumta. Konsumimi i ujit té ndotur mund té shkaktojé: tifon
abdominale, gastroenterit, dizanteri nga bakteret patogjene, parazitét etj.
Banorét e qytetit t¢ Shkodrés, pérve¢ furnizimit me ujé nga ujésjellési
pérdorin edhe ujin nga puset dhe shpimet pér té piré. Ndotja e njé pusi
privat mund té ndikojé jo vetém né banorét e shtépisé, por edhe tek familjet
e aférta qé pérdorin té njéjtin ujgmbledhés ose akuifer. Ndotja e ujit nuk
éshté vetém njé ¢éshtje serioze mjedisore, por edhe njé problem ekonomik
dhe shéndetésor i njeriut. Cilésia e ujit té pijshém nga puset dhe shpimet
varet mé shumé nga parametrat fiziko-kimiké dhe bakteriologjiké. Pér t’u
siguruar gé njé ujé éshté i pijshém, mostrat duhet té ekzaminohen
rregullisht. Parametrat bakteriologjiké té matur ishin: Escherichia coli,
Enterococcus faecalis etj. Matjet e pH, temperaturés, pércjellshméri dhe
turbiditet u realizuan direkt né vendin e kampionimit té mostrave.
Analizimi i parametrave bakteriologjiké u realizua né Qendrén e
Diagnostikimit Mikrobiologjik, “Wolfdieter Six1”, Universiteti i Shkodrés,
Shqipéri.

Fjalét kyce: shpime, pH, temp, pércjellshméri, turbiditet, baktere
patogjene, Escherichia coli, Enterococcus faecalis etc.
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Results of bacteriological and physico-chemical parameters of
groundwaters of Shkodra city

ABSTRACT

Monitoring for the presence of pathogenic bacteria is an essential
assessment of water quality, which directly or indirectly leads to a serious
problem for human health. The problems that come from drinking water are
numerous. The consumption of contaminated water can cause: abdominal
typhoid, gastroenteritis, dysentery by pathogenic bacteria, parasites, etc.
Inhabitants of Shkoder city, in addition to water supply from the water
supply also use water from wells and drilling to drink. Pollution of a private
well can affect not only the inhabitants of the house, but also close families
who use the same catchment or aquifer. The quality of drinking water from
wells and boreholes depends more on physical-chemical and
bacteriological parameters. To ensure that water is drinkable, samples
should be examined regularly. Bacteriological measured parameters were;
Escherichia coli, Enterococcus faecalis etc. pH, temperature, conductivity,
turbidity measurements were realized directly in each sampling site.
Analysis of bacteriological parameters were realized at the Center for
Microbiological Diagnostication "Wolfdieter SixI", University of Shkodra,
Albania.

Key words: drillings, pH, temperature, conductivity, turbidity, pathogenic
bacteria, Escherichia coli, Enterococcus faecalis etc.

Hyrje

Ujérat néntokésoré shpeshheré kérkojné pak ose aspak trajtim gé té jené té
pérshtatshém pér t’u piré, ndérsa ujérat sipérfagésoré né pérgjithési duhet té
trajtohen né disa etapa. Uji i puseve mund té ndotet né dy ményra: 1)
akuiferi nga i cili térhiget uji éshté i ndotur ose 2) uji sipérfagésor i ndotur
hyn né pus. Ujérat sipérfagésoré té ndotur shpesh hyjné edhe kur struktura e
pusit éshté e rrezikuar (Bakalli M. 2013). Popullata e qytetit t€¢ Shkodrés
vitet e fundit i éshté drejtuar pérdorimit masiv té ujérave néntokésoré ku
béjné pjesé: puse, shpime dhe truma, duke mos ditur rrezikshmériné gé
mund té mbartin kéto burime natyrore té pastra gé shpeshheré mund té
kontaminohen nga faktoré té ndryshém gé mund té jené né aférsi té kétyre
burimeve natyrore dhe gé mund té sjellin pasoja shumé té rénda pér
shéndetin (Celi, 2017). Megjithaté, ai mund t’i ekspozohet ndotjeve té
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ndryshme dhe pérhapjeve té sémundjeve. Shkarkimet e ujérave té zeza né
ujérat e freskéta dhe wujérat bregdetare jané burimi kryesor i
mikroorganizmave fekale, duke pérfshiré patogjenét (WHO, 1998;
Fenwich, 2006). Sipas Organizatés Botérore té Shéndetit (OBSH-sé),
vdekshméria e shkaktuar nga sémundjet té lidhura direkt apo indirekt me
ujin i kalon 5 milioné njeréz né vit. Dy miliardé e gjysmé njeréz nuk kané
kushte minimale higjiene dhe mé shumé se 1.5 milioné fémijé vdesin ¢do
vit nga sémundjet e diaresé (Fenwich, 2006). Pér vitin 2016 né njé punim
né lidhje me cilésiné e puseve dhe shpimeve té gytetit té Shkodrés nga 50
mostra ujérash té mbledhura nga shpimet 23 mostra rezultuan negative pa
praniné e rritjes sé Escherichia coli dhe 27 mostra rezultuan pozitive me
Escherichia coli ndérsa nga 30 mostra ujérash té mbledhura nga puset 16
mostra rezultuan negative pa Escherichia coli dhe 14 mostra rezultuan
pozitive me rritje té Escherichia coli-it (Bushati, 2016). Qé&llimi i studimit
toné ishte pércaktimi né vazhdimési i parametrave bakteriologjiké dhe
fiziko-kimiké té ujérave nga shpimet dhe puset e pérdorura nga banorét e
gytetit té Shkodrés pér vitin 2017. Puset e pérzgjedhura né kété studim
ishin puse dhe shpime té ndértuara privatisht nga banorét dhe nuk ishin nén
mbikéqyrjen e autoritetit té ujésjellés-kanalizimeve apo Drejtorisé sé
Shéndetit Publik Shkodér. Puset e marra né studim kishin thellési té
ndryshme, njé pjesé e kétyre puseve shkonte deri né 100 vite vjetérsi.

Materiali dhe metodat

Pikat e kampionimit u pérzgjodhén duke kontaktuar persona nga lagje té
ndryshme té qgytetit té Shkodrés, né ményré gé té paragitet sa mé miré
cilésia bakteriologjike dhe fiziko-kimike e ujérave té puseve, shpimeve té
gytetit té Shkodrés. Marrja e mostrave té ujérave té shpimeve, puseve dhe
trumave si dhe ruajtja e tyre u realizua né pérputhje me Metodat Standarde
té Ekzaminimit té¢ Ujérave (APHA, AWWA, WEF 1995; WPCF 1998).
Analizimi i mostrave té ujérave u realizua népérmjet metodés me filtrim me
pompé vakumi. Népérmjet hinkave sterile u filtruan sasi uji prej 100 ml pér
¢do analizé. Membranat e pérdorura ishin prej nitroceluloze me pore 0,45
pm, né té cilén mbeten bakteret gé jané té pranishme né mostrén e ujit.
Filtrat me pérmbajtjen e ujit té filtruar u vendosén né pjata Petri me terrene:
né terrenin Endo-Agar, pér 48 oré, temperaturén 44.5°C éshté kultivuar
Escherichia coli (koloni me shkélgim metalik). Népérmjet hinkave sterile u
filtruan sasi uji prej 100 ml (Bushati N., 2013). Membranat e pérdorura
ishin prej nitroceluloze me pore 0,45 pum, né té cilén mbeten bakteret qé
jané té pranishme né mostrén e ujit. Pér kultivimin e Enterokokéve
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intestinal u pérdor terreni selektiv pér Enterokoké sipas Slanetz-Bartley,
Bio-Chemika (Bushati N., 2013). Filtrat me pérmbajtjen e ujit té filtruar u
vendosén né pjata Petri me terren Slanetz-Bartley pér 48 oré né
temperaturén 44.5°C (Slanetz & Bartley 1955). Mbas 48 oréve u bé
vlerésimi i kolonive né ngjyré té kuge, té cilat ishin Enterokoké intestinal,
Mostrat e ujérave nga puset, shpimet dhe trumat u mblodhén né 46 shtépi té
ndryshme té qytetit t¢ Shkodrés. U morén né studim 26 puse, 15 shpime
dhe 5 truma. Punimi i kétij studimi u realizua nga muaji prill-shtator 2017.
Thellésia nga ujérat e puseve varionte nga 7.5 metér-13.5-metér dhe
vjetérsia e kétyre puseve shkonte nga 35-120 vite. Né asnjé pus nuk
pérdorej ndonjé metodé trajtimi pér largimin e ndotésve nga uji. Mostrat e
ujérave u analizuan pér parametrat bakteriologjiké, si: Escherichia coli,
Enterococcus faecalis, ndérsa parametrat fiziko-kimiké té pércaktuar jané:
pH, temperatura, pércjellshméria dhe turbiditeti. Mostrat e ujérave pér
analiza bakteriologjike u morén népérmjet shisheve sterile 250 ml, ku u
shénua vendi i marrjes sé mostrave, thellésia e shpimeve, puseve dhe
trumave si dhe vjetérsia e tyre. Né ditét me reshje shiu sidomos gjaté
periudhés vjeshté-dimér, shumica e banoréve raportuan pér turbullim té ujit
né cezmat e shtépive gé jané té lidhura me puset. Nga bisedat me banorét e
késaj zone rezultoi se disa familje e pérdorin ujin e puseve edhe pér pirje pa
pasur informacion mbi cilésiné e tij, biles mund té keté edhe nga ata
familjaré gé nuk e kané Kkontrolluar asnjéheré ujin pér ngarkesé
bakteriologjike.
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Direktiva e EU-sé pér ujérat e pijshém bazuar né parametrat
mikrobiologjiké té tyre

Kérkesa kryesore né lidhje me cilésiné e ujérave pér pérdorim publik éshté
se ato duhet t€ jené t&€ “shéndetshém” pér t'u pérdorur. Kérkesat e
standardeve pér cilésiné e ujérave té pijshém jané shumé té rrepta.
Direktiva e Keéshillit Evropian 98/83/EC e 3 Néntorit 1998 mbi cilésiné e
ujit té destinuar pér konsum njerézor, nuk lejon pérmbajtjen té asnjé
kolonie nga Escherichia coli dhe Enterokoké intestinalé né 100 ml ujé té
pijshém (Tabela I).

Tabela I. Direktiva e Késhillit Evropian 98/83/EC e 3 néntorit 1998 mbi
cilésiné e ujit té destinuar pér konsum njerézor.

Parametri Vlera e parametrit (nr/100 ml)
Escherichia coli 0/100 ml
Enterokoké intestinalé 0/100 ml

Rezultate dhe diskutime

Mostrat e ujérave nga puset, shpimet dhe trumat u mblodhén né 46 shtépi té
ndryshme té qytetit t¢ Shkodrés. U morén né studim 26 puse, 15 shpime
dhe 5 truma. Studimi u realizua nga muaji prill-shtator 2017. Vlerat e pH-it
pér mostrat e puseve, shpimeve dhe trumave varionte nga 6.64-7.34.
Temperatura e mostrave té puseve, shpimeve dhe trumave varionte nga
15.3°C-26.2°C. Pércjellshméria e mostrave té ujérave nga puset, shpimet
dhe trumat varionte nga 283-632 pS/cm. Konduktiviteti i mostrave té
ujérave nga puset dhe shpimet pér vitin 2016 varionte nga 240-380 puS/cm
(Bushati, 2016). Pércjellshméria e ujérave varion gjithashtu edhe nga
thellésité e ujit. Turbullueshméria e mostrave té puseve, shpimeve dhe
trumave varionte nga 0.19 NTU/FNU-11.4 NTU/FNU. Sipas WHO (2011),
turbullueshméria nuk éshté domosdoshmérisht njé kércénim pér shéndetin,
ajo éshté tregues i réndésishém i pranisé sé mundshme té ndotésve gé mund
té jené shgetésim pér shéndetin.
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Fig.2. Grafiku pér Enterococcus faecalis me raste pozitive dhe raste
negative.

Grafiku pér Enterococcus faecalis

m Nostra pozitive m Mostra negative

Shpime Truma Puse Totali

Grafiku i mésipérm fig.2, paraget rastet pozitive dhe negative nga
kampionet e ujérave t€ marra né puse, shpime dhe truma. Népérmjet
metodés me membrané filtri prej nitroceluloze né terrenin Slanetz Bartley
rezultuan me ngarkesé bakteriale pér Enterococcus faecalis 12 puse, 1
trumé dhe 3 shpime. Ngarkesa bakteriale pér Enterococcus faecalis
varionte nga 0-54 CFU/100 ml né 16 kampione uji ndérsa 14 puse, 4 truma
dhe 12 shpime rezultuan me ngarkesé 0 CFU/100ml.

Né total nga kampionet e ujérave té analizuara 31 mostra rezultuan me
ngarkesé 0 CFU/100 ml, rezultuan negativ me Enterococcus faecalis.
Prania e Enterokokut feacalis né disa prej mostrave té ujérave té analizuara
tregon pér ndotje té vjetér dhe lidhjen gé kéto ujéra kané me gropat septike
kur ndértimi i tyre béhet né zona té papérshtatshme.

Grafiku pér Escherichia coli

| MNMostra pozitive m Mostra negative

Shpime Truma Puse Totali

Fig.3 Grafiku pér Escherichia coli me raste pozitive dhe raste negative.
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Fig.3, paraget rastet pozitive dhe negative nga kampionet e ujérave té marra
né puse, shpime dhe truma. Nga totali i mostrave té marra né studim
rezultuan me ngarkesé bakteriale me Escherichia coli 14 puse, 2 truma dhe
6 shpime. Ngarkesa bakteriale varionte nga 0 CFU/100 ml-460 CFU/100
ml ndérsa me ngarkesé bakteriale 0 CFU/100 ml rezultuan 12 puse, 3 truma
dhe 9 shpime.

Pérfundime

Banorét e bashkisé Shkodér gé pérdorin ujé pusi dhe shpime si burim uji
duhet té edukohen pér rreziget e mundshme gé vijné nga puset dhe shpimet
qé pérdoren pér konsum. Shtépité private, té cilat pérdorin kryesisht ujin e
puseve dhe shpimeve duhet t’i dezinfektojné ujérat vazhdimisht me klor.
Uji duhet té kontrollohet sa heré gé dyshohet pér praniné e baktereve.
Rezultatet e studimit treguan se uji nga disa puse, shpime dhe truma té
qytetit té Shkodrés rezultoi me ngarkesé bakteriale té larté Escherichia coli
dhe Enterococcus faecalis, i cili nuk duhet té konsumohet si ujé i pijshém
nga njerézit sipas direktivés 98/83/EC té 3 néntorit 1998 mbi cilésiné e ujit
té destinuar pér konsum njerézor. Kérkesa kryesore né lidhje me cilésiné e
ujit pér pérdorim publik éshté se uji duhet té jeté "i pastér" pér t'u pérdorur.

Rekomandime

Pér té pérmirésuar dhe rritur cilésiné e ujit té puseve té monitoruara dhe gé

uji i tyre t¢ mund té pérdoret edhe pér pirje nga banorét e zonés

rekomandojmé qé vémendja té pérgendrohet né:

v" Testimin laboratorik pér parametrat bakteriologjiké dhe fiziko-kimiké.

v' Eliminimin e depértimit té ujérave sipérfagésoré apo carjeve
néntokésore brenda né pus.

v Vendosjen e pajisjeve klorinuese dhe filtruese né ujin e puseve.

v/ Pér té mbrojtur njé pus nga ndotja, ai duhet té jeté i thellé dhe té
mbrohet nga dy ose mé shumé shtresa té brendshme.

v Klorinimi né bazé té standardeve pér cilésiné né varési té rezultateve
laboratorike.
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ABSTRACT

Staphylococcus aureus bacteria constitute a major health problem due to
the failure of standard antibiotic treatments and general handling. Isolation
of obligate lytic bacteriophages present one of the few remaining options to
treat single and multiple drug resistant infections. Characterization of
isolated bacteriophages constitutes one of the most important steps to
creating a database that could be used for the development of effective
phage cocktails. Based on our experience, isolation of Staphylococcus
aureus phages remains a rare occurrence due to the low prevalence of
Staphylococcus aureus strains and Staphylococcus aureus phages in many
environmental settings. In standard phage isolation protocols they have
historically recommended using the specific bacterial species that causes a
given disease indication to isolate phage. Many protocols often do not
encourage using a surrogate bacterial species to select for better therapeutic
phage candidates. It has been known for a number of years that polyvalent
Staphylococcus aureus phages with the most ideal therapeutic potential
belonging in the Herelleviridae (formerly in the Myoviridae) family are
able to infect other species®. Staphylococcus xylosus is one such species
and the nature of it being a coagulase negative Staphylococci excludes
other families of Staph phages from being able to infect them. This allows
this surrogate host to be ideal both for production of phage lysates, because
it’s safer and non-pathogenic compared to Staphylococcus aureus, and
phage isolation.

Keywords: Phage isolation, Staphylococcal phages, modified isolation
protocol, Staphylococcus xylosus, bacterial strain.
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Izolimi i fageve té Staphylococcus aureus duke pérdorur
Staphylococcus xylosus si bujtés zévendésues

PERMBLEDHJE

Infeksionet e shkaktuara nga stafilokoku i arté jané njé problem madhor
shéndetésor pér shkak té rezistencés ndaj antibiotikéve. Izolimi i
bakteriofageve me cikél té detyruar litik éshté njé ndér té paktat opsione pér
trajtimin e infeksioneve antibiotiko-rezistente.  Karakterizimi i
bakteriofagéve éshté njé hap kryesor né krijimin e njé databaze, e cila mund
té pérdoret pér pérgatitjen e koktejeve efektive me bakteriofage. Bazuar né
eksperiencén toné, izolimi i bakteriofageve té stafilokokut té arté éshté i
véshtiré dhe sfidues pér shkak té pranisé sé pakeét té Stafilokokut té arté né
mjedis. Si protokoll standard pér izolimin e bakteriofageve rekomandohet
pérdorimi i shtamit bakterial specifik sémundje-shkaktues. Shumica e
protokolleve standarde nuk rekomandojné pérgendrimin e njé bakteri
surrogat. Por prej kohésh dihet se bakteriofaget, té cilat infektojné
stafilokokun e arté jané té familjes Herelleviridae (méhershme Mioviridae),
té cilat jané né gjendje té infektojné specie té tjera té stafilokokut.
Staphylococcus xylosus éshté njé bakter koagulazé negative, i cili
infektohet nga bakteriofaget e stafilokokut té arté, pérfagésues té familjes
Herelleviridae. Fakti qé ky bakter éshté koagulazé negativ e bén té
pamundur infektimin nga familjet e tjera té bakteriofageve duke i
pérjashtuar ato nga mundésia e shtimit tek ky bakter. Kéto karakteristika e
béjné Staphylococcus xylosus ideal pér shtimin dhe izolimin e
bakteriofageve té stafilokokut té arté.

Fjalé kyce: izolimi i bakteriofageve, bakteriofaget e stafilokokut, protokoll
i modifikuar izolimi, Staphylococcus xylosus, shtame
bakteriale.

Introduction

Staphylococcus aureus is a gram-positive bacteria member of the firmicute
family. Staphyloococcus aureus is ubiquitous, a commensal bacteria of the
skin and frequently is found in the upper respiratory tract. Staphylococcus
aureus in several situations can cause severe skin infections, abscesses,
respiratory infections, and food poisoning. The emergence of antibiotic
resistant strains such as methicillin-resistant Staphylococcus aureus
(MRSA) or Vancomycin-resistant Staphylococcus aureus (VRSA) is a
worldwide problem. Despite much research and development, no vaccine
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for Staphylococcus aureus has been approved. Standard protocols in
Staphylococcus aureus phage isolation are used extensively in isolation of
specific phages for this bacterium. In general, as a standard rule a strain of
desired bacteria is used in enrichment protocol to obtain phages that infect
that bacterium. We speculated that using interspecies of bacteria could help
isolation of phages that infect a wide host range of staphylococcal species.
Phages that infect Staphylococcus aureus are members of Herelleviridae
family with long contractile tail. In this study, we explore a new protocol
for Staphylococcus aureus phage isolation using a surrogate host like
Staphylococcus xylosus. Phages stab 20, Stab21, Stab 22 and stab 23 were
isolated using this new protocol. These phages may be promising
candidates in phage therapy as shown from in vitro results. In this study we
explored a different technique to isolate therapeutically-relevant
Staphylococcus aureus phages using Staphylococcus xylosus rather than
Staphylococcus aureus as an isolation host. Staphylococcus xylosus grows
well in habitats with just one nitrogen source and has a lower optimal
growth temperature between 25-35°C compared to S. aureus? whereas the
latter grows more optimally at higher temperatures, 30-37°C.
Staphylococcus xylosus can be isolated from the skin of humans and
animals and it’s widely distributed in nature®. It’s also been used in
fermentations of meat and dairy products. We were able to isolate several
Staphylococcus aureus phages using Staphylococcus xylosus that had
excellent activity against Staphylococcus aureus.

Materials and Methods:

Bottom agar: 8 g nutrient broth per 1L of distilled water with 1.5% agar.
Boil for 5 minutes and autoclaved. Plates for Staphylococcus xylosus
isolation were supplemented with 7%, 10% and 15% w/v NaCl to inhibit
other bacteria growth.

Top agar: Dissolve 8 g nutrient broth per 1 L of distilled water with 0.6%
agar and 1.25% glycine (to enhance the phage plaques). Boiled for 2
minutes and aliquoted into 100 ml bottles and autoclaved to sterilize.
Liquid Media: 8 g of nutrient broth per 1 L of distilled water dispersed in
10 ml aliquots in 20 ml and sterilized using an autoclave. Used for
culturing bacteria concentrated versions of the liquid media were also made
for enrichments (10x) by reducing the volume used per g of nutrient broth
by a tenth. All media can be supplemented with extra sterile-filtered (0.45
pm PES) 7% NaCl to avoid contamination during the work especially the
top agar media.
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Isolation of Staphylococcus xylosus

For Staphylococcus xylosus strain isolation we used nutrient broth bottom
agar supplemented with 7%, 10% and 15% w/v of NaCl to inhibit growth
of other bacteria. Six Italian style, dry-aged sausages (Italian Schiacciata,
Peperoncino, Cacciatore, Cajna kobasica) that used lactic bacteria and
Staphylococcus xylosus to enhance their flavor were used as sources for
Staphylococcus xylosus isolation. All bacterial strains were tested for
growth in media supplemented with 15% w/v NaCl and incubated at 37°C.
A small piece of a sausage was cut with sterile scalpels and streaked over
nutrient broth plates. Three to four rounds of subculturing was done
selecting a single colony until uniform colony formations were observed on
plates. Stocks for long storage were prepared by culturing a single colony
of Staphylococcus xylosus in liquid nutrient media. Ten mL of bacterial
culture was centrifuged at 10000 RPM for 10 minutes, discarded the
supernatant, resuspended the pellet with 10 mL 0.9% wi/v NaCl and added
2mL of 100% wi/v glycerine (final concentration of 16.6%) before placing
in a freezer. Six bacterial strains were tested for susceptibility to different
previously isolated phages that lyse Staphylococcus xylosus. Four came
back positive and were susceptible to 4 different phages showing different
phage inhibition and plague morphologies and were able to grow on
nutrient media supplemented with 15% NaCl. Bacterial colony sizes were
smaller at the highest concentration of NaCl which likely caused a growth
inhibition effect. All S. aureus used in this study come from our collection
stocks.

Phage Isolation

Sewage water from local municipal wastewaters throughout Albania were
used for phage isolation. A total of six samples were collected during May,
June and August of 2017, one, four and one, respectively, and processed
immediately. At each collection, 50mL of sewage was immediately
centrifuged at 10000 RPM for 15 min (SiTron Rotix 3003) and the
supernatant was filter-sterilized with 0.45um PES syringe filters.
Enrichments were made by mixing 5 mL of 10x broth media with 45 mL of
the processed sewage water, 1 mL of overnight bacterial culture and CaCl>
(at final concentration at 20mM) and incubated for 24 hours at 37°C.
Afterwards the lysate was centrifuged and filter sterilized. Serial dilutions
of the filtrate were spotted on top agar media supplemented with
Staphylococcus xylosus along with separate lawns of Staphylococcus
aureus. A double agar layer technique was used with Staphylococcus
xylosus cultures combined with plucking individual plaques and repeating
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successive purifications at least three times to produce Staphylococcus
aureus monophage stocks.

Results and Discussion

All six sewage samples collected contained phages which resulted in nine
newly isolated phages able to lyse Staphylococcus xylosus bacteria and
only four phages produced plaques on Staphylococcus aureus, strain Sal.
Based on observations of phage plaque properties in the different strains of
bacteria we isolated 2 phage candidates, Stab22 and Stab23, were isolated
during the month of June, Stab20 in May and Stab21 in August. One
Staphylococcus xylosus-specific phage was isolated each month during this 4
month collection period but we didn't proceed further with those phages as they
showed no activity on Staphylococcus aureus strains. Stab20 and Stab21 had a
broader host range being able to lyse a wide variety of Staphylococcus, including
MRSA’, and both have similar activity to Stab8, a Staphylococcus aureus phage
previously isolated in 2014. Two other phages Stab22 and Stab23 have some
activity on Staphylococcus aureus and produce quite small plaques on lawns of
Staphylococcus aureus however when spotted at a higher titer a zone of clearing
was easily observable. Stab20, Stab21, Stab22 and Stab23 represent obligately
Iytic Herelleviridae (or more specifically Twortvirinae). All these phages produce
large plaques when spotted on S Staphylococcus xylosus.

Phage Host Range Table

Stab8

Stab9

Stab20

Stab21

Stab22

Stab23

Sal

+++

+++

+++

+++

+

Sa2

+++

+++

+++

+++

++

Sa3

+

+

++

++

Sa4

+-

+

Sab

+++

++

++

Sa6

+

++

+++

Sa7

++

++

+

+++

Sa8

+++

++

+++

+++

+

S.xyl

+

+++

+++

+++

+++

+++

S.xy4

++

+++

+++

+++

+++

+++

+ weak lysis,
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Stab20 with Stab21 differ in host range among 10 bacterial strains with
only one strain with Stab20 being able to lyse S. aureus strain Sa4. Both
phages have a broad host range among different S. aureus strains from
Albanian and Finland’, and are able to lyse different strains of S. xylosus.
Results in the table above show Staphylococcus xylosus can be effectively
used to isolate phages that can lyse Staphylococcus aureus. Combining
both Staphylococcus xylosus and Staphylococcus aureus can help to isolate
phages that lyse both bacteria and shorten the time for discrimination
between Staphylococcus xylosus-specific phages and phages that have
activity on both Staphylococcus xylosus and Staphylococcus aureus. Using
Staphylococcus xylosus can be helpful in isolation phages that normally
produce very small plaques on Staphylococcus aureus and these phages can
be missed if Staphylococcus aureus is used for isolation. One advantage of
using Staphylococcus xylosus over Staphylococcus aureus is that it’s more
flexible, safer to use since this bacteria is food grade and can be grown in
different minimal media.

Conclusions

The utilization of a surrogate host species can be useful for the enrichment,
isolation, initial characterization and eventual production of monophage
lysates for therapeutic applications. Staphylococcus aureus is one of the
rare instances in phage biology where such a surrogate can be used for all
four reasons. Staphylococcus xylosus, in combination with Staphylococcus
aureus, can be useful for enriching environmental samples and more
rapidly selecting ideal, broad host range phage candidates at earlier
isolation stages. It is generally believed, both through our experience and
findings shown in the literature, that Herelleviridae make the best phage
candidates against clinical Staphylococcus aureus strains due to their
obligately lytic lifestyle, strong and efficient lysis when tested in vitro and
broad host ranges. Staphylococcus xylosus strains can be crucial in
producing safer and easier to purify Herelleviridae phage stocks when used
instead of Staphylococcus aureus strains as they lack the known toxic host
cell proteins and other toxic byproducts that strains of the latter often
produce.
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