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PERMBLEDHJE

Né mbrojtjen nga rrezatimi, madhésia operacionale e fuqgisé sé dozés
ekuivalente té rrezatimit té ambientit pérdoret si njé vlerésim praktik
konservativ pér té vlerésuar rrezikun ndaj publikut dhe mijedisit nga
ekspozimi i jashtém nga rrezatimi jonizues. Né kété punim éshté studiuar
variacioni i fugisé sé dozés ekuivalente té rrezatimit té ambientit né Qarkun
e Shkodrés me géllim vlerésimin e variacioneve kohore té rrezatimit té
sfondit mjedisor dhe nése ka njé clirim artificial rrezatimi nga burimet
radioaktive té prodhuara nga njeriu. Té dhénat e paragitura né kété punim
bazohen né vlerat e fuqisé sé dozés sé rrezatimit gama té ambientit t& matur
nga Rrjeti Kombétar i Monitorimit t€ Radioaktivitetit Mjedisor gjaté vitit
2021. Rezultatet e kétij studimi tregojné se ka variacione normale mujore e
stinore té fuqisé sé dozés ekuivalente té rrezatimit té ambientit gjaté gjithé
vitit si dhe ka variacione normale né kohé me bazé orare, né varési té
kushteve meteorologjike. Pér mé tepér, té dhénat jané krahasuar edhe me
vitin paraardhés dhe ka rezultuar se té dhénat jané statistikisht té njéjta, gjé
geé tregon se sfondi natyror i rrezatimit mjedisor éshté stabél. Duke u nisur
nga vlerat e fuqisé sé dozés ekuivalente té mjedisit &shté béré vlerésimi
konservativ i dozés efektive vjetore té publikut. Ky studim siguron gé doza
vjetore e marré nga popullsia e Rajonit té Shkodrés éshté brenda normave



ligjore té sigurisé dhe mbi té gjitha éshté efekt vetém i radioaktivitetit
normal natyror.

Fjalét kyce: dozé ekuivalente e ambientit, risk publik, ekspozim i jashtém,
monitorim rrezatimi.

Study of natural variations of ambient dose equivalent rate in
Shkodra region

ABSTRACT

The operation quantity of ambient dose equivalent rate is used in radiation
protection as a practical conservative estimation to asses the risk to public
and environment to external ionizing radiation exposure. The aim of this
study is the assesment of ambient dose equivalent rate variations in
Shkodra Region in order to evaluate the time variations of the background
radiation and if there is an artificial release of radiation from human-made
sources. The data presented in this paper are based on the values of gamma
radiation ambient dose equivalent rate measured by National
Environmental Radiation Monitoring Network during the year 2021. The
results of this study show that there are normal seasonal variations of the
ambient dose equivalent rate throughout the months of the year as well as
there are normal hourly variations of it depending on meteorological
conditions. Moreover ased on the previous year, this study indicate the
natural background of environmental radiation is stable. Finally, after the
annual effective doze was conservatively evaluated, this study ensure that
annual dose received from popullation of Shkodra Region is within the
safety regulations and it is due to natural radioactivity.

Keywords: ambient dose equivalent, public risk, external exposure,
radiation monitoring.

Hyrje

Popullsia ka gené dhe éshté vazhdimisht e ekspozuar nga rrezatimi jonizues
natyror i pranishém né ambient i cili prodhohet nga burime té& ndryshme
natyrore, rrezatim normal i cili pérbén edhe rrezatimin e sfondit natyror.
Rrezatimi natyror jonizues pérbéhet nga rrezatimi gé léshojné elementet
radioaktive gé ndodhet né toké si Uranium, Torium e pasardhésit e tyre si
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dhe nga rrezatimi kozmik i pérbéré kryesisht nga protone té energjive té
larta, rrezatim Q& bashkévepron me atmosferén e tokés. Secili prej
pérbérésve té rrezatimit jonizues natyror mund té pésojé variacione normale
gé varen nga koordinatat gjeografike dhe koha, ku ekspozimi nga radoni né
ambiente t€ mbyllura pérbén edhe kontributin kryesor né dozén e rrezatimit
natyror té marré nga publiku [Mc Laughlin 2015]. Por publiku, pérvec
rrezatimtit natyror, mund té jeté i ekspozuar edhe nga rrezatime me origjiné
artificiale té prodhura nga njeriu si rezultat i pérdorimit té rrezatimit
jonizues né shumé fusha té industrisé, mjekésisé e studimeve té ndryshme.
Kur niveli i rritjes sé rrezatimit mjedisor ndodh pér shkak té njé aksidenti
radiologjik apo bérthamor brenda ose jashté vendi, nga njé aksident
bérthamor né njé central bérthamor apo edhe nga njé akt terrorist, atéheré
kemi té bé&mé me rritje anormale té nivelit té rrezatimit mjedisor.
Shgetésimi mé i madh pér rrezatimin jonizues buron nga potenciali i tij pér
té shkaktuar sémundje malinje te njerézit e ekspozuar ndaj tij si dhe defekte
té trashéguara né brezat e mévonshém. Mundésia e efekteve té tilla varet
nga sasia e rrezatimit gé merr njé person, qofté nga njé burim natyror apo
artificial. Ndérsa efektet e rrezatimit jonizues jané kuptuar mé miré gjaté
dekadave té fundit, éshté zhvilluar edhe sistemi i mbrojtjes nga rrezatimi
me géllim mbrojtjen e njerézve nga ekspozimi ndaj burimeve té rrezatimit
jonizues [IAEA 2004]. Vitet e fundit, né Shqipéri, sistemi i mbrojtjes nga
rrezatimi éshté zhvilluar duke rinovuar Rrjetin Kombétar t& Monitorimit té
Radioaktivitetit Mjedisor (RKMRM) ku njé stacion i kétij rrjeti éshté
instaluar né qytetin e Shkodrés [Gavogi &Lika 2021]. Né kété punim, duke
u mbéshtetur tek té dhénat e marra nga RKMRM pér vitin 2021, éshté kryer
studimi dhe vlerésimi i variacionit té fuqisé sé dozés ekuivalente té
rrezatimit t€ ambientit né Qarkun e Shkodrés gjaté kétij viti sipas muajve
dhe sipas stinéve té vitit si dhe éshté vlerésuar shkaku i tyre. Pér mé tepér
né kété studim éshté béré edhe njé vlerésim konservativ pér dozén vjetore
té rrezatimit t¢ marré nga popullsia e Rajonit té Shkodrés dhe éshté
krahasur me normén ligjore kombétare e ndérkombétare té sigurisé 1 mSv
né vit pér publikun [Rregullore Nr. 801, 2019].

Materiali dhe metodat

Rrjeti Kombétar i Monitorimit t¢ Radioaktivitetit Mjedisor dhe stacioni i
Rajonit té Shkodrés

RKMRM, i rinovuar sé fundmi né vitin 2020, kryen monitorimin e
vazhdueshém té radiokativitetit mjedisor né kohé reale né rang kombétar né
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situata normale. Né rast se ka njé rrite domethénése anormale té
radioaktivitetit mbi vlerat e sfondit natyror té tij, atéheré ky rrjet jep njé
alarm qé pércillet tek autoritetet shtetérore kompetente. RKMRM éshté i
pérbéré nga stacioni gendror i monitorimit té radiokativitetit i cili ndodhet
né Departamentin e Mbrojtjes nga Rrezatimet dhe Rrjetet e Monitorimit né
Institutin e Fizikés bérthamore té Zbatuar (IFBZ) né Tirané dhe nga shtaté
stacione monitorimi té shpérndara né té gjithé territorin e vendit, ku njé
stacion i pérket Rajonit té Shkodrés. Madhésia fizike gé matin dedektorét e
RKMRM éshté fugia e dozés ekuivalente e rrezatimit gama té mjedisit. Té
gjithe detektorét e RKMRM jané té tipit MIRA, ENVINET GmbH
(Germany). Né secilin prej tyre jané montuar dy numérues GM (Geiger-
Muller) gé masin pérkatésisht fuqité e dozave té uléta (LD) dhe fugité e
dozave té larta (HD). Té dy numéruesit GM béjné té mundur matjen e
fuqisé sé dozés sé rrezatimit né intervalin nga 10 nSv/oré deri 10 Sv/oré. Té
gjitha stacionet e monitorimit mbledhin lokalisht té dhénat nga matjet dhe i
transmetojné automatikisht népérmjet internetit tek kompjuteri server i
stacionit gendror t¢ RKMRM né IFBZ. Stacioni i monitorimit té
radioaktivitetit né gytetin e Shkodrés, né bazé té njé Aktmarréveshjeje
ndérmjet IFBZ dhe Spitalit Rajonal té qytetit, éshté instaluar né tarracén e
Spitalit Rajonal né janar 2020 nga grupi i specialistéve té IFBZ dhe té
ENVINET né bashképunim me specialistét e spitalit. Dedektori i stacionit
té Rajonit té Shkodrés, né bazé té ndjeshmérisé gé ka, éshté plotésisht né
gjendje gé té dedektojé jo vetém rritjet e médha, por edhe rritjet e vogla
jonormale té radioaktivitetit mjedisor né rastin e ndodhjes sé ndonjé
ndotjeje radioaktive né shkallé rajonale apo globale [Gavogi&Lika 2021].

Metoda e analizave té té dhénave

Vlerat e fuqisé sé dozés ekuivalente té rrezatimit gama té mjedisit té matura
nga dedektori gé ndodhet né Qarkun e Shkodrés jané transmetuar
automatikisht né stacionin gendror t¢ RKMRM pér t’u analizuar mé tej. Me
géllim studimin e variacioneve té rrezatimit mjedisor t€ matura nga stacioni
I Shkodrés gjaté muajve té vitit, jané llogaritur fuqité e dozave mesatare pér
¢cdo muaj té vitit 2021 dhe devijimi standard i tyre duke u bazuar tek matjet
automatike me bazé kohore 1 oré. Me pas jané kryer disa teste statistikore
duke formuar grupe té dhénash sipas stinéve té vitit si dhe duke béré
krahasime edhe me té dhénat e vitit 2020 [Gavogi&Lika 2021]. Me géllim
vlerésimin e variacionit té fugisé sé dozés ekuivalente té rrezatimit gama té
mjedisit gjaté reshjeve té shiut, qé sipas vézhgimeve direkte kané zgjatur
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disa oré, vlerat e fuqisé sé dozés ekuivalente té rrezatimit gama té rrezatimit
té mjedisit jané paraqitur grafikisht. Megenése dedektorét e RKMRM nuk
jané té pajisur me dedektoré shiu dhe megenése nuk ka té dhéna té
disponueshme té publikuara té nivelit té reshjeve té shiut gjaté kohés sé
rénies sé tyre me bazé minutash, nuk éshté e mundur té ndértohet njé grafik
I fugisé sé dozés ekuivalente té rrezatimit gama té mjedisit nga niveli i shiut
né milimetra gjaté rénies sé tij. Megjithaté forma e grafikut dhe variacionet
e fuqisé sé dozés ekuivalente té rrezatimit gama té mjedisit nga shiu jané
vlerésuar duke u mbéshtetur tek literatura ndérkombétare pér té vlerésuar
nése variacionet jané normale. Né mbrojtjen nga rrezatimi, madhésia
operacionale e dozés ekuivalente té rrezatimit té ambientit pérdoret si njé
vlerésim praktik konservativ pér té vlerésuar rrezikun ndaj publikut dhe
mjedisit nga ekspozimi i jashtém ndaj rrezatimit jonizues, prandaj éshté
llogaritur edhe doza ekuivalente e rrezatimit t& ambientit pér té gjithé vitin.
Né kété metodé éshté béré pérafrimi konservativ ku supozohet se njeriu
éshté 100% té kohés sé tij né aktivitet jashté shtépisé [Dietze 2000]. Me tej
vlera e llogaritur éshté krahasur me vlerén 1mSv/vit si vleré ligjore
kombétare e ndérkombétare e dozés kufi pér publikun.

Rezultatet dhe diskutimi

Gjaté njé viti, niveli i rrezatimit mjedisor normal né njé vend ndikohet nga
disa faktoré natyroré sic jané: veté natyra statistikore e matjes sé rrezatimit,
reshjet, lagéshtia e tokés dhe pérgendrimi i radonit né ajér [Stohlker et al.
2019]. Si rezultat, fugia e dozés sé rrezatimit mjedisor pér intervale kohore
té shkurtra mund té variojé dhe té arrijé vlera maksimale deri né trefishin e
vlerés sé nivelit té sfondit natyror gé merret si vleré kufi e variacioneve
normale natyrore [Bent &Devel.2001].

Variacionet e fugisé sé dozés ekuivalente mjedisore ditore sipas muajve té
vitit

Duke u bazuar tek rezultatet e llogaritjes sé mesatares sé fugisé sé dozés
ekuivalente mjedisore sipas muajve té vitit 2021 dhe tek llogaritja e
devijimit standard nga mesatarja, né Fig.1 éshté paraqitur grafiku i varésisé
sé fuqisé sé dozés ekuivalente mjedisore mesatare sipas muajve té vitit
2021 pér Rajonin e Shkodrés. Perioda e matjeve éshté ¢cdo njé oré.
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matjeve éshté ¢cdo njé oré.
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Vlera e fuqisé sé dozés ekuivalente mjedisore mesatare ka variuar sipas
muajve té vitit ku vlera mesatare mé e larté ka gené né janar me
(61.0+4.6)nSv\h  kurse vlera mé e ulét ka gené né maj me
(54.7.4+£1.3)nSv\h. Duke aplikuar testin statistikor té Studentit ndérmjet
muajve me diferencén mé té madhe né vlera té rrezatimit mjedisor, pra
krahasimin e té dhénave té muajve janar dhe maj, del se kéto vlera jané té
ndryshme nga ana statistikore (P<0.01), por duke u bazuar tek kufijté
maksimalé té variacioneve natyrore [Bent &Devel.2001], del se ky
variacion shumé i vogél i vlerave té fuqisé sé dozés é&shté i pritshém si
shkak i rrezatimit mjedisor natyror. Nga ndryshimi i devijimit standard té
mesatares sipas muajve té vitit, rezulton se gjaté muajit janar 2021 ka
luhatje mé té madhe té nivelit té rrezatimit mjedisor ditor natyral rreth
vlerés mesatare té kétij rrezatimi se gjaté muajit maj ku devijimit standard
éshté minimali apo edhe né krahasim me muajt e tjeré me devijim standard
té ndérmjetém.
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Variacionet stinore té fuqisé se dozés ekuivalente mjedisore ditore

Me qéllim studimin e variacioneve té fuqisé sé dozés ekuivalente mjedisore
nga stinét e vitit 2021, té dhénat jané grupuar sipas stinéve dhe éshté béré
krahasimi statistikor me testin e Studentit ndérmjet grupeve me té dhéna
sipas ¢do dy stinéve té Kkétij viti. Si rezultat i kétij testi del se té dhénat jané
statistikisht té njéjta sipas stinéve. Megjithaté shihet njé tendencé e
ndryshimit té vlerave sipas stinéve té vitit, ku gjaté dimrit fugia e dozés
mesatare ka vleré pak mé té madhe se gjaté stinéve té tjera kurse gjaté verés
ka vlera minimale. Variacione té tilla té vogla stinore té dozés ekuivalente
mjedisore ditore jané tipike natyrore dhe jané konfirmuar edhe nga studiues
té tjeré [Touhidul Hassan et al. 2016]. N& Fig.2 jepet njé shembull tipik i
matjeve té nivelit té rrezatimit mjedisor gjaté ditéve té dimrit, matje té
paragitura automatikisht né stacionin gendror t¢ RKMRM né IFBZ, kurse
né Fig.3 njé shembull tipik i matjeve automatike gjaté ditéve té verés.

Dose Rate H*
A

Figura 2. Grafiku i varésisé sé fuqisé sé dozés ekuivalente mjedisore
H* gjaté 4 ditéve t& muajit janar 2021. Perioda e matjeve
éshté ¢do njé oré.

Sic¢ vérehet edhe nga grafiku i Fig. 2 dhe Fig.3, gjaté oréve té ditéve té
dimrit ka variacione mé té médha té vlerés sé fugisé sé dozés ekuivalente té
rrezatimit rreth mesatares stinore sesa gjaté ditéve té stinés sé verés ku
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vlerat e fuqgisé sé dozés ekuivalente té rrezatimit tentojné té jené me afér
mesatares stinore.

Nga vézhgimet direkte dhe informacionet publike del se gjaté dimrit né
Rajonin e Shkodrés 2021 ka patur reshje té konsiderueshme shiu dhe vlerat
maksimale té fuqisé sé dozés ekuivalente mjedisore gjaté disa oréve té dités
té paragitura né Fig.2. jané pikérisht gjaté kohés sé rénies sé shiut. Duke
mos pasur té dhéna té disponueshme né lidhje me sasiné e shiut gjaté oréve
té dités, atéheré pér vlerésimin e rritjeve té nivelit té fuqisé sé dozés
ekuivalente mjedisore gjaté disa oréve té dités éshté béré krahasimi me té
dhéna nga literatura bashkékohore. Konkretisht duke u bazuar tek punimet
e Livesay et al. 2014 dhe Stohlker et al 2017, del se si rezultat i reshjeve té
shiut vlera e fugisé sé dozés ekuivalente té rrezatimit mund té rritet deri né
300% pér disa minuta, sepse pasardhésit e radonit Rn-222 depozitohen né
toké dhe jané kryesisht Bi-214 dhe Pb-214 me periodé té shkurtér
gjysmézbérthimi prej 20 dhe 30 minutash gé rrisin nivelin e radioaktivitetit
mjedisor mbi sfondin natyror, kurse pas pushimit té shiut vlerat shkojné
drejt stabilizimit té vlerés sé sfondit natyror té rrezatimit.

/ fl
' | /l | | | | (1
54 nSvy | | [\ [ l. P \ ‘\ | | A

Dose Rate H*

50 nSv/h ~| v I

@ Shkoder: Dose Rate H' 1 hrs

Figura 3. Grafiku i varésisé sé& fuqisé sé dozés ekuivalente
mjedisore H* gjaté 4 ditéve té muajit korrik 2021.
Perioda e matjeve éshté ¢do njé oré.

Nga grafiku i Fig.2 shihet se vlerat e fugisé sé dozés ekuivalente mjedisore
jané rritur vetém gjaté disa oréve té dités kur ka réné shi dhe né nivel
shumé mé té vogeél se 300% dhe pastaj brenda po disa oréve jané stabilizuar
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drejt vlerés sé sfondit natyror, gjé qé tregon se shkaku i kétyre ndryshimeve
éshté natyror. Duhet té theksohet se gjaté gjithé vitit 2021 rritjet maksimale
té vlerave té fugisé sé dozés ekuivalente mjedisore, t¢ matura me bazé
orare, kané gené té ngjashme me Fig.2 dhe shumé mé té vogla se trefishi i
vlerés sé fuqgisé sé dozés sé rrezatimit gama té sfondit natyral, kufi i
vendosur pér lajmérimin e emergjencave radiologjike [Gavogi& Lika
20221]. Kjo tregon se nuk ka patur ndotje radioaktive artificiale dhe se
variacionet e fuqisé sé dozés ekuivalente mjedisore jané vetém natyrore.

Sfondi natyror i rrezatimit dhe vlerésimi konservativ i dozés efektive té
marré nga publiku

Me géllim vlerésimin statistikor té variacioneve té sfondit té rrezatimit
mjedisor ndér vite, éshté béré krahasimi statistikor me ané té testit té
Studentit ndérmjet vlerave té fuqisé sé dozés ekuivalente té rrezatimit té
mjedisit té vitit 2021 me vlerat e vitit paraardhés si vlera té sfondit natyror
te rrezatimit [Gavoci& Lika 2021]. Nga ky krahasim ka rezultuar se té
dhénat e dy viteteve jané statistikisht té njéjta, gjé gé tregon se sfondi
natyror i rrezatimit mjedisor éshté stabel ndér vite. Duke supozuar rastin
limit kur popullsia éshté e ekspozuar 100% té kohés nga rrezatimi
ambiental jashté shtépisé si dhe duke supozuar se rrezatimi ambiental
pérthithet 100% nga njeriu, doza efektive éshté pérafruar me madhésiné
operacionale té dozés ekuivalente té rrezatimit té€ ambientit. Duke u nisur
nga vlera maksimale e fuqisé sé dozés ambientale éshté llogaritur vlera
maksimale e dozés ambientale pér té gjithé vitin 2021 pér Rajonin e
Shkodrés, vleré e cila né ményré konservative éshté pérafruar si dozé
efektive pér publikun dhe ka rezultuar mé e vogél se norma ligjore 1
mSv/vit, rezultat i pritshém, sepse rrezatimi ambiental ka gené vetém
natyror.

Pérfundime

Rrezatimi mjedisor né Rajonin e Shkodrés kryhet automatikisht nga njé
stacion i RKMRM i instaluar gé né vitin 2020. Rezultatet e kétij punimi
tregojné se vlerat e fugisé sé dozés ekuivalente té rrezatimit gama té
ambientit t& matur pér kété Rajon pér vitn 2021 kané variuar natyrshém
sipas muajve té vitit, stinéve, ditéve apo edhe oréve té dités né varési té
kushteve meteorologjike. Nga krahasimi statistikor i vlerave @é
karakterozojné rrezatimin mjedisor té vitit 2021 me vlerat e sfondit
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mjedisor té pércaktuar né vitin 2020, ka rezultuar se sfondi i rrezatimit
mjedisor vazhdon té jeté stabél ndér vite. Pér mé tepér ky studim siguron qé
doza vjetore e marré nga popullsia e Rajonit té Shkodrés éshté brenda
normave ligjore té sigurisé dhe mbi té gjitha éshté efekt vetém i
radioaktivitetit normal natyror.
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PERMBLEDHJE

Vlerésimi éshté njé piké kyce né procesin e mésimdhénies/nxénies dhe
ndryshimi i metodave té mésimdhénies pa vémendjen e duhur ndaj
metodave té vlerésimit nuk mjafton. Né kété prizém merr réndési té
vecanté, se cfaré vlerésohet né njé test dhe parametrat qé duhen né
ndértimin e tij. Q&llimi i Kkétij artikulli éshté té trajtojé disa aspekte té
rendésishme qgé ndikojné né efektshmériné e ndértimit té testeve né
matematiké. Kéto aspekte bazohen tek taksonomia MATH, né kuptimin
cfaré duhet ose ¢faré synohet té vlerésohet me kéto lloj pyetjesh. Aspekte té
tjera t€ pérdorura jané kompetencat matematikore sipas Niss, domethéné
cfaré kompetencash u nevojiten studentéve pér té trajtuar kéto lloje
pyetjesh. Shembujt e krijuar dhe formuluar jané nga sektoré té ndryshém té
matematikés ku jepen né versionin e hapur, pra me shtjellim dhe t& mbyllur
tip kuic. Qasjet e trajtuara jané specifike pér matematikén, megjithése
komponentét e tyre mund té kené kuptim edhe né fusha dhe 1éndé té tjera.
Mé e réndésishmja éshté gqé komponentét jané pérshkruar pér té gjitha
nivelet e arsimit, nga shkolla fillore deri né universitet, dhe né té gjithé
sektorét matematiké.

Fjalét kyce: vlerésimi, teste matematikore, taksonomia MATH,
kompetencat matematikore sipas Niss.
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Some aspects of creating math tests

ABSTRACT

Assessment is a key point in the teaching/learning process, and changing
teaching methods without paying attention to assessment methods is not
enough. In this prism, it takes particular importance what is assessed in a
test and parameters needed for its construction. The purpose of this article
is to address some important issues that affect the effectiveness of test
construction in mathematics. These aspects are based on the MATH
taxonomy, in terms of what should or will be assessed with these types of
questions. Other aspects used are the mathematical competences according
to Niss, i.e., the skills students need to tackle these types of questions. The
examples created and formulated come from different areas of mathematics
where they are provided in open-ended, i.e., elaborated and closed quiz
type. The approaches discussed are specific to mathematics, although their
components may make sense in other areas and disciplines as well. Most
important is they are prescribed for all levels of education, from elementary
school to university, and in all mathematical areas.

Key words: assessment, math testing, MATH taxonomy, mathematical
competencies according to Niss.

Hyrje

Ky studim fokusohet né disa parametra gqé ndihmojné né ndértimin e
testeve matematikore. Fillohet me taksonominé MATH (Mathematical
Assessment Task Hierarchy) gé do té thoté, cfaré duhet té vlerésohet me njé
pyetje té dhéné. Kjo taksonomi na jep ményra té ndértimit té testeve, qé
vlerésojné njé séré njohurish dhe aftésish, inkurajojné studentét (nxénésit)
té reflektojné né mésimin e tyre dhe té largohen nga qgasja sipérfagésore e
nxénies. Né taksonominé MATH ka epérsi réndésia e natyrés sé detyrés
(pyetjeve) karshi véshtirésisé ku nuk na interesojné, sepse jané shumé
subjektive dhe shpesh té pakapshme. Komponentét e taksonomisé MATH
jané: njohja e fakteve dhe sistemeve té fakteve, kuptimi i njohurive,
procedurat e zakonshme, transformimi i informacionit, zbatime né situata té
reja, arsyetimi dhe interpretimi, nénkuptime, supozime dhe krahasime, dhe
né fund vlerésimi. Artikulli vazhdon me kompetencat sipas Niss ku japin
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njé panoramé té garté dhe lejojné, né bazé té njohurive faktike, njohurive
dhe aftésive konkrete té kryejné lloje té caktuara té veprimtarive
matematikore. Kéto kompetenca ndahen né dy grupe kryesore. Grupi i paré
u referohet, aftésive pér té béré dhe pérgjigjur pyetjeve brenda, né dhe me
matematiké dhe ndahen né kéto pjesé:
e Kompetenca e mendimit matematik - zotérimi i ményrés sé Kkétij
mendimi.
e Kompetenca e pérballjes me problemén - formulimi dhe zgjidhja e
saj.
e Kompetenca e modelimit - té genurit né gjendje té analizohen e té
ndértohen modele matematikore né lidhje me fushat e tjera.
e Kompetenca e arsyetimit - té genurit né gjendje té arsyetosh
matematikisht.
Grupi i dyté u referohet aftésive pér t€ menaxhuar gjuhén dhe mjetet (tools)
matematike dhe ndahet né kéto pjesé:
e Kompetenca e paragitjes - té genurit né gjendje t¢ menaxhohen
paragitje té ndryshme té problemave matematikore.
e Kompetenca e simbolikés dhe gjuhés formale - té genurit né gjendje
té menaxhohen simbolet dhe gjuha formale e matematikés.
e Kompetenca e komunikimit - té genurit né gjendje té€ komunikohet
né, me dhe rreth matematikés.
e Aftési né mjete ndihmése digjitale dhe jodigjitale - té genurit né
gjendje té pérdoren kéto mjete né lidhje me matematikén.

Rishikimi i literaturés
Komponentet e Taksonomisé MATH

Ndér modifikimet mé té réndésishme té taksonomisé sé Bloom-it pér
studimin e matematikés u kryen nga shumé autoré dhe fokusi i tyre ishte né
aftésité e nevojshme pér té pérfunduar njé detyré té vecanté matematikore
(Bloom, 1956, Anderson, 2001, Smith et.al 1996). Taksonomia MATH u
projektua pér té ndihmuar né zhvillimin dhe ndértimin e vlerésimeve
matematikore, pér té siguruar Q& studentét té vlerésohen né njé
shuméllojshméri njohurish dhe aftésish (Darlington 2013, D'Souza 2003,
Cox 1998).
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Komponentet e taksonomisé MATH (Smith et. al 1996, Darlington, 2013,
Blanco, 2009) paragiten né tabelén e méposhtme:

Njohja e
fakteve dhe | Informacioni i mésuar mé paré né formén né té cilén
sistemeve té | &shté dhéné.
fakteve
Vendosja nése plotésohen kushtet e njé pérkufizimi té
Kuptimi i thjeshté, kuptimi i domethénies sé simboleve né njé
njohurive formulé dhe z&évendésimi i tyre, njohja e shembujve dhe

kundérshembujve.

Procedurat e
zakonshme

Pérdorimi i njé proceduré/algoritmi né njé kontekst té
njohur. Né qofté se béhet si duhet, té gjithé e zgjidhin
problemén né ményré korrekte dhe né té njéjtén ményré.
Studentét jané ushtruar mé paré me problema praktike.

Transformimi i
informacionit

Transformimi i informacionit nga verbal né numerik ose
anasjelltas, vendosja nése kushtet e njé pérkufizimi
konceptual jané pérmbushur, njohja e zbatueshmérisé sé
njé formule té pérgjithshme né kontekste té vecanta,
pérmbledhja né terma jotekniké, krijimi i njé tematike
matematikore nga njé skemé verbale, shpjegimi i
lidhjeve ndérmjet pjeséve pérbérése, shpjegimi i
proceseve, ribashkimi i komponentéve té dhéné té njé
tematike né rendin e tyre logjik.

Zbatime né
situata té reja

Zgjedhja dhe aplikimi i metodave/informacionit té duhur
né situata té reja.

Arsyetimi dhe

Vértetimi i njé teoreme pér té justifikuar njé
rezultat/metodé/model, gjetja e gabimeve né arsyetim,
njohja e kufizimeve té njé modeli, konstatimi i

Interpretimi pérshtatshmérisé sé njé modeli, diskutimi i kuptimit té
shembujve té dhéné, njohja me hipotezat e padhéna.
Nénkuptime, | Njé rezultat/situaté i dhéné ose 1 gjetur, nxjerrja e
supozime dhe | implikimeve dhe bérja e supozimeve,
krahasime arsyetimi/vértetimi. Studenti mund té bé&jé krahasime,
me arsyetim, né kontekste té ndryshme matematikore.
Gjykimi 1 vlerés sé materialit pér njé géllim té caktuar
Vlerésimi bazuar né kriteret e pércaktuara gé mund té sigurohen

ose duhet té pércaktohen.
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Taksonomia MATH u krijua pér té ndihmuar mésuesit té planifikojné
vlerésimin pér té testuar njé séré kompetencash dhe konceptesh. Kjo
taksonomi pérdoret thjesht si njé mjet pér té ndihmuar né hartimin e tezave
té provimit (D'Souza 2003). Né vend té késaj, nuk e pérdorim kété lloj testi
si metodé vlerésimi, por pér té gené i dobishém, pér té ndihmuar nxénésit
né studimin e tyre individual dhe pér té pérmirésuar té nxénit.

Komponentet e kompetencave matematikore

Pérpara se té fillojmé me llojet e kompetencave shihet e nevojshme té
japim pérkufizimet e méposhtme:

Vlerésimi né matematiké: éshté drejtues i asaj gé mésojné nxénésit,
kontrollues i gasjes sé nxénies, drejtues né njé qasje sipérfagésore ose né
njé gasje té thelluar té té nxénit, 1énda gé vlerésohet dhe si pritet gé ata ta
drejtojné kohén e tyre, ndihmés né ndértimin e koncepteve, paralajmérimin
pér kegkuptime. Vlerésimi duhet té japé zbatime dhe ide teorike (Niss
2011).

Kompetenca matematikore: éshté njé gatishméri e mirinformuar pér té
vepruar né ményré té pérshtatshme né situata gé pérfshijné njé lloj sfide
matematikore. Kompetencat lejojné, né bazé té njohurive faktike, njohurive
dhe aftésive konkrete té kryejné lloje té caktuara té veprimtarive
matematikore (Niss 2011).

Kompetencat matematikore sipas Niss

Kompetenca matematikore éshté né gendér té procesit té mésimdhénies/té
nxénit. Pér té realizuar veprimtari t€ ndryshme, studentét duhet té kené
kompetenca té mirézotéruara gjaté kétij procesi. Studenti gé pérballet me
kéto procedura (veprimtari) duhet té keté njé numér té caktuar
kompetencash dhe secila prej tyre i pérket fushave té ndryshme.
Kompetencat matematikore bazohen né punén e shumé studiuesve, jané
zgjedhur si piké referimi ato té Niss (2003), Niss (2011), Niss (2015), Niss
et.al (2017), Niss (2019). Kompetencat kérkojné reflektim té studentéve
mbi procedurat e kérkuara ose té pérdorura pér té gjetur zgjidhje pér situata
problematike. Kéto reflektime lidhen me aftésiné e studentit pér té
modeluar strategji té ndryshme gjaté zgjidhjes sé problemave. Kompetencat
pércaktohen nga kéta parametra: arsyetimi i avancuar, argumentimi,
abstraksioni, pérgjithésimi dhe skematizimi i aplikimit né kontekste té reja.
Né artikujt fillestar dhe ata té rishikuar té€ Niss kemi evidentuar teté lloje
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kompetencash, té cilat mund té konsiderohen si formimi i dy grupimeve,
secila prej té cilave pérmban katér té tilla.

Grupi i paré: aftésia pér té béré dhe pér t'iu pérgjigjur pyetjeve né dhe me
matematiké dhe ndahen né komptencat e méposhtme:

Kompetenca e té menduarit matematik - zotérimi i ményrave matematikore
I té menduarit, qé pérfshin: té kuptuarit dhe trajtimin me hollési, synimet
dhe kufizimet e koncepteve té dhéna; konceptet abstrakte, pérgjithésimin e
rezultateve; bérjen e dallimit midis llojeve té ndryshme té pohimeve
matematikore, pér shembull bérja e dallimit ndérmjet llojeve té ndryshme té
pohimeve matematikore, si: pérkufizime, teorema, supozime, pohime né
lidhje me objekte dhe raste té vecanta; vetédije pér llojin e pyetjeve tipike
pér matematikén dhe vizionin pér llojin e pérgjigjeve qé priten dhe té
pasurit aftési pér té béré pyetje té tilla.

Kompetenca e menaxhimit té problemés - formulimi dhe zgjidhja e
problemave matematikore, gé pérfshin: gjetjen, formulimin, pércaktimin
dhe specifikimin e problemave matematikore, teorike ose té aplikuara, té
hapura ose té mbyllura; aftésiné pér té zgjidhur problemat, té paragitura nga
vetja ose nga té tjerét, nése éshté e déshirueshme né ményra té pavarura.
Kompetenza e modelimit - aftésia pér té analizuar dhe ndértuar modele
matematikore né lidhje me fusha té tjera, gé pérfshin: analizimin thelbésor
dhe vetité e modeleve ekzistuese, té vlerésuarit e gamés sé tyre dhe
vlefshméring; kryerjen e modelimit gé vepron né kontekstet e dhéna, pér
shembull: strukturimin dhe matematizimin e situatave, menaxhimin e
modelit t& nxjerré, nxjerrjen e pérfundimeve matematikore, vlerésimin e
modelit, ta analizojé até né ményré kritike, ta komunikojé até, té monitorojé
dhe té kontrollojé té gjithé procesin.

Kompetenca e arsyetimit - aftésia pér té arsyetuar matematikisht, gé
pérfshin: ndjekjen dhe vlerésimin e arsyetimit matematikor té té tjeréve;
kuptimin se cfaré éshté (jo) njé vértetim dhe si ndryshon nga llojet e tjera té
arsyetimit; kuptimin e logjikés sipas njé kundérshembulli; zbulimin e ideve
kryesore né njé vértetim; konceptimin dhe ndjekjen e argumenteve
informale dhe formale, duke pérfshiré transformimin e njé arsyetimi
heuristik né njé vértetim té vlefshém.

Kompetencat e grupit té dyté fokusohen né aftésiné pér t'u marré me gjuhén
dhe mjetet e matematikés dhe ndahen né komptencat e méposhtme:
Kompetenca e paraqitjes - té genurit né gjendje té€ menaxhohen paraqitje té
ndryshme té problemave matematikore, gé pérfshin: kuptimin (zbé&rthimin,
interpretimin, dallimin) dhe pérdorimin e llojeve té ndryshme té paragitjeve
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té objekteve matematikore; kuptimin e lidhjeve ndérmjet paragitjeve té
ndryshme té té njéjtit objekt; zgjedhjen, pérdorimin dhe kalimin nga njé
paragitje né tjetrén.

Kompetenca e simbolikés dhe gjuhés formale — té genurit né gjendje té
menaxhohen simbolet dhe gjuha formale e matematikés, qé pérfshin:
deshifrimin e gjuhés simbolike dhe formale; pérkthimin térésor midis
gjuhés simbolike dhe gjuhés natyrore; menaxhimin dhe pérdorimin e
pohimeve dhe shprehjeve simbolike, duke pérfshiré formulat; kuptimin e
natyrés sé sistemeve matematikore formale.

Kompetenca e komunikimit - t& genurit né gjendje té komunikohet né, me
dhe rreth matematikés, gé pérfshin: kuptimin, shgyrtimin dhe interpretimin
e llojeve té ndryshme té shprehjeve ose teksteve matematikore té shkruara,
shprehjeve ose teksteve matematikore verbale (me gojé) ose vizuale
(pamore); shprehjen né ményra té ndryshme dhe né nivele té ndryshme
saktésie, né pyetje matematikore pér audienca té ndryshme.

Aftési né mjete ndihmése digjitale dhe jodigjitale - té genurit né gjendje té
pérdoren kéto mjete né lidhje me matematikén, qé pérfshin: njohjen e
ekzistencén dhe vetité e instrumenteve té ndryshme dhe mjeteve té
ndryshme ndihmése té veprimtarisé matematikore (pér shembull, vizore,
busull, raportor, tabela, kube, numratoré, kalkulatoré, kompjuter, internet);
té pasurit njé ide pér mundésité dhe kufijté e kétyre mjeteve; pérdorimin e
mjeteve dhe mjetet ndihmése né ményré reflektive.

Kompetencat e lartpérmenduara jané specifike pér matematikén, megjithaté
titujt e tyre mund té kené kuptim edhe né fusha dhe 1éndé té tjera. Mé e
réndésishmja éshté se ato jané pérshkruar pér té gjitha nivelet e arsimit, nga
shkolla fillore né universitet, dhe né té gjithé sektorét matematiké, nga
aritmetika né topologji.

Formulimi i pyetjeve duke pérdorur kategorité e taksonomisé
MATH

Eshté e lehté té keté supozime té gabuara pér aftésité gé njé detyré e
caktuar vleréson. Nése njé studenti i kérkohet té vértetojé njé teoremé té
dhéné né leksion, njé pérgjigje té sakté mund té japé gé e kupton teoremén
dhe domethénien e saj dhe mund ta zbatojé até né situata pérkatése ose té
vértetojé teorema té ngjashme. Megjithaté, mé e mira gé mund té
supozojmé éshté se studenti mund té riprodhojé teoremén sipas kérkesés,
ky stil vlerésimi nuk mund té béjé dallime midis llojeve t& ndryshme té té
nxénit, gjé qé mund té ¢ojé né té njéjtén pérgjigje. Nése jemi té kénaqur me
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kété, atéheré pyetja éshté e kénagshme, por nése duam té jemi té sigurt gé
studenti e kupton teoremén dhe nuk e ka mésuar thjesht pérmendésh,
atéheré duhet t& béjmé pyetje mé té thelluara. Eshté thelbésore t& jemi té
garté pér rezultatet e déshiruara té vlerésimit dhe té jemi né gjendje té
identifikojmé llojet e detyrave té vlerésimit gé jané tregues té besueshém té
kétyre rezultateve (Smith 1996, Blanco 2009).

Lista e méposhtme e kategorive pérpiget t€ pérforcojé té gjitha llojet e
vlerésimeve té provimeve té matematikés né njé nga teté té tilla. Sigurisht
gé do té keté raste té dyshimta ose raste gé nuk pérshtaten miré né asnjé
kategori ose kur bé&jné pjesé né mé shumé se njé kategori. Megjithaté, nuk
éshté géllimi yné gé té jemi né gjendje té karakterizojmé né ményré unike
¢do detyré vlerésimi t&¢ mundshme. Pérkundrazi, géllimi i kategorive éshté
té ndihmojné né formulimin e pyetjeve té provimit dhe té lejojné gjykimin
e korrigjuesit, objektivat dhe pérvojén pér té pércaktuar vlerésimin
pérfundimtar té njé detyre vlerésuese. Shembujt jané marré nga autorét
(Smith 1996, Blanco 2009, Pepkolaj 2015).

Njohja e fakteve dhe sistemeve té fakteve. Véshtirésia dhe thellésia e
materialit mund té mbulojé njé gamé té gjeré nga kujtimi i njé formule ose
pérkufizimi specifik (njohuri faktike) deri te mésimi i njé teoreme
komplekse (sistemi i fakteve). Aftésia e vetme qé kérkohet éshté té sillet
ndérmend informacioni i mésuar mé paré né formén né té cilén éshté dhéné.
Shihet garté lidhja me vlerésimin diagnostikues. Shembuj: Njohja e fakteve:
Cila éshté formula pér sipérfagen e njé rrethi? Rregulla Crammer pér
zgjidhjen e njé sistemi ekuacionesh; Cfaré nénkuptohet me termin ekuacion
linear diferencial? Sistemi i fakteve: Thénia dhe vertetimi i kritereve pér
serité numerike me terma pozitiv dhe té ¢farédoshme. Thénia dhe vértetimi
i teoremave Rouche-Cappeli. Cili pohim éshté i vérteté: a) Cdo bashkeési e
numérueshme éshté e fundme. b) Cdo nénbashkési e njé bashkésie té
numérueshme éshté e numérueshme. ¢) R éshté bashkési e numérueshme.
d) N nuk éshté bashkési e numérueshme. Jepen funsionet e méposhtme nga
RnERkufi:x—=2x +1 f, :x—=¢* f3:x — x% Té gjendet pérgjigjet e
sakta: f1 nuk éshté injektiv; f1 éshté injektiv dhe surjektiv; f, éshté surjektiv,
por joinjektiv; f> éshté injektiv, por josurjektiv; f3 &shté funksion i thjeshté;
f3 éshté surjektiv, por joinjektiv; f3 éshté funksion biunivok.

Kuptimi i njohurive. Pér té vértetuar té& kuptuarit e njohurive faktike,
nxénési duhet: té jeté né gjendje té vendosé nése kushtet e njé pérkufizimi
té thjeshté jané té kénaqura ose jo. Té kuptojé domethénien e simboleve né
njé formulé (té jeté e shtjellur dhe e pashtjellur) dhe té tregojé aftésiné e
zévendésimit né njé formulé. Té jeté né gjendje té njohé shembuj dhe
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kundérshembuj. Pérkufizim i thjeshté do té thoté, pérdorimi i njohurive ose
aftésive té marra mé paré. Pér shembull, pérkufizimi i njé ekuacioni linear
diferencial i rendit té paré. Shembuj: Té shikohet, duke pasur parasysh
arsyet, nése ekuacioni diferencial i méposhtém éshté linear xy'+ y = e*. Té
tregohet gé ekuacioni x*-3xy? éshté harmonik. Té gjendet sipérfagja e
elipsoidit. Cfaré paraget kjo konike x> + y> + x + y + 2 = 0? a) elips b)
parabolé c) hiperbolé d) drejtéza paralele €) rreth f) elips imagjinar.

Procedurat e zakonshme. Kjo komponente kérkon aftésiné pér té pérdorur
materialin né njé ményré gé shkon pértej rikujtimit té thjeshté té fakteve.
Kjo nuk pérjashton mundésiné gé mund té keté mé shumé se njé proceduré
rutiné té zbatueshme pér njé problem té caktuar. Kéto procedura mund té
pérdoren né ushtrime dhe probleme praktike. Mund té pérfshihet njohja e
modelit, si¢ éshté zgjidhja e njé ekuacioni diferencial, problemi i vlerés
fillestare ose vlerésimi i njé formule pas zévendésimit. Shembull: Le té jeté

Cvija |z -1| = 1. Té njehsohet integrali sipas vijés C i funksionit ﬁ

Transformimi i informacionit. Hallkat e késaj komponentje jané:
transformimi i informacionit gé kryhet nga njé formé né njé tjetér - nga
verbale né numerike ose anasjelltas. Njohja e zbatueshmérisé sé njé
formule ose metode né kontekste té ndryshme ose té pazakonta. Vendosja
nése plotésohen kushtet e njé pérkufizimi konceptual ose jo. Njohja e
moszbatueshmérisé sé njé formule té pérgjithshme né kontekste té vecanta.
Pérmbledhja né terma jotekniké pér njé audiencé tjetér. Shpjegimi i
lidhjeve midis pjeséve pérbérése té materialit. Inkuadrimi i njé teme
matematikore duke u nisur nga njé skemé verbale e metodés. Shpjegimi i
proceseve. Ribashkimi i pjeséve pérbérése (té dhéna) té njé tematike né
rendin e tyre logjik. Shembuj: Tregoni gé x® + cx + d = 0 ka vetém njé
rrénjé reale né qofté se ¢ > 0. Cilat shprehje jané ekuivalente me - 2x —y +
2=07?

a) drejtéza gé kalon népér pikén (1, 0)

_ ¢t
b){x_ 2Tl enr
}J’

=t
c)

|

|

d) asnjé nga pérgjigjet e mésipérme nuk éshté e verteté.
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Zbatime né situata té reja. Aftésia pér té zgjedhur dhe zbatuar metoda ose
informacione té pérshtatshme né situata té reja, pra modelimin e
konteksteve té jetés reale, vértetimin e njé teoreme ose njé rezultati té ri gé
shkon pértej pérdorimit rutiné té procedurave, nxjerrjen e procedurave té
njohura né situata té reja, zgjedhjen dhe zbatimin e algoritmeve té
pérshtatshme, zgjedhjen dhe zbatimin e teknikave statistikore, modelimin e
konteksteve té jetés reale. Shembull: Sferat x? + y? + 22 — 4, (x — 1)> + y? +
z2 — 1 a) nuk priten b) jané tangjent né pikén (0, 0, 2) c) jané tangjent né
pikén (2, 0, 0) d) jané pingule né pikén (2, 0, 0) e) asnjé nga pérgjigjet e
mésipérme nuk éshté e verteté.

Arsyetimi dhe interpretimi. Kjo ka té béjé me: aftésiné pér té arsyetuar
dhe/ose interpretuar njé rezultat t&¢ dhéné ose njé rezultat té nxjerré.
Veértetimin e njé teoreme pér té arsyetuar njé rezultat, njé metodé ose njé
model. Aftésiné pér té gjetur gabime né arsyetim. Njohjen e kufizimeve té
njé modeli dhe té jené né gjendje té vendosin nése modeli éshté i
pérshtatshém. Shembull: Njé ményré pér té modeluar rritjen e popullsisé
éshté té supozohet se popullsia rritet né njé shkallé proporcionale me
madhésiné e popullsisé. Kur do té ishte ky njé model i pérshtatshém pér
rritjen e popullsisé? Cfaré supozimesh béhen dhe cilét jané kufijté e
modelit?

Nénkuptime, supozime dhe krahasime. Ky klasifikim pérfshin: aftésiné pér
té béré supozime té bazuara dhe pastaj pér té provuar kéto supozime me
metoda te sakta. Krahasimet midis algoritmeve. Aftésiné pér té nxjerré
implikimet e njé rezultati té caktuar. Ndértimin e shembujve dhe
kundérshembujve. Shembull: t& provohet qé numri n?+n+41 éshté numér i
thjeshté pér cdo numér natyral n.

Vlerésimi. Kjo komponente ka té béjé me aftésiné pér té gjykuar vlerén e
materialit pér njé géllim té caktuar né bazé té kritereve té pércaktuara.
Nxénésve mund t'u jepen Kriteret ose mund t'u duhet t'i pércaktojné ato.
Mund té pérfshijé: sa vijon aftésia pér té béré gjykime. Aftésiné pér té
zgjedhur sipas réndésisé. Aftésité organizuese dhe krijuese, e cila pérfshin
tejkalimin e asaj qé éshté dhéné. Rindértimin e informacionit te ri dhe
shikimin e implikimeve té tij gé nuk éshté i dukshém pér té tjerét. Aftésiné
pér té argumentuar né ményré koherente meritat e njé algoritmi. Shembuj:
Eshté e mundur té provohet gé e = cosx + isinx. Té jepen arsyet e
.‘ll (] — 1 b)

e

pérgjigjes. Cilat nga pérgjigjet éshté e vérteté: a) lim, ..

"
=

lim, . (1——)" =e®¢) lim, .. Yn = 0 d) lim,,_. (==

:j” =e? g) asnjé

nga pérgjigjet e mésipérme nuk éshté e vérteté.
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Formulimi i pyetjeve duke pérdorur kategorité e kompetencave
matematikore sipas Niss

Kompetencat lejojné, né bazé té njohurive faktike, njohurive dhe aftésive
konkrete té kryejné lloje té caktuara té veprimtarive matematikore.
Shembujt jané marré nga autorét (Niss 2011, Niss 2017, Niss 2019,
Pepkolaj 2015).

Kompetenca e mendimit matematik, zotérimi i ményrave matematikore i té
menduarit. Kjo komponente varet nga natyra e pyetjeve dhe pérgjigjeve gé
do té thoté: njé vetédije pér llojet e pyetjeve gé karakterizojné matematikén.
Njé aftési pér té béré pyetje té tilla dne njé kuptim té llojeve té pérgjigjeve
gé mund té priten. Gjetja e kushteve té nevojshme dhe té mjaftueshme pér
vetité specifike té njé objekti. Gjithashtu varet nga shtrirja e koncepteve, qé
do té thoté né: aftésiné pér té njohur, kuptuar dhe trajtuar fushén e
koncepteve té dhéna matematikore (si dhe kufizimet e tyre). Zgjerimin e
fushés sé njé koncepti duke pérmbledhur disa nga vetité e tij. Kuptimin e
implikimeve dhe pérgjithésimit té rezultateve. Varet edhe nga lloje té
ndryshme té pohimeve matematikore. Shembuj: A mund ta zgjidhim
ekuacionin trigonometrik sin x = a? 0,99999 ... nuk éshté numri i fundit
para 1?

Kompetenca e pérballjes me problemén, formulimi dhe zgjidhja e saj. Té
dihet: paraqgitja, njohja, formulimi, caktimi dhe specifikimi i llojeve té
ndryshme té problemave matematikore, teorike dhe té zbatuara, té hapura
dhe té mbyllura. Ka té béjé me: té genurit né gjendje té zgjidhesh problemat
matematikore né formén e tyre té dhéné dhe nése éshté e nevojshme, né
ményra té ndryshme. Shembuj: A mund té ndértohet njé trekéndésh me tre
brinjé me gjatési té ¢farédoshme? Nése do té keté vetém monedha me vleré
3 dhe 5, ¢faré shumash do té mund té paguheshin?

Kompetenca e modelimit - té genurit né gjendje té analizohen e té
ndértohen modele matematikore né lidhje me fushat e tjera. Kjo
komponente varet nga analiza e modelit ekzistues dhe modelimi. Analizé e
modelit do té thoté: t& genurit né gjendje té analizohen bazat dhe vetité e
modeleve ekzistuese. Té genurit né gjendje té vlerésohet diapazoni dhe
vlefshméria e tyre. Té genurit né gjendje té deshifrohen, té interpretohen
elementet dhe rezultatet e modeleve né aspektin e situatés reale qé duhet té
modelohen. Ndérsa modelimi éshté aftésia pér té kryer modelim aktiv (real)
né kontekste té caktuara, domethéné pér ta matematizuar dhe zbatuar até né
situata pértej veté matematikés. Elementet e modelimit jané: strukturimi i
zonés ose situatés aktuale gé duhet t¢ modelohet. Matematizimi i situatés:
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shndérrimi i objekteve dhe lidhjeve né aspektin matematik. Puna me
modelin né zgjidhjen e problemeve matematikore. Analiza kritike e
modelit, pérdorshméria dhe réndésia e tij. Monitorimi, kontrollimi dhe
komunikimi i gjithé procesit té modelimit. Vlerésimi i modelit si nga ana
matematike dhe até té situatés. Shembuj: Plani i njé shtépie nése sipérfagja
e saj éshté 120 m2. Sa i kushtueshém éshté pérdorimi i njé telefoni celular.
Sa tatohet né té vérteté njé euro e fituar nga njé punonjés nése gjithashtu
merren parasysh TVSH-ja, detyrimet etj. Si po zhvillohet numri i rasteve té
Covid-it né Shqipéri?

Kompetenca e arsyetimit - té genurit né gjendje té arsyetosh matematikisht.
Kjo komponente varet nga: ndjekja dhe vlerésimi i arsyetimit, gé do té
thoté, aftésia pér té ndjekur dhe vlerésuar njé arsyetim matematikor.
Kuptimi i vértetimit, sesi e kur njé arsyetim matematik ndérton vértet njé
vértetim e kur jo. Aftésia pér té konceptuar dhe pércjellur argumente
informale dhe formale (bazuar né intuitén) dhe transformimi i arsyetimin
heuristik né prova reale (t& vlefshme). Shembull: t& provohet gé /2 éshté
numér racional.

Kompetenca paragitjes - té€ genurit né gjendje té menaxhohen paraqitje té
ndryshme té problemave matematikore. Kjo kompetencé varet nga
pérdorimi i paragitjeve té ndryshme, domethéné: zbérthimi, interpretimi,
bérja e dallimit midis, pérdorimi i llojeve té ndryshme té paragitjeve té
objekteve, fenomeneve, problemave ose situatave matematikore. Té genurit
né gjendje té kuptohen lidhjet reciproke midis formave té ndryshme, té
formave té paraqitjes té sé njéjtés tematiké. Té qenurit né gjendje té
zgjedhet dhe té kalohet nga njé formé e paragitjes né njé tjetér pér cdo
objekt ose fenomen, né varési té situatés dhe géllimit. Shembuj: Paragitje
pér numrin pi: simbolikisht me =, si shprehje e pafundme dhjetore
3,14159265...., si thyesa 22/7 ose 223/71, gjeometrikisht perimetri i rrethit
me rreze 1, shuma e serisé sé pafundme 4 - 4/3 + 4/5 — 4/7 + 4/9 — 4/11 +
... Koncepti i funksionit linear: si shprehje algjebrike e shtjellur f(x) = 3x—
7, algjebrikisht si bashkésia e zgjidhjeve té ekuacionit 2y — 6x + 14 = 0, si
pikat e njé drejtéze té paragitura né formé parametrike, si objekt
gjeometrik, drejtéza né plan gé kalon népér pikat (2, -1) dhe (0, -7), si
tabelé e vlerave korresponduese x dhe y.

Kompetenca e simbolikés dhe gjuhés formale — té genurit né gjendje té
menaxhohen simbolet dhe gjuha formale e matematikés. Kjo kompetencé
ka té béjé me: deshifrimin, dallimin dhe shndérrimin i pohimeve simbolike.
Aftésiné pér té deshifruar simbolet dhe gjuhén formale. Dallimin midis
gjuhés sé simboleve dhe gjuhés natyrore. Shndérrimin dhe pérdorimin e
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shprehjeve simbolike, duke pérfshiré formulat. Sistemet matematikore
formale gé do té thoté: té kuptuarit e natyrés sé rregullave dhe sistemeve
formale matematikore (teorité tipike aksiomatike). Shembuj: té jeté né
gjendje té trajtojé kalime, si pér shembull: 3x3- 2x%-x = x(3x%-2x-1) = X(X-
1)(3x+1) ku kjo e fundit pérfshin edhe zgjidhjen e ekuacionit kuadratik 3x?-

2x-1 = 0; té genurit né gradé té dallohet (shikohet) 1 5 . % g = é; té genurit
né gjendje té kuptohet P(A|B) = Pi;f} = P(B|A)P(A)/P(B) pér ngjarjet

A dhe B ku P(A), P(B) # 0. Kuptimi pér 406: Kkatér gindshe, asnjé
dhjetéshe dhe gjashté njéshe. Nuk éshté e lejueshme té shkruash 6 + -5 ose
6 - -3 (ndérsa 6 + +3 nuk éshté e pakuptimté, por éshté sintaksé jo e
rregullt). Q¢ 5 - (3 + 4) nuk éshté e njéjté me 5 - 3 + 4. Q& 4 < 7 éshté njé
pohim qgé duhet té lexohet si “4 éshté mé i vogél se 7”.

Kompetenca e komunikimit - té genurit né gjendje té komunikohet né, me
dhe rreth matematikés. Kjo kompetencé ka lidhje me: kuptimin dhe
interpretimin e shprehjeve dhe teksteve pra aftésiné pér té studiuar dhe
interpretuar shprehjet matematikore ose tekstet e shkruara, me gojé ose
pamore. Té genurit né gjendje té shprehet né ményra té ndryshme dhe né
nivele té ndryshme me saktési teorike ose teknike té pyetjeve
matematikore, té shkruara dhe me gojé ose pamore, pér audienca té
ndryshme. Cdo paraqgitje me shkrim ose me gojé i njé veprimtarie
matematikore mund té shérbejé pér té ilustruar anén shprehése té
kompetencés komunikuese. Shembuj: Té genurit né gjendje té shprehen
pohime, ... matematikore, t€ tilla si zgjidhja e njé ushtrimi ose njé
probleme; Zbérthimi dhe interpretimi i paragitjeve matematikore, té tilla si
né njé libér shkollor ose né njé leksion.

Aftési né mjete ndihmése digjitale dhe jodigjitale - té genurit né gjendje té
pérdoren kéto mjete né lidhje me matematikén. Kjo kompetencé ka té béjé
me: njohjen e ekzistencés dhe vetive té formave té ndryshme té mjeteve té
pérdorura né matematiké. Pasqyrimin e mundésive dhe kufizimeve té tyre
né lloje té ndryshme té kontekstit. Aftésiné pér té reflektuar né pérdorimin e
mjeteve té tilla. Shembuj: Mijete jodigjitale: materiale konkrete pér té
mbéshtetur konceptimin, studimin e lidhjeve dhe modeleve, testimin e
hipotezés, mésimin e aftésive themelore ... etj. Mjete digjitale: software té
ndryshém matematikoré, si Geogebra, Matlab ... etj.

Pérfundime dhe rekomandime

Ky studim ilustron disa komponenté té rendésishém qgé ndihmojné né
krijimin e testeve matematikore. Taksonomia MATH u shfrytézua pér
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projektimin, zhvillimin dhe krijimin e vlerésimeve matematikore, pér té
garantuar gé studentét té vlerésohen né njé shuméllojshméri njohurish,
aftésish dhe kompetencash. Kjo taksonomi u pérdor si instrument né
hartimin e testeve dhe ndihmon mésimdhénésit té planifikojné njé vlerésim
sa mé efektiv. Shembujt e krijuar treguan gé Kklasifikimi u shfrytézua jo si
metodé vlerésimi, por si ndihmé pér studentét né studimin e tyre dhe pér té
pérmirésuar té nxénit e personalizuar.

Aspekt tjetér i pérdorur né Kkrijimin e testeve ishin kompetencat
matematikore sipas Niss, ku ato jané né qendér té procesit té
mésimdhénies/nxénies dhe lejojné, né bazé té njohurive dhe aftésive
konkrete té kryejné lloje té caktuara té veprimtarive matematikore. Krijimi i
testeve u pa né versionin e vlerésimit dhe kompetencat kishin rol té
rendésishém. Shembujt e sjellé ishin pér sektoré té ndryshém té
matematikés dhe pér té gjitha nivelet e arsimit.

Shohim si rekomandime dhe vazhdim té studimit kéto ¢éshtje: njé trajtim té
ngjashém pér njé Iéndé té caktuar ose njé cikél studimi. Né krijimin e
testeve njé parametér tjetér i réndésishém éshté gjuha e pérdorur nga ajo mé
afér té pérditshmes deri tek e sofistikuara. Pjesé me réndési pér vazhdimin e
studimit mund té jeté edhe gérshetimi i taksonomisé MATH me
kompetencat sipas Niss gé ndihmojné né ndértimin e pyetjeve: té hapura
dhe té mbyllura dhe gé kané ndikim né procesin e mésimdhénies/nxénies.
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Universiteti i Shkodrés “Luigj Gurakuqi”, Fakulteti i Shkencave té Natyrés
Qendra e Studimit té Ujérave té Rajonit té Shkodrés.

PERMBLEDHJE

Dy specie bimésh aliene: Ambrosia artemisiifolia L. dhe Paspalum
dilatatum Poir., té reja pér ekosistemin e ligenit té Shkodrés jané raportuar
né ké&té punim.

Paspalum dilatatum Poir. nuk éshté e pérfshiré né guidat floristike
pérkatése té Shqipérisé, “Flora e Shqipéris¢” dhe “Atlasi i Florés sé
Shqipérisé”, si dhe né botimin “Distribution atlas of vascular plants in
Albania.

Gjithashtu, kemi trajtuar pérhapjen e méparshme dhe aktuale té dy specieve
aliene té mésipérme, me citimet pérkatse dhe me disa komente mbi
ndikimin e faktoréve té ndryshém né introduktimin dhe pérhapjen e tyre né
ligenin e Shkodrés dhe mé gjeré.

Fjalé kyce: Flora e Shqipérisé, specie aliene, introduktim, ndotje,
ndryshime klimatike, ligeni i Shkodrés.

Ambrosia artemisiifolia L. 1753 and Paspalum dilatatum Poir. 1804 -
two new alien plant species for the flora of Lake Shkodra

ABSTRACT

Two species of alien plants: Ambrosia artemisiifolia L. and, Paspalum
dilatatum Poir., new to the Shkodra Lake ecosystem, are reported in this
paper.

Paspalum dilatatum Poir. was not included in the relevant floristic guides
of Albania: “Flora of Albania” and "Atlas of the Flora of Albania”, as well
as in “Distribution atlas of vascular plants in Albania”.
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Also, the previous and current occurrence of the above two alien species,
accompanied by the relevant citations and some comments on the influence
of various factors on their introduction and distribution in Lake Shkodra
and around it, has been addressed.

Key words: Flora of Albania, alien species, introduction, pollution, climate
changes, Lake Shkodra.

Hyrje

Mbi 234 specie bimésh té huaja ose aliene pér florén Shqipérisé jané
raportuar deri tani.

Nga kéto, 82 specie jané té natyralizuara plotésisht (neofite), 18 specie té
natyralizuara pjesérisht, 48 specie konsiderohen rastésore (Fig. 1); 25
specie jané vendase, 11 specie kané mbetur nén kultivim, 41 specie
konsiderohen té zhdukura, ndérsa 9 specie jané raportuar gabim (BARINA
et al. 2014, 2015, 2016; MESTERHAZY et al. 2017, VANGJELI 2016, 2019).
Nga kéto, rreth 17 specie jané invazive, ose 13 specie invazive sipas EPPO
(2013)1, dhe 10 specie invazive sipas DAISIE (203+)*: Acacia
dealbata*l,  Acacia salignal?,  Ailanthus altissimal™,  Ambrosia
artemisiifolial’l*,  Amorpha fruticosal”l, Azolla filiculoidest™, Bidens
frondosell,  Buddleja davidiil, Carpobrotus edulist*l,  Elodea
canadensistl, Elodea nuttaliitl, Halophila stipulaceal*, Helianthus
tuberosusl™l, Oxalis pes-caprael ™1 Paspalum distichumI*l Paspalum
dilatatal*] dhe Robinia pseudoacacial™l.

Figura 1. Pérbérja e biméve aliene té raportuara né Shqipéri.
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Né habitatet e ndryshme té Zonés sé Mbrojtur té ligenit t€ Shkodrés dhe
lumit Buna jané konfirmuar rreth 57 specie bimésh aliene té natyralizuara,
prej té cilave 4 specie né habitatet ujore, 13 specie né habitatet ligatinore
dhe 40 specie né habitatet tokésore (RAKAJ 2019; RAKAJ et al. 2020).

Té paktén 6 specie bimésh aliene invazive (Amorpha fruticose, Ailanthus
altissima, Robinia pseudoacacia, Paspalum distichum, Xanthium
strumarium dhe Elodea nuttalii) kané pérhapje té gjeré né habitate ujore,
ligatinore dhe tokésore té Zonés sé Mbrojtur té ligenit té¢ Shkodrés dhe
lumit Buna. Por, nga specie bimore aliene, interes té vecanté paragesin 2
specie té raportuara vitet e fundit: Ambrosia artemisiifolia dhe Paspalum
dilatatum.

Gjinia Ambrosia L., pérfshiné gjithsej rreth 50 specie me origjiné nga
Amerika e Veriut dhe Amerika e Jugut, por gé jané té pérhapura pothuajse
né gjithé botén (Ambrosia - THE PLANT LIST).

Né guidén “Flora Europaea” pérshkruhen 5 specie té gjinisé Ambrosia: njé
specie Mesdhetare (A. maritima L) dhe 4 specie me origjiné nga Amerika e
Veriut dhe e Jugut (A. artemisiifolia L., A. coronopifolia Torrey & A. Gray
(= A. psilostachya DC.), A. trifida L., dhe A. tenuifolia Sprengel) té
natyralizuara né vende té ndryshme té Evropés (TUTIN et al. 1976).
Ndérsa, né portalin EURO+MED PLANT BASE (2019), krahas 5 specieve
té mésipérme, konfirmohen edhe 2 specie té tjera té gjinisé Ambrosia né: A.
aptera DC, me origjiné nga Amerika e Verit dhe e takuar né Gjeorgji dhe
Gjermani, dhe A. confertiflora DC e takuar né Izrael.

Ambrosia artemisiifolia &shté njé specie invazive/pushtuese e natyralizuar,
gé shpesh takohet si barishte e kege né Evropé, né rajonet e temperuara té
Azisé, té Afrikés Veriore dhe Jugore, té Australisé e Makaronezisé, né
Ogeani, né Zelandén e Re dhe né Hawaii (THE PLANT LIST 2013).
Ambrosia artemisiifolia éshté e pérhapur pothuajse né té gjitha vendet e
Evropés, pérfshiré edhe vendet e Ballkanit, me pérjashtim té Magedonisé sé
Veriut (EURO+MED PLANT BASE 2019).

Disa fise vendase amerikane e kané konsideruar até njé bimé mjekésore
tradicionale (HAMEL 1975).

Poleni i saj eshte shumé alergjik gjaté verés, vecanérisht tek personat gé
jané té ndjeshém ndaj alergjive (RASMUSSEN et al. 2017).

Gjinia Paspalum L., pérfshin gjithsejt rreth 60 specie té pérhapura
kryesisht né rajonet subtropikale dhe tropikale té Afrikés, t& Amerikés,
Australisé dhe té Azisé (Paspalum - THE PLANT LIST 2013).

Né guidén “Flora Europaea” jané pérshkruar 4 specie té gjinisé Paspalum
me origjiné nga tropikét dhe té natyralizuara kryesisht né vendet e Evropés

32


http://www.theplantlist.org/browse/A/Compositae/Ambrosia/

Jugore, ose konkretisht: P. dilatatum Poiret dhe P. urvillei Steudel me
origjiné nga Brazili dhe Argjentina, dhe P. paspalodes (Michx) Scribner
dhe P. vaginatum Swartz me origjiné nga tropikét (TUTIN et al. 1980).

Por, né portalin EURO+MED PLANT BASE (2019), krahas 4 specieve té
mésipérme, konfirmohen edhe 5 specie té tjera té gjinisé Paspalum: P.
exaltatum Presl in Presl., P. notatum Fligge, P. quadrifarium Lam., P.
setaceum Michx. dhe P. thunbergii Steud., té introduktuara ose té
natyralizuara né vende té ndryshme té Evropés, si né: Itali, Francé, Spanjg,
Greqi, Turgi, Rusi dhe né vendet e Kaukazit.

Paspalum dilatatum Poir., éshté njé bimé barishtore me origjiné nga
Brazili dhe Argjentina, e njohur me emrin e zakonshém bari i Dallasit. Ajo
éshté njé specie e introduktuar né Evropén Jugore, né gjysmén jugore té
Amerikés sé Veriut, né pjesén mé té madhe té Afrikés, té Australisé, né
Zelandén e Re dhe né disa zona tropikale dhe subtropikale. Si rezultat i
pérhapjes me rizoma dhe rritjes sé shpejté, kjo bimé éshté aktualisht njé
specie aliene invazive konkurruese e démshme né disa zona, bile né ndonjé
rast, ajo takohet edhe si barishte e kege e zakonshme. (THE PLANT LIST
2013).

Paspalum dilatatum éshté e pérhapur gati né té gjitha vendet mesdhetare
bregdetare, me pérjashtim té Libisé dhe té Sirisé, dhe né vendet e Kaukazit
(EURO+MED PLANT BASE 2019).

Disa prej specieve aliene mund té sjellin pasoja té rénda mbi biodiversitetin
dhe ekosistemet ujore, komunitetet vendase, mbi shéndetin dhe né
ekonominé.

Ekosistemet e ujérave té émbla jané mé té ndjeshme ndaj ndikimit té
specieve aliene dhe invazive. Kéto specie mund té sjellin efekte té
démshme mbi disa habitate dhe specie ujore: si zvogélimin e popullatave té
specieve vendase, deri né zhdukjen e tyre, si pasojé e konkurrencés;
zvogélimin e shuméllojshmérisé gjenetike, si pasojé e hibridizimit me
speciet vendase; cénimin e ndérveprimeve midis specieve dhe lidhjeve
ekzistuese té rrjetit ushgimor; transmetimin e parazitéve dhe sémundjeve té
ndryshme tek speciet vendase; démtimin e jetés socialekonomike, té
rekreacionit, té turizmit dhe té shéndetit té njeriut (RICHARDSON et al.
2000).

Materiali dhe metodat

Studimi dhe grumbullimi i materialit bimor éshté béré gjaté periudhés
pranveré - veré viteve 2021 dhe 2022, né bregun lindor té ligenit té
Shkodrés, né Velipojé dhe né Vrith. Gjaté grumbullimit té materialit bimor
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né terren kemi shénuar té gjitha vendndodhjet (lokalitetet) me koordinatat
GPS pérkatése, dhe kemi realizuar fotografi digjitale té habitateve dhe té
ekzemplaréve té dy specieve (Ambrosia artemisiifolia dhe Paspalum
dilatatum). Pércaktimi i materialit bimor éshté béré sipas guidés floristike
té Shqipérisé (VANGJELI et al. 2000) dhe té guidés floristike té Evropés
(TUTIN et al. 1976, 1980). Nomenklatura e té dy specieve éshté ndjekur
sipas (BARINA et al. 2017). Pér pérhapjen e té dy specieve, Ambrosia
artemisiifolia dhe Paspalum dilatatum jemi konsultuar me botimet e
ndryshme mbi florén e Shqipérisé dhe té territorit té Qarkut té Shkodrés
(HOPFLINGER 1964: JANCHEN 1920b; MEYER 2011; RUCI 1983, 1985;
KASHTA et al. 2015; RAKAJ 2016, 2020; RAKAJ & KASHTA 2017,
VANGJELI et al. 2000; VANGJELI 2003, 2019). Individét e mblodhur dhe
té herbarizuar jané depozituar pér t’u ruajtur né Laboratorin e Botanikés,
Fakulteti i Shkencave té Natyrés, Universiteti i Shkodrés “Luigj Gurakuqi”,
Shkodér.

Rezultate dhe diskutime

Ambrosia artemisiifolia dhe Paspalum dilatatum konfirmohen pér heré té
paré pér ligenin e Shkodrés, ndérsa prania e tyre né Shqipéri éshté raportuar
edhe mé paré (Fig. 2).

Ambrosia artemisiifolia éshté gjetur né tri vende té ndryshme né dy Zonat
e Mbrojtura, ligeni i Shkodrés dhe lumi Buna - Velipojé, dhe né Vrith:

- né Stérbeq, né koordinatat 42.203185° N, 19.381857° E, né bregun lindor
té ligenit t€ Shkodrés, né habitate ranore e zallishtore té trazuara, e
shogéruar me Amorpha fruticosa, Juncus effusus, Polygonum hydropiper,
Plantago lanceolata etj.;

- né Vrithé, né koordinatat 42.331694° N, 19.542832° E, né Malésiné e
Madhe, né habitate té trazuara, anash rrugés, rrézé murit, e shogéruar me
Balota nigra, Clinopodium vulgare, Melis officinalis, Malva neglecta etj.

- né Velipojé, né breg té detit, né koordinatat 41.861219° N, 19.430404° E
dhe 41.864063° N, 19430952° E, né habitate ranore té trazuara, e shogéruar
me Xanthium italicum dhe Polygonum hydropiper (BARINA 2016, 2017).
Kjo specie, gjithashtu éshté gjetur edhe né Kampin pa emér, Kavajé, né
koordinatat 41.180745° N, 19.476185° E (Z. Barina - konfirmua me
emai,l).

Prania e késaj specie né Vrithé, né lartésiné rreth 700m mbi nivelin e detit,
shénon lartésiné mé té madhe mbi nivelin e detit dhe kufirin mé verior té
pérhapjes sé saj té raportuar deri tani né Shqipéri.
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Paspalum dilatatum éshté gjetur né Kaldrun, né koordinatat 42.203566°
N, 19.381514° E, né bregun lindor té ligenit té¢ Shkodrés, né habitate
natyrore me lagéshtiré, né tufa dominante ndaj bimésisé vendase.

Prania e késaj specie né Shqipéri éshté raportuar vetém vitet e fundit, né
Iéndinat artificiale brenda dhe pérreth aeroportit t¢ Rinasit, Tirang, né
koordinatat 41.421008° N, 19.711775° E (MESTERHAZY et al., 2017).
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Figura 2. Pérhapja e Ambrosia artemisiifolia dhe Paspalum dilatatum
né Shqipéri
Pérshkrimi morfologjik i Paspalum dilatatum Poir.:
Paspalum dilatatum é&shté njé bimé barishtore tufore shumévjecare me

rizoma té shkurtra dhe me rrénjé té trashé. Kércejté mund té rriten 40 cm
deri né 120 cm, duke formuar grumbuj té dendur té shtriré né toké, ose té
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ngritur dhe té hapur. Gjethet jané té sheshta, kryesisht pa gime, té gjata deri
né 35 cm dhe té gjera deri 2.5 cm; gjuhéza membranore rreth 8mm.

Lulesa éshté kalli e gjaté 4-11cm, e pérbéré nga 3-5 (11) kallithe té
vendosura si rruaza né njé bosht té pérbashkét, me flatra té ngushta.
Kallithet me pérmasa 2-8 x 3-8 mm, kané formé vezake, me ngjyré té
verdhé né jeshile, me 2 — 10 gifte lulesh.

Léfostra e sipérme ka gime té rralla né sipérfage dhe mé té dendura prané
buzéve; léfostéza e poshtme e ngjashme me té sipérmen, por éshté e shogté
(Fig. 3).

Farat né formé vezake, té sheshta dhe me ngjyré té gjelbér té zbehté né
vjollcé. Maj — Néntor.

2n = 50 (PETERSON et al. 2012).

Né vende me lagéshtiré, me hije (Kaldrun, ligeni i Shkodrés) dhe né toka té
trazuara (aeroporti i Rinasit, Tirané). Takohet né Evropén Jugperéndimore
dhe né Itali.

Figura 3. Paspalum dilatatum: 1- bima; 2 — gjuhéza; 3 — lulsa kalli;
4 — kallithé; 5 — |éfostéra e sipérme; 6 — léfostéra e poshtme; 7 —
|&éfostéza (pérshtatur nga Paul M. Peterson 2012).
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Né guidat floristike té Shqipérsé jané raportuar 2 specie nga gjinia
Ambrosia: A. maritima L., dhe A. artemisiifolia L., dhe vetém njé specie
nga gjinia Paspalum: P. distichum L.

Pér té tre specie nuk jané dhéné vendet e pérhapjes sé tyre, por vetém
habitati i rritjes sé tyre: “Ambrosia maritima e pérhapur pérgjaté bregdetit
té Shqipérisé, né ranishte dhe duna bregdetare; Ambrosia artemisiifolia e
pérhapur né vende me bare” (DEMIRI 1983), ose kryesisht né rajonet
bregdetare (VANGJELI et al. 2000; VANGJELI 2003, 2015, 2019), dhe
“Paspalum distichum (= P. paspalodes (Michx.) Schribner) e pérhapur né
vende me lagéshti dhe né kanale me pak ujé” (DEMIRI 1983; VANGJELI
et al. 2000; VANGJELI 2003, 2015, 2019; BARINA et al. 2016, 2017).
Pérhapja e Ambrosia artemisiifolia né lartési drejt veriut mendojmé se éshté
ndikuar nga ndryshimet klimatike, dukuri kjo e konfirmuar edhe mé herét
nga RASMUSSEN et al. (2017): “pérhapja e Ambrosia artemisiifolia
parashikohet té zgjerohet drejt veriut t¢ Evropés né té ardhmen, pér shkak
té ndryshimeve klimatike ose ngrohjes globale”.

Pérve¢ dy specieve bimore té mésipérme, dekadén e fundit jané raportuar
edhe disa specie té tjera aliene (Elodea canadensis, Elodea nuttallii) né
habitatet ujore té lumit Buna dhe té ligenit té Shkodrés, si dhe éshté vérejtur
njé pushtim i sipérfageve té médha pérgjaté brigjeve té ligenit dhe té Bunés
nga shkurreja aliene invazive, Amorpha fruticose dhe nga bima barishtore
aliene, Xanthium italica (BARINA et al. 2015; MESTERHAZY et al. 2017;
RAKAJ 2019, 2020).

Dukuri té tilla ndikohen nga trazimet/shgetésimet e vazhdueshme té
habitateve ujore dhe ligatinore té ligenit dhe té Bunés nga aktivitetet
intensive té njeriut, si nga peshkimi intensiv, nga derdhja e ujérave urbane
dhe ujérave té zeza té pafiltruara direkt né Ligen dhe pérgjaté lumit Buna,
nga zhvillimi i turizmit, si dhe nga ndryshimet klimatike.

Prania dhe zgjerimi i pérhapjes sé specieve té mésipérme né kéto habitate
ndikon negativisht mbi bimésiné vendase dhe mbi biodiversitetin né
pérgjithési. Njé ndikim negativ i madh i bimésisé vendase shkaktohet edhe
nga numri i madh i varkave té peshkimit té shtrira né ményré té c¢rregullt
pérgjaté brigjeve té ligenit té Shkodrés dhe té lumit Buna.
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Flora enézore e mureve té Kalasé sé Lezhés
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PERMBLEDHJE

Né Kkété punim jepet pérbérja floristike dhe shpérndarja sipas
mikrohabitateve e biméve enézore qé rriten spontanisht né muret e Kalasé
sé Lezhés, té inventarizuara pérmes ekspeditave tona gjaté vitit 2021.

Ne kemi gjetur 74 specie, té cilat nga ana taksonomike u pérkasin
Angjiospermave (Magnoliophyta) 70, fiereve (Polypodiophyta) 3 dhe njé
specie Gimnospermave (Ephedraceae).

Pér secilén specie jané dhéné origjina, forma jetésore dhe periudha e
lulézimit.

Pérbérja floristike e mureve té kalasé sé Lezhés éshté krahasuar me
pérbérjen floristike t€ mureve té kalasé “Rozafa” té Shkodrés dhe té kalasé
sé Elbasanit.

Fjalé kyce: Kalaja e Lezhés, flora enézore, flora e mureve, mikrohabitate,
format jetésore.

Vascular flora of Lezha Castle walls
ABSTRACT

The floristic composition and distribution according to microhabites of
vascular plants that grow spontaneously in the walls of Lezha Castle,
inventoried durin our field expeditions of 2021 was given in this paper.

We have found about 74 species, which taxonomically belong to
Angiosperms (Magnoliophyta) 70, ferns (Polypodiophyta) 3 and one
species to Gimnosperms (Ephedraceae).

The origin, life form and flowering period of each species are given.
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The floristic composition of the walls of Lezha Castle has been compared
with the floristic composition of the walls of Rozafa Castle of Shkodra and
the Castle of Elbasan.

Key words: Lezha Castle, vascular flora, wall flora, microhabitats, life
forms.

Hyrje

Muret jané objekte té izoluara, me pérmasa té vogla dhe me njé numér té
kufizuar mikrohabitatesh. Ato jané té ngjashme me shkémbinjté dhe carjet
e tyre. Luhatjet e reshjeve, té temperaturés dhe ndricimit ndikojné shumé né
mikroklimén e mureve.

Faget e mureve té kalave pérbéhen nga tri zona té ndryshme: fundi i murit,
sipérfagja vertikale e murit me té carat dhe zgavrat dhe maja e murit.
Pérbérja floristike e mureve ndikohet shumé nga bimét ruderale dhe urbane
pérreth, vecanérisht bimésia e fundit t¢ mureve. Té carat e mureve né
sipérfaget vertikale jané mé té zhvilluara né muret e vjetra dhe té
pasuvatuara té kalave e fortesave, prandaj kéto mure pérfagésojné habitate
té pérshtatshme pér rritjen e biméve, sidomos kur ato jané té degraduara
dhe té mirémbajtura keq (DUCHOSLAYV 2002; RAKAJ 2021). Kolonizimi
i njé muri nga bimét varet nga preferencat e tyre edafike, sasia e farérave té
prodhuara dhe aftésia e pérhapjes sé tyre. Bimét rriten normalisht né vende
me pak humus té akumuluar, né carjet dhe né zgavrat dhe né substratet
poroze té krijura né sipérfage horizontale. Gjithashtu, rritja e biméve varet
edhe nga ekspozimi dhe lagéshtira e nevojshme pér mbirje dhe pér
riprodhim (LISCI & PANCINI 1993). Studime specifike mbi florén e
mureve té kalave, fortesave dhe mjediseve urbane té Shqipérisé jané béré
vetém dekadén e fundit. Késhtu, BRANDES (2010) raporton rreth 100
specie bimésh enézore té mbledhura né muret e vjetra té 7 kalave té
ndryshme té Shqipérisé (Berat, Gjirokastér, Butrint, Borsh, Durrés, Krujé
dhe Sarandg). Rreth 40 prej té cilave ilustrohen edhe me fotografi sé bashku
me mikrohabitatet e tyre kolinizuese. Ndérsa, GJETA et al. (2021) dhe
RAKAJ (2021) raportojné pérkatésisht 59 specie bimésh enézore pér kalané
e Elbasanit dhe 84 specie bimésh enézore pér kalané “Rozafa” té Shkodrés,
duke béré edhe njé pérshkrim té hollésishém té bimésisé sé mureve té dy
kalave. Studim i florés sé mureve té Kalasé sé Lezhés éshté béré né kuadrin
e njé punimi diplome té nivelit Master Shkencor né Biologji Mjedisore
(GJINAJ 2021).
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Metodologjia e studimit
Pérshkrimi i vendit té studimit
Kalaja e Lezhés ndodhet né lindje té gytetit t&€ Lezhés, né veriperéndim té
Shqipérisé. Ajo éshté vendosur mbi njé kodér shkémbore rreth 322 metra
mbi nivelin e detit. Pika e saj mé e larté éshté 186 metra. Né anén
peréndimore té saj kalon lumi Drin.

Kalaja e ka origjinén nga koha Ilire. Né vitin 1440 éshté rindértuar nga
venedikasit, ndérsa né vitin 1522 u rindértua nga osmanét, pasi pushtuan
Lezhén. Kalaja mbart gjurmé té arkitekturés ilire, romake, bizantine dhe
osmane. Vende interesante pér t’u vizituar jané rrénojat e ndértesave
osmane brenda kalasé, xhamia, kulla e murit jug-lindor me njé hark romak,
si dhe kulla ilire né murin jugor.

Hyrja kryesore e Kalasé éshté nga ana lindore. Sipérfagja e brendshme
ndahet nga muret e tre oborreve. Muret kané té dalura drejtkéndore gé
zévendésojné kullat, ndérsa veté kullat jané mé té dendura né muret e
jashtme (ELSIE 1995).

Fundet e mureve mé té hershme, té ndértuar me guré t€ médhenj jané té
pasuvatuara, ndérsa gjysmat e sipérme té tyre té ndértuara mé voné jané
pérgjithésisht té suvatuara. Disa segmente té mureve, vecanérisht né anén
peréndimore jané té rrénuara (Figura 1).

e ‘l" S " - i i~

Figura 1. Pamje e kalasé sé Lezhés.
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Vézhgimi né terren dhe inventarizimi i materialit bimor

Inventarizimi dhe grumbullimi i materialit bimor népér muret e kalasé sé
Lezhés éshté béré gjaté muajve mars - gershor 2021.

Gjaté ekspeditave kemi inventarizuar bimét enézore spontane né 6
mikrohabitate té ndryshme té mureve té vjetra (Fig.2). Bimési mé té
zhvilluar kemi vérejtur né disa fréngji t€ mbyllura, té cilat kishin
krijuar mikrohabitate té pérshtatatshme pér kolonizimin dhe rritjen e
biméve (Fig. 3).

Nuk jané pérfshiré né kété studim bimét e zhvilluara né hapésirat e sheshta
midis mureve dhe né sipérfaget horizontale jashté mureve, sepse ato
pérmbajné bimé pothuajse té unifikuara me mjedisin pérreth kalasé.

Figura 2. Skicé ilustruese me mikrohabitatet e rritjes sé biméve enézore né
muret e vjetra té kalasé sé Lezhés: MM - maja e murit; FV - sipérfagja
vertikale e murit; KFV - krygézimi i fageve vertikale; KFVH - krygézimi i
fageve vertikale me horizontale dhe FM - pjesa fundore e murit.
Nomenklatura dhe renditja alfabetike e specieve, e gjinive dhe e familjeve
brenda njésive mé té médhaja té klasifikimit (Polypodiophyta, Gnetophyta
ose Gymnospermae, Magnoliophyta ose Angiospermae me Monocote dhe
Eudicote) éshté béré sipas dy database-ve mé kryesore t€ florés: “The Plant
List” (2013) dhe “Euro + Med Plant Base” (2019).
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Figura 3. Bimési e zhvilluar né njé fréngji t& mbyllur né murin e
Kalasé sé Lezhés: Geranium brutium (me lule rozé€), Hordeum
murinum (me lulesé kalli) dhe Umbilicus rupestris.

Shumica e biméve té mbledhura gjaté studimit jané pércaktuar né vendin e
mbledhjes, ndérsa pércaktimi i disa té tjerave mé té panjohura éshté béré né
laboratorin e Botanikés, me ndihmén e guidave floristike lokale dhe
rajonale, si: “Flora e Shqipérisé“ (PAPARISTO et al. 1988; QOSJA et al.
1992; 1996, VANGJELI et al. 2000); Atlasi i Florés sé Shqipérisé
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(VANGIELI et al. 2016, 209); “Flora eskurioniste e Shqipérisé” (DEMIRI
1983) dhe “Flora Europaea” (TUTIN et al. 1964-1980). Informacioni né
lidhje me origjinén, format jetésore dhe habitatin e rritjes té specieve
bimore éshté marré duke u konsultuar me botimet e mésipérme dhe me
botime té tjera mbi florén

(ELLENBERG & MUELLER-DOMBOIS 1967; RUCI 1985; BARINA et
al. 2013b, 2016; VANGJELI 2015).

Pérbérja floristike e kalasé sé Lezhés éshté krahasuar me pérbérjen
floristike té kalasé sé Shkodrés (RAKAJ 2021) dhe kalasé Elbasanit
(GJETA et al. 2021).

Rezultate dhe Diskutime

Né muret e kalasé sé Lezhés jané identifikuar rreth 74 specie bimé enézore
(Tracheophyta), té cilat u pérkasin 66 gjinive dhe 36 familjeve té ndryshme
bimore. Shumica e specieve té gjetura jané bimé me lule ose Angjiosperme
70, prej té cilave 61 jané dikote dhe 9 monokote, 3 specie fiere dhe vetém
njé specie bén pjesé tek farézhveshurat ose Gimnosperme (Tab.1).

Me numér mé té larté speciesh pérfagésohen familjet Compositae 7,
Poaceae 7, Crassulaceae dhe Geraniaceae nga 4, Brasiccaceae,
Lamiaceae Rosaceae dhe Rubiaceae nga 3 specie etj. Familjet Compositae,
Poaceae dhe Geraniaceae kané numrin mé té madh té specieve bimore,
sepse frutet dhe farat e tyre kané potencial mé té larté pérhapjeje dhe
kolonizimi, ndérsa speciet e familjes Crassulaceae, né saj té habitusit
sukulent, pérshtaten mé miré né habitate gurishtore té thata. N& muret e
kalasé sé Lezhés rriten pak specie aliene. Ne kemi gjetur 5 specie, ose 2
specie drunore arkeofite (Ficus carica dhe Punica granatum) dhe 3 specie
neofite (Ailanthus altissima, Antirrhinum majus, Veronica persica) (Tab.
1). Sasia e larté e specieve terofite 32 dhe hemikriptofite 20, si dhe sasia e
ulét e specieve fanerofite 9, geofite 6 dhe kamefite 5, jané tregues i
vecorive gjeografike dhe klimatike mesdhetare té zonés sé studimit. Numri
i larté i specieve hemikriptofiteve tregon gjithashtu, se muret e kalasé sé
Lezhés jané té vjetra, té mirémbajtura keq dhe té izoluara. Ndérsa, numri
disi i larté i specieve terofiteve sezonale dimér-pranveré né majat e mureve,
tregojné pér njé ndikim té periodicitetit sezonal (Fig. 4; Tab.1). Natyrisht
gé mé shumé specie rriten né fundin e mureve 35, edhe né sipérfaget
vertikale 29, ndérsa shumé pak specie rriten mé majat e mureve 9, né
krygézimin midis fageve vertikale me faqget horizontale 6 dhe né
krygézimin midis fageve vertikale 5 specie (Fig. 5; Tab.1). Speciet bimore
barishtore tipike pér muret e vjetra, si Asplenium ceterach, Parietaria
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judaica Saxifraga tridactylites, Sedum dasyphyllum, Umbilicus rupestris
etj., jané mé té pérhapura né faget vertikale té mureve.
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Figura 4: Spektri i formave jetésore té biméve enézore né muret e
kalasé sé Lezhés.
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Figura 5: Pérhapja e specieve té biméve enézore sipas
mikrohabitateve né muret e kalasé sé Lezhés.

Aférsisht 18 specie lulézojné né fundin e dimrit dhe né fillimin e pranverés
(muajt shkurt dhe mars), 20 specie lulézojné né muajin prill, 16 né muajin
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maj, 11 né gershor, 6 né korrik dhe rreth 5 -6 specie lulézojné nga muaji
gusht deri né muajin néntor (Fig. 6; Tab.1).

Né muret e Kalasé ka pak specie drunore dhe shkurrore dhe me pak
individé. Gjithsejt jané gjetur 8 specie té tilla: Ficus carica, Punica
granatim, Pistacia terebinthus, Prunus coccomila, Ailanthus altissima,
Ephedra foeminea, Rubus ulmifolius dhe Hedera helix, té pérfagésuara me
nga 2 deri 4 individé, me pérjashtim té shkurres Ephedra foeminea, e cila
takohet me shumé individé né fagen vertikale lindore.
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Figura 6. Periudha e lulézimit t& specieve bimore né muret
e kalasé sé Rozafés.

Speciet drunore, Ficus carica dhe Pistacia terebinthus zakonisht
kolonizojné né té carat e shkémbinjve té fageve vertikale t¢ mureve, ose
edhe mbi mure té vjetra, ndérsa Ailanthus altissima, Punica granatum dhe
Rubus ulmifolius kolonizojné mé shpesh né fundin e mureve.

Interes paraget kolonizimi i kumbullés sé egér (Prunus coccomila) né faget
vertikale t& mureve té pasuvatuara dhe té suvotuara té kalasé. Kjo specie
zakonisht rritet né vende me guré dhe rrézé mureve té vjetra, pérgjaté
luginave té lumenjve dhe pérrenjve (Fig. 7).

Né né fundin e mureve dhe mé rrallé né faget e tyre takohen edhe disa
specie té zakonshme pér zonén urbane (urbanofile), si: Hordeum murinum,
Mercurialis annua, Senecio vulgaris, Sonchus asper, Urtica dioca etj.
Speciet bimore mé té zakonshme qé rriten né muret e kalasé sé Lezhés
mund t’i grupojmé né dy grupe specifike:
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1 - specie bimore specifike pér habitatet e mureve ose pér habitatet me
kushte té ngjashme ekologjike, si shpatet, ¢arjet dhe zgavrat shkémbore, si:
Asplenium ceterach, Parietaria judaica, Saxifraga tridactylides, Umbilicus
rupestris, etj.; dhe

2 - specie me njé amplitudé té gjeré ekologjike, té cilat kolonizojné fundet
dhe faget e mureve nga mjedisi pérreth, si: Hordeum murinum, Mercurialis
anua, Veronica persica, Senecio vulgaris, Sonchus asper, Asphodeline
lutea, Valeriana dioscoridis, Punica granatum etj.

Figura 7: Kumbulla e egér né fage vertikale a) té pasuvatuar;
b) té suvatuar
Nga njé krahasim i pérgjithshém i florés sé Mureve té kalasé sé Lezhés me
florén e mureve té kalasé “Rozafa” Shkodér (RAKAJ 2021) dhe kalasé sé
Elbasanit (GJETA et al. 2021), vérehen ndryshime pérsa i pérket numrit té
specieve, ndérsa pérbérja e specieve éshté e ngjashme (Tab. 1). Né kalané
“Rozafa” takohen mé shumé specie (94), né kalané e Elbasanit mé pak
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(58), ndérsa né kalané e Lezhés 74 specie. Rreth 67 specie bimore té kalasé
Lezhés jané té njéjta me speciet e kalasé “Rozafa” té Shkodrés, dhe rreth 38
specie me ato té kalasé sé Elbasanit, ndérsa 40 specie té kalasé Rozafa jané
té njéjta me ato té kalasé sé Elbasanit (Tab.1). Kéto tregojné se pérbérjet
floristike té kalasé sé Lezhés dhe kalasé sé “Rozafés” sé Shkodrés jané
shumé mé té ngjashme né mes tyre, ndérsa jané pak té tilla me pérbérjen
floristike té kalasé sé Elbasanit.

Shumica e specieve bimore té pérbashkéta pér té tri kalaté e mésipérme
jané specie karakteristike pér muret e vjetra, si” Asplenium ceterach,
Antirrhinum  majus, Cheilanthes acrostica, Geranium purpureum,
Parietaria judaica, Saxifraga tridactylites, Sedum dasyphyllum, Sonchus
asper, Umbilicus rupestri,s Veronica persica etj.

Tabela 1. Lista e specieve enézore té mureve té kalave té Lezhés,
“Rozafa” té Shkodrés dhe té Elbasanit.

Speciet me shkurtimet Statusi i Forma Periudha | Mikrohabitati Kala
origjinés | jetésore | e lulézimit té
tjera

POLYPODIOPHYTA
Aspleniaceae

Asplenium ceterach N Cr V-IX FV LE,

ASCE SH,
EL

Asplenium trichomanes N Cr VII-IX FV LE,

ASTR SH

Pteridaceae

Adiantum capillus-veneris | N H VI-IX FV EL

ADCA-VE

Cheilanthes acrostica N H VII-VIII FV LE,

CHAC SH,
EL

Cheilanthes persica N H IV-VIII FV SH

CHPE

GYMNOSPERMS

Ephedraceae

Ephedra foeminea EPFO N NPh (\VAV FM LE,
SH

ANGIOSPERMS

MONOCOTS

Ammaryllidaceae

Allium ampeloprasum N G VI-VII MM LE,

ALAM SH,

EL

50



Allium guttatum subsp. G IV-VII MM SH

dalmaticum ALGU/DA

Asparagaceae

Muscari comosum MUCO G 1IV-VI FV, FM SH

Asphodelaceae

(Xanthorrhoaecaea)

Asphodeline lutea ASLU G V-V FM, MM LE,
SH

Poaceae

Agrostis capillaris AGCA H VI-VII FM SH,
EL

Apera spica-venti APSV Th IV-VI FM EL

Avena sterilis AVST Th 1IV-VI FM LE,
SH,
EL

Brachypodium distachyon Th IV-VII FV, MM LE,

BRDI SH

Briza maxima BRMA Th 1IV-VI FV, FM SH

Bromus madritensis Th IV-VII FM, MM LE,

BRMA SH

Catapodium Th 1IV-VII FM LE,

(Desmazeria) rigidum SH

CARI

Hordeum murinum Th V- VI FM LE,

HOMU subsp. leporinum SH,

[Bertram] EL

Poa annua POAN Th -V FVv LE,
SH

Poa bulbosa POBU H IV-VI FV, MM LE,
SH,
EL

Setaria pumila SEPU Th VI-IX FM EL

EUDICOTS

Anacardiaceae

Pistacia terebinthus PITE MPh 1V-VI FM LE,
EL

Apiaceae

Daucus carota DACA H VI-1X FM LE,
SH,
EL

Eryngium amethystinum H VI-VIII KFVH LE,

ERAM SH

Araliaceae

Hedera helix subsp. helix MPh IX-XI FV, FM, KFV LE,

HEHE SH,
EL
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Asteraceae
(Compositae)

Carduus picnocephalus N H/Th IV-VII FM LE,
PAPI SH
Conyza canadensis A(N) Th VI-XI FM SH,
COCA EL
Chamomilla recutita N Th V-IX MM SH
CHRE
Dittrichia viscosa DIVI N H VII-XI FV LE
Lactuca viminea LAVI N H IV-VII FV, FM LE,
EL
Lactuca serriola LASE N H VII-IX FM? SH
Reichardia picroides N Ch IV-VIII FV LE,
REPI SH
Senecio vulgaris SEVU N H 11-XI1 FM LE,
SH,
EL
Sonchus asper ssp. N Th/H 11-X FV, FM LE,
glaucescens SOAS SH,
EL
Sonchus oleraceus SOOL | N Th/H IV-X FM SH
Taraxacum officinale N Th 11-X FM EL
TAOF
Urospermum picroides N Th IV-VII FV LE,
URPI SH
Boraginaceae
Anchusa cretica ANCR N Th 11 -VI KFVH LE,
SH,
EL
Myosotis ramossisima N Th IV-VII FM LE,
MYRA SH
Brassicaceae
Arabis verna ARVE N Th H-1v FM LE,
SH
Capsella bursa-pastoris N Th 11-XI1 FM EL
CABU
Cardamine hirsuta CAHI N Th 1H-VII FM LE,
SH,
EL
Diplotaxis tenuifolia N TH/H 11-X FM SH
DITE
Erophilla verna ERVE | N Th 1-VI FM LE,
SH
Hirschfeldia incana HIIN | N Th V-1X MM, FM SH

Campanulaceae
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Campanula H VI-X FV, KFV SH
austroadriatica CAAU
Campanula patula CAPA Th 11-VI FV EL
Campanula ramosissima Th V-VII FVv LE,
CARA EL
Cannabaceae
Celtis australis CEAU Ph -1V FM LE,
SH
Caprifoliaceae
Cephalaria leucantha H VI-IX KFVH SH
CELLE
Valeriana discoridis H IV-VII FV LE,
VADI SH
Caryophyllaceae
Arenaria serpyllifolia Th IV-IX FM LE,
ARSE SH,
EL
Petrorhagia saxifraga H IV-VIII FM SH
PESA
Silene vulgaris H HI-VII FV, FM SH
Stellaria media STME Th 11-X FM LE,
SH,
EL
Convolvulaceae
Calystegia sepium CASE H V-1X FM EL
Convolvulus althaeoides H 1IV-VI FM, KFVH LE,
COAL SH
Convolvulus arvensis G IV-1X FM LE,
COAR SH,
EL
Crassulaceae
Sedum acre SEAC H V-VIII MM EL
Sedum album SEAL Ch VI-VIII FV LE,
SH
Sedum cepaea SECE H V-VIII FV SH
Sedum dasyphyllum Ch V-VIII FV LE,
SEDA SH,
EL
Sedum hispanicum SEHI H 1V-VI FVv LE,
SH
Umbilicus rupestris G 1V-VI FVv LE,
UMRU SH,
EL
Euphorbiaceae
Euphorbia characias NPh HI1-VII KFVH SH
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subsp. wulfeni EUCH-
WU

Euphorbia peplus EUPE Th 1-1X FM LE,
SH
Mercurialis annua Th XI1I-11 FV, FM, KFV LE,
MEAN SH,
EL
Fabaceae
Bituminaria bituminosa H V-VII KFVH LE,
BIBI SH
Lathyrus aphaca LAAP Th V-VII MM LE,
SH,
EL
Trifolium dubium TRDU Th IV-VIII FM EL
Trifolium lapaceum Th V-V KFVH SH
TRLA
Geranianceae
Erodium cicutarium ERCI Th H1-X FM LE,
SH,
EL
Geranium brutium Th 1HI-V1I FV(2) LE,
GRBR SH
Geranium lucidum Th IV-VIII MM SH
GRLU
Geranium purpureum Th IV-VIII FV, KFV LE,
GRPU SH,
EL
Geranium rotundifolium Th IV-VII FV, FM LE,
GRRO SH,
EL
Hypericaceae
Hypericum perforatum H VI-VII FV LE,
HYPE SH,
EL
Lamiaceae
Clinopodium nepeta H IV-X FM SH
CLNE
Lamium purpureum Th 11-X FM SH,
LAPU EL
Micromeria juliana MIJU Ch V-VII FV, FM LE,
SH,
EL
Satureja montana SAMO Ch VII-IX FV, MM LE,
SH
Stachys recta STRE H V-VIII D EL
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Teucrium polium N Ch VI-VIII FV, FM LE,
SH

Thymus longicaulis N Ch IV-VIII FM LE,

THLO EL

Linnaceae

Linum tenuifolium N H VI-VII FV SH,
EL

Lythraceae

Punica granatum PUGR A(N) NPh V-VII KFVH LE,
SH

Malvaceae

Malva neglecta MANE N H V-VII FM SH

Malva sylvestris MASY N H IV-1X FV, FM LE,
EL

Moraceae

Ficus carica FICA A(N) MPh V-VIII FV, MM LE,
SH,
EL

Morus alba MOAL A(N) Ph V-V FM SH

Oxalidaceae

Oxalis corniculata OXCO | A(N) H 11-X FM EL

Papaveraceae

Fumaria capreolata N Th 1-ViI FM SH

FUCA

Fumaria officinalis FUOF | N Th 1-1X KFVH LE,
SH,
EL

Papaver apulum PAAP N Th IV-VII KFVH LE,
SH,
EL

Papaver rhoeas PARH N Th IV-VII KFVH SH

Plantaginaceae

Antirrhinum majus A(N) Th IV-IX FV, FM LE,

ANMA SH,
EL

Cymbalaria muralis A(N) H HI1-VII FV, FM, KFV SH

CYmMu

Veronica persica VEPE A(N) Th 1-X11 FM LE,
SH,
EL

Plumbaginaceae

Plumbago europaea N Ch VI-VII FM SH

PLEU (IX)

Polygalaceae

Polygala nicaensis PONI | N H IV-VII MM SH
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Primulaceae

Anagallis arvensis ANAR | N Th V-X FM LE,
SH,
EL

Ranunculaceae

Nigella damascena NIDA | N Th V-VII KFVH LE,
SH

Rosaceae

Potentilla reptans PORE N H VI-VIII FM LE,
SH,
EL

Prunus webbii N Ph H-111 FM SH

Prunus coccomila PRCO | N Ph anti-v FV, FM LE

Rubus sanctus N NPh V-VII KFVH LE,

(ulmifolius) RUSA/ SH,

RUUL EL

Sanguisorba minor SAMI | N Th IV-VIII FM LE,
SH,
EL

Rubiaceae

Galium aparine GAAP N Th 1-1X FM LE,
SH,
EL

Theligonium cynocrambe N Th 1HI-VI FV, FM LE,

THCY SH

Valantia muralis VAMU N Th IV-VII FV, MM LE,
SH

Saxifragaceae

Saxifraga tridactylites N Th HI-VII FV, FM, KFV LE,

SATR SH

Scrophulariaceae

Scrophularia heterophila N H V-VII FV, FM LE,

CSHE SH

Verbascum undulatum | N H VI-VII FM SH

VEUN

Verbascum thapsus | N H VI-VIII FM EL

VETH

Simaroubaceae

Ailanthus altissima AIAL | A(N) MPh VI-VIII FM, KFV LE,
SH

Solanaceae

Hyoscyamus albus HYAL | N Th/H (V)VI-IX FV LE

Urticaceae

Parietaria judaica PAJU N H V-V FV, FM, KFV LE,
SH,
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EL
Urtica dioica URDI N H V-1X FM LE,
SH,
EL
Violaceae
Viola odorata VIOD N H 1-1v FM EL

** MM — Maja e murit; FV - Fagja vertikale; FM —Fund i murit; KFV -
krygézimi i 2 fageve vertikale; KFVH - krygézimi i fages vertikale me até
horizontale; A(N) — aliene e natyralizuar; N - Native/Vendase; G — Geofite; H -
Hemikriptofite; Ch — Kamefite; MPh —Makro-fanerofite; NPh — Nano-fanerofite;
Th — Terofite; LE — Lezhé; EL-Elbasan; SH — Shkodér.
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Statusi i kércénimit sipas kategorive té IUCN té specieve té
zakonshme té ujérave té émbla té Shqipérisé

1Dritan Dhora, 2Lulzime Dhora

IAgjencia Rajonale e Mjedisit Shkodér, Lezhé, Kukés
2Universiteti i Shkodrés “Luigj Gurakuqi”, Fakulteti i Shkencave t& Natyrés

PERMBLEDHJE

Né kété artikull, Lista e 118 specieve té zakonshne té ujérave té émbla té
Shqipérisé éshté plotésuar pér ¢do specie me kategoriné e IUCN Red List.
Késhtu, kjo listé béhét mé e vlefshme pér menaxhimin e specieve me status
té kércénuar. Eshté e nevojshme té rritet bashképunimi dhe integrimi i
planeve me institucionet e huaja pér té arritur zhvillime té géndrueshme té
popullatave.

Fjalét kyce: IUCN Red List, specie té zakonshme, ujéra té émbla.

Threat status of common freshwater species of Albania, according to
IUCN categories

ABSTRACT

In this article, the list of 118 common freshwater species of Albania is
completed for each species with the category of IUCN Red List. Thus, this
list is made more valuable for management of species with threatened
status. It is necessary to increase the cooperation and integration of plans
with foreign institutions to achieve sustainable developments of the
populations.

Key words: IUCN Red List, common species, freshwater.
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Hyrje

Njohja e specieve té zakonshme ka réndési t¢ madhe né menaxhimin e
vlerave té biodiversitetit, né ruajtjen dhe mbrojtjen e tyre. Pér speciet e
zakonshme té kafshéve té Shqipérisé kemi njé listé paraprake té botuar nga
DHORA (2018), ku renditen 633 specie té zakonshme té tokés, ujérave té
émbla dhe té detit.

Pér ta béré mé té vlefshme kété listé, né lidhje me rreziget pér zhdukje té
specieve té zakonshme, ne po paragesim né artikullin toné kategorité sipas
“lUCN Red List of Threatened Species” pér ¢do specie té zakonshme té
ujérave té émbla.

Materiali dhe metodat

Lista paraprake e specieve té zakonshme té ujérave té émbla té Shqipérisé
éshté shképutur nga artikulli i DHORA (2018), duke ruajtur emértimet dhe
renditjen.

Kategorité e Listés sé Kuge jané marré nga IUCN (2021), materialet e
referuara né fund, e sidomos nga AviBase (2021), FishBase (2000), Eunis
(2020), JABLLONSKI (2011), LOCK et al (2013), MoluscaBase (2022)
etj.

Kategorité jané pjesé e njé sistemi qé shérben pér pércaktimin e specieve né
rrezik té larté té zhdukjes globale.

Mé poshté jané renditur 9 kategorité e Listés sé Kuge (IUCN 2021):

Kategorité e kércénuara:

EW - Extinct in the wild / | zhdukur né gjendje té egér
EX - Extinct / | zhdukur

VU - Vulnerable / | pérkegésuar ose i cénueshém

EN - Endangered / | rrezikuar

CR - Critically endangered / | kércénuar né ményré Kkritike
Kategorité e tjera:

NT - Near threatened / Afér kércénimit

LC - Least concern / Pak e shqgetésuar

DD - Data deficient / Té dhéna té pamjaftueshme

NE - Not Evaluated / Jo i vlerésuar.
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Rezultatet dhe diskutimi
SPECIET E ZAKONSHME TE FAUNES SE UJERAVE TE EMBLA TE
SHQIPERISE SIPAS KATEGORIVE TE IUCN RED LIST MOLLUSCA

Gastropoda

Lymnaea stagnalis LC
Physa acuta LC
Planorbarius corneus LC
Planorbis planorbis LC
Radix auricularia LC
Radix labiata LC
Stagnicola fuscus LC
Viviparus contectus LC

Bivalvia
Anodonta cygnaea NT
Unio crassus EN

ANNELIDA
Hirudo medicinalis NT

CRUSTACEA

Astacus astacus VU

Atyaephyra desmarastii LC
Austropotamobius torrentium DD
Palaemonetes antennarius LC
Potamon fluviatile NT

INSECTA
Coleoptera
Dytiscus marginalis NE
Hydrophilus piceus NE

Hemiptera

Aguarius paludu LC
Lethocerus patruelis NE
Nepa cinerea LC
Notonecta glauca LC
Ranatra linearis LC
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Odonata

Anax imperator LC
Calopteryx splendes LC
Calopteryx virgo LC
Cordulegaster boltonii LC
Gomphus flavipes LC
Lestes sponsa LC
Libellula depressa LC
Orthetrum cancellatum LC
Sympetrum sanguineum LC

PISCES

Alburnoides ohridanus VU
Alburnus scoranza LC
Alosa fallax LC
Anguilla anguilla CR
Barbus rebeli LC
Carassius gibelio LC
Chondrostoma nasus LC
Cobitis ohridana LC
Cyprinus carpio VU
Dicentrarchus labrax LC
Gambusia holbrooki LC
Gobio skadarensis EN
Leucos basak LC

Liza ramada LC

Mugil cephalus LC
Onchorynchus mykiss LC
Pachychilon pictum LC
Pelasgus minutus DD
Phoxinus lumaireul LC
Pseudorasbora parva LC
Rhodeus amarus LC
Salmo dentex DD

Salmo farioides VU
Salmo letnica DD
Scardinius knezevici LC
Squalius platyceps LC
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AMPHIBIA

Bombina variegata LC
Bufotes viridis LC

Hyla arborea LC
Lissotriton vulgaris LC
Pelophylax kurtmuelleri LC
Pelophylax shqipericus VU
Rana dalmatina LC
Salamandra salamandra LC
Triturus macedonicus VU

REPTILIA

Emys orbicularis NT
Natrix natrix LC
Natrix tessellata LC

AVES

Anseriformes

Anas acuta LC

Anas crecca LC

Anas platyrhynchos LC
Aythya ferina VU
Aythya fuligula LC
Bucephala clangula LC
Cygnus olor LC
Mareca penelope LC
Mareca strepera LC
Mergus serrator LC
Netta rufina LC
Spatula clypeata LC
Tadorna tadorna LC

Charadriiformes

Calidris alpina LC

Calidris minuta LC

Calidris pugnax LC
Charadrius alexandrinus LC
Chlidonias hybridus LC
Chroicocephalus genei LC
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Chroicocephalus ridibundus LC
Gallinago gallinago LC
Hydroprogne caspia LC
Larus cachinnans LC
Limosa limosa VU
Numenius arquata VU
Pluvialis squatarola LC
Recurvirostra avosetta LC
Thalasseus sandvicensis LC
Tringa erythropus LC
Tringa totanus LC
Vanellus vanellus VU

Ciconiiformes

Ardea cinerea LC
Ciconia ciconia LC
Egretta garzetta LC
Nycticorax nycticorax LC
Platalea leucorodia LC

Coraciiformes
Alcedo atthis VU

Gruiformes

Fulica atra LC
Gallinula chloropus LC
Rallus aquaticus LC

Pelecaniformes
Microcarbo pygmeus LC
Pelecanus crispus LC
Phalacrocorax carbo LC

Podicipediformes
Podiceps cristatus LC
Podiceps nigricollis LC
Tachybaptus ruficollis LC

MAMMALIA
Lutra lutra NT
Neomys fodiens LC
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Né Tabelén 1 paragiten té dhéna numerike mbi speciet e zakonshme té
ujérave té émbla té Shqipérisé, si dhe té specieve pér ¢do kategori té¢ [JUCN
Red List.

Tabela 1. Numri i specieve té zakonshme sipas kategorive té IUCN Red
List

Specie té zakonshme |CR |EN |VU |NT |LC |DD |NE
118 1 2 11 5 92 4 3

Sic shihet nga Tabela 1, ndér 118 specie té zakonshme té ujérave té émbla,
92 ose 79 % i pérkasin kategorisé LC té IUCN Red List. Megenése
kategorité tregojné situatén né shkallé té gjeré, kontinentale deri né globale,
atéheré kuptojmé se shumica e specieve té zakonshme té ujérave té émbla
té Shqipérisé, té paragitura né listé, jané né situaté relativisht té miré. Edhe
situatat problematike t& ndonjé specieje té zakonshme té Shqipérisé, mund
té pérmirésohen, pasi situatat rajonale mé t€ mira mund t€ ndihmojné pér t’i
integruar popullatat tona né zhvillime ripértéritése dhe té géndrueshme.
Situata té panjohura kané 7 specie (ose 6 %), qé u pérkasin kategorive NE
dhe DD.

14 specie (ose 11 %) jané té kércénuara pér zhdukje (VU, EN, CR), aq
mé tepér kur situata problematike éshté me réndési rajonale deri né globale.
Kétyre u géndrojné prané edhe 5 specie (4,3 %) té kategorisé NT.

Pérfundime

Lista e 118 specieve té zakonshme té ujérave té émbla té Shqipérisé, té
shogéruara secila me kategoriné e IUCN Red List, merr vleré pér studimet
ekologjike dhe veganérisht pér menaxhimin mé shkencor té biodiversitetit.
Bashképunime, koperime, kualifikime dhe konsultime duhen vendosur me
institucione té shteteve té ndryshme, pér rehabilitimin e popullatave té 14
specieve té Shqipérisé, qé jané té kércénuara pér zhdukje (VU, EN, CR) né
shkallé kontinentale deri né globale. Bashképunimi mund té shtrihet né
pérgjithési edhe pér menaxhimin e popullatave té specieve té kategorisé
LC, bile edhe né rastet kur né Shqipéri jané té kategorive té kércénuara.
Situata mund té pérmirésohet, pasi situatat rajonale mé té mira mund té
ndihmojné pér t’i integruar popullatat né zhvillime ripértéritése dhe té
géndrueshme. Duhen shtuar studimet pér njohjen e kategorive pér 7 speciet
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gé jané té pavlerésuara (NE) ose me té dhéna té pamjaftueshme (DD), pér
t’1 pérfshiré mé tej né planet e menaxhimit.
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ABSTRACT

A simultaneous physicochemical and biomonitoring assessment of Shkodra
Lake water quality was done in the present study. Triple seasonal sampling
was conducted during 2021 from 5 shore and middle Lake stations and the
following parameters were analysed and statistically compared: water
temperature, transparency, pH, conductivity, alkalinity, dissolved Oxygen,
COD, total N, total P and TN/TP ratio, root length, mitotic index, index of
abnormal chromosome frequencies in mitotic cells, chromosomal
aberrations types and mutagenicity index in meristematic cells of Allium
cepa L. roots grown under the same samples treatments. The data showed
some significant differences of water quality from control and periodic/
stations sampling. Sloping quality decline during summer and autumnal
periods and alongside Shiroka, Zogaj e Stérbeq locations was confirmed by
the compatibility of physicochemical indices and obvious phyto- and
genotoxicity effects induced on a confident assay as common onion, which
revealed the presence of diluted and/or dispersed chemical pollutants into
Shkodra Lake water profile. Due to the potential interaction with
fluctuating abiotic factors such hazards can induce the fast changeset of
Lake trophy status and negatively impact the life cycle of water and
surrounding ecosystem organisms, including the public health. A long list
of 172 recent accompanying references has been used and can serve as a
minireview for a better understanding and explanation of above treated
scientific arguments.

Key words: Shkodra Lake, water quality assessment, biomonitoring, Allium
cepa L. assay, physicochemical parameters.
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Dinamika hapésinore dhe sezonale e cilésisé sé ujit té ligenit té
Shkodrés: té dhénat e monitorimit me ané té njé bioprove bimore
dhe analizave fiziko-kimike

PERMBLEDHJE

Né kété studim éshté béré vlerésimi i njékohshém fiziko-kimik dhe
biomonitorues i cilésisé sé ujérave té ligenit t¢ Shkodrés. Kampionimi i
trefishté sezonal u krye nga 5 stacione né aférsi té bregut té ligenit dhe né
mes té tij duke analizuar dhe u krahasuar statistikisht parametrat e
méposhtém: temperatura e ujit, transparenca, pH, konduktiviteti,
alkaliniteti, oksigjeni i tretur, COD, Azoti total, Fosfori total dhe raporti
NT/PT, gjatésia mesatare e xhufkave rrénjore, indeksi mitotik, indeksi i
frekuencave té anomalive kromozomike e llojet e tyre, si dhe indeksi i
mutagjenitetit té shkaktuar né gelizat meristematike té rrénjéve té bioprovés
Allium cepa L. té rritura nén trajtimin e té njéjtave mostra uji. Té dhénat
treguan disa ndryshime sinjifikative té cilésisé sé ujit midis kontrollit
negativ dhe kampioneve stinore dhe/ose stacionare. Pérkegésimi i dukshém
i cilésisé sé ujérave gjaté periudhés sé verés-vjeshtés dhe njékohésisht né
stacionet e Shirokés, Zogajt e Stérbeqit u konfirmua nga pérputhshméria e
vlerave té pafavorshme té parametrave fiziko-kimiké dhe efekteve té garta
fitotoksike dhe gjenotoksike té shkaktuara né rrénjét e gepés sé zakonshme,
e cila nxori né praniné e mundshme té ndotésve kimiké té tretur dhe/ose té
shpérhapur né profilin e ujérave té ligenit t€ Shkodrés. Pér shkak té
ndérveprimit t¢ mundshém me faktorét abiotiké té luhatshém, kimikate té
tilla t& rrezikshme mund té nxisin ndryshimin e shpejté té statusit té trofik
té ligenit dhe té ndikojné negativisht né ciklin jetésor té organizmave té
ekosistemit ujor dhe ekosistemeve rreth e rrotull tij, si dhe né shéndetin
publik. Njé listé e gjaté prej 172 referencash shogéruese éshté pérdorur né
punim dhe mund té shérbejé pér njé kuptim dhe shpjegim mé té thelluar té
argumenteve shkencore té trajtuara mé sipér.

Fjalét kyce: Ligeni i Shkodrés, vlerésimi i cilésisé sé ujit, biomonitorim,
bioprova Allium cepa L., parametra fiziko-kimiké.

Introduction

Lakes are ecologically, economically, and socially important to fulfill
wildlife forms, and human necessities for fresh water sources and supplies.
Their framework and balance strictly depend on watershed structure and
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flow, temperature, radiation and precipitation regimes, seasonal and spatial
climate changes. As crucial part of urban wetlands, they co-exist with
human populations, providing a variety of ecosystem services such as flood
mitigation, aquifer supply, regulation of biogeochemical cycles,
maintenance of resident and migratory species of flora and fauna, carbon
sequestration, and perform recreational and educational and scientific
research functions (ZHAO et al., 2016). The respective chemical water
quality directly impacts the adaptive capacity of freshwater and
surrounding ecosystems to resist against the tendency of variation and
modification events. On the other hand, the physical habitat of waterbodies,
the vitality and life cycles of aquatic biota suffer the routine consequences
of uncontrolled drainage and land dredging, flooding, farming,
industrialisation, and urbanisation, which lead to run-off of essential
nutrients and discharge unconstrained and often untreated wastes and
effluents.  Mismanagement of human activities and incorrect
implementation of local, national, and international legislation according to
the environment protection can induce alarming penetration of hazards,
toxins, and even mutagens into lake water bodies, making pollution
emergences practically impossible to be deviated (CANTONATI et al.,
2020).

The Transboundary Lake of Shkodra is the biggest lake of Balkan
Peninsula according to its water surface, which is halved during the typical
last decade hot summers. The karstic and open drainage basin stands in
South Montenegro and North-West Albania. Its south and south-western
shores are rocky (limestone), while the northern and north-eastern shores
are plain/siltstone (GIZ, 2015). The water bodies and surrounding areas of
Albanian/Montenegrin border serve to the population mainly for fishery,
touristic activities, and agriculture. The Lake irregular water regime is
furnished by the spring/late autumn abundant rainfall, from the main inlet
Moraca River and many other inlets/streams.

Lakes are superb habitats for the study of ecosystem dynamics: interactions
among biological, chemical, and physical processes are frequently either
quantitatively or qualitatively distinct from those on land or in air
(BHATERIA & JAIN, 2016). Shkodra Lake and its outflow Buna River
represent one of the most diverse and interesting ecological areas of South-
East Europe (KOPLIKU & MESI, 2014). The Lake includes a great range
of diversified habitats which offer exuberant and prolific spaces for
sheltering and feeding the biota of Lake and surrounding ecosystems,
characterized by a rich species biodiversity, high number of endemic and
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even endangered species (RAKAJ & KASHTA, 2010; DHORA, 2016;
Glz, 2018; LACEJ & MISJA, 2019). The Albanian part of the Lake and
Buna River has been included in the Ramsar List of Wetlands with a global
importance since 2006. The values of diversity indices and trophic valences
demonstrate that the Lake Shkodra waters belong to Second Classes of the
water quality or B-mezosaprobic level, which mean that waters are
moderately polluted by organic matters and indicate the human influence
on the ecosystem (RAKAJ, 2012). Nevertheless, the data demonstrate its
tendency to eutrophication due to the high abundance of submergent
rooting macrophytes, pronounced seasonal increase of phytoplankton
biomass and species, decreasing fluctuation of nutrients, heavy saprobic
autumn situation and resilience weakness (DHORA et al., 2012; DHORA,
2013, BUSHATI & NEZIRI, 2017). During the last decades Shkodra Lake
has shown the tendency of increasing pollution by point sources as
industrial and municipal sewage, wastewater treatment plant outflows and
dispersed non-point sources as washout from farming areas with significant
amount of fertilizers, pesticides, and bio-stimulators thus magnifying the
eutrophication risk (KEUKELAAR et al., 2006, Glz, 2017;
KRIVOKAPIC, 2021). The coverage rate of aquatic vegetation is abundant,
particularly during summertime and early autumn, when floating and
submerged plants flourish like swampy and the algae occurrence is high,
forming a dense algal space (HADZIABLAHOVIC, 2018; WBIF & IPF
2019). Many studies of similar lakes have shown that the species of
phytoplankton are predominated by cyanobacteria easily reproduced in
eutrophic freshwaters, while the net augmentation increase of Chl-a
concentration is mostly driven by the long-term accumulation of nutrients,
particularly of TP (LIU et al., 2018; SUI et al., 2022).

The quality preservation of water resources requires regular multiparameter
assessments. The trophic status of water bodies is basically determined by
physical characteristics as: temperature, light intensity, transparency,
pressure, conductivity, and water current whereas chemical properties like
levels of dissolved oxygen, free carbon dioxide, pH, alkalinity, hardness,
phosphate, and nitrate levels (PANT et al., 2017, UDDIN et al., 2021).
Additionally, as mentioned by ESCHER et al. (2020) the identification of
harmful chemical mixtures having distinct transversal and horizontal
distribution and being present in minute quantities through lake water
profiles is a difficult part of water quality monitoring projects. In this
context the reflection and interpretation of the real effects of chemical
interactions and the influence of complex matrices on living beings induced
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toxicity cannot be determined from chemical tests alone (RADIC et al.
2010), because second MESI & KOPLIKU (2013) synergistic, additive, or
antagonistic short and long-term effects on biota can potentially occur.
Several plant species are recommended and successfully applied to assess
the water quality, to identify the spectrum and quantities of chemical
contaminants and to reveal the harmful consequences on such organisms at
biochemical, cellular and genetic levels (ERNST, 2003; Ma et al., 2005,
MAJER et al., 2005; MESI et al., 2012; BARBERIO 2013; LI et al., 2017;
IQBAL et al., 2019; AZZAZY, 2020; XU et al., 2020). Allium cepa L.
assay is internationally accepted and recommended by the main
environmental monitoring and protection agencies to detect the many
hazardous ecotoxicological effects including those induced by even minute
quantities of a wide range of organic and inorganic chemicals. Common
onion is a broadly cultivated crop, present during the whole year in the
markets, easily and rapidly grown in field and laboratory conditions. It
contains a reduced number of easily observed chromosomes in root
meristematic tissue, the genetic material demonstrates strong structural
preservation, and the results corroborate with other biotests such
mammalians, for example (FISKESJO, 1993; 1994; MATSUMOTO et al.,
2006; LEME & MARIN-MORALES, 2009; TEDESCO &
LAUGHINGHOUSE, 2012; KHANNA & SHARMA, 2013; FIRBAS &
AMON, 2014; CORREA MARTINS et al., 2016; CABUGA et al., 2017;
BONCIU et al., 2018; ENNCEUR, 2018; BANTI et al., 2019; CAMILO-
COTRIM et al., 2022).

By applying a set of multiple physicochemical and biomonitoring
parameters, the aim of the current study was to assess spatially and
seasonally the quality of Shkodra Lake surface waters.

Material and methods

Water sampling and physicochemical analysis

Five Shkodra Lake stations were previously chosen (Fig. 1) and spatial
surface water samples were collected from: Kamicé (Si1), Stérbeq (S2),
Shiroka (Ss), Zogaj (S4) and Middle Lake (Ss).

Seasonal sampling was done during April, July, and October 2021 by using
a Van Dorn sampler in accordance with OWRB (2018). The water samples
preserved in polyethylene bottles were previously labeled, washed with 5%
hydrochloric acid, and rinsed out with abundant distilled water before the
collection. Filled with Lake water samples, they were immediately
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transferred to the laboratory and stored in refrigerator in 3-4°C. The
following parameters: temperature, conductivity, Dissolved Oxygen, and

Figure 1. Spatial distribution of sampling stations

Montenegro /

Podgorica

Adriatic Sea

pH were measured in situ by using a multi-parameter Hydrolab DS5 water
quality monitoring system and the water transparency by using a Secchi
disc. Total Phosphorous (TP), total Nitrogen (TN) and alkalinity were
evaluated respectively by the: 4500-P D stannous chloride method, 4500-N
C persulfate method and 2320 titration method according to APHA (1998).
Pre-tested drinking tap water served as negative control sample (NC).

Allium cepa L. assay

The application of Allium cepa assay was done following the methods of
FISKESJO (1994; 1997) with few modifications second DIZDARI et al.
(2022). Healthy and uniform size (® = 2-3 cm) bulbs of common onion
untreated with pesticides and growth hormones were: purchased from
standard met markets of Shkodra locality (Albania), stored for one year
under dry and dark regime in the laboratory of Plant physiology at the
Faculty of Natural Sciences, University “Luigj Gurakuqi” of Shkodra, and
used for experimental procedures. The protocols were conducted in room
temperature (at 20+2°C) and the biological materials were protected from
direct sun light. All experiments were carried out in a completely
randomized design with series of ten prelabelled test tubes filled with tested
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water samples. On top of each test tube one onion bulb was put with the
root primordia downward in the liquid and a 96-hours treatment of each bulb
series followed the procedure. The examination of the potential cytotoxicity
and genotoxicity induced by the tested Shkodra Lake water samples on root
meristematic tissue was done after 48 hours treatment by the microscopic
parameters: Mitotic index (Ml), Index of abnormal chromosome frequencies
in mitotic cells (CAI), examination of chromosomal aberrations (CA) types
and Mutagenicity Index (MTI) by counting the interphase cells showing
formation of micronuclei (FRANCISCO et al., 2018). Root tips of 10 mm
taken from 5 bulbs, randomly chosen from each of Lake’s and control sample
treatment were placed on slides and the terminal root tips (1-2 mm) were cut
off and used for further microscopy preparation. Subsequently the standard
procedure for orcein staining of squashed material was done (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 presence of micronuclei was examined in about 1000 cells per
slide at interphase. 1500 dividing cells (300 cells/slide) have been observed
for the characterization, classification, and quantification of chromosome
aberrations (CA). CAl and MTI were expressed as percent ratio. The potential
inducement of phytotoxicity was screened after 96 hours exposure of the
biological material by observing the presence of root morphological
deformations and calculating the mean root length (MRL) of all rooting
bulbs grown in each water series.

A mean of three replicates per sample + standard deviation (SD) was
applied to establish the experimental results. Analysis of Variance (One-
way ANOVA) and post-hoc Student Newman-Keuls (SNK) tests were used
to validate the significant values of evaluated parameters. Differences
against corresponding NC were assumed statistically significant at P<0.05
and P<0.001.

Results and discussion

The data presentation of the spatial and seasonal physicochemical analysis
of sampled surface waters from Shkodra Lake is summarised in Table 1
dhe graph in figure 2. Additionally, Table 2 and graphs in Figures 3 and 4
show the materialisation of scored phyto- and genotoxic effects induced by
the same bio monitored samples on roots of Allium cepa L.

In an ecological point of view lake surface waters consist in environmental
compartments where interesting processes happen incited by natural and
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anthropogenic factors, modifying incessantly the water quality of the whole
basin and determining the existence of all living beings in the lake and
surrounding ecosystems. As mentioned by MARUYA et al. (2016) the
combined chemical and toxicological approaches have the potential for a
comprehensive assessment of water quality. Different factors influence on
lakes thermal dynamics and their constant fluctuations, such as: geographic
coordinates; catchment structure and morphology, air temperature; solar
radiation, rainfall, wind, lake water inflows and outflows regime, seasonal
and spatial water stratification of the lake profiles, etc.Second ZHU et al.
(2020) the complex and nonlinear behaviour of each of these factors and
also the interactions between/among them, makes forecasting of lakes
surface water temperature in particular a challenging task. As shown in
Table 1 the highest surface water temperature was recorded in the current
study during July sampling at Stérbeq (S2) station, contrariwise an absolute
minimum value was noticed in April at Kamicé (S1) station. The
midsummer water physical assessment revealed the maximal fluctuation (of
3.8°C, significant at p<0.05) between thermal values of spatial monitoring
(S2 compared to S5 samples, respectively).

Water temperature influences the solubility of gases (oxygen in
particular), toxicity of polluting chemicals, pH, density, and electrical
conductivity, it also controls nutrient cycles, organic matter degradation
and primary production (BONACINA et al., 2022). As compared to
similar studies of the Albanian part of Shkodra Lake water quality
(MALOLLARI et al., 2012; BUSHATI & NEZIRI, 2017; DIZDARI et
al., 2022) the recorded data demonstrated a slight temperature increase
of each periodic sampling, which differed from 0.4°C to 1.7°C (spring
and summer thermal values) between the same stations monitored in
former years. Warmer fresh waters can induce: massive booming of
temperature-tolerant  algal communities (AMORIM & do
NASCIMENTO-MOURA, 2021); altered growth, metabolism and
phenology of exotic and native emergent and submerged macrophytes
(GILLARD et al., 2021) and simultaneously pronounced reduction of
benthic algae due to persistent shading (RUHLAND et al., 2015);
accelerated intensity of organic matter decomposition; metabolism and
behaviour changes, reduction of biomass, significant alteration of
reproduction strategies and community distributions of non-tolerant
animal species to temperature fluctuations including mostly micro- and
macroinvertebrates and fishes (CHESSMAN, 2012; DALLAS & ROSS-
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GILLESPIE, 2015; GORDON et al., 2018, JOURDAN et al., 2018;
DAHLKE et al. 2020; BARBAROSSA et al., 2021;KRAJENBRINK et al.,

2021; WOOLWAY et al., 2022).

Table 1. Data of physical-chemical analysis regarding the spatial and
seasonal water quality monitoring of Shkodra Lake

Parameters | Month Lake water samples (WS)
(2021) S1 S2 Ss Sa Ss
Temperature April 16.4 | 186 | 18.1 | 17.7 | 17.2
(°C) July 26.1 | 288 | 269 | 25.8 | 24.9
October | 19.3 | 199 | 19.6 | 19.1 | 18.7
Transparency April 2.9 2.3 1.9 2.8 3.6
(Tso, M) July 2.6 2.0 1.6 2.2 3.2
! October | 2.1 1.5 1.2 1.8 2.9
April 802 | 795 | 807 | 7.90 | 8.11
pH July 8.14 | 823 | 838 | 833 | 8.26
October | 8.37 | 841 | 859 | 8.48 | 8.23
L April 219 231 277 243 200
Conductivity =5 | ™ "535 " 276 | 329 268 | 228
(nS/cm) October | 253 | 290 | 333 | 274 | 234
Alkalinity April 156 150 133 142 161
(mgCacojL) | Juy | 131 | 124 | 111 119 | 128
October | 142 129 123 134 149
April 8.31 | 846 | 7.04 | 8.05 | 8.82
DO (mg/L) July | 7.12 | 6.04 | 589 | 6.33 | 7.54
October | 7.69 | 7.18 | 6.45 | 6.91 | 8.16
April 8.11 | 845 | 8.71 | 8.34 | 8.02
COD (mg/L) July 8.36 | 862 | 887 | 8.76 | 8.28
October | 8.69 | 893 | 9.21 | 9.09 | 857
April 031 | 049 065 | 052 | 0.24
TN (mg/L) Juy | 028 | 0.34 | 056 | 0.47 | 0.15
October | 0.49 | 061 | 0.73 | 0.54 | 0.35
April | 0.053 | 0.072 | 0.079 | 0.065 | 0.046
TP (mg/L) July | 0.029 | 0.039 | 0.051 | 0.043 0.027
October | 0.058 | 0.064 | 0.071 | 0.058 | 0.036
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Water transparency is a confident and least expensive parameter on
evaluating the physicochemical quality of complex and shallow lake water
bodies, because it depends and reflects on bloc the temperature fluctuations
and windy weather, the penetration and effectiveness of beneficial
radiation, the basin precipitation regime, the riverine input and slope, the
phytoplankton photosynthesis and growth, the up and down water
stratifications of heat, sediment transfers and suspended matter, the
deleterious impact of human activities in the lake surrounding area, thus
serving to better understand the periodic variations of environmental water
ecology (FENG et al., 1019; BAI, 2020; LIU et al., 2020).

The present monitoring bordered the lowest TSD values at S3 samples
(Table 1, P <0.05 and p<0.05 as compared respectively to NC and S5). The
minimum water clarity of S2-S4 October samples and S3 June one could
have been induced because of the uncontrolled disposal to Shkodra Lake of
extensive liquid and solid wastes by the boom of touristic activities
following the 2020 pandemic situation. Moreover, all S1-S4 April water
samples revealed a significantly lower transparency according to Middle
Lake (S5, p<0.05), due to the abundant raw ingoing of streams, runlets and
rivers flowing to the Lake and the resuspension of sediments during former
winter and spring months which according to Lee et al. (2015) could have
potentially modified the water biogeochemical in progress processes.

pH is a key physical and chemical characteristic of lakes that govern
aquatic organism growth, species composition and their spatial and vertical
distribution in water profile by directly affecting aquatic photosynthesis,
enzyme activity in cells, nutrient absorption, etc. (LIANG et al., 2022).
Concerning Shkodra Lake, KASTRATOVIC (2018) emphasized that
during the last decades the average annual pH values of its waters turn
about 8. Nowadays the Lake surface is facing shrinkage problems due to
eventual climate warming and its increased water use, which may in turn
harmfully alter the pH spatiotemporal values. The data presented in Table 1
revealed the lowest pH of assessed SW in April (but not significant), which
means a good water quality of Shkodra lake water at this period of the year,
without underestimating the fact that a sudden pH decline might cause
deleterious effects on the effective present biota. YAN et al. (2019)
strongly emphasize that changes in pH may induce a pronounced negative
effect on the toxicity of metals, ammonia, and nitrite on aquatic organisms,
mostly on fishes. It was screened a sensitive increase of seasonal pH values
reaching the maximum during October sampling in S1-S4 samples. The
enhanced biodegradation of abundant organic matter tending to facilitate
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the shores eutrophication by the end of summer could be the potential cause
meaningly justifying the results. There was detected a clear negative
correlation between the Tps and pH recorded values. Based on the
affirmations of SCHEFFER & van NES (2007) numerous observations
highlight the importance of water level for shifts between a vegetation
dominated state and a turbid state in shallow lakes (such as the case of
Shkodra Lake), while spatial heterogenicity and the interplay of internal
cyclic or chaotic dynamics with the effects of fluctuating climatic
conditions and hydrology further complicate the assessment situation.
Conductivity is a tangible and susceptible parameter applied to inquire the
freshwater bodies quality and usually its augmentation positively correlates
with some salt insertion and temperature increase. When controlling the
conditions of surface waters such endpoint can precisely reflect the high
concentrations of Nitrogen and Phosphorus due to eutrophication processes
(WU et al., 2020). Water samples from chosen stations raised the maximal
values (Table 1) in July and October exceeding (not significantly) the
values represented in former temporal studies by PESIC et al. (2018) and
Dizdari et al. (2022) whereas showing significant differences with those of
BUSHATI and NEZIRI (2017). This outshot brings to the suggestion that
the wastes and salts-rich effluents dumped to the Lake from anthropogenic
activities and net increase of temperatures are the principal causes of
current results. In this context our data can be confidentially used to
evaluate the Lake pollution status, to punctuate the pollution sources and to
validate the efficiency of enhancement projects.

Alkalinity determines the buffering capacity of water bodies against the
tendency of different natural and anthropogenic factors to change the pH
values. It has been described as a crucial factor in regulating the relative
contributions of biological and inorganic processes to carbon dynamics in
lakes (KHAN et al., 2020). The seasonal data accentuated the highest
alkalinity values in April samples particularly of Middle Lake (S5), Kamicé
(S1) and Stérbeq (S2), which means a rise of water CO; solubility at this
period of the year. Rather than CO>, alkalinity is the dominant inorganic
carbon source for gross primary production throughout the stratified period
in both the littoral and pelagic lake environments (PEROLO et al., 2022).
The present data according to alkalinity values of Shkodra lake surface
waters were also in compatibility with those referred by MAILEHT et al.
(2012), describing the alkalinity as one of the major determinant factors on
the dominant phytoplankton species in European lakes during spring and
early summertime, in particular. The lowest seasonal alkalinity values were
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recorded in July and even in October monitoring (S2-S4 samples),
meanwhile the triple SW monitoring of Shiroka (S3) station revealed the
lowest spatial alkalinity. As confirmed by ANDERSEN et al. (2019) the
summer calcification reduces alkalinity and calcium levels, generating an
equal molar quantity of CO», thereby compensating photosynthetic CO-
depletion, and maintaining CO> partial pressure values within bounds that
sustain primary production. It can be considered as one of the effectual and
multiple reasons that explain the high rate of chlorophyll A, macro- and
microphytes growth during summertime in Shkodra lake with clear signs of
eutrophication in shallow shores. Because the alkalinity is mostly
determined by mean lake depth, flushing rate, tributaries alkalinity,
watershed runoff, sewage effluents and excessive application of nitrogen
fertilizers in the surrounding area (MULLER et al., 2016), the highest
alkalinity detected in Middle Lake samples corroborate with the about cited
argumentation influencing factors, which displays generally a good and
stable chemical water quality of this sample.

The available quantity of dissolved Oxygen (DO) the that living organisms
can achieve by the water volume of aquatic ecosystems consists in one of
the most certain water quality parameters. There are several factors
implicated to the concentration of DO in lakes such as: the fluctuations of
temperature, aeration, pressure, diffusion; the content of organic matter, the
biochemical activity of unicellular organisms, other than alternative
biological interactions, etc. (XU & MESMER, 2013). Furthermore, in
shallow lakes DO manifests frequent spatiotemporal variations depending
on phytoplankton metabolism and biomass (SATURDAY et al. 2022) and
even decoupling between photosynthesis of the upper vegetation canopy
generating profound seasonal and diurnal DO gradients (ANDERSEN et
al., 2017). KE et al., (2019 highlighted that high algae bloom in a lake
system reduces water transparency, depletes DO, and potentially releases
toxins, all of which have a detrimental influence on biophysiochemical
water quality, as well as altering ecosystem functioning. The lowest DO
values were recorded in July’s S3 sample (Table 1). Significant DO
decrease appeared in July and October sampling of the same station as
compared to NC (P<0.05) and S5, S1 samples mainly (p<0.05). The lower
levels of dissolved oxygen in water (extrapolated in Shiroka, Zogaj and
Stérbeq samples during summer and early autumn time) might be due to the
significant shift of temperatures and the increased respiration rates of
aquatic organisms (KAMARUDIN et al., 2020). In addition it can be
considered a clear sign of contamination induced mainly by organic
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pollutants (BOZORG-HADDAD et al., 2021). With high probability such
DO concentrations can negatively affect the physiology, respiration,
metabolism, feeding, growth, reproduction, health parameters, immunity,
survival, diseases and stress management of freshwater organisms, fishes in
particular (ALI et al., 2022). The surface area to volume ratio is crucial for
determining a water body's baseline oxygen status since aeration is the
most prevalent means of adding Oxygen to an aquatic system (SINGH &
KUMAR, 2014). This statement might explain the highest recorded DO
values in S5 and S1 stations.

To monitor the quantity of Oxygen consumed for the oxidation of organic
matter present in water is broadly applied an estimative parameter as
chemical oxygen demand (COD). Based on the statement of ISLAM et al.
(2019) COD anticipates the availability and degree of contamination
induced by biodegradable and non-biodegradable organic pollutants. As
shown in Table 1 the data resulted in conformity with similar former
studies according to Shkodra Lake water quality in springtime with non-
significant spatial differenced revealing COD values within limits of EU
for freshwater lakes (EEA, 2018). The estimated COD values came
seasonally increasing during the 2021 in progress assessment and raised
maximal values in October S2-S4 samples (significant to NC (P<0.001)
and April S5, S1 samples (p<0.05). Slow-flowing and shallow shore waters
(as those of Shkodra Lake, polluted by touristic ad agriculture activities),
rare precipitations and temperature increase at summer and early autumn
result in lower dissolved oxygen (DO), increased Chl-a content and the
deterioration of lake water quality. Such or similar water conditions cause
the death and decomposition of fish and other aquatic life and impact the
release of nutrients such as N and P back into water (ZHANG et al., 2021),
imposing per se the documented hereby need for greater chemical oxygen
demand.

The growing agglomeration, assimilation and conveyance of domestic,
touristic, agricultural, and industrial wastewaters and the mismanaged
surface runoff into lakes without appropriate pretreatments constitute a
critical endanger to water quality and a serious worldwide concern,
particularly in developing countries as Albania. External input of nutrients
as N and P through point and nonpoint discharges is considered critical to
supporting eutrophication of surface waters (HOGSETT et al., 2019). There
is a positive correlation between the proportion of residential area and
cultivated land surrounding the perimeter of lake basin and the
concentration of Nitrogen into the lake water tributaries and its water body
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(WANG, 2015, EPA, 2022). The seasonal assessment detected the lowest
TN quantities dissolved in July Lake water samples when the available
Nitrogen (as a limiting nutrient) ions are massively used by producers and
then food web consumers. The significant differences between the TN
values of summer S2, S3 and S4 samples respectively 1.5, 3.7 and 3.1 folds
higher as compared to S5 (0.15 mg/L, p<0.05) bring to the suggestion that
the touristic villages of Shiroka (S3) an Zogaj (S4) could overload during
the whole year even during the dry season considerable quantities of
nitrogen-rich effluents, while the winter precipitations might have scattered
to the Lake East shore the runoff of Nitrogen-containing fertilizers and
pesticides largely applied in the agriculture area of Stérbeq (S2). Thereby
data agreed with DONG et al. (2020) emphasis according to the crucial
importance of determining the regional pollution sources to effectively
control the spread of Nitrogen pollution at certain temperatures. The results
confirm the suggestion that the external input might be the main cause of
potential pollution traces detected in 2021 when it showed an upward trend
as compared to the 2019 identical extrapolation made by DIZDARI et al.
(2022). The October spatial samples demonstrated the greatest increase of
TN content in Shkodra lake assessed waters. Despite the Middle Lake, the
shores are involved with different rates to early autumnal eutrophication
process (DHORA et al., 2013). The natural communities of such stagnant
waters growing mostly under mesotrophic conditions, decrease because of
a collapse of the macrophytes, algae, invertebrates, and fishes. The
occurrence of water eutrophication processes is mainly caused by the
insertion of Nitrogen, due to accelerated intensities of biodegradation (SUI
et al. 2022). The present data corroborate with the above-mentioned
statements, considering that the extrapolated TN content from S5 October
WS resulted 48-66% lower than the responsive TN values of shore spatial
samples.

A limiting factor as Phosphorus content into water bodies exert a decisive
influence on the conservation of lakes ecological health and status, due to
the mandatory need starting from the aquatic producers for such a
macronutrient. Several studies have already established that Total
Phosphorus content and temperature of water are the determinative factors
for Chl a production and its photosynthetic functioning in urban and
suburban lakes (GU et al., 2020, WU et al., 2022). The TP concentrations
into Shkodra Lake spatial and seasonal WS changed significantly from
112% (S5 of July) up to 291% (S3 of April) as compared to the respective
NC ones (Table 1, P<0.05 and P< 0.001). The April samples contained the
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highest TP quantities, differing in S3 and S2 stations with 172 and 157%
(p<0.05) from S5 sample. This phenomenon could be due to the sediment
load and the spring-time complex erosion, which is a major phosphorus
driver for the total phosphorus mass balance in most lake watersheds
interconnected with the lake inflowing rivers, and streams (KRASA et al.,
2019). Contrariwise the spatial samples met with a slopy decline of TP
concentrations in all midsummer evaluations. TP values of S1, S2 and S5,
samples lessened with 1.5 (S4 and S5)-1.9 folds (S2) against the same
samples April control. The responsibility should be focused on several
factors like the total decrease of water flow and supply to the lake, the
critical rise of 2021 summer temperatures accompanied with enhanced
water evaporation and prolonged thermal waters stratification, the potential
distinct reduction of phosphorus levels in the water column by active
vegetation (MARIANNI et al., 2015, PESIC, 2018; DIZDARI et al., 2022;
WU et al. 2022). The October samples demonstrated significant reversal of
TP values especially those of S3 and S2 resulting 197 and 178% higher as
compared to S5 one (p<0.05). Dead bacteria and phyto- zooplankton, and
excrements of freshwater vertebrates as fishes might have recycled and
created a temporary pool of biologically originating Phosphorus ions on
surface water, despite revealing the start of partial water eutrophication
process in above analyzed stations. The prevention of eutrophication by the
effective implementation of water quality restauration programs should
include the retain of inorganic nutrients with Phosphorus priority.
Numerous long-term studies of lake ecosystems in Europe and North
America show that controlling of the spatial-temporal development of toxic
algal blooms and other symptoms of eutrophication which can significantly
impact on water quality depends on reducing inputs of a single nutrient:
Phosphorus (SCHINDLER et al., 2016; WORSFOLD et al., 2016). In this
context the quantification of TP in fresh water sources (as Shkodra Lake)
highlights the export of phosphorus from anthropogenic activities and the
consequent water quality problems including increased purification costs,
interference with the recreational and conservation value of impoundments,
loss of livestock and the possible sub-lethal effects of alga toxins on
humans using eutrophic water supplies for drinking and agricultural
practices (BADAMASI et al., 2019). The present chemical assessment data
revealed by S2, S3 and S4 samples recertified the existing positive
correlation evidenced by VYSTAVNA et al. (2017, EEA, 2019) by the
lakes harmful TP variation (mostly increase of TP concentrations) and P
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deleterious loads by sanitary detergents, application of mineral and organic
fertilizers, livestock production, profuse input of domestic products.

Figure 2. Spatiotemporal distribution of TN:TP ratios in examined water
samples of Shkodra Lake
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Not exclusively the availability, furthermore the ratio between N and P ions
dissolved into lakes are crucially implicated to the balance preservation of
such freshwater ecosystems. They often define the composition and the real
interaction of present species communities and in particular the production
of algal biomass, which in turn determines the complicated dynamics of the
entire food webs. That is why TN, TP, and their ratio are used as liable
parameters in studies assessing the sequential eutrophication of fresh waters
(QIN et al., 2020; SAVIC et al., 2022). Second GUILDFORD & HECKY
(2000) the ratio between TN and TP reflects the total pool of these nutrients
available for cycling and brings available information according to the in
situ ratio at which they can be available to the phytoplankton. This
chemical parameter results to be particularly suitable, since it provides a
quick rough estimation of the limiting nutrients without extensive
hydrobiological research, as well (NIKOLAI & DZIALOWSKI, 2014). As
shown in the graph of Figure 2, the present data according to the TN:TP
ratios provided the extreme values of a minimum 5 from S5 July samples
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and a maximum 11 from S3 samples of the same month once more,
resulting mostly in concordance with similar studies (DUPAS et al., 2015;
MATHEW et al., 2017; POIKANE et al., 2022). According to S5 sample
the assessed TN:TP ratios resulted in agreement with those referred by
SONDERGAARD et al. (2017) who fund noticeable seasonality in the ratio
between total N and total P by reaching values lower than 7 in summer dry
season and so indicating that N more easily becomes a limiting nutrient as
summer proceeds. In contrary the non-significant and constant high
differences between revealed seasonal TN:TP ratios of S3 and S4 samples
might be interpreted as pronounced sign of pollution induced by
uncontrolled waste input in western Albanian (and Montenegrin as well)
part of the Lake by 2021 extent use of shores by touristic activities. The
loading control of both N and P may play a very important role in the
restoration of aquatic life in eutrophic shallow lakes (KE et al., 2019).

Management of water quality requires the collection and analysis of large
that can be difficult to evaluate and synthesise. A range of tools have been
developed to evaluate water quality data; the Water Quality Index (WQI)
model is one such tool. WQI models are based on an aggregation of
functions which allow analysis of large temporally and spatially-varying
water quality datasets to produce a single value, i.e. the water quality index,
that indicates the quality of the waterbody. Physicochemical parameters of
water quality assessment are attractive to water management/supply
agencies as they are relatively easy to use and convert complex water
quality datasets into a single value measure of water quality that is easy to
understand (UDDIN et al., 2021). A large portion of the toxic effects
observed in surface waters cannot be attributed to compounds regularly
measured by water authorities, hence, there is an urgent need for an effect-
based monitoring strategy that employs bioassays to identify environmental
risks (GERAS’KIN et al., 2011; De BAAT et al., 2019). Bioassays provide
a more comprehensive picture of the chemical burden in the aqueous
environment (ALTENBURGER et al., 2019). Therefore, a wide spectrum
of in vitro, in vivo and in situ bioanalytical methods are broadly invented
and certified to bring accurate and advanced information according to the
monitoring of water contamination. Stress conditions deeply affect
physiological, metabolic, and morphological traits of plant roots, essential
organs for plant survival as they provide physical anchorage to the soil,
water and nutrient uptake, mechanisms for stress avoidance, specific
signals to the aerial part and to the surrounding biome (VIVES-PERIS et
al., 2020). Having the initial closely encounter to the physicochemical
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conditions and available contaminant mixtures present into assessed water
samples, the remarkable and often fast reaction of higher plants root system
used as bioassays serves to notice qualitatively and quantitatively the
presence and the nature of stress factors. The meristematic tissue of Allium
cepa L. located in root tips displays its great capability to respond even to
minute quantities of toxic substances revealing their potency to induce
serious genetic damages, which cannot be detectable even applying
nowadays sophisticated analytical capabilities. The most used biomarkers
are considered the mitotic index, chromosomal aberrations, and nuclear
abnormalities (CAMILO-COTRIM et al., 2022). Phytotoxicity tests result
to be valuable tools to determine the impact of the water containing waste
loaded with pollutants on tested plants, to calculate the tendency of
bioaccumulation factors and to clarify the mechanisms of toxic effects,
considering that each of the species may be characterized by a different
tolerance to contamination (MANAS & DE LAS HERAS, 2018). The A.
cepa L. root system has been successfully used and reviewed by numerous
authors to assess the phytotoxicity induced (FISKESJO,1997; KOPITTKE
etal., 2010; YADAV et al., 2019; HAQ. & KALAMDHAD, 2021 (tab.2).

Meanwhile the cellular differentiation eventuates the excessive cell
expansion and elongation, the root tip zone is the prime mover of root
growth associated with many physiological processes coming off
simultaneously such as: abundant water uptake and nitrogen mobilization,
increased sugar synthesis and sufficient translocation, and proper
functionality of cell and organoid membranes. If any perturbation of their
performance and management occur by pollutants implication and/or
combination with other abiotic factors immediate disrupted lipid
biosynthesis and harmful toxins accumulation unify the deleterious effects
leading to the reduction of cell wall elasticity and plasticity, lessening of
vacuoles capability to manage homeostasis, interdiction of normal root
growth, tissue necrosis, etc. homeostatic of to expand their have been
coupled to reduced cell wall expansibility, loss of vacuolar homeostatic
regulation, cellular toxicity, cell necrosis, and root growth inhibition. The
roots newly grown after the treatment of Allium cepa bulbs with Shkodra
Lake SW samples showed in general no morphological deformities despite
a few non significative bending, partially turgid and spotty darkened root
tips under the exposure to July and October with Shiroka (S3) and Zogaj
(S4) samples and only Stérbeq (S2) July sample. As shown in Table 2 and
Graph in figure 3 it was recorded the following distal variation in the mean
of the rooting length through spatial and temporal sample treatments of
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Table 2. Phyto- and genotoxic effects of seasonal and spatial Shkodra
Lake surface water samples induced on roots

of Allium cepa L. assay

Surface Lake WS
Parameter | Month NC 3 s, S5 S, Ss
MRL + SD April 5.39+0.643 5.17+0.560 4.960.222 4.64+0.491 4.82+0.267 6.07+0.328
. July 4.62+0.284 3.83+0.215 3.27+0.116%*0 3.050.207*° 3.66+0.155*2 3.97+0.284
(cm) October | 5.02+0.331 4.52+0.09 3.87+0.192* 3.56+0.123*2 3.74%0.444* 4.12+0.500
M1 + SD April 15.11+1.264 | 13.45+1.466 12.69+2.001 12.07+1.415 12.82+1.635 14.25+2.003
(fV_o) July 14.77£0.998 | 11.91+1.007 | 10.04+1.151* | 10.36+0.874*2 11.08+0.968* 11.96+1.786
October | 13.82£1.401 | 11.33+0.886 | 11.01+0.698* 10.51+1.110%* 9.54+0.431*¢ 11.61+2.013
CAI+ SD April 1.18+0.135 1.52+0.848 2.17+0. 401* 2.52+0. 101*b° 1.71+0.110 1.33+0.242
(0/‘0 ) July 1.07+0.223 2.01+0.034 2.39+0.228*P 4.11+0.284*¢ 3.28+0.353*¢ 1.88+0.508
October | 0.94+0.114 1.49+0.936 1.87+0.355* 3.21+0.166*¢ 2.3740.247*° 1.39+0.095
MTI+ SD April 0.008+0.0003 | 0.018+0.0007 | 0.012+0.0005 | 0.025+0.0041* | 0.020+0.0031% | 0.013+0.0002
(0/; ) July 0.003£0.0005 | 0.007+0.0001 | 0.025+0.0034*2 | 0.121+0.0079*¢ | 0.079+0.0047*¢ | 0.006+0.0001
October | 0.011+0.0002 | 0.006+0.0008 | 0.027+0.0013" | 0.154+0.0024*¢ | 0.031+0.0006*¢ | 0.027+0.0009

(Notes: Means labelled with asterisks and letters along each column are significantly different from respective
NC values according to One-Way ANOVA test (* P <0.05; ** P<0.001) and between spatial and periodic Lake
samples according to SNK test (p<0.05). WS — water samples, NC - negative control; MRL - mean root length;
MI - mitotic index; CAIl — index of abnormal chromosome frequencies in mitotic cells; MTI - mutagenicity index;

SD - standard deviation).
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A. cepa bulbs: an extension of 11% (April S5 sample) and a diminution of
longitudinal roots growth of 44% (July S3 sample) as compared to the
respective MRL values of corresponding NC-s. The seasonal biomonitoring
of S2-S4 samples significantly decreased the MRL (P<0.05 and P<0.001)
differing at 21-44% in July and 23-29% at October samples. Maximal
significant decreases of MRL between seasonal samples (p<0.05) collected
from the same spatial Lake station were computed during July at: Shiroka
(35%), Stérbeq (33%) and Zogaj (23%) samples compared to April ones
respectively.
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Figure 3. Comparative spatiotemporal phytotoxic effects induced by
surface water samples of Shkodra Lake on roots of Allium cepa L. assay
(Note: Filled markers reveal significant parameter values as compared to respective NCs)

The architecture of root system is pivotal for plant anchorage and efficient
uptake of water and nutrients, storage, resource acquisition and
communication, meanwhile the root elongation is more influenced by
mechanical and physical properties rather than chemical ones (ROGERS &
BENFEY, 2015). The hydraulic conductance and the turgor pressure
mostly contribute to root cells elongation, due to gene expression which
enabled the appropriate enzyme system to activate the cell walls extension.
SANTOS et al. (2014) have explained that the presence of pollutants as
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heavy metals in the medium where roots are growing, can decrease the cell
wall expansion due to their bond to the cell wall components and
interaction with cell wall losing enzymes, which in turn reduce root
prolongation. Based on MRL phytotoxicity parameter, examined Lake
samples showed a slight deterioration of the good chemical water quality
evidenced by former periodic studies (MESI & KOPLIKU, 2013;
KOPLIKU & MESI 2014; DIZDARI et al., 2022).

The rates of root growth and the eventual involvement of present chemical
hazards in assessed water solutions can be microscopely screened by the
quantification of Mitotic Index. The observations of MI significant
depression as compared to responsive NC values (P<0.05 and P<0.001)
was scrutinized in root meristem tissue of bulbs treated respectively with
S2 sample of July (32%) and S3 and S4 July (30 and 25%) and even
October samples (24 and 31%). Additionally, the slopiest significant
obstruction of meristematic proliferation activity (p<0.05) was present on
roots grown under Stwrbeq July sample exposure resulting 16% higher than
the treatment with Middle Lake April sample. The present data procured by
the cytological investigations are in compatibility with the above cited
phytotoxic effects impairing the onion root length. The observation
highlights that the reduction of root elongation reflects the mito-depressive
activity induced by the potential deleterious substances that S2, S3 and S4
SW samples contained during the most frequented seasons. The significant
abatements of both root length and mitotic activity are considered as
indicators of rhizotoxicity, a general phenomenon caused by most effluents
which continuously reach natural and artificial water bodies (FISKESJO,
1993; MESI & KOPLIKU, 2015). Urban sewage and sludge, detergents,
industrial effluents, and pesticides from agricultural appliances reaching
freshwater bodies have been reported to induce prominent cytotoxicity
effects on A. cepa root mitosis (PEDRAZZANI et al., 2012; PATHRATNE
et al., 2015; CORREA MARTINS et al., 2016; ROSCULETE et al., 2019;
MOTA et al., 2021; TZIMA et al., 2022). The treatment of onion bulbs
with S3 and S4 July and October samples inflicted some abnormal phases
distribution of cells undergoing mitosis, particularly delayed prophases and
suppression of metaphase, anaphase and more sparely of telophase stages.
The diminution of recorded M/P ratios highlighted the slight obstruction of
dividing cells entering metaphase and a potential restriction of mitosis
and/or retardation of cell cycles. The depression could have induced the
formerly discussed MI reduction, but it can also be the cue that after the
mitotic suppression, the surviving cells start to divide again, but cannot
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massively pass to the metaphase stage. Similar data have been reported by
STOYANOV et al. (2020).

Residues of harmful chemicals expand and remain diluted into the profile
of water bodies threatening not only the root proliferation activity of
exposed plants, but they can induce genotoxic effects, which often appear
in much lower concentrations than those of phytotoxicity incitement. Such
deleterious chemicals easily translocate to the shoot and impose hazard
health effects leading to mutagenicity and even carcinogenicity not only on
water macrophyte, but to the other chain web organisms, unfortunatelly.
Root meristematic tissue of Allium cepa is extensively applied as an
effective detector of genotoxic potency of freshwater pollutants. It is one of
the most efficient biotests for detecting and measuring the degree of
alterations in the system subjected to carcinogens/mutagens or chemicals
causing damage and allow to describe the effects by observing
chromosomal aberrations (TEDESCO & LAUGHINGHOUSE, 2012;
COM, 2018). Usually, the depression of mitotic activity negatively
correlates with the multiplication of genetic damages manifested as
chromosomal aberrations and micronucleated interphase cells. FIRBAS &
AMON (2014) inferred that chromosomes constitute the primary target for
cytogenotoxically induced irreversibly damaged chromosomes, nuclear
abnormalities, or disturbance of cell division. In the present investigation
there were present enough active meristematic cells in the field of view to
permit the observation of such abnormalities. As compared to respective
NC values of 1.18, 1.07 and 0.94 % (of cells occurring mitosis from the
total NDC), CAI levels induced under the treatment of bulb series with the
Lake water samples of April, July, and October 2021 monitoring, exceeded
precisely: 1.3-1.9 (S1), 1.8-2.2 (S2), 2.1-3.9 (S3), 1.5-3.1 (S4) and 1.1-1.8
(S5) folds those of seasonal negative controls.

As shown in Table 2 and Figure 4 the highest occurrence of chromosomal
aberrations appaired on onion roots treated with summer and autumn
samples. CAIl was revealed the most indicative parameter of the detected
genotoxicity traces. None of seasonal S1 and S5 samples induced
significant increase of aberrant chromosomes frequencies, otherwise from
S2 and S4 July and October ones. The genotoxic profile assessment of
Shiroka sampling station demonstrated the incurred triple significant
presence of morphologically abnormal chromosomes and behaviour (at
P<0.05 and 0.001). Moreover, responsive scored CAIl of S3 and S4 water
samples substantially sloped up with 186% and 206% (p<0.05) from April
to July. The interpretation of such findings could be based on the linkage
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between the weather hot conditions and the increased chemical
concentrations and variety of potential hazards into water, which then
interfered with mitotic spindle formation and chromatine organisation
inflicting the detected higher rates of chromosomal aberrations. The
microscopic scrutinization of abnormal chromosomes emerged on onion

Figure 4. Comparative spatiotemporal genotoxic and mutagenic effects
induced by surface water samples of Shkodra Lake on root meristems of

Allium cepa L. assay
(Note: Filled markers reveal significant parameter values as compared to respective NCs)
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root tip slides after the exposures to seasonal water samples revealed a
more stable typology compared to the diversified categories of
morphological aberrations induced by alternative spatial Lake samples. The
spectrum of observed CA types in mitotic meristem cells of onion roots
predominantly included sticky metaphasic chromosomes, anaphase bridges
and fragments, c-Mitosis, vagrant and lagging chromosomes. These
aberrations may be due to the high concentration of TN and TP into Lake
waters, particularly S3 and S4 during October period. Stickiness consists in
an irreversible genotoxic effect leading to cell cessation which is often
associated with chromosomal bridges (DUTTA et al., 2018). It could be

noted a drastic increase of physiological aberrations as sticky chromosomes
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under the roots treatment with water samples collected during hot weather
season. Different authors attribute the stickiness to the immediate reaction
of harmful chemicals (present in natural waters or experimental solutions)
with DNA, inducing DNA-DNA or DNA-protein cross-linking or through
altering the physicochemical properties of nucleic acids and/or
nucleoproteins. As explained by FARIZAN et al. (2021) such aneugenic
and irreversible damage leads to the formation of a chromosomes amorphic
mass (cluster) due to defective non-histone proteins responsible for
organizing chromosomes while mitosis and proper chromatid segregation
occur. Sticky chromosomes resulted (in % of respective seasonal CAI-s)
predominantly induced by S3 (27.9-42.3%), S4 (25.4-36.5%) and S2 (21.6-
33.2%) samples. Whereas typical clastogenic aberrations (bridges and
fragments) resulted more gradually distributed, predominating in general in
meristematic root tissues exposed to summer and autumn WS. Considered
as clear indexes of genomic instability (LEME & MARIN-MORALES,
2009), breaks and fragments generate as an aftereffect of the structural
destruction of chromosomal material by the direct contact of roots with
different diluted or suspended hazards. Their highest appearance (19.6% of
respective CAIl value) was found under July S3 sample exposure of root
meristem, meanwhile less than 10% fragmentation of anaphase and
telophase chromosomes were detected after 48h treatment with July and
October samples of S2 and S4 sites. It caught attention an approximative
7% and 3% of fragments onto the total chromosomal disorders induced by
S1 and S5 samples of April, demonstrating critical genotoxic effects scored
in rootlets which could be evoked by untreated amounts of industrial
effluents accumulated down streaming Moraga River during the rainy
season. FERETTI et al. (2007) assign the development of chromosomal
bridges mainly to the non-disjunction of sticky chromosome or breakage
and reunion during separation at anaphase. Additionally, the bridges can be
a product of the unbalanced translocation or inversion of chromosomal
segments (PANDEY & KUMAR, 2021). The data of the current
microscopic investigation detected anaphase bridges in diverse frequency
(12-24%) and less telophase bridges (4-11% of total recorded CAI-s), as
well. Despite being nonsignificant suchlike clastogenicity, induced on A.
cepa roots by spatial samples of Shiroka, Zogaj, Stérbeq and even Middle
lake (in minute demonstration), must serve as an indicator of pollutants
potential incorporation in Shkodra Lake aquatic ecosystem. KOPLIKU &
MESI (2013) describe the formation of laggards as imposed by the
functional inhibition of cytoskeletal proteins and tubulin polymerization
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producing ongoing abnormalities of spindle apparatus. Additionally lagging
arise when chromosomes fail to remain connected with spindle fibres
which may move to either of poles (KHANNA & SHARMA, 2013). In the
present study laggings were observed only in bulbs under S3 and S4
samples of July treatment, reaching respectively 11 and 7 % of the total
regarded CAI-s.

The obvious demonstration of trace mutagenic effects induced by S3 and
S4 April and July samples are related to the observation of small
frequencies of c-Mitosis, a chaotic dispersal of chromosomes into mitotic
cells, due to the defective extension/spreading of filaments to the poles or
even complete destruction of spindle apparatus. Microtubules and actin
filaments responsive for the organization and dynamics of cytoskeleton
structures are very sensitive to the presence even in low concentration of
metals and heavy metals as cadmium, mercury, chromium, copper, and
nickel, in particular. The potential excess of metal ions supply from
leaching out effluents of touristic activities, urban sewage industrial
practices surrounding the Lake area could be responsible for the delay
and/or disturbance of mitosis present as c-Mitosis, due to depolymerization
of spindle apparatus. On the other side several authors consider c-Mitosis
as a typical aberration caused on A. cepa root meristem exposed to different
pesticide classes and that’s why plants are broadly used for the evaluation
of environmental pollutants as pesticides because they are direct recipients
of agrotoxics, giving confident indices according to the mutagenesis
induced by affected places. c-Mitosis dominated by 39% and 52% the
frequency of the whole detected chromosomal disorders induced by WS
collected in autumn at the east part of Shkodra Lake stations (S1 and S2,
respectively). Such physiological disturbance of chromosomal structure and
allocation could be related to the potential runoff leaching of pesticides
applied in the agricultural area located closed to this part of Lake shore
perimeter or residual organic substances from untreated wastewaters. The
fragmentation of spindle apparatus in root meristematic cells of different
plants has been described to happen among others because of decreased
normal distribution and mediated concentration of free cytoplasmic Ca*
ions into meristematic tissue, due to the interaction with other heavy metal
divalent cations as Cd?* for example (HORIUNOVA et al., 2016). Their
displacement from exchange sites prevents calmodulin (CaM) to activate
the key enzymes of mitotic spindle, which in turn leads to depolymerization
of microtubules and the disturbance or inhibition of mitosis. The
occurrence of c-Mitosis often engenders the formation of micronuclei
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or/and multinuclear cells. Present vagrant or forward chromosomes
prevailed in the meristematic cells occurring mitosis after the exposure of
rooting onion bulbs to series of WS from July and October sampling at
Shiroka and Zogaj. The phenomenon indicated the precocious movement of
unequal chromosomes and their incorrect distribution to the mitotic spindle
poles due to unequal separation and then the failure of chromosomal
separations in anaphase stage. The inducement of such kind of abnormality
it is considered as a prominent toxigenic and turbagenic effect of a wide
spectrum of effluents (BONCIU et al., 2018; RASGELE, 2021).

Micronucleus assay is a fast and reliable routine system to measure the
genome damage and the induction of chromosomal aberrations, evaluated
as one of two major endpoints of mutagenicity, for not only hazard
identification but also risk assessment (HAYASHI, 2016). Nuclear
structures as micronuclei are not only biomarkers of disease but also play
an active role in studies related to human and animal tumour biology
(KIRSCH-VOLDERS et al., 2018; YE et al., 2019; KWON et al., 2020;
SOMMER et al., 2020). Micronuclei consist in small individual cores
containing DNA which can be microscopically observed both inside (not
distant from the parental nucleus in the cytoplasm) and/or outside the cells.
Many cytogenetic investigations exerted using higher plants including A.
cepa L. have evidenced their presence as a demonstrative anaugenic and
clastogenic effects of many environmentally harmful chemicals in the
meristematic root/shoot interphase cells (MA et al., 2005, MAJER et al.,
2005; MATSUMOTO et al., 2006; FERRETI et al., 2007; HOSHINA &
MARIN-MORALES, 2009; RADIC et al., 2010; PEDRAZZANI et al.,
2012; MAZZEO et al., 2015; BATISTA et al., 2016; CABUGA et al.,
2017; SILVEIRA et al.,, 2017; DUTTA 2018; ENNANCEUR, 2018;
BANTI, 2019; YADAV et al., 2019; KASSA, 2021). In this context an up
to date review concerning micronuclei formation and fate
KWASNIEWSKA & BARA (2022) summarize that they originate after the
contact of root system with mutagens from acentric fragments resulting
from double-strand not repaired breaks, not attached chromosome(s) to the
mitotic spindle at metaphase, kinetochore damage, failure of the cell cycle
control system, or centromeric DNA hypomethylation, breakage of
anaphase bridges that are formed from dicentric chromosomes,
concatenated ring chromosomes, union of sister chromatids, unresolved
sister chromatid connections, or chromosomes that have merged by
telomere fusion. Complex mixtures of unknown point source and nonpoint
source pollutants in concomitance with disadvantageous physicochemical
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factors, can act as noxious vectors imposing even compulsive DNA
damages to the biota living into the water ecosystem (MA et al., 2022).
Shiroka sample was the only April water treatment of onion roots capable
to increase the index of mutagenicity (MT]I, Table 2 and Graph in Figure 4)
to a significant level as compared to the respective NC value of 0.011% (P<
0.001). The slopiest significant rise of micronuclei frequencies through
seasonal samples was scored after the exposures to July WS when MTI
values significantly exceeded the respective April values (p< 0.05) induced
by the same spatial samples with 161% (S2), 97% (S3) and 88% (S4).
These values parallelly resulted 3.1 (S2), 4.0 (S3) and 3.4 (S4) fold higher
than responsive NC values (P< 0.05 and P< 0.001). The highest
extrapolated mutagenicity was affected by S3 October sample where the
observation of micronuclei overfulfilled with 4.7 folds the MTI value of
NC.

In a recent study and review according the evaluation of water and
sediments quality in the Montenegrin part of Shkodra Lake, KRIVOKAPIC
(2021) detected the presence of increased concentrations of (heavy) metals
in water in the following toxicity rank order: As > Pb > Zn, while the
analysis of the bio-concentration factor and the translocation ability of
Trappa natans revealed the evident pollution from Al, Cr, Cu, Zn and in
some parts of the plant even Pb, Cd, Hg. Formerly BEKTESHI &
MYRTAJ (2014) have detected in sediments of Albanian part the Lake and
leaves of submerged Ceratophyllum demersum and Vallisneria spiralis the
following sequence of harmful metals concentrations: Zn > Cu > Ni > Pb.
The main potential pollution sources for these heavy metals are the Steel
industry of Niksic and the Aluminum Plant (which are allowed to discharge
their effluents into surface waters of Moraca and Zeta Rivers, main
tributaries of Shkodra Lake), dump sites, and even untreated wastewaters.
Algae and higher plants growing in such polluted waters can bioaccumulate
and translocate through food chains toxic quantities of metals and heavy
metals which represent permanent environmental and human health risks.
All the above detected heavy metals have been proven to induce on Allium
cepa roots strong signs of genotoxicity and mutagenicity (KHANN &
SHARMA, 2013; MESI & KOPLIKU, 2014; SINGH et al.,, 2014
FIRBAS, 2015; PATHIRATNE et al., 2015; DE et al., 2016; SHARMA et
al.,, 2016; BECARO et al.,, 2017; ABUBACKER & SATHYA, 2017,
FRANCISCO et al., 2018; GUPTA et al., 2018; PIZZAIA et al., 2019,
SABEEN et al., 2020; SACRAMENTO et al., 2020), which confirm the
stipulation of the present biomonitoring investigation according to the
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presence of hazards as heavy metal containing pollutants even in the
Albanian part of the Lake. This critical phenomenon which knows no
political borders must be seriously taken in consideration from in charge
authorities, scientists and media concerned on the environmental quality of
Shkodra Lake region and sustainable development of both countries. The
conformity of data from simultaneous physicochemical and biomonitoring
assessments showing in the current paper as the most injurious the Shiroka
midsummer WS corroborate with similar studies referring that the
reduction of rainfall for long periods contribute to faster dilution of
effluents and alter the cytotoxic effects in natural water ecosystems
(KIKUDA et al., 2022), highly inhibit the normal conduction of cell cycle
and impose the contaminants genotoxic and mutagenic activities (RAMOS
et al., 2020). Resembling permanent increase of detected MN incurred
during the whole triple mutagenicity assessment of S3 and S5 samples, but
taking into consideration that none of aqueous solutions from Middle Lake
sampling station could induce significant mutagenic effects. Industrial and
human sewage effluents have the highest genotoxic effect indicated by
increased mitotic abnormalities approximately five times above the control,
thereby providing it more toxic than agriculture drainage water (KAMAL
et al.,, 2021). The current data resulted compatible with the above-
mentioned quotation, explaining the differences between S3, S4 and S2
samples according to the contaminants sources generation and levels.Apart
the permanent population use the shores and water bodies of Shkodra Lake
and its direct outflow Buna River recently serve as tourist destinations
throughout the year, which increases the probability of enhanced risk to
encounter serious damage to people from the consumption and
bioaccumulation of water pollutants, such as: the decline of immunity, the
appearance of chronic infections, the reduction of fertility and hereditary
diseases in offspring, the acceleration of aging processes, the appearance of
various forms cancer etc. The emitted results demonstrated the increased
presence of impurities in the lake affected mostly by interaction with the
unfavorable fluctuations of temperature and precipitation regime. In turn
particularly during the hot summer the DO content in the water is reduced;
the toxins produced by cyanobacteria and the harmful microbic activities
and dispersal augmented, the acidification and eutrophication of water
corrupted. The data evoke an urgent warning for the appliance of proper
remediation techniques, strict environmental legislation, frameworks and
guidelines implementation, as well as the renovation, and improvement of
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educational strategies to maintain as stable as possible and to protect
hereinafter the Lake water quality and the surrounding wetland.

Conclusions

The physicochemical and biomonitoring water quality assessment of
Shkodra Lake showed in the present study the respective rank order and
downward trend of spatial and seasonal sampling: Shiroka (S3) > Zogaj
(S4) > Stérbeq (S2) > Kamicé (S1) > Middle Lake (S5) and July > October
> April. The consistency of data evidenced as a positive correlation through
the deterioration of physicochemical water quality (mostly temperature,
transparency, Do, COD and TN:TP ratio) and increased phyto-genotoxicity
with even traces of mutagenicity on A. cepa roots during summer and early
autumn in Shiroka, Zogaj and Stérbeq samples revealed the suitability of
integrating such indicator methods to identify the real contamination point
and nonpoint sources of Shkodra Lake, to evaluate their temporarily
variations/consequences and to predict the harmful interaction of natural
and anthropogenic factors imposing severe threats to aquatic biota and
human health.
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ABSTRACT

The conservation of biodiversity in the area of North-East Albania and
especially in Peshkopia it s definitely related to its continuous monitoring.
This paper also serves this purpose regarding the Lepidopterofauna of this
area. These paper aims to determine the threats endangered butterflies are
facing in this area and proposing conservation measures for these
endangered species, to call on decision-making authorities to protect
especially endangered butterflies in this area of the north-northeastern
region of Albania. This paper is the result of a 2 years monitoring program
(2020-2021) of threatened butterflies in this area. Its presents 1 species
which belong to different categories of risk according to the definitions of
IUCN (International Union for the Protection of Nature): 16 species
including Erynis tages belong to vulnerable category (VU), 1 specimen
including Erebia pronoe belongs to DD category, 1 specimen Pirgus
armoricanus belongs to EN endangered category, 2 species Parnassius
apollo and Polymmatus eroides belong to critically endangered-category
(CR), 1 specimen Pontia chloridicae belongs to near threatened (LR)
category.

For each specimen order, family, bio ecology, habitat, chorology, meeting
placesis given. Correlations are also given between their risk categories as
well as with chorology. Special care should be shown especially for the
species in the category EN and CR, to prevent their disappearance.

Key words: lepidopterofauna, IUCN categories, endangered species,

chorology, habitat, disappearance, bio-ecology, Peshkopi
area.
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Té dhéna pér disa lepidopterofauné té rrezikuar té zonés sé
Peshkopisé né Shqipériné Verilindore

PERMBLEDHJE

Ruajtja e vlerave té biodiversitetit né zonén verilindore té Shqipérisé dhe
vecanérisht né Peshkopi éshté padyshim e lidhur me monitorimin e
vazhdueshém té tij. Ky punim i shérben edhe kétij géllimi lidhur me
lepidopterofaunén e késaj zone. Punimi synon té pércaktojé shkaget e
rrezikimit té fluturave té rrezikuara né kété zoné dhe té propozojé marrjen e
masave mbrojtése pér kéto specie té rrezikuara, duke u béré thirrje
autoriteteve vendimmarrése pér mbrojtjen e fluturave vecanérisht té
rrezikuara né kété zoné té rajonit veri-verilindor té Shqipérisé. Punimi éshté
rezultat i monitorimit 2- vjecar (2020-2021) té fluturave té kércénuara té
késaj zone. Ai paraget 21 lloje té cilat u pérkasin kategorive té ndryshme té
rrezikut sipas pércaktimeve té IUCN (Bashkimi Ndérkombétar pér
Mbrojtjen e Natyrés). 16 specie i pérkasin kategorisé VU ose kategorisé
vulnerabél, si¢ jané Erynis tages. 1 specie i pérket kategorisé DD si Erebia
pronoe, 1 specie i pérket kategorise EN ose té rrezikuar si Pirgus
armoricanus, 2 specie i pérkasin kategorisé CR ose kategorisé kritike té
rrezikuara si Parnassius apollo dhe Polymmatus eroides, 1 specie i pérket
kategorisé LR ose afér kategoria e specieve té kércénuara e tillé. Pér cdo
specie jepet rendi, familja, bioekologjia, habitati, korologjia, vendet e
takimit. Jané dhéné edhe korrelacione midis kategorive té rrezikut té tyre si
dhe me korologjiné. Kujdes i vecanté duhet treguar vecanérisht pér speciet
e kategorisé EN dhe CR, pér té lejuar zhdukjen e tyre.

Fjalét kyce: lepidopterofauna, kategorité e IUCN, specie té rrezikuara,
korologji, habitat, zhdukje, bioekologji, zona e Peshkopisé.

INTRODUCTION

Butterflies represent a rich order of species, reporting about 100.000
species (DELWAIDE & THIEREN 2010) also one of the groups of insects
with the highest diversity. Continuous monitoring serves to preserve the
values of this biodiversity (DHORA & MISJA 1999; FARMAIRE 1898).
In this paper we have focused on 21 endangered species according to the
categories defined by the IUCN (HALIMI et al. 2008; MISJA 2003). For
each of these endangered species is provided information on endangerment
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categories, habitat, and chorology, causes of endangerment and protection
measures.

Figure 1 - Map of Peshkopia Figure 2 - Map of Peshkopia 2

(https://www.google.com/maps/place/Peshko (https://encrypted-
pI/data= l 4m2 ' 3m1 I 150X135173954ffe4d01 B 0 tbnOgstauCCom/|mages’)q:tbn AngG
x10800b25b1c228847?sa=X&ved=2ahUKEw cRuPp3fNewVRstc-th_

j9k-aL1- 3k3taXHd4kZ3TsyI2hn68&s)
D7AhVJhvOHHSgpBKIQ8gF6BAJOEAE)

MATERIALS AND METHODS

The presence of the butterflies in the area of Peshkopia (Fig. 1 and 2) has
been monitored for 2 years, from 2020-2021 (MISJA et al. 1997; MISJA
2005).

Butterflies were caught by using a net and determined based on Misja et al.
(2006; 2010) and finally is determined its status. For each threatened
specimen the risk status, bio-ecology of habitat, and chorology where is
determined (MISJA 2001; MISJA & STRINIQI 2011).

RESULTS
This study found the presence of 21 endangered species which belong to
different IUCN categories (Fig. 3, 4 and Tab.1).
e 16 species belong to category VU and make up 76.2% of the
collected species.
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e 1 specimen belongs to the CR category and constitutes 4.76% of the
collected species.

e 1 specimen belongs to the DD category and constitutes 4.76% of the
collected species.

e 2 specimens belong to category LR and constitute 9% of the
collected species.

e 1 specimen belongs to EN (endangerers species) and it again
constitutes 4.76% of the collected species.

Risk categories

my

Figure 3 -Percentage of the species observed and their risk category

Families

D '

HESPERIDRRAPILLIONIDAPIERIDAE LUCANIDANYMPHALIDAE

Figure 4 - Frequency of the species for each family
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Figure 5 - Correlations between endangered species and their chrology

Corology

| Palartic

M Euroasiatic
Holarctic
Balkanic

B Holomediterrane

B European

B Mediterranean

B Eurosiberian

CONCLUSIONS AND RECOMMENDATIONS

* The species under consideration belong to 5 risk categories based on the
IUCN categorization. Their continuous monitoring plays an important role
in maintaining species diversity for this area.

* Special care must be taken especially for endangered species, those of the
CR category

» Of the 21 species taken in the study, the families represented by the
largest number of species are Lycanidae (7 species) and Nymphalidae (9
species) each.

* Examining the relationship between the endangered species and the
chorology of their distribution, we note that the studied species that are
represented the most are the Eurosiberian type of chorology comprising
47% of the species and the Mediterranean 24% of the species.

Protective measures recommended:

-The introduction of this information aims et existing everyone who works
on preservation and conservation of endangered species for them to be able
to make the right decision based on academic/scientific standards in the
process of observation and relevant category classification.

- Protection and conservation of habitats.

- Avoid commercial collections.
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- To preserve and protect the habitats of the species.
- Avoiding overgrazing.
- To undertake bioecological studies for the complete study of the species.

Table 1 Presence of the specimen of order Lepidoptera in Peshkopia

area
No Latin name Albanian IUCN Habitat Chorology Bioecology
common Status
name

1 Erynnis Tages | Pikabardha VU Itis found | Eurosiberian It flies in
(Insecta Kafe in grassy, | type April-
Lepidoptera, limestone September.
F. Hesperidae environme Gives 1
) nts, up to generation.

1800 m The

altitude caterpillar
lives in plants
of the genus
Thuepula
(Lotus L,)
Mileza
(Coronilla L)

2 Pirgus Pirgusi EN Itis found | Chorology It flies in
armoricanus in areas Mediterranea | May-
(Insecta without n type September.
Lepidoptera, moisture Gives 1-2
F. Hesperidae) and generations.

mountain The

slopes up caterpillar

to 1500 m lives in plants

altitude of the genus
Sorreca
(potentilla)

3 Parnassius Apollonia CR Occursin | Eurosiberian It flies in
apollo (Insecta plains and | type June-August.
Lepidoptera, mountain Gives one
F. slopes, generation.
Papillionidae) alpine The

pastures, caterpillar
rare lives in plants
wooded of the genus
meadows. Rushqyqge
(SedumL)

4 Parnassius Mnemosine VU Found in Eurosiberian It flies in
mnemosyne fields, type May-August,
(Insecta meadows, gives birth to
Lepidoptera, slopes and a generation.
F.Papillionidae mountain The
) slopes up caterpillar
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to 1800m. lives in plants
of the
Coridalis
genus
(Coridalis
Vent).

5 Pontia Bardhoshja LR Itis found | Eurosiberian Flies in April-
chloridice kloridike in warm type. August. Gives
(Insecta areas 2 generations.
Lepidoptera, without The plants
F. Pieridae) humidity where the

up to an caterpillar
altitude of lives are not
about well known.
1500m

6 Thecla betulae | Bishtakja e VU Itis found | Palaarctic It flies in
(Insecta Meshteknes in forests June-October.
Lepidoptera, and scrub Gives one
F. Lycanidae) areas up generation.

toan The

altitude of caterpillar

about lives in plum

1000 m. (Prunus
spinosa L),
white birch
(Betula alba
L) and plum
(Prunus L),
apricot..

7 Thermolycaen | Bishtakja VU Found in Holarctic It flies in
a dispar vllojce e meadows June-August,
(Insecta dushkut with gives birth.
Lepidoptera, pronounce The
F. Lycanidae) d caterpillar

moisture. lives in plants
of the genus
Lepjeta
(Rumex L.),
Nejce
(Polygonium
L)

8 Cupido Vogelushja VU Found in Eurosiberian Flies in April-
minimus blu pastures, type September,
(Insecta barren gives 2-3
Lepidoptera, meadows generations.
F. Lycanidae) up to The

2000m. caterpillar
lives in
different
families of the
Legume
family
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(Leguminosae

).

9 Maculinea Kalteroshja e VU Wetlands | Eurosiberian
alcon (Insecta | vogel e Meadows | type
Lepidoptera, kenetes with
F.Lycanidae) moisture

up to
100m
height.

10 | lolanaiolas Kalteroshja e VU Found in Mediterranea | It fliesin
(Insecta madhe plains, n type. May-July.
Lepidoptera, areas with Gives one
F. Lycanidae) rare generation.

shrubs up The

to 1000m caterpillar

altitude. lives in the
cocoon
(Caluteaarbor
escens L)

11 | Scoliantides Flatra kafe- VU Itis found | Eurosiberian It flies in
orion (Insecta | blujta in areas type April-August.
Lepidoptera, with Gives 1-2
F. Lycanidae) vegetation generations.

but The
without caterpillar
moisture lives in the
up to an grape plant
altitude of (Sedum L).
1300m.

12 | Polymmatus Flatrakaltra CR Found in Eurosiberian It flies in
eroides bordurzeze mountain | type June-July.
(Insecta plains up Gives one
Lepidoptera, to 2000m generation.
F. Lycanidae) altitude. The plants

where the
caterpillar
lives are not
known for
sure.

13 | Erebia Zijoshja VU Found in Eurosiberian It flies in
aethiops etiops mountaino | type. July-
(Insecta us areas September. It
Lepidoptera, up to 2000 gives birth to
F m altitude. one

Nymphalidae)

generation.
The
caterpillar
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lives in
various
herbaceous
plants,
especially
those of the
gram genus
(Dactylus L),
Flokeze (Poa

L)

14 | Erebia Pronoe | Zijoshja DD Itis found | European type | It fliesin
(Insecta pronoe in forest July-August.
Lepidoptera, areas or The plants
F. mountain where the
Nymphalidae) meadows, caterpillar

atan lives are not
altitude of known.
1000-

2000,

15 | Erebia medusa | Zijoshja e VU Itis found | Euro-Siberian | It fliesin
(Insecta pyllit in plains, | type May-July.
Lepidoptera, forests Gives one
F. especially generation.
Nymphalidae) in more The

humid caterpillar
places, lives in
1000 to different
2000m plants, mainly
altitude in bloody
millet
(punicum
sanguinale
L.), millet
(milum
effusum).

16 | Minois dryas Driada VU Found in Eurasian It flies in
(Insecta moist July-
Lepidoptera, meadows, September. It
F. rare gives birth to
Nymphalidae) forests, one

valleys up generation. It

to 1500m lives in the

altitude. arrhena
(arrhenaterum
elarius) and
some plants
of the genus
bishpelez

(festuca L),
flocoze (Poa)
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17 | Chazara Briseida VU Found in Mediterranea | It fliesin
briseis (Insecta areas n June-
Lepidoptera, without September. It
F. moisture, gives birth to
Nymphalidae) limestone one

up to generation.

1500m The

altitude. caterpillar
lives in
various
leguminous
plants,
especially
those of the
genus
pirregiasja
(sesleris
Scop.)

18 | Hipparchia Gurishtorja VU Found in Mediterranea | It fliesin
alcyone dry areas, | ntype May-July. It
(Insecta sparse chorology . gives birth to
Lepidoptera, forests up one
F. to 1550 m generation.
Nymphalidae) altitude. The

caterpillar
lives mainly
in the pinna
tree
(brachypodiu
m pinnatum
L.

19 | Azuritis Admiralja VU Occursin | Mediterranea | It flies in
reducta njollbardha sparse n May-
(Insecta forests, September. It
Lepidoptera, fields and gives 2
F. Nymphalida forests. generations.
e) The

caterpillar
lives in plants
of the genus
lulemaji
(Lonicera L.).

20 | Nymphalis Kembe VU Habitat : European It flies in
xanthomelas verdha Found in April-August.
(Insecta forests It gives 2
Lepidoptera, and bushy generations.
F. areas up The
Nymphalidae ) to an caterpillar

altitude of lives in

about deciduous

1000m trees,
especially
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those of the
genus of vine
(ulmus L),
willows (salix
L.), pear
(prunus
communis L),
cherry

21 | Nympalis Zimbajtesja VU Found in It flies in
antiopa valleys, May-July, but
(Insecta sparse also in the hot
Lepidoptera, F forests, days of spring
Nympalidae) stony and autumn.
places, Gives 1

goes up to generation.
2000m The
caterpillar
lives in plants
of the willow
genus (salix
L), vidhi
(ulmus L),
poplar
(populus L)
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Pérhapja e Salmonellae typhimurium né grupmosha té
ndryshme té qytetit té Shkodrés pér vitet 2019-2021

Nevila Bushati *2, Vera Mashi 2
1 Qendra e Studimit té Ujérave té Rajonit té Shkodrés, Fakulteti i
Shkencave té Natyrés,
2 Qendra e Diagnostikimit Mikrobiologjik “Wolfdieter Six1”, Fakulteti i
Shkencave té Natyrés

PERMBLEDHJE

Studimi yné paraqget rastet pozitive té identifikuara me Salmonela
typhimurium né grupmosha té ndryshme té qytetit t€ Shkodrés pér njé
periudhé 3- vjecare 2019-2021. Shumica e personave té infektuar me
Salmonelozé zhvillojné diarre, ethe, dhimbje barku 12-72 oré pas
infektimit. Sémundja zakonisht zgjat 4-7 dité dhe shumica e njerézve
shérohen pa marré trajtim. Né infeksionet e shpeshta té zorréve qé
karakterizohen me diarre, fekalet merren né fazén akute té sémundjes.
Vonesa e dérgimit té analizés né laborator bén qé té kemi rezultate negative
nga koprokultura sepse salmonelat dhe shigelat nuk mund t’u rezistojné
ndryshimeve té ph-it. Né studimin toné kemi marré né konsideraté té
dhénat e pacientéve té ndryshém té ardhur né Qendrén e Diagnostifikimit
Mikrobiologjik “Wolfdieter SixI” nga gyteti i Shkodrés pér vitet 2019-2021
té analizuara pér praniné e Salmonelés. Nga totali i 2001 analizave pér
infeksione gastro-intestinale pér vitet (2019-2021) né Qendrén e
Diagnostikimit Mikrobiologjik “Wolfdieter Sixl”, rezultuan pozitive 102
raste me Salmonellae typhimurium ose 5%. Rezultatet e analizave treguan
gé grupmoshat mé té prekura me Salmonellae typhimurium jané grupmosha
0-4 vje¢c me 23 raste, grupmosha 20-24 vje¢ dhe 60-64 vje¢ me nga 9 raste
pozitive secila. Metoda e pérdorur pér té provuar ndjeshmériné dhe
rezistencén e antibiotikéve ishte metoda Kirby-Bauer. Metoda Kirby-Bauer
e difuzionit té disgeve éshté njé nga testet mé té praktikuara té
ndjeshmérisé antimikrobike. Rastet pozitive me Salmonellae typhimurium
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rezultuan té ndjeshme ndaj: fosfomycinés 86%, gentamicinés 77%,
doxycyclini 76%, bactrimi 52%, ceporini 40%, nitrofurontoini 30% etj.

Fjalét kyce: Salmonellae typhimurium, dhimbje barku, diarre, grupmosha,
antibiotikeé etj.

The prevalence of Salmonellosis in different age groups of the city of
Shkodra for the years 2019-2021

ABSTRACT

Our study presents the positive cases identified with Salmonella
typhimurium in different age groups of the City of Shkodra for a period of 3
years 2019-2021. Most people infected with Salmonellosis develop
diarrhea, fever, and abdominal pain 12 to 72 hours after infection. The
illness usually lasts 4-7 days and most people recover without treatment. In
frequent intestinal infections characterized by diarrhea, feces are taken in
the acute phase of the disease. The delay in sending the analysis to the
laboratory leads to negative results from coproculture because salmonella
and shigella cannot resist changes in ph. In our study, we have taken into
consideration the data of various patients who came to the Center for
Microbiological Diagnostication "Wolfdieter SixI" from the city of Shkodra
for the years 2019-2021, analyzed for the presence of Salmonella. From the
total of 2001 tests for gastro-intestinal infections for the years (2019-2021)
at the Center for Microbiological Diagnostication "Wolfdieter SixI", 102
cases with Salmonellae typhimurium or 5% were positive. The results of
the analyzes showed that the age groups most affected by Salmonella
typhimurium are the age group 0-4 years old with 23 cases and the age
groups 20-24 years old and 60-64 years old with 9 positive cases in each
age group. The method used to test susceptibility was the Kirby-Bauer
antibiotic method. The Kirby-Bauer disk diffusion method is one of the
most widely practiced antimicrobial susceptibility tests. Positive cases with
Salmonellae typhimurium were sensitive to: fosfomycine 86%, gentamicine
77%, doxycycline 76%, bactrime 52%, ceporine 40%, nitrofurontoine 30%,
etc.

Key words: Salmonellae typhimurium, abdominal pain, diarrhea, age
group, antibiotics etc.
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Hyrje

Salmonelat merren népérmjet ujit té ndotur, népérmjet produkteve
ushgimore ose népérmjet pérhapjes direkte fekal-orale tek fémijét. Burimi
mé i shpeshté i infeksioneve njerézore jané produktet ushgimore té pasura
me proteina si p.sh. pulat dhe vezét etj. TAMBURI et. al (2002).

Salmonellae typhimurium éshté shkaktare e zakonshme e helmimeve nga
ushgimet (salmoneloza) tek njerézit, gé pérhapet pérmes ushgimit té
kontaminuar. Llojet e Salmonellae typhimurium shkaktojné sémundje
gastrointestinale té karakterizuara nga diarre, ngérce dhe temperaturé
(ANDONI R. 1982). Sémundjet gé vijné nga ushgimi mund té jené té
rénda, vecanérisht pér fémijét e vegjél. Sémundjet diarreike jané sémundjet
mé té zakonshme @€ vijné nga ushgimi i pasigurt, 550 milioné njeréz
sémuren ¢do vit, duke pérfshiré 220 milioné fémijé nén moshén 5 vjeg.
Salmonela éshté njé nga 4 shkaget kryesore globale té sémundjeve
diarreike (www.who.int). Pérhapja né qarkullimin e gjakut varet nga
faktorét e bujtésit dhe virulenca e llojit té Salmonelés dhe ndodh né mé pak
se 5% té infeksioneve. Nése infeksioni pérhapet né garkullimin e gjakut,
¢do organ mund té infektohet (p.sh., mélcia, fshikéza e témthit, kockat ose
meningjet) www.cdc.gov. Né vendet e zhvilluara burimi mé i zakonshém i
infeksionit éshté ushqgimi. Identifikimi i burimit ushgimor qé shkakton
sémundje ndonjéheré éshté i véshtiré, por éshté masa mé e réndésishme pér
té parandaluar pérhapjen e infeksionit. Shi, C., et.al (2015). Uji mund té
pérfagésojé njé burim ndotjeje. Ford, L., et. al (2016). Njé studim i
Salmonelozés né Bashkimin Evropian gjaté njé periudhe 15-vjecare (2000—
2014) tregoi se shérbimet e kateringut jané njé burim shumé i réndésishém,
duke gené i dyti pas rasteve té regjistruara né mjedisin familjar. Vezét dhe
produktet e vezéve ishin burimi kryesor i infeksionit, pasuar nga mishi dhe
perimet. Pérgatitja e duhur e ushgimit luan njé rol thelbésor.Gunel, E., et. al
(2015). Restorantet pérfagésojné njé vend té zakonshém pér fillimin e njé
shpérthimi. Larja e duarve té punonjésve mbetet njé veprim shumé i
réndésishém né parandalimin e kétyre shpérthimeve. Spackova, M., et.al
(2019). Sé fundi, ndotja mjedisore (burimet e ujit), mund té jeté e pérfshiré
né pérhapjen e rasteve me Salmonela, e cila éshté njé nga shumé patogjenét
gé mund té transmetohet pérmes ujit té pijshém. Rekomandimi i
mirénjohur, por shpesh i anashkaluar pér té parandaluar diarrené e udhétarit

"Zieni, q€roni, gatuani, lani me ujin e duhur” tingéllon e vérteté edhe sot.
(CDC, 2020).
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Materiali dhe Metodat

Analizat pér identifikimin e Salmonellae typhimurium u realizuan né
Qendrén e Diagnostikimit Mikrobiologjik “Wolfdieter SixI”, Universiteti i
Shkodrés “Luigj Gurakuqi”. Totali i analizave té realizuara nga Qendra e
Diagnostikimit Mikrobiologjik pérkon me njé numér prej 2001 analizash
koprokulture té sjella nga pacienté té moshave té ndryshme pér vitet (2019-
2021) prej té ciléve 102 raste rezultuan pozitiv me Salmonellae
typhimurium, ndérsa rastet e tjera rezultuan pozitiv me Escherichia coli tox
OB I, Escherichia coli OB Il, Shigellae flexner, Shigellae boydii, Shigellae
Schmitz etj: Né artikullin toné jané paraqgitur vetém 102 rastet pozitive té
koprokulturave me Salmonellae typhimurium pér njé periudhé 3- vjecare, té
cilat i pérkasin viteve 2019-2021 nga grupmoshat e ndryshme té
pacientéve. Mbjellja e koprokulturés pér Escherichia coli u realizua me
tampon duke marré materialin nga fecet dhe duke e mbjellé né terrenin
Endo-Agar ndérsa pér Salmonellae dhe Shigellae u bé né terrenet e
pasurimit né DC-Agar dhe SS— Agar. Pjatat u inkubuan né termostat pér
18-24 oré né temperaturén 37°C dhe u lexuan pas 24 oréve. Terreni DC-
Agar ka ngjyré bezhé lehtésisht t& kuge, kolonité e shigelave jané pa
ngjyré, nganjéheré lehtésisht né krem nga gé nuk e fermentojné laktozén,
kurse salmonelat dhe llojet e tjera té cilat formojné H.S (acid sulfhidrik)
japin ngjyré té zezé té kolonisé ose vetém né gendér té saj. Pér kolonité e
dyshuara pér Salmonelé dhe Shigelé u bé kalimi me ané té anzés sé drejté
né terrenin Hajna pér 24 oré né temp 37°C. Té nesérmen u vlerésuan
pérséri dhe né rastet e dyshimta subkulturat u kaluan né terrenin tjetér
Kristenzen. Mé pas u realizuan provat e fermentimit té sheqgernave, laktozé,
glukozé, manit, saharozé, Simmons citrat, indol etj. Mbas provave té
fermentimit té shegernave u realizuan antibiogramat me metodén e
difuzionit té antibiotikéve né terrenin Mueller Hinton (ANDONI R. 1982).
Metoda e pérdorur pér té provuar ndjeshmériné dhe rezistencén e
antibiotikéve ishte metoda Kirby-Bauer. Antibiotikét e pérdorur ishin:
fosfomycina, doxycyclini, gentamicini, bactrimi, ceporini, azitromicini,
nitrofurontoine etj.

Rezultate dhe diskutime

Nga totali i analizave 2001 mostra koprokulturash té analizuara né Qendrén
e Diagnostikimit Mikrobiologjik “Wolfdieter SixI” gjaté viteve 2019-2021,
rezultuan pozitive me Salmonellae typhimurium vetém 102 analiza ose 5%,
ndérsa mostrat e tjera té feceve rezultuan pozitive me Escherichia coli tox
OB I, Escherichia coli OB Il, Shigellae flexner, Shigellae boydii, Shigellae
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Schmitz etj. Studimi yné paraget vetém rastet pozitive me Salmonellae
typhimurium.

Pérqgindja e rasteve pozitive me
Salmonellae typhimurium

Raste positive me
Saknonellae
typhimurium

5%

Totali
95%

Figura 1. Pérqgindja e rasteve pozitive me Salmonellae typhimurium
pér vitet 2019-2021

Nga figura nr.1, jepet pérgindja e rasteve pozitive prej 5% me Salmonellae
typhimurium pér 3 vite analiza pér vitet (2019-2021).

Pérqindja e rasteve pozitive me Salmonellae
typhimurium sipas viteve

| Viti 2019 mViti2020 mViti2021

Raste pozitive
viti2021

28%

Raste pozitive
viti 2020

A5%

Raste pozitive
viti 2019
37%

Figura 2. Rastet pozitive me Salmonellae typhimurium pér vitet
2019-2021

Né grafikun e mésipérm figura 2, paraget rastet pozitive né pérgindje té
Salmonellae typhimurium sipas viteve nga 2019-2021, viti 2019 rezultoi me
49 raste pozitive me Salmonellae typhimurium ose 37%. Viti 2020 rezultoi
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me 706 raste pozitive me Salmonellae typhimurium ose 35%, viti 2021
rezultoi me 17 raste pozitive me Salmonellae typhimurium ose 28%.

Rastet pozitive me Salmonellae typhimurium pér vitet
2019-2021

= Viti 2019
m Viti 2020
w Viti 2021

Figura 3. Pérhapja e Salmonellae typhimurium sipas grupmoshave
té ndryshme pér vitet 2019-2021

Nga figura 3, rezulton se grupmosha mé e prekur né qytetin e Shkodrés me
Salmonellae typhimurium é&shté grupmosha nga 0-4 vje¢ me 15 raste
pozitive pér vitin 2019.

Totali i rasteve pozitive me Salmonellae typhimurium pér
vitet 2019-2021
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Figura 4. Rastet pozitive me Salmonellae typhimurium sipas
grupmoshave té ndryshme pér vitet 2019-2021
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Nga figura 4, grupmosha 0-4 vjec rezulton me 23 raste pozitive me
Salmonellae typhimurium pér 3 vite analiza (2019-2021). Mé pas vijné
grupmoshat 20-24 vjec dhe 60-64 vje¢ me nga 9 raste pozitive secili. Rastet
pozitive té konstatuara nga Salmonellae typhimurium (jotifoide) né studim
jané raste sporadike dhe nuk kané lidhje epidemiologjike me njéra-tjetrén.
Sipas buletinit mujor té& sémundshmérisé infektive tetor 2019 publikohet se
gjaté muajit tetor 2019 jané raportuar 54 raste me Salmonelozé jotifoide, té
konfirmuara (1.93/100.000 banoré). Raste me Salmonelozé jotifoide kemi
né Shkodér (2.71/10.000 banoré), Tirané (0.07/10.000 banoré) dhe Dibér
(0.48/10.000 banoré). Salmonellae typhimurium zakonisht infekton bujtésin
nga goja pas gélltitjes sé ujit ose ushgimit té kontaminuar. Pérhapja e
infeksionit lehtésohet nga aftésia e organizmit pér té mbijetuar pér disa dité
né ujérat néntokésoré, ujin e pellgjeve ose ujin e detit dhe pér muaj té téré
né produkte ushgimore té kontaminuara, si vezét dhe midhjet e detit.
(BHAN, MK.,et. al 2005).

Ndjeshménia dherezistenca e shtameve té Salmonellae
gphimurium ndaj preparateve kimioterapeutike

M Sensibel W Mes. Sensibel Rezistent

Figura 5. Pérqgindja e ndjeshmérisé dhe rezistencés sé
Salmonellae typhimurium ndaj preparateve kimioterapeutike

Figura 5, paraget pérgindjen e ndjeshmérisé dhe rezistencés sé Salmonellae
typhimurium ndaj preparateve kimioterapeutike. Rastet pozitive me
Salmonellae typhimurium sipas figurés 5, rezultuan té ndjeshme ndaj:
fosfomycinés 86%, gentamicinés 77%, doxycyclini 76%, bactrimi 52%,
ceporini 40%, nitrofurontoini 30% ndérsa sipas figures 6, shtamet pozitive
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té Salmonellae typhimurium rezultuan rezistente ndaj: augmentinés 97%,
ceftriaxonin 95%, erythromycini 83%, ampicillini 82%, amoxicillini dhe
levofloxacini 74% etj.

Rezistenca e shtameve te Salmonellae typhimurium ndaj
preparateve kimioterapeutike
M Seriesl
“
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Figura 6. Pérgindja e rasteve té rezistencés sé
Salmonellae typhimurium ndaj preparateve kimioterapeutike

Pérfundime

Nga totali i 2001 analizave pér infeksione gastro-intestinale pér vitet (2019-
2021) né Qendrén e Diagnostikimit Mikrobiologjik “Wolfdieter SixI”,
rezultuan pozitive 102 raste me Salmonellae typhimurium ose 5%.
Rezultatet e analizave treguan @& grupmoshat mé té prekura me
Salmonellae typhimurium jané grupmosha 0-4 vje¢ me 23 raste, grupmosha
20-24 vje¢ dhe 60-64 vje¢ me nga 9 raste pozitive secila. Arsyeja qé
grupmosha 0-4 vje¢ paraget raste mé shumé té infektuara me Salmonellae
typhimurium lidhet edhe me moszbatimin e rregullave higjieno-sanitare.
Salmonela mbetet shkaktari kryesor i sémundjes akute té diarresé. Burimi
mé 1 réndésishém mbetet ushgimi dhe higjiena personale. Rol té
réndésishém luajné praktikat rigoroze té higjienés, té cilat duhet té zbatohen
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né industriné e pérpunimit dhe pérgatitjes sé ushqgimit, vecanérisht duhet té
realizohen kontrolle mjedisore né prodhimin e ushqgimit té gatshém dhe
produkteve té gatshme pér t’u gatuar.
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Vlerésimi i cilésisé sé ujit té pijshém né qytetin e Krujés
pérmes parametrave mikrobiologjiké dhe kimiké
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PERMBLEDHJE

Kruja éshté njé gytet né Shqipériné gendérveriore, vetém 20 km né veri té
kryeqytetit té Shqipérisé. Edhe pse Kruja éshté njé zoné shumé e pasur me
burime ujore, banorét e saj e vuajné akoma mungesén e ujit té pijshém.
Sistemi i furnizimit me ujé i Krujés pérbéhet nga dy burime kryesore
(Shkreta dhe Livadhet) rreth 11 km larg qytetit. Né stinén e verés prodhimi
i kétyre dy burimeve bie né 22 I/s, i cili nuk éshté i mjaftueshém pér
banorét. Né zonén e Vaomirés rreth 1.5 km né juglindje té€ burimit té
Shkretés éshté ndértuar depoja e re me kapacitet 500 m® ujé dhe njé rrjet
transmetimi prej 15.6 km pér té pérmbushur nevojat pér ujé té pijshém pér
banorét e zonés. Furnizimi me ujé i banoréve té qytetit t& Krujés béhet me
ujin gé vjen nga ujésjellési i vjetér i Shkretés me orar shumé té reduktuar,
1-2 oré né dité. Banorét gé jetojné né pallate shfrytézojné depozitat
individuale té ujit gé ka secila familje. Ndérsa disa banoré gé kané shtépi
private kané ndértuar puse dhe shpime individuale. Punimi u pérgendrua né
studimin e patogjenéve mikrobikeé si: E. coli dhe pércaktimi i parametrave
fiziko-kimiké (pH, temperatura, pércjellshméri, TDS, amoniaku, klori
residual, NO2 NO3’), né ujin e pijshém né Krujé. Pér treguesit kimiké
rezulton, se pH, amoniaku, nitratet dhe nitritet jané brenda kufijve té lejuar
gjaté gjithé kohés sé monitorimit né té gjitha ujérat e marra né studim.
Vlera mé e larté e E. colit /100 ml ujé (MPN) né ujin e rubinetit éshté 8
cfu/100ml né stinén e verés. Kjo ndotje vjen edhe pér shkak té rrjetit té
vjetér e té amortizuar si dhe ndérhyrjeve gé jané béré nga persona té
papérgjegjshém. Sipas direktivés 98/83/EC mbi cilésiné e ujit té pijshém
pér konsum njerézor, ky ujé nuk éshté i pérshtatshém pér t’u piré. Nga
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biseda me banorét e zonés gjaté stinés sé verés pérdorin ujin e ambalazhuar
ose ujin e mbushur direkt nga veté banorét né burimin e Qafshtamés.

Fjalé kyce: ujé i pijshém, sémundje hidrike, parametra mikrobike, E. Coli.

Assessment of drinking water quality in the city of Kruja through
microbiological and chemical parameters

ABSTRACT

Kruja is a city in north-central Albania, just 20 km north of the capital of
Albania. Although Kruja is a very rich area with water resources, its
inhabitants still suffer from the lack of drinking water. Kruja's water supply
system consists of two main sources (Shkreta and Livadhe) about 11 km
from the city. In the summer season, the production of these two sources
drops to 22 I/s, which is not enough for the residents. In the area of
Vaomira, about 1.5 km to the South-East of the spring of Shkreta, a new
reservoir with a capacity of 500 m3 of water and a transmission network of
15.6 km has been built to fulfill the drinking water needs of the residents of
the area. The water supply of the inhabitants of the city of Kruja is done
with the water that comes from the old Shkreta aqueduct with a very
reduced schedule, 1-2 hours a day. Residents living in the buildings use the
individual water tanks that each family has. While some residents who have
private houses have built individual wells and boreholes. The work was
focused on the study of microbial pathogens such as: E. coli and the
determination of chemical parameters such as: (pH, temperature, TDS,
ammonia, residual chlorine, NO2-, NO3-) in drinking water in Kruja. For
the chemical indicators, it turns out that: pH, ammonia, nitrates and nitrites
are within the allowed limits throughout the monitoring time in all the
waters taken in the study. The highest value of E. coli cfu/100 ml water
(MPN) in tap water is 8 cfu/100 ml in the summer season. This pollution
also comes from the old and amortized network as well as from the
interventions of irresponsible people. According to directive 98/83/EC on
the quality of drinking water for human consumption, this water is not
suitable for drinking. From the conversation with the residents of the area
during the summer season, they use bottled water or water filled directly by
the residents themselves at the source of Qafshtama.

Key words: drinking water, water disease, microbial parameters, E. coli.
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Hyrje

Uji éshté njé dhuraté natyrore dhe njé domosdoshméri pér jetén. Sasia dhe
cilésia e ujit gé konsumohet pér ¢cdo banor né njé vend té caktuar shpreh
indirekt edhe nivelin higjieno-sanitar té asaj popullate (Direktiva
2000/60/KE). Né aspektin higjieno-sanitar, uji nuk duhet té plotésojé vetém
kérkesat cilésore mikrobiologjike dhe fiziko-kimike té tij, por edhe kérkesat
sasiore (Direktiva 2000/60/KE). Shqipéria, éshté ndér vendet e para té
Evropés pérsa i pérket sasisé sé ujit pér frymé té popullsisé, rreth (80%) e
ujit t& pijshém merret nga burimet néntokésore dhe vetém 20% nga ujérat
sipérfagésore (Flogi, 2007). Ujérat sipérfagésore mund té jené me origjiné
nga lumenjté, ujémbledhésit ose ligenet. Ujérat néntokésoré mund té jené
me origjiné nga burime, ose puse individuale apo kolektive. Né gjithé
territorin e vendit, sasia e ujit pér frymé/vit arrin mbi 13’000 m3 (Stanners
& Bordeau, 1995; Nezaj 2014) megjithaté ajo nuk arrin té plotésojé nevojat
me ujé té pijshém né shumé rajone té saj, pasi menaxhimi dhe kontrolli i
tyre nuk béhet konform ligjeve té miratuara nga shteti shgiptar madje né
disa zona nuk u nénshtrohen asnjé lloj trajtimi (Shkupi, 2013). Sipas
studimeve mé té fundit né Shqipéri rrjedhin rreth 1300 m® ujé né sekondé
dhe pér té pérmbushur nevojat e saj Shqipérisé i duhet vetém 1 % e késaj
rezerve. Nga pérllogaritjet zyrtare, rreth 68 % e sasisé sé prodhuar shkon
dém dhe humbet. 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 (Bushati., N. et
al., 2020). Sipas OBSH-sé (2004), rreth 80% e té gjitha sémundjeve dhe
mbi 1/3 e vdekjeve né vendet né zhvillim shkaktohen nga pirja e ujit té
kontaminuar. Né qytetin e Krujés uji i pijshém pérftohet nga burime
natyrore néntokésore. Dy nga burimet néntokésore té ujit té pijshém jané:
Shkreta dhe Livadhet rreth 11 km larg qytetit. Rrjeti kryesor i burimeve
pércjell ujin né gytet. Rrjeti i linjés sé transmetimit té burimit t& Shkretés
éshté rreth 41- vjecar, po késhtu dhe rrjeti i linjés sé transmetimit né
Livadhe éshté rreth 21- vjecar. Né stinén e verés prodhimi i kétyre dy
burimeve bie né 22 I/s, i cili nuk éshté i mjaftueshém pér banorét e Krujés.
Né zonén e Vaomirés rreth 1.5 km né Jug-Lindje té burimit té Shkretés né
té njéjtén shtrirje né vargmalet e Ské&nderbeut éshté ndértuar depoja e re me
kapacitet 500 m® ujé dhe njé rrjet transmetimi prej 15.6 km pér té
pérmbushur nevojat pér ujé té pijshém pér 17500 banoré. Ky rrjet i
ujésjellésit dhe kanalizimeve té qytetit té Krujés é&shté ndértuar né
periudhén 2019-2021, por nuk éshté akoma funksional. Né total Sh.a.UK
Krujé administron njé rrjet ujésjellési prej 142 km nga i cili 29 km rrjet
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kryesor dhe 113 km rrjet shpérndarés dhe prodhon mesatarisht 2.5 milion
m?3 ujé né vit népérmjet katér sistemeve me rrjedhje té liré dhe dy sistemeve
me ngritje mekanike. Rrjeti i brendshém i shpérndarjes sé ujit né familjet e
qytetit dhe fshatrave pérreth, vazhdon té jété rrjeti i vjetér dhe i amortizuar.

Materiali dhe Metodat

Pér té realizuar njé vlerésim sa mé té sakté mbi cilésiné e ujit té pijshém,
jané marré dhe jané analizuar mostra uji nga depot dhe ujésjellési. Mostrat
jané marré né periudhén mars 2021 - mars 22, dhe jané analizuar né
laboratorin e Mikrobiologjisé prané Njésisé Vendore té Kujdesit
Shéndetésor Krujé (tabela 1).

Tabela 1. Shpérndarja e pikave té kampionimit pér secilén zone.

Nr. Zonat Vendi i kampionimit té marré
L Lagje Varosh : Bfel? (r)u(b[i)n?[i (U 1)
2. Lagje Qendér Krujé : BTEE) cr)u(b[i)n?[i U2
> Lagje Berbere * Ui rubineti (U3)
4 Lagje Kasme : Bje(f cr)u(b[i)n?[i (U 4)
> Lagje Derede : Bjeep Fubinet (u5)
® Lagje Pengile : Bjeep Fubinet (U6)
" Lagle Abaze : Uk Fubinet U7

Marrja e mostrave té ujit té pijshém

Marrja e mostrave té ujit té pijshém éshté béré sipas procedurés sé marrjes
Sé mostrave ujore né pérputhje me metodat standarde (STASH 2639:1989)
pér ekzaminimin e ujit té pijshém, (APHA, 1998, 2001), pér cilésiné e tij
(WHO 1996). Mostrat e ujit jané analizuar pér parametrat mikrobiologjiké,
si: E. coli dhe pér parametrat fiziko-kimiké (pH, temperatura,
pércjellshméri, TDS, amoniaku, klori residual, NO2", NO3"). Uji éshté marré
direkt nga cezma, mbasi éshté 1€né té rrjedhé pér pesé minuta, pastaj éshté
mbushur shishja me ujé deri né 2/3 e saj (250 ml) duke e mbajtur né
ményré té tillé gé currili i ujit té bjeré direkt né shishe pa spérkatje (Hysko.
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M 2012). Mostrat pér analizimin e treguesve kimiké (STASH 2639:1989;
ISO,7393/2:1995) jané marré né shishe qelqi sterile té cilat jané té
shogéruara me etiketé, ku shénohet data dhe vendi i marrjes sé mostrés.
Mostrat pér analizimin e treguesve mikrobiologjiké jané marré né shishe
gelqgi té sterilizuara mé paré né autoklavé né temperaturé 121°C pér 20
minuta (Borrell Fontelles & Winkler, 2006). Fillimisht éshté kryer
dezinfektimi me djegie i rubinetit té ujit té pijshém; shishja éshté mbushur
duke I&né njé hapésiré té mjaftueshme (2.5 cm), né ményré qé té kryhet
pérzierja para ekzaminimit (ISO 5667-2:1991).

Analizimi i treguesve kimiké dhe mikrobiologjiké té ujit té
pijshém

Vlerésimi i cilésisé sé ujit éshté béré duke e krahasuar me Standardin
STASH 3904:1988 dhe rekomandimet e EPAs. Krahasimet jané béré sipas
normave té lejuara dhe vlerave maksimale té pranueshme. Pér parametrat,
si: temperaturé, pH, pércjellshméri, TDS, matja e tyre u realizua direkt né
vendin e marrjes sé ujit pér analizé me ané té njé multiparametri
(M0199720). Pércaktimi i nitriteve éshté kryer nga veprimi i mostrave té
ujit me reagentin NEDA {N-(1- naphtyl) ethylenediamine} dhe mé pas
matjet jané kryer né spektrofotometér. Pércaktimi i nitrateve éshté kryer
nga veprimi i mostrave té ujit me reagentét brucine dhe acid sulfurik té
pérgendruar duke dhéné njé komponim me ngjyré té verdhé. Pér té
pércaktuar nivelin e Klorit té liré/rezidual éshté pérdorur DPD-né (N, N-
diethyl-p-phenylenediamine) (STASH ISO 7393/2:1995). Pér pércaktimin e
amoniakut éshté pérdorur pércaktimi spektrofotometrik pérmes veprimit té
reagentit Nessler. Pércaktimi i koliforméve fekalé E. coli u bé pérkatésisht
népérmjet metodés sé MPN-sé. Njé seri tubash té vendosur né stativa gé
pérmbajné terren té Iéngshém Lactose broth té pajisur me tuba té vegjél
Durham (shérbejné pér grumbullimin e gazit) té kthyer pérmbys u
inokuluan me mostra uji pérkatésisht: Pér ¢do mostér uji u mboll 1 tub me
50 ml dhe 5 tuba me 10 ml. Tubat e mbjellé u vendosén né termostat né
temperaturén 37°C dhe pas 24 - 48 orésh u bé leximi i tyre (STASH
3904:1997; APHA, AWWA, WPCF, 1998). Jané konsideruar pozitive tubat
kur prodhohet gaz dhe kemi fermentim té laktozés. Pér testin e konfirmimit
pérdoret terreni i léngshém bujon laktozé-bilé me brilant green. Nga tubat
ku éshté prodhuar gaz me njé ansé me diametér 3 mm béhet mbjellja e
materialit né tubat e fermentimit me terrenin laktozé bilé. Pas mbijelljes
tubat inkubohen pér 24 - 48 oré né temperaturén 37°C. Formimi i gazit né
tub vérteton praniné e baktereve koliforme. Me kété metodé numri i
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koliforméve fekalé si: E. coli llogaritet me ané té tabelave té probabilitetit
MPN ose numri mé i mundshém i baktereve né 100 ml ujé.

Rezultate dhe diskutime

Né kété studim éshté analizuar uji i pijshém né qytetin e Krujés né depo
dhe ujé rubineti né secilén prej lagjeve. Né tabelén 2 jepen vlerat mesatare
té parametrave kimiké pér secilin stacion té monitorimit, si dhe krahasimi i
kétyre vlerave me standardin STASH dhe WHO. Vlera e pH-it &shté matur
direkt né momentin e marrjes sé mostrave me ané té njé multiparametér
(M0199720). Pér parametrat fiziko-kimiké, si: pH, temperatura,
pércjellshméria dhe TDS jané brenda normave té lejuara. Vlerat mesatare té
pH variojné nga 7.2 - 8.1 pér ujin e pijshém né qytetin e Krujés. Rregulloret
e (WHO, 2008; Ligji 9915, 2008; EPA, 2011) rekomandojné gé sistemet
publike té ujit duhet té mbajné nivelet e pH ndérmjet 6.5 dhe 9.5. Né bazé
té analizave té kryera vémé re se pérgendrimi mesatar i NO2~ varion nga 0
mg/l deri né 0.03 mg/l né lagjen Pengile (tabela 2). Niveli i pragut té
nitriteve né Shqipéri sipas VKM Nr. 379, daté 25.5.2016, dhe direktiva e
Késhillit t&¢ Evropés 98/83/ EC, “Mbi cilésiné e ujit pér konsum nga
njerézit” norma éshté 0 mg/l, ndérsa 0.05 mg/l éshté norma maksimale e
lejuar. Vlera e rekomanduar pér NO3z™ né ujin e pijshém éshté mé e vogél se
50 mg/l pér Standardin Shqiptar po ashtu edhe pér até té vendeve té BE, té
Mbretérisé sé Bashkuar etj. (UK-DWI, 2013; STASH 2639/1,6,20,18;
1989; Ligji 9915, 2008; ECR, 2007; WHO, 2008; EPA, 2011).

Tabela 2. Vlerat mesatare té treguesve kimiké

pH (pH) | NO2 NOsz NH4* Klori residual
Parametrat (mgl/l) (mgl/l) (mgl/l) (mgl/l)
Stacionet
Lagje Varosh 7.3 0 4 0.02 0.3
Lagje Qendér Krujé 7.64 0.01 3.7 0.03 0.7
Lagje Berbere 7.75 0.01 5 0.02 0.4
Lagje Kasme 7.23 0 4 0.02 0.4
Lagje Derede 8.1 0.02 3.5 0.05 0.8
Lagje Pengile 8.1 0.03 4 0.09 0.6
Lagje Abaze 7.2 0.01 4 0.01 0.2
Norma e lejuar 6.5-9.5 0-0.05 >50 0.05 0.1- 0.5 mg/l

Amoniaku éshté prezent né té gjitha mostrat dhe pikat e monitorimit té ujit
té pijshém, pavarésisht se norma éshté qé niveli i tij té jeté 0 mg/l, vlerat
mesatare té NH4" jané né nivele té vogla dhe té lejuara, poshté nivelit té
sasisé maksimale té pranueshme 0.05 mg/l, me pérjashtim té lagjes Pengile
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0.09 mg/l (tabela 2). Sipas Standardit Shqiptar (STASH 2639/1,6,20,18;
1989; VKM 379, 2016) vlera NH4" né ujin e pijshém gé sigurohet nga
rrjeti, norma éshté 0 mg/l, ndérsa vlera 0.05 mg/l éshté norma maksimale e
lejuar. Prania e Klorit té liré ose rezidual né ujin e pijshém tregon sasiné e
Klorit gé pérdoret pér dezinfektimin e ujit té pijshém nga patogjenét gé
mund té ndodhen né té dhe gé shkaktojné sémundje me origjiné hidrike
(Payment et al., 2003; Figueras et al., 2010; Ashbolt 2001).

Mbas Klorinimit té ujit té pijshém sasia e klorit té liré, e matur né pikat
fundore té rrjetit shpérndarés nuk duhet té jeté mé pak se 0.1 mg/l dhe jo
mé shumé se 0.5 mg/l, sipas Standardit Shqiptar (STASH 2639/1,6,20,18;
1989; VKM Nr. 379, daté 25.5.2016). Pérgendrimi mesatar mé i larté i
klorit té liré/rezidual éshté né lagjen Derede (0.8 mg/l) dhe lagjen Pengile
(0.6 mg/l), ndérsa pérgendrimi mesatar mé i ulét éshté né lagjen Abaze (0.2
mg/l). Sipas OBSH né pikat e shpérndarjes, pérgendrimi minimal i Klorit té
liré mbetés duhet té jeté 0.2 mg/l (WHO, 2011). Prania e klorit té
liré/rezidual duhet té ruhet né té gjithé sistemin e shpérndarjes sé ujit té
pijshém (Nezaj 2014).

Vlerat e treguesve mikrobiologjiké né ujésjellésin e Krujés

Pér analizimin e parametrave mikrobiologjiké (E. coli) jané analizuar 56
mostra té ujit té pijshém, né 14 pika té ndryshme té qytetit té Krujés,
pérgjaté periudhés mars 2021 - mars 22. Bazuar né rezultatet e analizave
dhe numrin e mikroorganizmave té pranishém né kampione, jané ndértuar
grafikét e méposhtém. Né depo vlerat e E. colit jané 0 cfu/100ml gjaté
gjithé kohés sé monitorimit. Gjaté shpérndarjes né rrjet uji fillon dhe péson
ndotje mikrobike. N& grafikun 1 vérehet se vlera mé e larté e ndotjes
mikrobike rezulton né muajin gusht (8 cfu/100ml). Ndérsa vlera mesatare
mé e ulét rezulton né muajin dhjetor, (MPN = 0) né lagjen Abaze.

10
M Prill
8 -
E. coli cfu/100ml Gusht
6 Dhjetor
Shkurt
4

wk | L
, B »

Varosh Qendér Berbere Kasme Derede Pengile Abaze

Grafiku 1. Vlerat e E. colit sipas muajve t& monitorimit né ujin e pijshém
né qytetin e Krujés.
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Nga grafiku 1, vihet re se lagjet Pengile dhe Derede kané ngarkesén mé
larté mikrobike pothuajse gjaté gjithé kohés sé monitorimit. Kéto lagje kané
njé infrastrukturé jo té miré né lidhje me sistemin e Ujésjellés -
Kanalizimeve. Gjithashtu nga banorét e zonés ka patur edhe ndérhyrje té
paligjshme né rrjetin e shpérndarjes sé ujit t€ pijshém nga depoja tek
familjet. Furnizimi me ujé nga ujésjellési i qytetit béhet me orar té
reduktuar 1-2 oré né dité. Lagjia Pengile shfrytézon dhe pus-shpimet
private pér té pérmbushur nevojat me ujé pér higjienén personale apo pér
ujitje. Por uji i kétyre puseve nuk éshté i pérshtatshém pér t’u piré (Dibra.
H 2022) né bazé té analizave té kryera. Ujin e pijshém banorét e gytetit té
Krujés e blejné té ambalazhuar ose e mbushin direkt me bidoné plastiké 5l
nga burimi i Qafshtamés.

E.coli
W mostra pozitive mostra negative 7
7
4 4 4 4 4 4 4 4 4 4
| ||
Varosh Qendér Berbere Kasme Derede Pengile Abaze

Grafiku 2. Numri i mostrave pozitive dhe negative té E. coli né ujin e
rubinetit né Krujé.

Né grafikun 2, paragitet numri i mostrave pozitive dhe negative té E. coli
né ujin e rubinetit né Krujé. Numri mé i vogél i mostrave té ujit me E. coli
rezulton né lagjen Kasme dhe Abaze. Né lagjet e tjera té qytetit E. coli
éshté i pranishém né ujin e rubinetit, kurse né depo vlerat e E. colit jané
zero. Prania e E. colit né kéto ujéra vjen edhe si rezultat i amortizimit té
rrjetit shpérndarés. Prania e tij né ujé tregon njé burim ndotjeje i cili mund
té vijé nga njerézit apo kafshét.

Pérfundime

Bazuar né rezultatet e analizave mikrobiologjike dhe fiziko-kimike pér ujin
e pijshém né gytetin e Krujés arrijmé né pérfundimin, se ndotja mikrobike
ndodh gjaté shpérndarjes sé ujit népér shtépia. Kjo ndotje vjen pér shkak té
rrjetit té vjetér e té amortizuar si dhe ndérhyrjeve gé jané béré nga persona
té papérgjegjshém. Vlerat E.colit /100 ml ujé (MPN) né ujin e rubinetit pér
té gjithé muajt e monitorimit variojné nga 0 cfu/100ml - 8 cfu/100ml. Nga
56 mostra té marra pér analizat mikrobilogjike té ujit té pijshém, 18 mostra
kané rezultuar té kontaminuara me E. coli (MPN > 0). Treguesit kimiké, si:
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pH, nitratet dhe nitritet jané brenda kufijve té lejuar gjaté gjithé kohés sé
monitorimit né té gjitha ujérat e marra né studim. Vlerat mesatare t¢ NH4+
jané né nivele té vogla dhe té lejuara, poshté nivelit té sasisé maksimale té
pranueshme 0.05 mg/l, me pérjashtim té lagjes Pengile 0.09 mg/l. Edhe
klori rezidual né ujin e pijshém ka rezultuar brenda normave té lejuara né
pérputhje me standardin shqiptar dhe vlerat e rekomanduara sipas
udhézimeve té fundit nga OBSH-ja (WHO, 2011), me pérgendrime nga 0.1
mg/l - 0.5 mg/l, me pérjashtim né lagjen Derede (0.8 mg/l) dhe lagjen
Pengile (0.6 mg/l), né stinén e verés.

Rekomandime

Pér té pérmirésuar dhe rritur cilésiné e ujit té pijshém gé pérdoret pér

konsum njerézor rekomandojmé qé:

e T& zbatohen me rigozitet té gjitha rregulloret dhe legjislacioni né fuqi,
pér cilésiné dhe siguriné e ujit té pijshém.

e T& riparohet rrjeti shpérndarés i ujésjellésit i cili éshté i amortizuar dhe
té rregullohen ndérhyrjet e paligjshme né rrjetin kryesor.

e T& merren masa pér té furnizuar popullatén, pa ndérpreje pér 24 oré me
ujé té pijshém me cilési té larté.
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