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PE3IOME

MbpBUAT 6BArAPCKN COPT CTEBUSA,
paspaboteH B 3emMefesiCkKn  UHCTUTYT-
LymeH, npeacrasnsiBa KOHCOMMAMpaHa
nonynauus u npu ycnosuata Ha bbnra-
pus ce pasMHOXaBa BeretatmHo. Opuru-
HaNHUAT reHoTUn ce noaAbpXa B YCNo-
BUA ,MH BUTPO”. Crel MUKpopasMHoXa-
BaHe 1 BKOpeHsABaHe ce nosiydyaBa eniuTeH
pascaj, afganTupaH KbM NoJsieBU YC/I0BUSA.
lMpon3BefeHNTe KOpeHuLla ce CbXpaHs-
BaT npes 3umarta u B cnejsaliurte ot 3 40
5 ce3oHa ce pekonTupar 3a penpoaykuus
ypes pes3HUUn Ha enuTeH pascaj. B
HacTosLwara ctaTtus ce npoy4ysa ctabun-
HOCTTa Ha eNiTHa nonynauuns cneg otéop
no npusHauu dopmupawiy npoayKTUB-
HOCTTa Ha cyxa /uctHa Maca. [pwu
TPUrOAMLIHMA KOpPEeHMLWa ce YyBenuyasa
BapvpaHeTo Ha Mnpu3HauuTe BUCOYMHA,
6poii cTbbs1a, OTHOCUTESTHO TEerno, Terso
N CYX0 CbAbpXaHue Ha nucTHarta maca. C
HapacTBaHETO Ha Macarta Ha KopeHuwara
N WHTEH3MBHOTO MbMKkoobpasyBaHe ce
yBefnMyaBa MepucTtemMHaTa aKTUBHOCT U
noTeHLMana 3a COMak/IoOHaIHO BapupaHe.
YBENnnueHoTo BapupaHe npu no-crapute

SUMMARY

The first Bulgarian stevia variety,
created in Agricultural Institute — Shumen,
is a consolidated populations and the
vegetative propagation is its basic way of

reproduction for the conditions of
Bulgaria. The original genotype s
maintained in  vitro. After  micro-

propagation and rooting, elite seedlings
are obtained, adapted to field conditions.
The produced rhizomes are stored during
winter and in the next 3 to 5 seasons are
harvested for reproduction by elite
seedlings cutters. The stability of elite
population after selection of characters,
forming the productivity of dry foliar mass
has been studied in the present research.
For the 3-years rhizomes, together with
the increase of the total productivity is
increased also the variation of the height
and number of the stems, the relative
weight, the weight and dry matter content
of the foliar mass. With the increase of the
rhizomes’ mass and the intensive
shooting the meristem activity and the
potential for somaclonal variation is
increased. The increased variation among
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KOpeHulla Hanara 3acunBaHe Ha oTbopa
M orpaHMyaBaHe nepuoja 3a W3Mos3Ba-
HETO VMM 3a Penpoaykuusi Ha ennuTeH
pascag.

KnioyoBu aOymu: CTeBUsl, /IMCTHA
maca, NpoJyKTUBHOCT, pas3caf], pesHuuy,
penpoayKLus

YBO/,

Mpe3 nocnegHvTe roAvHW HapacT-
Ba WHTepeca KbM ecTecTBeHuUTe noacna-
avtenn, nosyyasBaHu OT HXXHOAMEpPUKaH-
CKOTO pacTeHue cTeBua (Stevia rebaudiana
B.). MHoro ctpaHu nposexaat cobCcTBEHU
n3cnefBaHns C Uen KynTuBMpaHe Ha
pacTeHMeTo N Cb3fgaBaHe Ha TeXHOMNornu
3a oTriexgaHe  npu  cneundnyHn
NMOYBEHO-KNNMATUYHU YCNOBUS .

CteBuATa € pacTeHMe Ha KbCus
[OeH, HyX[aello ce OT onpefesieH CBeT-
NIMHEH pexum 1 TemnepaTtypHu cymu 3a
pasBuTMeTo cu. B ymepeHusa nosc,
BK/IOUUTENHO U Bbnrapus, cteBusata ce
oTrnexaa Kato eJHOroguLLIHO pacTeHune ¢
MHOTOroAmMLLIHO M3MN0N3BaHE Ha KOpPeHu-
wara. Heobxoammu ca uscnegBaHus 3a
WH BUTPO U WH BUBO MNPOU3BOACTBO Ha
pascaj, U pa3mMHOXeHue ype3 cemMeHa 3a
n3nosi3BaHe B Mnpaktukara u 3a YyCKOpPeHo
pa3smMHOXaBaHe 1 peasM3aLuma Ha enuTeH
pascag (Bojimirov and Slavova, 2011;
Kikindonov and Enchev, 2012).

CrteBunATa e 06eKT Ha nscnensaHus
B 6uBwmna N3L, — cera oTaen no pacrte-
HMEBBACTBO B 3emMefesiCKM UHCTUTYT -
LymeH, oT 1980 r. BbBegeHa e B kyntypa
WH BUTPO, paspaboTeHn ca mMeToaM 3a
BEreTaTMBHO pa3MHOXaBaHe Ha pe3Huun
N CbXpaHeHue Ha kopeHuwa. MNMpoyyeH e
Ha/IMYHUAT TEeHOPOHL OT CTeBuA B
HawaTta cTpaHa ((Kikindonov, 2013;
Uchkunova et al., 2012). CenekuynoHupa-
HMW ca reHoTunoBe C NOTeHUManHu Bb3-
MOXHOCTM 3a Hapg 300kg/da cyxa maca
nicTa, 0o6WOo CcbAbpXaHue Ha Ccrafku
BellectBa Hag 16% B cyxute JmcTa
(Uchkunov and Uchkunova, 2012). Ha-
npaBeHa e XxapakTepucTuka Ha CTPyKTypa-
Ta Ha pobuBa, npocrefeHyn ca 3aBuCK-
MOCTUTE C Orfeg oOTbop Ha Hai-

the older rhizomes imposes invigorated
selection and limiting the period of their
use for reproduction of elite seedlings.

Key words: stevia, foliar mass,

productivity, seedlings, cutters,
reproduction

INTRODUCTION

The interest in the natural
sweeteners, obtained from the South

America plant stevia (Stevia rebaudiana
B.) increases in the last years. Many
countries carry their own researches
aiming cultivation of the plant and creation
of technologies of growing in specific soil-
climatic conditions.

The stevia is a short day plant,
requiring certain light regime and
temperature sums for its development. In
the moderate climate zone, including
Bulgaria, stevia is grown like an annual
plant with a perennial use of the rhizomes.

Researches are necessary for in vitro and
in vivo production of seedlings and
reproduction by seeds for their practical
use and for accelerated multiplication and
realization of elite seedlings (Bojimirov
and Slavova, 2011; Kikindonov and
Enchev, 2012).

The stevia plant has been object of
researches in the former Sugar Beet
Institute — now a Plant Growing
Department of Agricultural Institute -
Shumen, since 1980. It is introduced into
an in vitro culture, methods for vegetative
propagation of cuttings and preservation
of the rhizomes are designed. The
available gene pool of stevia in our
country is studied (Kikindonov, 2013;
Uchkunova et al., 2012). Genotypes with
potential yield of over 300 kg/da dry
leaves mass, more then 16% total sweet
substances content in the dry leaves are
bred (Uchkunov and Uchkunova, 2012). It
has been made characteristics of the
yield’s structure, co-relations are traced in
regards to selection of the most
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NnepcneKkTMBHMTE 3a Cesiekuusata npows-
xoam (Uchkunov and Uchkunova, 2012).

MpukaYM ycnewHo N3NUTBaHeTo B
cuctemata Ha MMACAC Ha nbpBusi 6bI-
rapckum copt crtesuss nof umerto Crena
(Uchkunov et al., 2016). CopTbT € yTBbp-
fgeH cbc 3anoseg Ne PA  12-5 ot
07.04.2016 r. Ha MunHUCTBLpa Ha 3emepe-
nmeto n xpaHute Ha P.bwbarapusa no
un.38, an.8 or 3akoHa 3a 3akpuna Ha
HOBU pacTeHunsa n XmnsoTHu (PXC).

B HacToswarta paboTta e nposefeH
aHasM3 Ha ctabunHocTTa Nno npusHauuTe,
hopmmpalLm nNPoAyKTMBHOCTTA Ha Ccyxa
JIUCTHaA Maca, npu penpoaykumusaTa Ha
eNIMTHa nomnynauusa Ha CTeBUs OT MbpPBUSA
6barapcku copt Ctena.

MATEPVAJT N METOOU

lMouBaTa Ha onNUTHWTE nofneta e
KapboHaTeH YyepHo3eM. OPHUAT XOPU3OHT
cbabpxa 50 % ravHa u Hag 5% kap6o-
HaTu. Peakuusta Ha NoyYBeHUs pas3TBop e
cnabo ankanHa. [pepenHata noncka
Bnaroemkoct e 25%, a BfiaxHocTTa Ha
3aBaAxBaHe — 13%. CbrnacHo arpoTexHu-
yeckata Cxema e W3BbpLUEHA eCeHHa
Abnboka opaH Ha 35 cm. n aBe Kyntu-
BMpaHMA Ha rnoysara, kaTo Mexnay nsete
KyNTUBMpPaHus e U3BbpLUEeHO TopeHe ¢ 20
kg amoHuneB HuTpaT. Bopbata ¢ nnesenu-
Te e BOJeHa upe3 TpuM OKonasaHWA C
nneseHe Ha pacteHuaTa. lNpe3 BereTta-
LmATa ce OCUrypu KarnkoBO HanosiBaHe Ha
pacTeHusATa 3a fja MoXe Aa ce noaabpxa
BNaXHOCT Ha no4ysata mexagy 70% un 80%
ot NrB.

Copt ,Ctena” e KoHco/nugupaHa
nonynauus ¢ uM3nNpaBeH MHOrocTbOeH
xpacT ¢ 15-40 ocHOBHU CTbH6/1a U pa3ko-
HeHWs 0 TpeTun Nopsaabk. BucounHata Ha
pacteHnata Bapupa ot 60 go 90 cm.
dopmaTa Ha xpacta € nuMpamuaasniHo
UMAMHAPMYHA C  IbCTa O0BMCTEHOCT.
JNluctata ca VMHTEH3MBHO 3esleHu, cnupa-
NOBWAHO pasnonoxeHu. Mpu ycnosuaTa
Ha Bbnrapua copteT ,CTena”’ ce pasmHo-
XaBa no BeretatvBeH HayuH. OpurnHan-
HUAT TEHOTMN ce nogAbpXa B YC/I0BUSA
MH BUTPO”. Cnep MUKpOpasMHOXaBaHe 1

perspective for the breeding origins
(Uchkunov and Uchkunova, 2012).

Successfully completed were the
tests of the first Bulgarian variety of stevia
named Stela (Uchkunov et al., 2016) in
the State Variety Trials System. The
variety was approved by Ordinance No
PD 12-5/07.04.2016 of the Minister of
Agriculture and Foods of Bulgaria and
affirmed according to Art. 38, Para.8 of
the Law for New Plants and Animals
Protection (RHS).

Analysis of the stability of traits,
forming the productivity of dry leaves
mass is performed in the present study,
with the reproduction of elite population of
the stevia variety Stela.

MATERIAL AND METHODS

The soil type of the experimental
fields is a carbonate black soil. The
plowing layer contains 50% clay and over
5% of carbonates. The reaction of the soil
solution is weakly alkaline. The marginal
field moisture is 25%, and the moisture of
withering — 13%. Regarding to the agro-
technical scheme an autumn deep
plowing at 35 cm and two cultivations of
soil have been made with 20 kg
ammonium nitrate fertilization between
the two cultivations. The weed control is
made by three times hoeing with weeding.
During the vegetation drip irrigation of
plants was ensured for keeping soil's
moisture between 70 and 80 percents of
the MSH.

The variety Stela is a consolidated
population with upright multi-stem shrub
with 15-40 basic stems and branches to
third order. The height of the plants varies
from 60 to 90 cm. The shape of the bush
is cylindrical pyramid with dense leafage.

The leaves are intensely green, spirally
arranged. In the conditions of Bulgaria the

variety is reproduced by vegetative
propagation. The original genotype is
maintained in  vitro. After  micro-
propagation and rooting the elite
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BKOpPEHsIBaHe ce noslyyaBa enuTeH pascag,
ajantupaH KbM nonesun ycnosus. OT6paHm
KOpeHuLla ce cbxpaHasaTt npes 3umara U B
cneppawute oT 3 0O 5 ce3oHa ce pekos-
TMpaT 3a Penpoaykumsa 4pes3 pesHuuM Ha
eNnTeH pascaj,. 3acaxiaHeTo ce U3BbpLUBa
pbYHO B HA4YasI0TO Ha Maii, Korato nouyse-
HaTa Temnepatypa gocTurdHe 10-12 °C, Ha
50 cm mexaypenoso pasctosHve n 30 cm
BbTpepefoBO pa3cTosHue. o To3n HauvH B
1 da ca ocurypeHn 6666 pacteHus. Bcsako
pacte-HMe ce npubupa pPbLYHO M ce
nscnensa HAMBUAYaHo.

MNpe3 Beretayudarta, B nepvoga ot
pascaxzaHeTo Ha noseTo A0 npubupaHe-
TO Ce M3BbpLUBAT BMOMETPUYHN N3MepBa-
HUS Ha: Opoil OCHOBHWM CcTbOMa; 6poii
pas3K/oHeHusa; BUCOYMHA HA OCHOBHUTE
CcTbb/1a B CM; Ter/0 Ha Haj3eMHarta yacT
Ha efHO pacTeHMe B (; Terno Ha
3e/leHara McTHa Maca oT 1 pacTeHue B
g; Terno Ha cyxara nmMctHa maca ot 1
pacteHve B g; paHAemaH — CbOTHOLUEHNE
Ha cyxaTa maca simcta KbM 06L0TO Terno
B %. B npeguwHn nicneasaHna ca ycra-
HOBEHW BUCOKM CTEMEHN Ha Kopesauna Ha
n3cnegsaHuTe npu3HauM CbC cyxata
Maca Kato KpaeH npoaykTt — ot 0,667 go
0,935.

AHa/IM3bT Ha pa3BUTMETO Ha pac-
TeHndaTa OT eAHOroAULIHN, ABYTOAULLHU U
TPpUroguHy  OTGpaHn  KopeHuwa e
nposeneH npes 2016 r .

PE3YJITATU N OBCBXXOAHE
BeretauuMoHHUAT nepvop Ha
cTeBUATa CpefHOo 3a M3NUTBaHUA nepuog
e 155 pgeHa, OT 3acaxgaHeTo Ha MoJsieTo
[0 npubupaHeto My. 3a TO3U nepuop,
cpefHaTta roAuvllHa cymMa Ha BanexuTe
Bb3/M3a Ha 399 mm, npu Hopma OT 269

mm, a TemneparypHara cyma e 2459 °C.
Bcaka rogvHa OT ajantupaHuTe
KbM MOJICKM YC/IOBUS pacTeHUs, NonyyYeHn
cnej MUKpopasMHOXXaBaHe W BKOpeHsBa-
He Ha opurMHasIHMA 3a copTa reHoTun, ce
oTéupaTt no (PeHoTMn esiTn 3a cbxpaHe-
HMe Ha KopeHuwa. [llpe3 cneasauiata
roguHa OT TAX 4pe3 pesHuum ce
npovsBexaa enuteH pascajeH marepuar.
Mo TO3M HauMH ce MoAAbpPXa eUTHa nony-

seedlings are obtained adapted to field
conditions. The selected rhizomes are
conserved during winter and in the next 3-
5 seasons are harvested for reproduction
by cuttings of elite seedlings.

The planting out is manually done at the
beginning of May when the soil
temperature surpasses 10-12 °C, at 50
cm inter-row distance and 30 cm in-row
distance. In this way in 1 da are ensured
6666 plants. Each plant is manually
harvested, and individually studied.

During vegetation — in the period
from the planting on the field to the
harvest biometrical measurements are
carried out: number of main stems,
number of branches, height of the main
stems in cm, weight of the overground
part of a plant in g, weight of the green
leaves mass of one plant in g, weight of
the dry leaves mass from a single plant in
g, output — the ratio between the dry
leaves mass and the total weight in %. In
our previous researches are established
high degrees of co-relation of the studied
traits with the dry mass as final product —
from 0.667 to 0.935.

The analysis of the development of
plants from one, two and three year old
selected rhizomes is made in 2016.

RESULTS AND DISCUSSION

The mean vegetation continuance
of stevia for the test period is 155 days,
from the planting on the field to the
harvest. For this period the mean year
rainfalls’ sum is 399 mm, with a norm of
269 mm, and the temperature sum is
2459 °C.

Each year from the adapted to field

conditions plants, obtained after
micropropagation and rooting of the
original variety genotype elites are

selected by phenotype for preservation of
the rhizomes. On the following year elite
seedling material is produced by cuttings
from the developed plants. In this way an
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nauus Ha copTa c exerogeH otéop Ha 15-30
enuta oT 100-120 pacteHua OT obuwaTta
nonynauusa. lNMepnoAbT 3a M3Nos3BaHe Ha
€/IMTHUTE KOPeHULLLa Bapupa npes roguHuTe
N ce orpaHyyasa OT HUBOTO Ha K/IOHA/IHOTO
BapupaHe 1 HaTpynBaHeTo Ha cuTonaTore-
HW. EgHOBpeMeHHaTa oLeHka 3a BapupaHe-
TO Ha hopmMupalLuTe NPOAYKTUBHOCTTA MpU-
3Hauu npe3 2016 r Ha efHOroAvLLIHKW, ABY-
rOAVWHN U TPUTOAWLIHM KOpeHuWa OT OT-
6paHun ennuTn faBa Bb3MOXHOCT fa ce onpe-
[enaT onTUMasHUs Nepuoj, Ha usnonssaHe
n edhekta OoT OTOOpa 3a NoAAbPXAHETO Ha
copTa.

Pe3yntatute OT ouUeHkaTta Ha
oTObpaHn 16 pacTeHus OT efHOroAMLIHK
KopeHuwa B Tabnmua 1 coyat HUCKM HuBa
Ha BapvpaHe M CTabWIHOCT Ha enuTHaTa
nonynauma cnep MMKpopasMHOXaBaHeTo U
BKOPEHSABAHETO WH BUTPO, afjantupaHe u
CbXpaHeHVe Ha pa3BUTUTE KOPEeHULLA.

elite population of the variety is
maintained with yearly selection of 15-20
elites from 100-120 plants of the total
population. The period of use of the elite
rhizomes varies and is limited by the level of
the clonal variation and the accumulation of
phytopathogens. The simultaneous
assessment of the variation of the traits
forming the productivity in 2016 of one, two
and three years old rhizomes of selected
elites gives possibility to determine the
optimal period of use and the effect of the
selection for the maintenance of the
variety.

The results of the assessment of 16
selected plants from one year old rhizomes
on Table 1 show low levels of variation and
stability of the elite population after the in
vitro  micro-propagation and  rooting,
adaptation and preservation of the
developed rhizomes.

Ta6nuua 1. OueHKa Ha eNUTHU pacTeHusi OT CTeBUS, eNUTHa nonynauusi ot

efHoroguwHM KopeHuwa, 2016 r.

Table 1. Assessment of elite plants of stevia, elite population of one year old

rhizomes, 2016

BucounHa Ctbbna 0O6wo Cyxo [AanHa [ob6buscyxu PaHaemaH
TErno  B-BO  /mcTaTa nmcta
Ne Height Stems Total Dry Partof Dryleaves Randeman
weight matter leaves yield
cm 6p./number g % % g %

1 80 47 460 22,8 57,8 61,0 13,3
2 65 16 510 23,1 55,5 66,0 12,9
3 64 12 625 25,4 61,2 90,0 14,4
4 65 17 520 23,3 62,1 74,0 14,2
5 85 67 710 25,0 55,2 96,0 13,5
6 70 26 950 26,4 63,1 151,0 15,9
7 75 29 830 27,2 57,0 123,0 14,8
8 68 51 830 24,5 58,7 114,0 13,7
9 80 14 540 25,5 56,5 74,0 13,7
10 65 34 490 23,5 57,4 67,0 13,7
11 59 27 500 23,4 58,2 69,0 13,8
12 65 42 610 15,9 64,0 97,0 15,9
13 80 21 880 25,5 55,0 119,0 13,5
14 65 61 1260 22,7 56,8 157,0 12,5
15 60 19 865 28,0 55,6 129,0 14,9
16 78 39 1030 25,6 56,0 143,0 13,9
Cl\r/)lz.g:o 70,3 32,6 7256 242 57,3 101,9 14,0
CV% 19,3 6,54 10,4 5,33 7,33 8,64 3,22
P 2,90 3,60 3,10 3,54 3,02 4,02 1,04
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Hali Bucoka M3MEeHYMBOCT e peructpupaHa
npv BMCOYMHATA — C BapuauvoHeH koedu-
uueHT ot 19,3% 1 npu obLoTOo TErsio — ¢
CV% ot 10,4%. Lo6MBBT Ha Cyxu aucta 1
paHfemaHa KaTo pe3ynTaTUBHU CTOMAHCKU
KauyecTBa 3a MpOAYKTMBHOCTTa Bapupar B
TECHW TrpaHuum 1 NOoTBbpPXAAasar Bucokara
e()eKTMBHOCT OT W3MN0NA3BAaHETO Ha WH
BUTPO MeToAuTe 3a MNoAAbpXaHe Ha
OPUTMHASTHNSA TeHOTUI.

B Tabnuua 2 ca noCOYeHU
pesyntatnte OoT UHOVUBUAYASTHUA aHau3
Ha 21 enutn, oT6paHu ot 100 kopeHuLLa
nbpBa rognHa npes npexogHara roguHa.

The highest variation is registered for the
plants height — with a variation coefficient
19.3%, and the total weight — with CV%
up to 10.4%. The yield dry leaves and the
output as resultant economical qualities
of the productivity vary in narrow borders
and confirm the high effectiveness of the
use of in vitro methods for the original
genotype’s maintenance.

The results of the individual
analyses of 21 elites, selected from 100
one year rhizomes in the previous year
are given on Table 2.

Tabnuua 2. OueHKa Ha e/IMTHUN pacTeEHUsI OT CTEBUS, efIMTHa nonynayms,
ABYrogulHn oTbpaHn KopeHuwa, 2016 r.
Table 2. Assessment of elite plants of stevia, elite population, two year old

selected rhizomes, 2016

BucounHa Ctbbna O6wo Cyxo [OanHa [ob6buscyxum PaHaemaH
TErno B-BO  JMcTata nmcta
Ne Height Stems Total Dry Part of Dry leaves Randeman
weight matter leaves yield
cm o6p./number g % % g %
1 60 26 620 24,6 56,5 85,0 13,7
2 55 65 660 18,4 62,4 102,0 15,5
3 64 38 795 239 57,8 106,0 13,3
4 60 5 800 23,3 60,4 113,0 14,1
5 75 22 950 24,0 56,2 122,0 12,8
6 75 51 870 254 59,0 124,0 14,3
7 65 89 820 26,2 59,4 117,0 14,3
8 75 44 655 24,4 58,9 94,0 14,4
9 75 28 850 23,2 60,5 116,0 13,6
10 88 71 1140 24,6 55,7 157,0 13,8
11 70 17 690 24,8 57,3 87,0 12,6
12 65 20 1120 24,5 55,6 142,0 12,7
13 70 57 1070 24,7 60,7 153,0 14,3
14 70 55 920 18,6 60,2 123,0 13,4
15 65 27 740 24,0 55,4 96,0 13,0
16 70 29 870 27,7 56,6 127,0 14,6
17 60 42 1190 23,5 58,3 158,0 13,3
18 80 42 1090 24,2 58,5 146,0 13,4
19 80 9 1100 28,3 55,2 180,0 16,4
20 70 35 1320 23,6 61,0 179,0 13,6
21 78 14 1090 25,1 57,0 194,0 17,8
Cpeato 44 g 374  921,9 241 586 129,6 14,0
mean

CV% 18,7 7,51 11,1 745 10,3 9,55 4,44
P 3,40 4,40 412 4,22 6,00 5,33 2,42
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MpaBu BnevyatnieHve 3anasBaHETo Ha
napameTpuTe 3a BapupaHe Ha npusHaum-
Te U NPOAYKTUBHWUTE KayecTBa, Npu yBe-
NMyaBaHe Ha cpefHuTe CTOMHOCTU 3a
6pos Ha cTbbnara, 06WOTO Terno u
TErnoTo Ha siucrtata. YBenvyeHaTa maca
Ha ABErogvLLIHUTE KOpeHuwa yBennyasa
rnokasarenute 3a NPOAYKTMBHOCT Mpu
3anas3BaHe Ha napameTpuTe 3a BUCOYU-
Ha, CYX0 CbAbpXaHue, Aan Ha nictaTta u
paHaeMaH. Te3n gaHHM ca noKasaTesHu
3a NOAAbPXKAHETO HA KOHCOMMAMPUHA NO
reHoTUn ennMTHa nonynauus cnep efHo-
KpaTeH oT6op ¢ KoetmumeHT 4,75.

Mpe3 TpeTaTa roguHa cnep oT60p
Ha 15 enurta OT ABYroguvLLHW KOpeHuLa
OT npexogHaTa roguvHa ce oT4yuTa
3HAUUTESIHO YBENNYEHWEe Ha W3MEH4M-
BOCTTa 3a Buco4ymHa — ¢ CV%% ot 26%,
6poii cTbbna — 21,6%, obwo Terno —
26.5% (Tab6nuua 3).

It makes impression the persistence of
the variation parameters of the traits and
the productive qualities with the increase
of the average values of the number of
stems, the total weight, and the weight of
leaves. The increased mass of the two
year old rhizomes increases the indices
for productivity with persistence of the
parameters for height, dry matter content,
part of leaves and output. These data are
indicative for the maintenance of
consolidated by genotype elite population
after one-time selection with coefficient
4.75.

On the third year, after selection of
15 elites from two year old rhizomes from
the previous year is registered significant
increase of the variability: height — CV% -
26%, number of stems — 21.6%, total
weight — 26.5% (Table 3).

Tabnuua 3. OueHKa Ha efIMTHM pacTeHUst OT CTEBUS, e/INTHA Nnonynauns oTépaHn

TpUrogwHmM KopeHnua, 2016 r.

Table 3. Assessment of elite plants of stevia, elite population of selected three

year old rhizomes, 2016

BucounHa Crtbbna Oo6wo Cyxo [anna [Oo6buscyxu PaHaoemaH
Terno  B-BO /wmcTata nmicta
Ne Height Stems Total Dry Partof Dryleaves Randeman
weight matter leaves yield
cm 6p./number g % % g %

1 74 35 710 24,4 61,3 102 14,4
2 55 34 475 18,9 62,2 57 12,0
3 80 30 670 23,4 61,2 96 14,3
4 80 47 730 24,6 62,0 107 14,7
5 70 59 750 25,7 60,0 115 15,3
6 55 14 390 22,0 62,8 53 13,6
7 66 63 540 24,2 59,5 79 14,6
8 71 24 390 22,0 59,0 52 13,3
9 50 24 640 25,1 66,5 107 16,7
10 80 34 950 24,6 56,5 129 13,6
11 60 10 650 20,8 60,3 96 14,8
12 70 55 890 24,7 61,7 134 15,1
13 75 25 980 24,6 59,8 138 14,1
14 75 25 1160 25,1 57,4 164 14,1
15 85 37 990 25,9 56,1 142 14,3
Crf]‘zg:o 69,7 34,4 7277 237 616 104,7 14,3
CV% 26,3 21,6 26,5 7,56 12,4 16,6 5,61
P 4,20 571 6,15 7,22 8,00 9,33 3,02
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B pesynTart Ha TOBa ce yBenuMyaBa v Ba-
pupaHeTo Ha nobusa cyxu nmcta CV% —
16.6%. HamansaBaHeTO Ha cpegHuTe
CTOMHOCTM 3a BMCO4YMHaTa, 6pos Ha
cTbbnata M 0cobeHO Ha 06WOoTO Terno
BOAM [0 HaMasiABaHe Ha NpogyKTUBHOCT-
Ta oT 129,6 g 3a gByrognwHnte Ha 104 g
3a TpUroguLLHNTE KopeHua. 3anassaHe-
TO Ha KayeCTBEHUTE napameTpu 3a Cyxo
CbAbpXaHWe W [enbT Ha aucrtara ce
oTpassBaT Ha CTabu/HoCTTa Ha nokasa-
Tens 3a paHiemMaH.

C yBenvMyaBaHe Ha MacaTa Ha
TPUrOAWLWIHUTE  KOPEHMWA U rno-
WHTEH3VBHOTO MblNKyBaHe ce 3acunsa
MUTOTMYHATA aKTMBHOCT W MoTeHuuana
3a KNOHasIHA WM3MEHYMBOCT Ha npusHa-
uMTe 3a BMCOYMHA M OPO Ha cTbbnara.
lMokasaTenute 3a Cyxo CbAbpXaHue K
OAn Ha nucTtata ca no-3aBuCUMK  OT
ycnosuata. HartpynsaHeTo Ha cmTonaro-
reHn B MO-CTapuTe KOpeHulia e CWseH
(hakTop 3a MOATMUCKaHE Ha pacTexa u
HamasisiBaHe Ha NPoAYKTMBHOCTTA.

N3BOAN

MopdonormyHuTe nprsHauyM BUCO-
ynHa, 6poi cTbb6na, 06LO Terno, cyxo
CbAbpPXaHWe 1 OA7 Ha nucTtara, Kakto u
[obuBa Ha cyxu icta n paHaemaHa kaTo
pesynTtaTMBHU CTOMaHCKM KayecTBa 3a
NPoOAYKTMBHOCTTa, Bapupar B TeCHU
rpaHuuM 1 noTBbpPXAaBaT  BUcoKaTa
e(PeKTVBHOCT OT W3N0N3BAHETO Ha WH
BUTPO MeToouTe 3a MoAAbpXaHe Ha
OPUTMHA/THNS TEHOTUN.

HapacHanata mMaca Ha ABerogui-
HUTE KOpeHuLa yBennyaea nokasarenmre
3a MPOJYKTMBHOCT NpW 3ana3BaHe Ha
napameTpuTe 3a BUCOYMHA, CYXO CbAbP-
XaHue, [AN Ha nuctarta U paHaeMaH.
Tes3n AaHHKU ca nokasatesiHu 3a nogabp-
X@HeTO Ha KOHCOMMAupWHAa MO reHoTun
eNnMTHa nonynaums cnep epHokparteH
oT60p.

C yBennuyaBaHe Ha Macata Ha
TPUrOAMLIHWTE KOPEHULLA U NO MHTEH3UB-
HOTO MbMKyBaHe Ce 3acunBa MUTOTUYHA-
Ta aKTMBHOCT W NOTEHUMana 3a KfoHasHa

As a result of that the variation of the dry
leaves yield is increased — CV% - 16.6%.
The decrease of the average values of
height, number of stems and especially of
the total weight brings to decrease of the
productivity — from 129.6 g for the two
year old to 104 g for the three year old
rhizomes. The persistence of the quality
parameters for dry matter content and the
part of leaves reflect on the stability of the
output index.

With the increase of the mass of
the three year old rhizomes and the more
intensive shooting the mitotic activity and
the potential for clonal variation of the
traits height and number of stems
accelerates. The dry matter content and
the part of leaves are more dependent on
the external conditions. The accumulation
of phytopathogens in the older rhizomes
is a strong factor for suppression of the
growth and the decrease of the
productivity.

CONCLUSIONS

The morphological traits height,
number of stems, total weight, dry matter
content and part of leaves, as well as the
dry leaves vyield and the output as
resultant economical qualities for the
productivity, vary in narrow borders and
confirm the high effectiveness of the use
of in vitro methods for the maintenance of
the original genotype.

The increased mass of the two year
old rhizomes increases the productivity
indices with persistence of plants’ height,
dry matter content, part of leaves and
output. These data are indicative for the
maintenance of genotypically
consolidated elite population after one-
time selection.

With the increase of the mass of
the three year old rhizomes and the more
intensive shooting the mitotic activity and
the potential for clonal variation of the
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M3MEHYMBOCT Ha MpU3HauuTe 3a BMUCOYM-
Ha U 6poil Ha cTbbnara. YBe/IMYEHOTO
BapvpaHe npu No-cTapuTe KOpeHuwa wu
HaTpynBaHETO Ha hmMTonaTtoreHn Hasnara
3acuiBaHe Ha oTbopa M orpaHMvaBaHe
nepuoga 3a W3MNOM3BAHETO WM  3a
penpoaykumsa Ha ennTeH pascag,

traits height and number of stems
accelerates. The increased variation in
the older rhizomes and the accumulation
of phytopathogens forces strengthening of
the selection and limiting the period of
their use for reproduction of elite
seedlings.
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PE3IOME

BogopacnimTe wvmar nepcnekTuBu
KaTo GMOMOrMYHM NoKasaTesnn 3a MOHU-
TOPWHT 1 3alyUTa Ha BogHaTta cpeja.

M3nonssaxme Bogopac/n  Karto
6uonHgukatopu 3a pga Habnwogasave
HMBOTO Ha 3amMbpcsBaHe Npe3 AbXA0B-
HuA (NponeTeH) Ce30H, 3a Aa OueHUM
KanauuteTa 3a camMonoynMcTBaHe Ha BOf-
HaTa ekocucTema. M3nonssaxme 39 Bnga
Bogopac/um Kato nokasatesim 3a  pH,
COJIEHOCT M OPraHNYyHO 3aMbpCsBaHe.

Mpe3 nponetHnsa ce3oH 2015 ca
HanpaBeHW anro/I0NMYHN n3cnefBaHus Ha
peka CraHuwopka (f'mnsHe, Kocoso).
MpobuTte ca B3eTU OT TPU MECTOMOSIOXKE-
HUA MO pekarta. YcraHoBeHU ca 39 Takco-
HM OT 4eTupu paspega: Bacillariophyta
(21 Bupga), Cyanophyta (7 Buga),

SUMMARY

Algae have perspectives as
Biological Indicators for Monitoring and
protecting aquatic Environments.

We used algal bioindicators to
monitor pollution levels in the rainy
(spring) seasons in order to assess a self-
purification capacity of the aquatic
ecosystem. We used 39 species of algae
as indicators of pH, salinity, and organic

pollution.
During spring season 2015,
algological investigations of the river

Stanishorka (Gjilan, Kosovo) were done.
Algological samples were taken at three
localities at this river. In the algae
community are found 39 taxa from four
divisions: Bacillariophyta (21 species),
Cyanophyta (7 species), Euglenophyta (3
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Euglenophyta (3 Buga) n Chlorophyta (8
Buaa). Mpu canpobronornyHus aHaams e
yCTaHOBEHO, Ye Ka4yecTBOTO Ha Bojara ce
NMPOMEHSA MO MPOTEeXEHNETO Ha pekarta. B
TOPHOTO TeyeHue Bogara cnaja KbM
BTOpM knac. B ponHOTO TeyeHune Ha
pekata (MecTonosioxkeHve 2 wun 3)
KauyecTBOTO Ha BoAara cTasa Mo-0Wwo u
cnaja KbM TpeTu kiac.

KnouoBu gymn: Bogopacsu, peka,
CraHuwopka, MN'insaHe

yBO/[,

BogopacnuTe ca MHTEpecHa rpyna
3a um3crieggaHe nopagu ceosiTa TBbpAe
NPMMWTUBHA MpMpoAa M pasnpocTpaHe-
HME B LAN CBAT, KOETO Ce Ab/MHKU Ha
CMOCOBHOCTTa MM fJa CblUecTByBaT npu
Hali-pa3Hoobpa3Hy yCNoBUSA Ha OKosiHaTa
cpepa.

3ambpcsABaHETO Ha NOBBPXHOCTHU-
Te BOAW Ce e NPeBbpHasIO B €4WH OT Hali-
BaXHUTe npobnemu 3a okKofiHaTa cpeja.
[Ba Buga ronemu n AbArotpaHu 3anna-
XN 3a 3aMbpcsiBaHe Morat ga 6bgaT
pasnosHaTu B rnobasieH mawab: oT egHa
CTpaHa OpraHM4yHOTO 3aMbpcsiBaHe BOAU
[0 BMCOKO CbAbpXaHWe Ha OpraHuyHm
BeLlecTBa BbB BOAHWUTE €KOCUCTEMU U B
OBNTOCPOYMEH MNNaH f[o  eyTpocdmkayms.
[lobpe n3BECTHO e, Ye 3aMbpCsABAHETO
MOXe [a Hamann Ka4yecTBOTO Ha BOAaTa,
Kato Nno TO3M HauyuMH OrpaHuyy M3nos3Ba-
HETO Ha BOAHWUTE GaceiHn 3a MHOro Lenm
(Sen, 2013).

EyTpothmkaymata B pekute ce
onpegensa Karto yBe/MYeHne Ha MbpBUY-
HOTO MPOU3BOACTBO (BOAOPAC/AN U pacTu-
TenHa 6uomaca), nopaaud MOBULLIEHO
HaB/M3aHEe Ha XpaHWTESHU BeLlecTBa.
Bucokute HuBa Ha eyTpodmkaums BoasaT
[0 HeraTuBHM nocneguum 3a camara peka
n pesepsoapute (Wetzel, 1983).

MecTononoxeHue Ha nacnegBaHeTo
'pag M'vnsHe e pasnosioXeH B oro-
n3ToyHaTa 4vacTt Ha Penybnuka Kocoso.
leorpadpcknte  KoOpAuHaTM Ha  rpag
MMnsaHn B rpagycu, MWUHYTU U CEKYHAM:
Wupuna: 42 28 08” N, Ab/mkuHa: 21 27

species), and Chlorophyta (8 species). By
saprobiological analysis, it was found that
the quality of water was changing along
the river. At the upperstream of the river
belonged to the second class. At
downstream (locality 2 and 3) of the river
water quality was getting worse and it
belonged to the third class.

Key words: river,
Stanishorka, Gjilan.

algae,

INTRODUCTION

The algae have been an interesting
group for investigation because of their
very primitive nature and a world-wide
distribution, which is due to their capability
to exist under most varied environmental
conditions.

Pollution of surface water has
become one of the most important
environmental problems. Two types of
large and long-lasting pollution threats
can be recognized at the global level: on
the one hand, organic pollution leading to
high organic content in aquatic
ecosystems and, in the long term, to
eutrophication.

It is a well-known fact that polluted water
can reduce water quality thus restricting
use of water bodies for many purposes
(Sen, 2013).

Eutrophication in rivers is defined
as an increase in primary production
(algal and plant biomass) due to an
elevated nutrient input. High levels of
eutrophication lead to negative
consequences for the river itself and
reservoirs in particular (Wetzel, 1983).

Study area

Gijilan city is situated on the south-
eastern part of Republic of Kosovo.
Geographical coordinates of city of Gijilani,
in degrees minutes seconds Latitude: 42
28' 08" N, Longitude: 21 27’ 48" E. The
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48" E. lpagbT ce Hamupa Ha 508 m
HaAMOPCKOTO paBHULLEe. [IBe MasiKu peku
Tekar npe3 rpag [wvnaHe, a peka
CraHvllopka € neBuMA KNOH Ha peka
MopaBa, KOATO ce Hamupa B MNOKpain-
HUHWTE Ha TepUTopuATa Ha rpaja.

Peka CTaHmmopKa
Stanishorka River

MATEPVANT N METOAN

Mpobute ca cbbpaHn oT 3
MECTOMOJIOXKEHMSA, NO MOPEYNETO Ha peka
CraHuwopka (TmnsaHe, Kocoso), no Bpeme
Ha nposieTHmMsa ce3oH Ha 2015.BogHute
npobu ca cbOpaHM B CTbKNEHU WwuleTa
ot 500 ml, 10 cm of BogHaTa NOBBbPXHOCT
CcbC cTaHaapTHu Metoau (Hindak, 1978).
MpoBogumocTTa, pH, conu, TDS (060
KONMYecTBO  Pas3TBOPEHW  conu) ca
M3MEPEHN Ha MACTO C  MpeHocUMu
MHcTpyMeHTn (HACH). C yeTka 3a 3b6u e
cBaJieH enuwiMToH OT KaMbHUTE. B3e ce
npoba enugutoH OT cybecTpaTa U ce
nocTasy B MacTMacoBy BYTUIIKN.

KpembyHuTe BOAOpacnn ca wus-
cnefBaHu ¢ MUKpockon Leica.

MouncTBaHe Ha KpeMbYHM BOZopac/n

MounctBaHeTo Ha dpycTynu oOT
KpeMbYHUTE BOAOPAc/M, MOAFOTOBKA Ha
NMOCTOSIHHM NPeAMETHU CTbKIa 3a MUKPO-
CKOM ¥ onpefensHeTo ce M3BbpLIBaT Mo
Krammer n Lange-Bertalot (1986; 1988;
1991a; 1991b).

NaeHTudmkaumaTa Ha Bogopacau
6e 13BbPLUEHA CBINIACHO K/IKOUYOBU AYMU:
Bacillariophyta: Kramer n Lange-Bertalot

elevation of the city is 508 m above sea
level. Two small rivers flow through the
city of Gijilan, while the River Stanishorka
is the left branch of the Morava River,
which runs on the outskirts on the territory
of the city.

L«ﬂ\\__. ol

.

b

A
MecTonosioxeHune Ha rpag N'mnsaHe B Kocoso

Position of Gjilan City in Kosovo

MATERIAL AND METHODS

The samples were collected from 3
sampling sites, along the river
Stanishorka (Gjilan, Kosovo), during the
spring seasons 2015. Water samples
were collected in 500 ml glass bottles, 10
cm beneath the water surface, using
standard methods (Hindak, 1978).
Conductivity, pH, salts, TDS (Total
Dissolved Salts), were measured on site
using portable instruments (HACH).
Epilithon was brushed from the stones
using a toothbrush. Epiphyton was
sampled from the substrate and placed in
the plastic bottles.

The diatoms were examined using
a Leica microscope.

Diatoms cleaning

Cleaning of diatoms’ frustules and
the preparation of slides and their
determination was done according to
Krammer and Lange-Bertalot (1986;
1988; 1991a; 1991b).

Diatoms’ identification was done
according to the keys: Bacillariophyta:
Kramer and Lange-Bertalot (1986; 1988;
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(1986, 1988, 1991a, 1991b).
MpaeHTndmkaumsita Ha Cyanophyta
e m3BbpleHa crnopes: Anagnostidis and
Komarek, 1988.
MpaeHTndmkaumsta Ha Chlorophyta
n Euglenophyta e wu3BbpllieHa cnopea;
Ettl (1983); Fott (1971).

PE3YJITATN N OBCbXXAJAHE

Pesyntatute oOT Mpoy4BaHeTo ca
npeacrtaseHun B Tabnvua 1. OnpefeneHn ca
39 Buga, KouTo nNpuHagexatr Kbm 4
paspega: Bacillariophyta (21 Buga wim
53.87%), cneggaHm oT Chlorophyta ¢ 8
Buga (20.52%), Cyanophyta ¢ 7 Bwuga
(17.95%) n Euglenophyta c 3 Buga (7.65%).

Paspeg Bacillariophyta e npeacrtaseH
ot 17 popa, cnegsaH oT Cyanophyta c 6
poga, Euglenophyta ¢ 2 poga n Chlorophyta
¢ 3 poga.

bpoAtr Ha BugoBeTe OT efHO
MECTOMOJIOXKEHNE € pas3/iIMyeH: Ha MbpBTO
MeCTOMNOJIOXKEHNe ca ycTaHOBeHM 15 BuAa,
Ha BTOpoTO 20 BMAA, AOKATO Ha TPETOoTO
MEeCTOMNOJIOXKEHNE ca onpefeneHu 24 suga.
KakTo ce 3abendssa Ha BTOPOTO W TPeTO
MEeCTOMNOJIOKEHNEe UMa no-ronsaMm  6poi
BOZOpac/v, OTKO/IKOTO Ha BTOPOTO MeCTO-
nonoxexve. buonHamkatopHmTe Buaa onpe-
penar 21 suga. betamesocanpobHuTe 6mo-
WHAMKATOPHM BuAa AoMuHupaT (¢ 11 Buaa)
B CpaBHeHWe C apyrnte GUONHAMKATOPW.

Ot Bacillariophyta camo pgBa Buga
Navicula lanceolata n Synedra ulna ca
onpegeneHn Ha TP MecTOoMOsIOKEHMS.

Hakon pogosBe, Karto Hanpumep
Amphora, Cocconeis, Cymbella, Diatoma
npucsCcTear C fBa BuAa, [Aokato Apyru
npucbLCTBaT C €iMH BUA,

Chlorophyta npucbcTBa ¢ Tpu poga,
kato pgomuHupa popg Closterium ¢ ueTupu
Buga. Ha BTopo msacto e Cladophora ¢ Tpu
Buga. Kato tpetns pog e Stigeoclonium c
e[VH BuA,.

Paspeg Cyanophyta npucbcTtBa ¢ 7
BUAa, pasnpeneneHn B 6 poga. Camo poj
Oscillatoria npucbcTBa € 2 BMAAa, AOKATO
Apyru pofoBe NpUCHLCTBAT C €f1H BUf,

Paspeg Euglenophyta e npegctaBeH
c 3 BuAa, pasnpefeneHun B 2 poga.

1991a; 1991b).

Identification of Cyanophyta was
done according to the key: Anagnostidis
and Komérek, 1988

Identification of Chlorophyta and
Euglenophyta was done according to the
key: Ettl (1983); Fott (1971).

RESULTS AND DISCUSSION

The results of our investigation are
presented in Table 1. Determined species
(39 species) belongs to 4 divisions:
Bacillariophyta (21 species or 53,87 % ),
followed by Chlorophyta with 8 species
(20.52 %), Cyanophyta with 7 species
(17.95) % and Euglenophyta with 3 species
(7.69 %).

The division Bacillariophyta contain
17 genus, while Cyanophyta contain 6
genus, Euglenophyta 2 genus and
Chlorophyta 3 genus.

The number of species per locality is
different: in first locality determined 15
species, in second determined 20, while at
third locality is determined 24 species. As
seen second and third locality has more
number of algal species than second
locality. Bioindicator species determined 21
cpecies. Where the betamesosaprob
bioindicators species is dominated (with 11
species), compared with other bioindicators.

Within ~ Bacillariophyta only two
species Navicula lanceolata and Synedra
ulna are determined at three localities.

Some genus such as Amphora,
Cocconeis,  Cymbella, Diatoma are
represent with 2 species, while other genus
are represent with 1 species.

Chlorophyta is represented by three
genuses, dominated genus is Closterium by
four species. Second genus is Cladophora
with 3 species. While third genus is
Stigeoclonium with one species.

Division Cyanophyta represented by
7 species, distributed in 6 genuses. Only
genus Oscillatoria is represented by 2
species, while other genus represented with
one species.

Division Euglenophyta represented
by 3 species, distributed in 2 genuses.
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Tabnuua 1. Bogopacsin BbB Bogarta Ha peka CtaHuwopka (TmnsaHe, Kocoso) no
BpeMe Ha npoJsieTHUsA ce3oH Ha 2015

Table 1. Determined algae in waters of river Stanishorka (Gjilan, Kosovo) during
spring season 2015

Level of |MecTononoxenus/Localities
saprobity 1 2 3
Pa3pen/Divison Cyanophyta
1 /Anabaena inequalis (Born. et Fla.) +
2 Chroococcus cochaerens (Naeg.) +
3 Nostoc linckia (Born et Flah.) B +
4 Oscillatoria .formosa (Bory) [of + +
5 Oscillatoria mirabilis (Bécher) +
6 Phormidium ambigum (Gom.) + +
7 Spirulina_platensis (Nordst.)Geitl. B + +
Bpoi 6rnonHANKaTOpHU BUAOBE 3
Number of bioindicators species
7 O6L, 6poit Buaose Cyanophyta n 6poii Ha 3 3 4
BWAOBETE 32 MECTOMNOJIOXEHME
Total number of species Cyanophyta and
number of species per locality
21 species  |Pa3peg/Division BACILLARIOPHYTA
1 )Achnantes hungarica(Gunow) o + +
2 \Amphora lybica (Ehrenberg) + +
3 /Amphora normani ( Rabenhorst) o +
4 Cocconeis pediculus (Ehrenberg) o-B + +
5 Cocconeis placentula (Ehrenberg) B +
6 Cyclotella ocellata(Pantoseck) +
7 Cymatopleura solea (Brebisson)W.Smith B -a + +
[¢] Cymbella affinis ( Kiitzing) o- B +
9 C.naviculiformis(Auerswald)Cleve B + +
10 Diatoma monoliforme Kitzing +
11 D.vulgaris (Bory) B +
12 Epithemia adnata ( Kiitzing) +
13 Fragilaria ulna(Nitzh.)Lange-Bertalot + +
14 Gomphonema parvaulum (Grunow) +
15 Gyrosigma acuminatum( Kitzing) B +
16 Meridion circulare(Agardh) o + +
17 Navicula lanceolata(Agardh)Ehrenberg + + +
18 Nitzschia palea (Kitzing) W.Smith + +
19 Pinnularia microstauron(Ehren.)Cleve o +
20 Synedra ulna(Nitzsch)Ehrenberg. B + + +
21 Surirella angusta Kitzing) B +
Bpoi 6uonHANKaTOpHU BUAOBE 13
Number of bioindicators species
21 O6L, 6poin BuagoBe Bacillariophyta n 6poit Ha 9 12 12
species BWAOBETE 32 MECTOMNOJIOXEHME
Total number of species Bacillariophyta and
number of species per locality
3 Paspep/Division EUGLENOPHYTA
BUaa/species
1 Euglena viridis (Ehrenbeg) p-a +
2 E.terricola (Dang.)Lemm + + +
3 Trachelomonas.affinis Lemm. +
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Bpoi 6uonHANKaTOpHU BUAOBE 1
Number of bioindicators species
3 06, 6poi Bugose Euglenophyta n 6poit Ha 1 1 3
BuAa/speciesBnaoBeTe 3a MECTOMNOJIOKEHME
Total number of species Euglenophyta and
number of species per locality

Pa3pep/Division CHLOROPHYTA
npa/species

Cladophora fracta(Roth) Ktz B +
C.fracta var. lacustris (Roth) Kiitz +
C glomerata (L) (Kutz) B + +
Closterium attenuatum Ehreb. + +
C venus Ehreb. +
C.gracilis (Breb.) + +
C. praelongum Nitzsch B +
Stigeoclonium tenue Kiitzing o

O[N[O[O[R[W[N[F[T 0

Bpoii 6ONHAMKAaTOPHU BUAOBE 4
Number of bioindicators species
8 06w, 6poi Braose Chlorophyta n 6poii Ha 2 4 5
BuAa/speciesBnaoBeTe 3a MECTOMNOJIOXKEHME

Total number of species Chlorophyta and
number of species per locality

39 O6L, 6poit BUAOBE BOJOPAC/IN 1 21 15 20 24
BUAa/speciesbUoONHANKaATOPHN B1AOBE Npe3 NPosIeTHNS Ce30H
3a mecTonosioxeHue/Total number of species of
algae and bioindicators species during spring
season per locality

n3BOAN CONCLUSIONS

Mpe3 nepuoja Ha wu3cnegsaHe During the study period (spring
(nponeteH ce3oH 2015) ca ycTaHoBeHu 39 | season 2015) we identified 39 species of
BU/a BOJOPAC/IN. algae.

Mpeo6bnapasa Bacillariophyta ¢ 21 Dominated the Bacillariophyta by 21
BMJA CNPSIMO pYruTe paspeam. species, comp_ared with _ot_her divisions. _

OnpepaeneHu ca 21 6UOMHAUKATOP- . Determined 21 b|0|nd|catqr§ species,
HU BUAA, AOMUHMpaHM OT 6eTa Me30- dom|_nated beta mesosaprob bioindicators
canpo6HuTe 6ronHamkaTopy ¢ 11 Buga. | SPecies by 11 species.
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PE3OME

Mpe3 nponetHna ce3oH 2015 ca
U3BBPLIEHN asIroNIOTMYHN  U3cnenBaHns
Ha peka KpeHa (Jakoso, Kocoso). MNpobu-
Te ca B3eTW OT TPYU MEeCTOMONOXKEHMSA NO
pekaTta. YcTaHoBeHM ca 43 TakCOHU OT
yeTupu paspepga: Bacillariophyta (28),
Cyanophyta (6 Buga), Euglenophyta (3
Buga) u Chlorophyta (6 Buga). MMpwu
canpobronorMyHns aHasim3 e ycraHose-
HO, Ye KayeCcTBOTO Ha BojaTa ce NPoMeHs
Mo NPOTeXeHWeTo Ha pekara. B ropHaTa u
[0/IHa YacT Ha pekara Bogara npuHagasne-
XV KbM BTOpPWU Knac. B A0/HOTO TeyeHune
KayecTBOTO Ha BojaTa cTasa MNo-/10Wo U
cnajga KbMm TPeTu Krac.

KntovoBn aymun:sogopacsuv, peka,
KpeHa, [skoBo

SUMMARY

During spring season 2015 were
done algological investigations of the river
Krena (Gjakova, Kosovo). Algological
samples were taken at three localities at this
river. In the algae community are found 43
taxa from four division: Bacillariophyta (28),
Cyanophyta (6 species), Euglenophyta (3
species) and Chlorophyta (6). By
saprobiological analysis, it was found that
the quality of water was changing along the
river. At the upper and middle part of river
the water belonged to the second class. At
downstream of the river water quality was
getting worse and it belonged to the third
class.

Key words: algae, river, Krena,
Gjakova
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YBO/,

CnagkoBOAHMAT (PUTONNAHKTOH MO-
Xe ga 6bAae M3KIYUTESTHO pa3HoobpaseH
Mo OTHOLUEHME Ha TaKCOHOMUSl, MOpPCIOJIOo-
ma n ekonorusa (Prescott, 1954). Te morar
Ja OTroBOPSAIT Ha LUMPOK CMNeKTbp OT
3aMbpCUTeNnn, KOeTo M npaBu NOME3HU 3a
ocuUrypsiBaHe Ha paHHV npeaynpeauTenHu
CUrHanuM 3a BfiOlaBaHe Ha ycnosuaTa U
noTeHuuManHuTe  MNpuunHM  3a  Takusa
cbeTosHMs (Lacuna et al., 2012).

Onpegenswymte akTopun 3a CTPYKTY-
paTa Ha (IUTOMMAaHKTOHHUTE CbobLlecTBa B
esepara  BK/WYBAT  B3aMMOAENCTBMETO
Mexay edpekTa Ha XMMUYHUTE, (OU3NUYHUTE U
6uonornyHnTe napametpu (Basualto et al.,
2006)

MecTonosioxeHne Ha n3cnegBaHeTo

pag J[skoBO e pasnosioxeH B
torosanagHara 4yact Ha Peny6nuka Kocoso.
MpagbT CbWO Cce Hamupa Ha Bxoga Ha
ponvHata EpeHuk, oTkbaeTto peka KpeHa
Teye OT CeBep KbM MoTOKa Ha EpeHuk.
Cnep, HAKOMKO KunomeTpa, TA ce BAvBa B
peka benu OpvH. O6wuHa [OsSKOBO NOKpmBa
paiioH oT 521 km? BKIOUMTENHO rpaj,
[skoBo n 84 sunu. Meorpadckn koopanHaTu
Ha rpag [skoso: wwupuHa 42 22’ 49" N,
Ob/DKUHA 20 25 51"E. Peka KpeHa
npvaasa Kpacota W CBEXeCT Ha rpaga, Ho
3a CbXa/leHMe e  3aMbpceHa  OT
U3XBBPJSIAHETO Ha TBLPAM OTNagbuUM U
oTnajHu BOAM OT AOMakuMHCTBaTa. Bopata
Ha peka KpeHa e c siowo kavyectBo. ToBa e

NMOPOLEHO  OT  Pas/IMyHM  EeKOSIOTUYHU
nokasatenMm  KaTo:  KOHUEHTpauusi  Ha
OfpOMEH  6poii  XuUTenn Ha  Majka

Teputopus; okosio 18.000 Xutenu >Xueeat
Ha Teputopus ot 30 ha. lNopagu MHOro
YyoBeLlKN fOeiHOCTM TaM Cce npouv3Bexaa
OfPOMHO KOMIMYECTBO OTNafbLW, KOUTO ce
HaTpyneaT Ha HeENOAXOAALO MSACTO. Beruku
Te3n nokasaresim U MHOro Apyrv JokKassar
TBbPAEHMETO OTHOCHO KayecTBOTO Ha
Bojara, KOeTo CMnoMeHaxme  MNo-Tope.
JlowoTo ka4yecTBO Ha BoAaTta, CBbP3aHO C
HeycTonuMBM [EeiCcTBUS B ynpaB/IEHUETO,
MOXe Oa AoBefe [0 HSKOM OnacHoOCTU 3a
okonHaTa cpepa. Ob6aye B paiioHa Ha
[JskoBo ce JocTass Boja oT
XvgpocuctemaTta "PagoHuMYKo e3epo” cC

INTRODUCTION

Freshwater phytoplankton can be
extremely diverse in terms of taxonomy,
morphology and ecology (Presscott,
1954). They can respond to a wide range
of pollutants; making them useful in
providing early warning signals of
deteriorating conditions and the potential
causes of such conditions (Lacuna et al.,
2012).

The determining factors for the
structure of phytoplankton communities in
lakes include the interplay between the
effect of chemical, physical and biological
parameters (Basualto et al., 2006).

Study area

Gjakova city is located in the south-
western part of Republic of Kosova. The
city is also situated at the entrance to the
Erenik Valley, where the River Krena
flows from the north to the Erenik
mountain stream. After a few kilometers, it
flows into the river Drini i Bardhé. The
municipality of Gjakova covers an area of
521 km?, including the town of Gjakova
and 84 villages. Geographical coordinates
of city of Gjakova: Latitude 42 22' 49" N,
Longitude 20 25 51" E. Krena River
represents the beauty and freshness of
the city, but unfortunately this river is
polluted by dumping of solid waste and
sewage from households. Krena River
has a poor water quality. This is argued
by different environmental indicators such
as: concentration of huge number of
inhabitants in a small territory; around
18,000 inhabitants live in a territory o 30
ha. Due to many human activities it's
generated a huge amount of wastes
which  are  accumulated in an
inappropriate location. All these indicators
and many other prove a statement
regarding water quality that we have
mentioned above. Poor water quality
associated with unsustainable
management actions could lead towards
some environmental hazards. However,
Gjakova region is supplied with waters
from Hydro-system “Radonig” with a
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kanaymtet 700 |/s, o6xBawawa okono 200
000 »uTenu, BKIHOUYMTENIHO W HaceseHue,
KOETO € B MPSK KOHTaKT CbC 3aMbpCEeHUTE
BOAM Ha peka KpeHa.

Peka KpeHa
Krena River

MATEPWAN N METOAW

MpobuTte ca cbbpaHn OT 3 MeCTo-
NoNIOXEHWs, NO NopeyneTo Ha peka KpeHa
(Tvnane, KocoBo), No Bpeme Ha nponet-
HMA ce30H Ha 2015. BogHuTe npobu ca
CcbOpaHu B CTbKAEeHM wuweTta oT 500 ml,
10 cm o BogHata MOBBLPXHOCT CbC
ctaHgapTHU meTtoam (Hindak, 1978).

MpoBogumocTtta, pH, conu, TDS
(O6LWO KOMMYEeCTBO pasTBOPEHM COMN) ca
N3MEPEHUN Ha MSACTO C MPEHOCUMU MHCTPY-
MeHTn (HACH). C ueTka 3a 3bbu e
CBaJIeH enuwIMTOH OT KaMbHuTe. B3e ce
npoba enugutoH OT cybecTpaTa U ce
noctasy B Na1acTMacoBu BYTUIIKN.

Bogopacnm ca u3cnegBaHu  C
MUKpocKon Leica.

MouncTBaHe Ha KpeMbYHM BOAOPAC/IN

MounctBaHeTo Ha dpycTyim oOT
KpeMbyHUTE BOAOpAac/v, NOArOoTOBKa Ha
MOCTOSIHHM NpeAMEeTHU CTbKIa 3a MUKPO-
CKOM M onpefensHeTo ce M3BbpLUBAT MO
Krammer n Lange-Bertalot (1986; 1988;
19914a; 1991b).

NpeHtudmkaumata Ha Bogopacnu
6e M3BbpLUEHA CBINIACHO K/OYOBU AYMU:
Bacillariophyta: Kramer n Lange-Bertalot

capacity of 700 I/s covering around
200,000 inhabitants including also a
population which is in direct contact with
polluted waters of Krena River.

MonoxeHne Ha rpag [AskoBo B KocoBo
Position of Gjakova City in Kosovo

MATERIAL AND METHODS

The samples were collected from 3
sampling sites, along the river Krena,
during the spring seasons 2015. Water
samples were collected in 500 ml glass
bottles, 10 cm beneath the water surface,
using standard methods (Hindak, 1978).

Conductivity, pH, salts, TDS (Total
Dissolved Salts), were measured on site
using portable instruments (HACH).
Epilithon was brushed from the stones
using a toothbrush. Epiphyton was
sampled from the substrate and placed in
the plastic bottles.

The algae were examined using a
Leica microscope.

Diatoms cleaning

Cleaning of diatoms’ frustules and
the preparation of slides and their
determination was done according to
Krammer and Lange-Bertalot (1986;
1988; 1991a; 1991b).

Diatoms’ identification was done
according to the keys: Bacillariophyta:
Kramer and Lange-Bertalot (1986; 1988;
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(1986; 1988; 1991a; 1991b).
MpoeHTndmkaumsata Ha Cyanophyta
e m3BbpleHa crnopes: Anagnostidis and
Komarek (1988).
MpaeHTndmkaumsta Ha Chlorophyta
n Euglenophyta e wu3BbpllieHa cnopea;
Ettl (1960).

PE3SYNTATU N OBCbXOAHE

Pesyntatute ot ngeHtudmkaumata
Ha Bogopac/nute e npejcTaBeHa B
Ta6bnmya 1. OnpegeneHn ca 43 Buga,
KOMTO npuHagnexar kbm 4 paspega:
Bacillariophyta (28 Buga wnu 65.11%),
cnegsaHn ot Chlorophyta ¢ 6 Buga
(13.95%), Cyanophyta ¢ 6 suga (13.95%)
n Euglenophyta ¢ 3 Buga (6.98%).

Pa3pepn Bacillariophyta e npeacrta-
BeH oT 20 poga, cneaBaH oT Cyanophyta
¢ 5 poga, Euglenophyta n Chlorophyta ot
5 popa.

bpoAaT Ha BuagoseTe OT efHO Me-
CTOMOJIOXKEHNE € pas/IMyeH: Ha MbpPBOTO
MecTonosioxxeHne ca ycrtaHoseHn 20
BMaa, Ha BTOpOoTO 21 BMAa, AOKATO Ha
TPeToTO MECTOMNOJIOXKEHME ca onpejene-
HW 27 Bupaa. Ha TpeToTo MmecTomnosoxe-
HMe uma noseye BUAOBE BoAOpac/iv OT
MbpPBO WM BTOPOTO, Taka 4Ye Ha TPETOTO
MSCTO MMa Mo-rofIIMo pasHoobpasue.

B pamkute Ha Bacillariophyta camo
pog Navicula cbabpxa 4 Buaa, poa
Diatoma cbabpxka 3 Buaa, A[OKaTo
OPpYyrvAaT pog cbabpxa 1 uim 2 suga.

Chlorophyta npucbkctBa ¢ Tpu
poga, kaTto gomuHupa popg Closterium ¢
Tpu Buga. Ha sTopo mscto e Cladophora
c 2 Buga. Karto Tpetma pog e
Stigeoclonium ¢ eavH Bug,

Pa3pepn Cyanophyta npucbkctsa ¢ 6
BUAa, pasnpegenenn B 5 poga. Camo pof
Oscillatoria npucbecTBa € 2 BMAa, A0OKaTO
Apyrv pofoBe NpucbLCTBaT C eAVH BUA.

Paspen Euglenophyta e npeacrta-
BeH C 3 BMAa, pasnpegesieHn B 2 poga.

1991a; 1991b).

Identification of Cyanophyta was
done according to the key: Anagnostidis
and Komarek (1988).

Identification of Chlorophyta and
Euglenophyta was done according to the
key: Ettl (1960).

RESULTS AND DISCUSSION

The results of algal determination
are presented in Table 1. Determined
species (43 species) belong to 4 divisions:
Bacillariophyta (28 species or 65.11 %),
followed by Chlorophyta with 6 species or
13.95 %, and Cyanophyta with 6 species
or 13.95 %, and Euglenophyta with 3
species or 6.98 %.

The division
contains 20 genuses, followed by
Cyanophyta with 5 genuses,
Euglenophyta and Chlorophyta by 5
genuses.

The number of species per locality
is different: in first locality determined 20
species, in second determined 21, while
at third locality is determined 27 species.
As seen the third locality has more
number of algal species than first and
second locality, so third locality is more

Bacillariophyta

diversity.
Within Bacillariophyta only genus
Navicula contain 4 species, genus

Diatoma contain 3 species, while other
genus contain 1 or 2 species.

Chlorophyta is represented by 3
genuses, dominated genus is Closterium
by three species. Second genus is
Cladophora with 2 species. While third
genus is Stigeoclonium with one species.

Division Cyanophyta represented
by 6 species, distributed in 5 genuses.
Only genus Oscillatoria is represented by
2 species, while other genus represented
with one species.

Division Euglenophyta represented
by 3 species, distributed in 2 genuses.
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Tabnuua 1. Bogopacnun BbB BogaTa Ha peka KpeHa ([skoBo, KocoBo) no Bpeme
Ha NponeTHUA ce3oH Ha 2015

Table 1. Determined algae in waters of river Krena (Gjakova, Kosovo) during
spring season 2015

Level of |MecTtononoxeHnus/Localities
saprobity 1 2 3
Pa3pea/Divison Cyanophyta
1 /Anabaena inequalis (Born. et Fla.) +
2 Nostoc linckia (Born et Flah.) B +
3 Oscillatoria .formosa (Bory) (o] + +
4 Oscillatoria mirabilis (Bbcher) +
5 Phormidium molle (Kiitzing) B -a +
6 Spirulina_platensis (Nordst.)Geitl. B + +
Bpoli 6MONHANKATOPHN BUAOBE 4
Number of bioindicators species
06, 6poi Buaose Cyanophyta 1 6poii Ha 6 3 2 3
BMOBeTe 3a MECTOMOJIOXKEHNE
'Total number of species Cyanophyta and
number of species per locality
28 Buga/species |Paspeg/Division BACILLARIOPHYTA
1 /Achnantes hungarica(Gunow) o + +
2 Amphora lybica (Ehrenberg) +
3 /Amphora normani ( Rabenhorst) o +
4 Cocconeis pediculus (Ehrenberg) o-B + +
5 Cocconeis placentula (Ehrenberg) B +
6 Centronella reichelti(Voigt) +
7 Cyclotella ocellata(Pantoseck) + +
(e] Cymatopleura solea (Brebisson)W.Smith B -a + +
9 Cymbella affinis ( Kiitzing) o-B +
10 C.naviculiformis(Auerswald)Cleve B + + +
11 Diatoma ehrenbergi Kiitzing +
12 D.monoliforme ( Kiitzing) + +
13 D.vulgaris (Bory) B + +
14 Epithemia adnata ( Kitzing) + +
15 Fragilaria ulna(Nitzh.)Lange-Bertalot +
16 Gomphonema parvaulum (Grunow) +
17 Gyrosigma acuminatum( Kiitzing) B +
18 Melosira varians (Agardh) B + + +
19 Meridion circulare(Agardh) o + +
20 Navicula lanceolata(Agardh)Ehrenberg + + +
21 Navicula radiosa (Kitzing) o-B + +
22 Navicula tripunctata(O.F.Mdller)Bory +
23 Nitzschia dissipata( Kutzing)Grunow o-B +
24 N.palea (Kitzing) W.Smith +
25 Pinnularia microstauron(Ehren.)Cleve o + +
26 Rhoicosphenia abbreviata( Kutzing)Grun B + +
27 Surirella angusta Kiitzing) B +
28 Synedra ulna(Nitzsch)Ehrenberg. B + + +
Bpoi GOVNHAMKATOPHU BUAOBE 16
Number of bioindicators species
28 Buga/species 06w 6poii BugoBe Bacillariophyta n 6poii Ha 13 16 18
BUOBeTe 3a MECTOMOJIOXKEHNE
Total number of species Bacillariophyta and
number of species per locality
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3 Buaa/species |Paspep/Division EUGLENOPHYTA
1 Euglena viridis (Ehrenbeg)

2 Euglena terricola (Dang.)Lemm +
3 Phacus hispidulus Lemm. + +

F

Bpoii GONHANKATOPHU BUAOBE 1
Number of bioindicators species
06, 6poi Bugose Euglenophyta n 6poit Ha 2 (0] 3
BUOBeTe 3a MECTOMOJIOXKEHNE
Total number of species Euglenophyta and
number of species per locality

3 Buaa/species

Pa3pen/Division CHLOROPHYTA
naa/species

Cladophora fracta(Roth) Ktz B +
C. glomerata (L) (Kiitz) B +
Closterium archerianum Cleve +
C attenuatum Ehreb. +
C.striolatum Ehreb + +
Stigeoclonium tenue Kiitzing o + +

OO[RW[N[F[Tm O

Bpoi GOVNHANKATOPHU BUAOBE 3
Number of bioindicators species
06w, 6poii Buaose Chlorophyta n 6poii Ha 2 3 3
BMOBeTe 3a MECTOMOJIOXEHNE

Total number of species Chlorophyta and
number of species per locality

43 Bupal/species|O6L, 6poii BugoBe Bogopacan n 20 21 27
GUOVHAMKATOPHU BUAOBE Npe3 NpoaeTHNSA
Ce30H 3a MeCTOrMosI0XeHne

'Total number of bioindicators species of algae
and species during spring season per locality

N3BOAN CONCLUSIONS

Mpe3 nepuoga Ha wscnegsaHe During the study period (spring

6 Buaa/species

(nponeTeH ce3oH 2015) ca yctaHOBEHN 43
BMAa Bogopacaw.
Mpeob6nagasa Bacillariophyta ¢ 28
BMAA CNPSIMO ApyruTe paspeau.
Onpepenexn ca 24 6uonHaukatop-
H/ BuAa, OOMWHMpaHW OT 6eTa Me3o-
canpo6bHuTe GuomHamkaTopu ¢ 12 suaa.

season 2015) we identified 43 species of
algae.

The Bacillariophyta dominated by 28
species, compared with other divisions.

There were determined 24
bioindicators species, dominated beta
mesosaprob bioindicators species by 12
species.
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