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ABSTRACT

The research was conducted through the summer gpexfothe 2009 and 2010 in the lakes Kayl and Balikl
(Gulagag, Aksaray). During this study, eighteen macrophspecies belonging to fourteen genera in the Lake
Balikli, sixteen macrophyte species belonging tdetn genera in the Lake Kayl were identified. Toal 20
aquatic macrophyte species found in two wetland® wkassified under 3 morphological groups: freeating (2
species), submerged (5 species), and emergent f@&es). Emergent vegetation dominated by reedh@yp
angustifolia L.) belt in littoral zone of two lakelsake waters are dominated by two hydrophytesatophyllum
submersum L. and Ceratophyllum demersum L.
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INTRODUCTION

The European Water Framework Directive human impacdhe composition and abundance of biotic comtremi

in fresh waters were described and commented by Him®pean Water Framework Directive[1].That is an
undeniable fact that, there are enormous contohutif macrophyte species on the primary produgtiint the
aquatic habitats, such as rivers, lakes, dams,gand wetlands. Aquatic plants are abundant olfittbeal zones in
these lakes. Macrophytes are an important compooériakes, because they provide food and habitat fo
invertebrates, fish and wild life. Macrophytes ascanponent of aquatic ecosystems have been re@mbaiz an
indicator of trophic state and water quality ofdaR]. In wetland ecosystems, aquatic macrophysimportant
roles on the production processes of the lakes[8rthe determining of nutrient status levelsatdls[2, 5], on the
shaping of lakes [4]and on the oxygen budgets demzodies[2]. Karasu Creek are fed by spring vedrated in
the north of the county. Karasu Creek is the mogtortant side-arm of the Melendiz Creek, and wabédsarasu
Creek flow to Melendiz Creek. Consisting brook aftee confluence with the Karasu Brook and Melerigtiaok is
called Uluirmak. Mamasin Dam was built on Uluirni&ook. Uluirmak Brook is one of the most importantirces

of life in Salt Lake Basin. Lake Kayl and Balikhealocated in the important water source zone (&srmame of
Avlarin Onii). Two lakes are important habitat foigratory birds and other aquatic animals. Géfais located at
the crossroads of ancient and old highways, andaltigs reason there are large number historigabrwithin the
boundaries of Gufga¢ District. Four macrophyte species belongingetrds and rushes where collected from of the
Lakes Kayi and Balikli which arebeing used for ieking baskets and wicker by local people [6]. hoddinistry

of Education is trying reviving again to handicsafts making baskets and wicker in Gala District. Historically,
distribution of aquatic macrophytes was firstly sged bySecmen and Leblebici [7].The flora and vatien of
lakes and swamps, occurring in Thrace, west Blazk $armara, Inner Anatolia and Mediterranean regjiwere
investigated [7, 8, 9, 10]. In all 422 taxa belangto the families were recorded and 65 plant gsdupm 58 lakes
established [7, 8, 9, 10].At present, there aresd\published scientific papers on macrophyticaflof lakes where
found in adjacent area [10].Species compositiondisitibution of macrophytes that located at faakes in Karasu
District (Sakarya Province, Marmara Region, Turkess given by Altinsaclet al[11]. Anthropogenic activities
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have been degrading the biodiversity of wetlandbiénTurkey. In spite of known all threats and egatal hazards,
lakes have not been still declared a protected byeshe related government agencies. This papersepts
biodiversity and spatial distribution of the madngte vegetation from Lakes Kayl and Balikli. Resuwf this

research will also be used for the conservation fda these lakes. Because, conservation and agstomproposals
for this ecologically significant wetland are madehe framework of a sustainable management plan.

MATERIALS AND METHODS

Site Description

Lake Kayiis situated 2.5 km northeast part of tietridt of Gllga¢ (Aksaray Province) (38° 24’ 16.2” K 34° 22’
45.6"D) at an altitude of 1180 m above sea lev@lggre 1)and surrounded by a willovgdlix}trees. It is a
mesotrophic with a mean depth of 2 m, maximum dé&pth and a surface area of 15.9 ha (Figure 1). liske
freshwater water lake. The lake primarily fed bwfeprings, groundwater and rain water. It has attebin the
west. Lake is connected with a short canal (outtethe Karasu Creek at its west. Karasu Creekra/alieectly flow
into the Mamasin Dam Lake. Lake Balikl is situgB8® 23’ 50.6"K 34° 21’ 55.0"D) 1.5 km northeasf the
Gulagac District (Aksaray Province) at an altitude of731Im above sea level (Figure 1)and surroundedwiyi@wv
(Salitrees. It is a eutrophic lake and with a meanhd@bt2 m, maximum depth 5 m and a surface ared dfha
(Figure 1). The lake primarily fed by few springspundwater, rain water and waters of the Kayi Lake

L TuRkEY

BSTUDY AREA

GULPINAR *

Lake

1300 m

Figure 1: Location of lakes Kayi and Balikli

Previously there was large wetland at the locatibthese lakes. Both lakes have occurred aftertngi®n of
levee on Karasu Creek by DSClimatic conditions in the study area are maioiytinental. Water loss of these
lakes is consisting by evaporation

According to records of DIM[12], due to its inland location and high altitudrovince of Aksaray has a markedly
continental climate(mean annual temperature of-t5ahd annual rainfall of 28,8 kgfrbetween 1960-2012), with
hot dry summers and cold snowy winters. Aksaray daemi-arid continental climate with of cold ambwy
winters and long, hot and dry summers. Spring hasrost rainfall. Therefore, study area has ta#) climate is
semi-arid with high fluctuations in relative humidibetween day and night and pronounced temperature
fluctuations between summer and winter months.

This study was carried out during summer 2009/2d1the lakes Kayl and Balikli located in Ggga District in
Aksaray Province, Turkey. The distribution and adance of macrophytes in the two lakes were assesséaot

14
Pelagia Research Library



Selcuk Altinsacliet al Asian J. Plant Sci. Res,, 2014, 4(2):13-21

along the lake shore or by boat. The macrophyte® wellected by rake with hooks[11]. The distrilbatiand
abundance of macrophytes in the two lakes are sloovthe map of each lake (Fig. 2).

The methodology followed the European Standard EN84 recommended for the assessment of aquatic
macrophyte vegetation in running waters, and tiecges of Kohler [13]; Kohler and Janauer[14] Kidhler et al

[15] . The method is based on assessment of agquaticophytes in contiguous survey units. In alleyrunits the
abundance of each species was estimated on aefreé-dlescriptor scale (1- rare, 2— occasional,r8guent, 4—
abundant and 5- very abundant). For each spebiegrowth form (acro-pleustophytes, submerged pphgtes,
submerged anchored, floating leaf rooted plantphapmytes and helophytes) was identified in thevesyunit.

Various important reviews on the subject were ufsedidentification of the species [10, 16, 17, 18, 20].
Coordinates of the lakes were obtained with a Gaftiex 12-channel GPS. Physico-chemical variafulissolved
oxygen, oxygen saturation, pH, salinity and eleetrconductivity) and were measured in situ usirniy & WTW
340i multimeter. Light penetratio(ater transparencyjas measured usin@acmdiameterSecchidisk.

According to the Davis grid system [17], the resharea is located in the B5 square.

Statistical analysis

Sorensen’s Similarity Quotient (QS) was used fdedrining similarity of the macrophyte flora in theo lakes.
Sorensen’s Similarity Quotient (QS) [21], i.e. spsecsimilarity based on the presence or absenspeadies, was
used to determine the degree of similarity of mphyte species collected from the two lakes: QS # (2@B),
where A and B are the number of species from eanipke, and C is the number of common species. Bratis
similarity analysis of the macrophyte species ia ttvo lakes was conducted using the Multivariateti§tcal
Package[22].

Table 1: List of macrophyte species and their liféorm were determined in two lakes
(Abbrevations: LK: Lake Kayi, LB: Lake Balikl, SBubmerged, FF: Free floating, E: Emergent)

LAKES | MACROPYTE TYPES

TAXA LK | LB FF E SM
BRYOPHYTA
Fontinalaceae Fontinalis antipyretica L. ex Hedw. ° ° ]
SPERMATOPHYTA
Lamiaceae Mentha aquaticd.. ° ° L
Cyperaceae Eleocharis palustrigL.) Roem. & Schult. . n
Cyperaceae Cyperus longud.. . ]
Cyperaceae Schoenoplectus lacustrig..) Palla ° L
Alismataceae Alisma plantago-aquatica L. ° ° u
Brassicaceae Nasturtium officinaleéR. Br. ° ° L
Ceratophyllaceae Ceratophyllum demersuim ° ° [
Ceratophyllaceae Ceratophyllum submersuim ° ° u
Haloragidaceae Myriophyllum spicatumL. . . ]
Butomaceae Butomus umbellatus. ° [
Juncaceae Juncus effesuls. . ° ]
Lemnaceae Lemna minorL. ° ° u
Lemnaceae Lemna trisulca.. ° ° u
Potamogetonaceae Potamogeton nodosuks. . ° [
Poaceae Phragmites australigCav.) Trin. ex Steude| e ° u
Typhaceae Typha angustifolial.. ° ° L
Typhaceae Typha latifolia L. ° ° [
Typhaceae Typha laxmanniLepechin ° L
Typhaceae Sparganium erecturi. . u
Total number of species 16 | 18 2 13 5

RESULTS AND DISCUSSION

The present study has attempted to determine tleoplaytes (free-floating, emergent and submergedisp) in
the two lakes in Glfgag¢ District (Aksaray). As a result of the samplipgsformed in summer 2009 and 2010, 20
macrophyte specie§@ntinalis antipyreticalL. ex Hedw.,Mentha aquatica.., Eleocharis palustri{L.) Roem. &
Schult.,Cyperus longus., Schoenoplectus lacustifs.) Palla.Alisma plantago-aquatich., Nasturtium officinale
R. Br.Ceratophyllum demersuin,Ceratophyllum submersum, Myriophyllum spicatumL., Butomus umbellatus
L., Juncus effesus., Lemna minolL.,Lemna trisulc&.,Potamogeton nodosus,Phragmites australigCav.) Trin.

ex Steudel.,Typha angustifoliaL.,Typha latifolia L., Typha laxmanniiLepechin.Sparganium erectunh.) were
identified. They belonged to 13 families and 16egann the two lakegTable ). In the following list, taxonomic
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and systematic nomenclature largely follows Davi$fdnd Secmen & Leblebici [10]. The macrophyte sgeand
their life form types listed in these lakes areegivn Table 1.

The hydrophytes found in this study, fall into #odlowing four categories according to growth fornag Plants
with roots penetrating the substrate but leavesoargtems emerging above the water surface (hypathg):P.
australisB. umbellatug/. aquatica, E. palustris, N. officingleC. longus, J. effesus, A. plantago-aquatca
lacustris, T. angustifolid. latifolia, T. laxmannii, S. erectunb) Rooted in sediment, plants which except their
flowers or inflorescences are submerged (hyphyjtatds spicatum P. nodosus c) Surface floating plants
(acropleustophytes).. trisulca, L. minor; d) Plants entirely submerged, floating at mid-tigphesopleustophytes):
C. demersuntC. submersunt. antipyretica.

The invertebrate fauna living in the lakes todaygists mainly of Oligochaetal(bifex tubife@viiller, 1774),
Gastropoda \(alvata piscinaliO.F. Miuller, 1774),Planorbis planorbifLinnaeus, 1758%yraulus albugO.F.
Mdiller, 1774), Bivalvia Pisidium casertanun{Poli, 1791), Pisidium amnicufO.F. Miller, 1774), Hirudinea
(Hirudo medicinalitinnaeus, 1758 Haementeria costataFr. Millerl864), Glossophonia complanata
Erpobdellaoctoculata Linnaeus, 1758Piscicola geometralLinnaeus, 1761) Crustac&sgrwinulla stevensoni
(Brady & Robertson, 18708 ypridopsis viduéO.F. Muller, 1776) Cypria ophtalmic&Jurine, 1820)Physocypria
kraepelinG. W. Miuller 1903,Fabaeformiscandona fabaeform{§ischer, 1851)Candona neglectars, 1887,
llyocypris bradyi Sars, 1890lyocypris biplicatdKoch, 1838),Heterocypris salina(Brady, 1868),Heterocypris
incongruentRamdohr, 1808), Prionocypris zenkefChyzer and Toth, 1858), Chydorusp., Asellus
aquaticugL.),Daphnia spGammarus sp. Astacus leptodactyl&Eschscholtz, 1823) and Insect&€h{ronomus
plumosus(L.).Four fish species in the lake: Pikespx luciuk.), tench Tinca tincalL.), Common carp Qyprinus
carpio L.), Common bleal4lburnus alburnusL.) and Common ruddScardinius erythrophthalmus.); one
amphibian speciesR@na ridibunda(Pallas 1771) ), three reptilian speci&mfys orbicularisL., Natrix natrix
(Linnaeus, 1758Natrix tessellataaurenti 1768); twelve bird specieBulica atra, Rallus aquaticus., Circus
macrourus(Gmelin, S.G., 1770Q)Circus aeruginosugL.), Glareola pratincola(Linnaeus, 1766)Ciconia nigra
(L.), Ciconia ciconia(L.), Phoenicopterus rubé&., Podiceps cristatugL.), Egreta albal., Motacilla cinerea
Tunstall, 1771 Upupa epogs) and four mammalian specieSpermophilus xanthophrymng@Bennett, 1835),
Rattus norvegicyBerkenhout, 1769Rattus rattugL.), Allactaga williamsiThomas, 1897) were determined in the
both lakes and adjacent area of theirs. Due tovagable birds and reptilian species, Lake Babkbuld be placed
under legal protection. As many of the water bodie$urkey are permanent, plants and animal aerdat to a
wide variety of environmental conditions.

Sixteen taxa were registered in the Lake Kayi, bictv 15 are Spermatophyta (93.75%) and one is Bryap(6.25
%). Nineteentaxa were reported from Lake Balikfiwtich seventeen are Spermatophyta (94.44 %) awedi®
Bryophyta (5.56 %).

In the research area, 20 species taxa having 1iB/famne; Typhaceae 4 (20 %), Cyperaceae 3 (15%)razeae 2
(10%), Ceratophyllaceae 2 (10%) Poaceae 1 (5%anfkumjetonaceae 1(5%), Juncaceae 1 (5%), Haloragieldce
(5%), Alismataceae 1 (5%), Brassicaceae 1 (5%)tif@aceael (5%), Butomaceae 1 (5%), Lamiaceael, (5%

The genera with the largest number of species @ résearch area arBypha 3 (16 %); Lemna2 (11%);
Ceratophyllum?2 (11%),Menthal (6%),Butomusl (6%), Phragmitesl (5%), Sparganiuml (5%),Juncusl (5%),
Myriophyllum 1 (5%), Schoenoplectu$ (5%), Cyperusl (5%), Eleocharisl (5%), Alismal (5%), Nasturtium 1
(5%), Fontinalis1 (5%),

A total of 20 macrophyte taxa were identified ie thvo lakes (Table 1).Macrophytes identified irstbiudy were
evaluated according to the classificationcritefiddorotovicova [23] and Sculthorpe [24].According to macroghyt
classification of the Dorotovova(2005[23}-.antipyretica C. demersumC. submersuirM. spicatumL. minor, L.
trisulca, P. nodosusare hydrophytic speciedil. aquatica N. officinale A. plantago-aquaticaare amphiphytic
species;C. longus E.palustrisB. umbellatus S. lacustris). effesu®. australisT. angustifolial. latifolia,T.
laxmanniiS. erectunare helophytic species. Also, according to Scufied24],L. minorandL. trisulcaare floating
macrophyte speciedyl. aquatica N. officinale A. plantago-aquaticaC. longus E. palustris B. umbellatusS.
lacustris J. effesusP. australis T. angustifolia T. latifolia, T. laxmanniiandS. erectunare emergent macrophyte
species;F. antipyretica C. demersumC. submersumM. spicatumand P. nodosusare submerged macrophyte
species.

Aquatic plants are welladapted to lenticecosystace®rding to lotic ecosystems. Because lentic estesycan able
to support a diverse range of water plants due doentight penetration. Submerged macrophytes (fiveye
dominated by the species of gerisratophyllumand Myriophyllunm(C. demersumC. submersumM. spicatun.
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Emergent macrophytes (13taxa) were dominated byspieeies of genuSyphdT. angustifoliandr. latifolia),
floating macrophytes (2) were dominated by the g®eof genusemna (L. minor and L. trisulca). Spatial
distribution and abundance of the macrophytes énttvo lakes are shown in Table 2.According to tihayBCurtis
Similarity Index [22] and Sorensen’s Similarity Giigent [21], Lake Kay is at 82 % similar to Lakgalikl.
Physico-chemical parameters of Lake Kayi and Badit¢ given in Table 3.

Table 2: The spatial distribution and abundance othe macrophytes in the two lakes (1-rared), 2-occasional ¥ ), 3-frequent (#), 4-
abundant (A) and 5- very abundant &). Black bars indicate the abundance of macrophytef\bbrevations: LK: Lake Kayi, LB: Lake

Balikh

TAXA LAKES

LK | LB
CHAROPHYTA
Fontinalis antipyretica.. ex Hedw. 3¢ | 20
SPERMATOPHYTA
Mentha aquaticd.. 3¢ 3¢
Eleocharis palustrigL.) Roem. & Schult., | 2p» -
Cyperus longus. 2p -
Schoenoplectus lacustifk.) Palla - 3¢
Alisma plantago-aquatich. 3A | 3A
Nasturtium officinaleéR. Br. 3A | 3A
Ceratophyllum demersuim 4A | 4A
Ceratophyllum submersuim 4A | 4A
Myriophyllum spicatumL. 3= | 3
Butomus umbellatus. - 3¢
Juncus effesuls. 3¢ | 3¢
Lemna minoL. 3¢ | 3¢
Lemna trisulca.. 1A | 20
Potamogeton nodosuis 3¢ 3¢
Phragmites australi§Cav.) Trin. ex Steude] 43| 3¢
Typha angustifolid.. 56 | Ga
Typha latifolial. 2» | 2>
Typha laxmanniLepechin - 2»
Sparganium erectur. - 3¢

According to the Bray-Curtis Similarity Index [28hd Sorensen’s Similarity Coefficient [21], Lakeyés at 82 %
similar to Lake Balikli.Physico-chemical parametef$ ake Kayi and Balikhare given in Table 3. The phgs
chemical parameters (dissolved oxygen, temperapifeand salinity) has slightly changed during e t
observed periods (Table 3). Lake Kayi is a freshew@.0-0.1%0), well oxygenated (8.57-8.71 mg/L) and
alkaline(8.15-8.45) lake. Lake Balikli is fresh ed0.0-0.1%0), oxygen-rich(6.1-6.45mg/L) and alkalifv.5-
7.65). In summer period, Secchi disc transparehastifated between 90 and 96 cm in the Lake Kayi and
between 82 and 85 cm in the Lake Balikli. The higgsolved oxygen levels measured in open waters are
necessary within the life of invertebrates animalsvo lakes.

Distribution of the submerged, emerged and floataayed macrophytes in the two lakes in Géta District is
shown in Figure 2.

Table 3: Somephysico-chemical parameters ofake Kayi and Balikliduring the summer period of the 2009 and 2010. Thecientific
abbreviations shown are dissolved oxygen (DO, mg/Lyvater temperature (Temp, °C), oxygen saturationat, %), standard hydrogen
electrode (SHE, mV), electrical conductivity (ECuS/cm), pH, salinity (Sal, %0), Secchi depth (Secclum)

Temp. (°C)| pH | SHE (mV) &?Ij (uglcc:m) (n?g?L) Sat. (%) | Secchi (cm)
Lake Kayi (June 2009 24.5 8.15 -97 0.1 667 8.57 120.4 96
Lake Kayi (June 2010 25.2 8.45 -99 0.1 671 8.71 145.4] 90
Mean 24.8 8.3 -98 0.1 669 8.64 132.9 93
Lake Balikl1 (June 2009 27 7.5 -32 0.1 691 6.45 85 85
Lake Balikl1 (June 2010 24.6 7.65 -34 0.1 688 6.1 82 80
Mean 25.8 7.57 -33 0.1| 689.5 6.2 83.5 82.5

T. angustifolia(Lesser Bulrush) was the dominant emergent magtep$pecies in the littoral of the Lake Kayi.
Other emergent macrophyte species accordini tangustifolia(Lesser Bulrush) were found less abundant in the
littoral zone of the Lake Kayi.Lake Kayl has a narrmacrophyte belt was formedalong the lake share fsuch
emergent macrophytes @sangustifolia T. latifolia (common bulrush)P. australisandJ. effusugsoft rush). Other
emergent macrophyte speciéds plantago-aquatica(common water plantain)N. officinale (watercress),M.
aquatica(water mint),E. palustrisiccommon spikerush) ar@d. longus(Galingale) are found in behind and amongst
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of macrophyte belt zone of Lake KaA. plantago-aquaticicommon water plantain) arN. officinale(watercress)
were determined in wet mead@ane of Lake Kay

S TEATS,
MACROPHYTE SPECIES LAKE KAYl > iaitse
1. Fontinalis antipyretica L. ex Hedw. """16../1/74'?‘;[16;Z“z 14 119??’31é
\ R e 710
2. Mentha aquatica L. 16»1‘6;?1%?'11771%6 Bl e 1; P e
3. Eleocharis mitracarpa R. Br. 1é11,8171,717131%8%‘;%1?;;%3”16413
M\~ Fedne 81718121 16 18
4. Cyperus longus L. \~ -~117i86"1815371?°’5 14892‘611771816
5. Schoenoplectus lacustris (L.) Palla {'176167528 9 1?481971217171127..-”:
. . 12 7 g
6. Alisma plantago-aquatica L. "-.31‘7_:?731%8 . 1;12861171:&
7. Nasturtium officinale R. Br. "‘-.jtggws%gw” 35%9 ;717 171128..-""
g
8. Ceratophyllum demersum L. 117 3‘5;391‘1’%1/717;_1-6--“
9. Ceratophyllum submersum L. = TeT
“A74s-

[
o

. Myriophyllum spicatum L.
. Butomus umbellatus L.
. Juncus effesus L.

=
W N R

. Lemna minor L.
.Lemna trisulca L.
. Potamogeton nodosus L.

= =
[, B -

7
16. Phragmites al'Jstr.aIis(Cav.) Trin. ex Steudel s 4 . - 517“18 1721-{;5051319
17. Typha angustifolia L. .518815 8103 1“716 ‘2’?19 ‘f1'1?
18. Typha latifolia L. bz 8 % 7i6.
47,7 8148 AL
19. Typha | ii Lepechi R 05 818711 EEg
. Typha laxmannii Lepechin | = 1 11917%31369151 110112165111 125 P
20. Sparganium erectum L. 2&5 S’26520

Figure 2: Distribution map of macrophyte species of two lakekcated in Gilggac district

It is a cosmopolitan species of every continenepk@ntarctica. Populations P. australic behave invasively [25].
However, Typhaspecies are dominant thiP. australisin the Lake Kayi, andP. australisseen only in the north
eastern bank of the Lake KayI.

Submerged aquatic macrophytes are more commonhdfau shallow stagnant wateiC. demersunfHornwort)
andC. submersufgsoft hornwort) were the dominant submerged speni¢ise deeper part of the lakM. spicatum
(Eurasian watermilfoil) were found less abundanthi@a deeper part of the lake according to other sulmmerge:
macrophyte specieMacrophyte specieC. demersunandC. submersurformed denser stands thM. spicatumin
Lake Kayi. Antialgal compounds are producedC. demersurmand M. spicatuni26]. Cosmopolitan specieS.
demersurmandM. spicatumhave very sinlar biological characteristics, and @emersui andM. spicatumusually
prefer eutrophic stagnant and flowing ers condition for colonisation[27, 28].

The Lake Kayi is fed by important underground wagpring located in northern bank. Invasive -floating
macrophyteLemna trisulca(star duckweed) is dominant species in this seatibthe Lake KayUnshaded or
shaded and eutrophic or less eutrophinditions affects competition betweenminorandL. trisulcg29]. Shaded
eutrophic sites were dominated L. minor, whereas a less eutrophic site was dominated. trisulca [29].
Unshaded eutrophic sitéemnatrisulca dominance in spring and fall, and sumrheminotr dominance [29]. The
parts where found of the underground water sprind.ake Kayi ar covered withwillow trees. Shaded and
oligotrophic conditions are dominance in through&whmer period in this secti of the Lake Kay

Fontinalis antipyreticawillow moss) is attaches rrocks or substrate in flowingater, and it prefers in shaded si
and slightly acidic or slightly alkaline wateF.antipyreticagrows in shallow faster flowing waters, and it jgnrs
coursegrained substrates(gravel and solid rocks) sucM. spicatum30]. BryophyteF. antipyreticalargely used
as a biomonitor for wateruglity in freshwater ecosyster[31].Submerged macrophyke antipyreticawas found in
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same section of Lake Kay! adrisulca. F. antipyreticareaches a dominant position in the shade of wiliees and
slow-flowing waters of the Lake Kayi. Spring thatving high flow rate and found in northern partake Kayi are
shallow (maximum depth 1.5 m) and are dominatefin®grain substrates (gravel, sand and solid roEkgrefore,
F. antipyreticawas found in suitable habitat of the Lake Kayaclhiompatible with its biological characteristics.

T. angustifolia(lesser bulrush) was the dominant emergent magte@pecies in the littoral of Lake Balikli as the
Lake Kayi. HoweverTyphaspecies are dominant than cosmopolitan spdeiesustralisin the Lake Balikli.P.
australisis sporadically observed in the all along the tofshe Lake Balikli. Other emergent macrophytecéps
according torl. angustifolia(Lesser Bulrush) were found less abundant in therdil zone of the Lake Balikli.Lake
Balikli has a narrow macrophyte belt was formedchglthe lake shore from such emergent macrophytek. as
angustifolig T. latifolia (common bulrush),T. laxmannii (graceful cattailp. australis J. effusus(soft rush).
T.laxmannii(graceful catta)l is still used in Giilga¢ for making of basket and pillows.latifolia, S. lacustris P.
australis J. effusuandC. longuswhich is used in making baskets and pillows wegprted from Lake Balikl and
Kadi Creek by Gilcuet al[6]. Aquatic macrophytes species were reported iifagac by Gilcur et al.[6] that was
identificated in 2009 by the team who wrote thiicee. Other emergent macrophyte spedidisma plantago-
aquatica(common water plantainN. officinale(watercress)M. aquatica(water mint),B. umbellatugflowering-
rush) andS. lacustrigcommon club-rush)are found in behind and amonfystacrophyte belt zone of Lake Balikli
as the Lake Kay1.

A. plantago-aquaticalcommon water plantain) and. officinale (watercress) are common helophytic emergent
species in wet meadow zone of Lake Balikl.

Lake Balikh is very similar to Lake Kayi in terntf types spatial distribution and abundance of serged
macrophyte species. SubmerdgaddemersunandC. submersurwere found at all depths and in all regions inésk
Balikli as Lake KayiC. demersunand C. submersunare dominant submerged species in the deepeopéne
Lake Balikli. As in Kayl LakéJ. spicatumwere found less abundant in the deeper part ofLtde Balikl
according to other two submerged macrophyte species

Lake Balikl are fed by little spring and n creekigh formed by Lake Kayi. Free-floating macrophiteminor
(common duckweed)is more dominant species tharisulca (star duckweed) inunshaded Lake Balikli.

Generally, water mosses are attached to rocksalklBLake, Bryophtic specids. antipyreticawas only observed
in fine-grained substrates in mouth of creek anouiad of the spring waters. Higher abundance of gemr
macrophyte species was recorded from muddy substodtwo lakes.

Secchi disk readings can be used to determineessltophic status. Low Secchi depth values werasueed in the
lakes Kay1 (90-96 cm) and Balikh (82-85 cm) (TaB)eLower Secchi depth values indicate turbidaoied water.
Lower Secchi depth values and greenish water obdarvthese lakes indicate mass abundance of gapitpnic
organisms in the lakes Kay! and Balikli. Secchk diansparency value was measured at 1.5 m (maxidepth) in
clean water of spring where located in front of &dkayi. Lakes Kayi and Balikli are connect to eattfer via a
little creek, and two lakes are located near des#ao each other. The waters of the Lake Kay flows the lake
Balikl and is feeds it. Therefore, most of macrmgphspecies identified in Lake Kayl are availabighe Lake
Balikli. According to the Sorensen Similarity Matf21]and Bray- Curtis similarity index [22]. Lakéay! is similar
82.3 % to Lake Balikh.UPGMA (unweighted pair methwith arithmetic mean) dendrogram was constructed
according to based on the presence or absence abphgte species by using clustering analysis @yBCurtis
similarity coefficient (Figure 3).

Bray-Curtis Analysis (Singel Link)
LAKE BALIKLI

LAKE KAYI

0 % similarity 50, 100

Figure 3: Dendrogram according to Bray-Curtis similarity index for the two lakes studied
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CONCLUSION

During this study, eighteen macrophyte speciesrgghg to fourteen genera in the Lake Balikli, séxtenacrophyte
species belonging to thirteen genera in the Lakgl Kiere identified. The present study reveals #ilhbof the
physico-chemical parameters were permissible lifoitsnacrophyte species in two wetlands. In somemngprings
that feed wetland was determined low flow ratep aeme of them found completely dry. In this stuelypected
slightly basic pH values instead were measurecttjigacidic pH values (6.5) in some water sprinbat tfeed
wetland. During this study, we were observed excessrigation water use that obtained from grouathv
sources. Increases of the depth of artesian weNg lbeen caused reduction of spring water rate. ttiisrarea,
qualified data concerning of the capacity of gromater that used in agriculture are not availablgdrdlogical
balance will be disrupting in near future in thisadue to use of sprinkler method in potato grgvimstead use of
the drip irrigation method. Recreational purposéadilities planned construction around of the Kar&reek and
Lakes Kayi and Balikh by the Giac Municipality should be never constructed withawgcientific environmental
impact assessment report. Both of wetlands musdédared "Environmental Protected Area" or "Wildlif
Protection Area" for protecting existing speciestliese wetlandsT. angustifoliawas the dominant emergent
macrophyte species in the littoral of the Lakes ikand Balikli.C. demersunandC. submersurwere the dominant
submerged species in the two wetlaridgrisulcawas the free-floating macrophyte species in theekakayi, and
L. minorwas the free-floating macrophyte species in theekaBalikli.
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