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HYPERKCUM PERFORATUM (KANTARON) BKTKKSKNKN F

TERAP¥TKK ¥ZELLKKLERK

PHARMACOLOG ICAL AND THERAPEUT IC PROPERTIES OF HYPERICUM

PERFORATUM (ST. JOHN'S WORT)
Prof. Dr. HBLYA ¢Kk
'Gaziantep !niversitesi AMapi Fak¢Dae
drhulyacicek@hotmail.com
ORCID: 0006000210651582

¥ZET

Hypericum perforatum, halk arasénda Kantaron
akkenr sgebddi ama-1|larla kull anél an -ok y°nl
antienfl amatuar, antimikrobiyal vV e nN°roprot
analizl er, hi perisin, hi perforin, fleadoifoind
gestermi ktir. Bu bilexkenler, bitkinin terap?©
Kantaronun en belirgin °zelliji, hafif ve O
Hi perforin, serotoni n, dopami nk antideprasarretkip i n e f |
gosterir. KIiniKk -al ékmal ar , bitkinin gel e
ol dujunu, ancak daha az yan et ki gosterdijir
mod¢l asyonu yoluyla ankgieryol itik ve sedatif
Antiinfl amatuar ve | mmg¢4oendNFE | agti bri %pz eoli Inif K Iz
yoll arén baskeélanmaséyla ilikkilidir. Anti mi
herpes, HIV ve influenza giglPistweirrmessli enrdee nk akraky
Ayrécapostirtaimf bakterilere ve mantarl ara karck
Bitkinin antioksidan bil ekenleri, N°ropr ot e
n°rodejeneratif hastal ekl ardalpataopnai walr ak uly
ve mide ¢l seri tedavisinde de kull anél maktad
Ancak, Kantaron ©°nemli ila- etkilexkimlerine
anti koage¢l anl ar antidepresanl|l ar ve tenal ko
arasénda fotosensitivite, gastrointestinal |
bozukl uju olan hastalarda mani k atakl aré tet
Standart dozaj, %0.3 hiperisin veya®3 hi per f orin i -eren ekstrak
etkiler 24 haft a I -inde ortaya -ékar . Gel ecek
nanoform¢gl asyonl ar ve anti kanser uygul amal ar
Sonu- ol arak, Hypericum perforatum modern ve
kul |l &o@ameol | ¢ ve bilin-1I ol mal éder .

Anahtar Kelimeler: Hypericum perforatum , Antidepresan etki, Fitokimya, Kantaron

N°rop

rotektif aktivite

1


mailto:drhulyacicek@hotmail.com

| LONFERE,,
@\ &5 ¢

AADE

173 &

Y
anpst

.....................

ABSTRACT

Hypericum perforatum, commonly known as St. John's Wort, is a versatile plant that has been
used formedicinal purposes for over 2,000 years. This plant is known for its antidepressant,
antrinflammatory, antimicrobial, and neuroprotective effects. Phytochemical analyses have
shown that it contains bioactive compounds such as hypericin, hyperforin, didspand
essential oils. These components form the basis of the plant's therapeutic effects.

One of the most notable features of St. John's Wort is its effectiveness in treating mild to
moderate depression. Hyperforin exhibits antidepressant effectibitiing the reuptake of
serotonin, dopamine, and norepinephrine. Clinical studies have shown that the plant has similar
effects to traditional antidepressants but with fewer side effects. Additionally, it exhibits
anxiolytic and sedative effects througlABA and glutamate modulation.

Its anttinflammatory and immunomodulatory properties are associated with the inhibition of
pro-inflammatory pathways such as C&xand TNFU . l'ts antimicrobi al a
stem from its photodynamic activity againguuses such as herpes, HIV, and influenza, thanks

to hypericin. It is also effective against Grgositive bacteria and fungi.

The plant's antioxidant components support its potential use in neurodegenerative diseases such
as Alzheimer's and Parkinsonlge to its neuroprotective effects. It is also used in traditional
medicine for wound healing and stomach ulcer treatment.

However, St. John's Wort has significant drug interactions. It can reduce the effectiveness of
anticoagulants, antidepressants, anmdl aontraceptives by affecting cytochrome P450
enzymes. Side effects include photosensitivity, gastrointestinal discomfort, and allergic
reactions. It may trigger manic episodes in patients with bipolar disorder.

The standard dosage is in the form of &zts containing 0.3% hypericin 01536 hyperforin.
Therapeutic effects become apparent withid #veeks. Future research is focusing on
hyperforin derivatives, nanoformulations, and anticancer applications.

In conclusion, Hypericum perforatum holds an imgot place in modern and traditional
medicine, but its use should be controlled and mindful.

Keywords: Hypericum perforatum, Antidepressant effect, PhytochemiStry, . Johnds Wc
Neuroprotective activity

1. GKRKKk
Hypericum perforatuth . , yaygén ol arak St. John's Wort (
s¢redir tébbi ama-Ilarla kullanélan -ok yeéllé

2
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ol an bu bit ki, geni k farmakol oji k ©°mel |l ikl
d¢nyasénda begyek i1 gi g°r m¢gkt ¢r . ASt . John'
d°neminin St. John G¢gng¢g (24 Haziran) civar én
bitki anlaména gel efl). eski bir Kngilizce teri
Tari hi kay dti lparka ag° we Dioscorides gibi eski

°czel l i kl e sinirsel rahatseézl ekl ar ve yara

Avrupa' sénda, k°t¢ ruhl aré wuzakl aktyrdeé] éna
Géenegmegzde, ©°zelli kle duygudurum bozukl ukl ar e
araktereéel mék bitkisel@.ila-1ar arasénda yer a
Moder n fitoki myasal araktermal ar , SIW de n
florogl ¢sinoll er (hiperforin, adhiperforin),
yajJlar dahil ol mak ¢zere -0k sayéda biyoakt
antidepresan, antiviral , amtekifakhviteleadahd dlnak r , an
czere -exitli farmakolojik et@ilerini cret me
SIJW preparatl arénén k¢resel pazare, °zell ikl
re-ete edildifji Av rmgprat’ gdra. °¥remd jii n° | Algmaen ybas' yd
antidepresan re-etelerinin yaklakék %25" i ni
czell i kleri, fitokimyaseée, farmakol oji k mekan

gel ecekteki baderakhéer mapgameEi mir kKekilde ince
2. GENEL BKLGKLER
21.Botani k Taném ve Yetiktirme

Hypericum perforatum Plantae alemi, Magnoliophyta b © | ¢ Magnoliopsidas é nef &,
Malpighiales ta k & rmAgpericaceaeailesi, Hypericum cinsi, H. Perforatumt ¢r ¢ ol ar al
senéfl(@ndeéereéel ér

Bitki genellikle361 00 c¢cm boyunda b¢ye¢r ve dall é& sapl ar é

karkel ekl &, sapséz3 cmkuZunlguejnunda) dool]uwpus ad K ¢
del i kl eremgibok gayada yareé salydamedbdbenrllert gr .
Aperforatumodur. ¢i -ekl-2rdmp-aadérkdas,arkemamlkd

bezl erl e nokt.alkéedkbilghgp B/raipawmk | ppedréfror atliklen' un Kk a
g © siltnektedir(5).
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kbhoba&f sair £t i-k - %X
yaprakl ar ve

kekiHyplericum perforatum' un
yaré saydam noktale karkéel ékl e
22. Cojrafi Dajéelém ve Habitat
SJ W, Avrupa, KBaegy AByaka'eya °zge¢der, ancak
Avustralya ve Asya'nén bazé b°l gel eri dahi |
doj al ol arak yetikmektedir. Ky i drene edi | mi
orman kenadr énda ve bozul muck al anl arda g¢nexlii
bakéméndan zengin topraklarda ©°zellikle bol
tohum ¢reti mi nedeniyle b@®zeée b°lgelerde i sti
23. Yeti ktiaatr me ve Has
SIW nin ticar.i yetiktiricilii]i, il a- talebi
yeti ktirmebbohkrkwlée@ribge! | é kmi kd jaseElsoe mmse ca k!l é k
ar anl 6828 A€ k & ib00 metreye kadar | ma s € ektpdirr e k m
¢i - ekl ¢ st keséemlar (bi-BRimimh sigpt geersbEml B
bakl angécénda (kuzelye mpmar e mkyJraesdendapzi rhamer
konsantrasyonlarénén en y¢ksek o8 dukberndé,nea
bil ekenl er| kor umak i -1 n 40AC' nin alténdaki
gerektrir (7).
24Fi t oki myasal Bil ekim
par-aséna, yetiktirme kokull ar
kar makeék bi rKimyasay oakt i
(birincil k

bitkinin
dej i ken

SJW,

olarak konsang sy o nu

i - er ibhawldeattaiantronlar (0,0®,3%) Hi per i si n
4
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Ps ©° d o hj Rraopsewohiperisive Siklopseudohiperisirb u | u n maBkut aldiélre Kk i k|
°ncelikle -i-eklerin Ve yaprakl ar én kKoyu

standartl aktérel mek °z¢tlerde kalite g°sterg
etkilerinden sorumludu(8).

K- er i ] i n Blaoglocindller (24,5%)ise: Hiperforin (en bol bulunan)Adhiperforin

Furohiperforinve Tetrahidrohiperforidir. | k €J a ve oksijene maruz Kka
hi perforin, bakl éca anti depr esldéeh ekdiraktlaeda en o |
kurutul muk -1i-ekleri(9. %5'" i ne kadaréené ol uktu

Flavonoidleden (2-4%). Flavonoller (kuercetin, kaempferol, mcetin), Flavonlar (luteolin,

apigenin, Flavonoid glikozitler (hiperoside, rutin, iskuercitrin ve Biflavonlar:
(amenoflavong bul un maBuw adeéerd .eki kIl er , bitkinin ant i
°czelli klerin@ld)katkeda bulunur

U- ucu Y aj-09%)frak§iyonurl® iseMonoterpenler(Up i n e-pinen, firseh
Seskuiterpenlefb-karyofilen, humulehve Alkanlar (nonan, undekan, tridekan i Ue micr.

ya] fraksiyonu, farkleée kemotiplerde ©°nemld. 0
H. Perforatum' daki bakl éca bi yoaktdofde bi |l e
g°steril mektedir.

Yapéeseéenda ]haEull erxisenirenalik asitler(klorojenik asit, kafeik asjt Tanenler
(proantosiyanidinler) Ksantonla, Amino asitlerve magne z y u m, - | mikio ma
Mineralledir.

Bitkinin antidepresan etkisi, hi perf o®.i ni n n
Antiinflamatuar etkileriise COX ve TNFU bas ké&l anmasl® .y oAyryd caa oG ru:
pozitif bakterilere ve mantarl.ara karké anti
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o o pfloroglucinols OH O OH
H_,c)\a/\’l‘ﬂ:\z;éﬁl . xanthones 209
) > HaC OH
— % X L
S QL SO e
CHs OH O OH
kekiH.. Rerforatum' daki bakl|l éca Hivezdakhtoivii [ hi I
UHPLCI DADTESIMS/MS char acteri zati on of St . Johnos

origin.Chem. Pap76,13291 347 (2022) adl é& -al é&kmadan al én
B3.FARMAKOLOJKK ¥ZELLKKLER
Hypericum perforatum, yvhwgak bl bBraknSt:- oldohe

°czelliklere sahi p, yaygeéen ol ar ak i ncel enen
naftodiantronl ar (hiperisin, ps°dohiperisin
flavonoidler kuersetin, rutinhi per ozi d) gi bi bi yoaktif bil ek
dijerlerinin yané séra antidepresan, antienf

kat keda(@12). unur .

3.1.Antidepresan Mekanizmalar

Hypericum perforatum'un en iyi belgelenmi f ar makol oj i k et kil eri nc
aktivitesidir. Bitki, gel eneks-BT),dgpantni(RAE pr es a
ve norepinefrin (NE) geri al eméné inhibe etr

et ki sinl3.g°sterir
Anahtar aktif bileken olan hiperforin, TRPCS®S

geri al éméné mod¢l e ederek ©°nemli bir rol o]
( MAO) zayef bir Keki-HT&A i nbsbpt Cerdgmitiegi br n
reseptrlerinin@uyarl él ejéenée artérabilir
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Kl'inik -aleéekmal ar, St . John's Wort'un hafif
ol dujunu ve se-ici seroto)niinl egekar kad léark ti enrhéi ||
sahip oldujunu, ancak genelli kle daha ol umlu
(15).

Anti depresan et GABAer ni Kk 1 esi mae dJuanat- | endi
eksitotoksi siyblelsGABA ve glatamatind & 4 Imagmpacakanksiyolitik

ve sedati f ©°IHeBuebtkitkkil teki rsiem gsilreirr |l i 1 i k ve uyku
i-in geleneksel olarak kull anél maséna yol a-
32Antiinfl amatuar ve Kmm¢gnomod¢l at®r Etkiler
Bitki, hiperisin ve -2, TNEUO #®bbedN#Fd B rgiabbiacged @ij refyll

y ol a k| ayarakvebadi-infkamdtuaril-1 0" un yukanéa degehbhemwleinek
antiinflamatuar ve @ Mt (@rp iBreidigrdea $iklooksijemazk i | er
2(COX-2)ve5l i poksi-LOXazbaskd| pno(iBra€ar .

T he¢cresi prolifewvagyowowdamnbn iinhhilbiwylgywaowmunun
imm¢ nomoid¢ | asyyagpma k@@ dBeur ©°©zel | i kI er enfl amat
durunl arda potansiyel terap©®tik uygul amal areée a

3.3.Antimikrobiyal ve Antiviral Aktivite
Hypericum perforatum'un bir dijer ©°neml:i °z

Hi perisin ve ps°dohi perviigi¢mns,g °(zHeSIVI)i, k [Hl Vh evrep e
zarfl e virg¢gslere karkée f@)bdpaamt k Cawd iryisral
Knf |l uengimzas dlinkadgaavi & ¢ek laadapétansiyelantiviraletkilen v #20)d € r

Bit ki ayr éced a&nzteil bl a kktl eerri y d e HelicBbactee rpylori ; hip
Staphylococcus epidermidis, Staphylococcus pneumoniae ve met i si | i ne di |
Staphyl ococcus aureus (-MB3Aji tabaktePialkr gz &

Candida albicanse cermatofitterb akt a ol makmaptargz er ibnde okungus
g° wrmektedir(23).

34 Anti oksidan Mekani zmal ar ve N°roprotektif

Hypericum perforatum'un antioksidan kapasites t a | kI §dpamn seybesh radikalleri
temizleyen ve oksidatiftsr e s i azaltan flavonoi @)ve fenol ik
Bu °zell ik, nN°ropr ot &loteinyh n ka&tkli d reraleg@aseenb i r | e «
mitokondriyal korumayolu ile Al z hei mer ve Parkinson hast al
bozukl ukl arda potansiyel faydal ar ol duj unu
edebilir ve n°ron h¢gg2bel erini hasardan koruy
3.5.GelenekselfTée pKal | anéme

Gel eneksel tépta Hypericum perforatum, antii
yara iyilekmesi ve mide ¢l seri tedavisinde Kk
hezl andérarak yaneékl ar, k e sdiakll eedre rv.e Adyirjéecra,c i
hi perisinin kanser hg¢gcrelerinde apoptozu i n
temerlerin fotodinami k tedavisinde rol oyna

arakt p.méxkt er
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4. YAN ETKKLER B/EK KLEAKkKK ML ERK
Genellikle iyitolereedilyga st r oi nt est i A& krud thteserstvie/joezx ( %8
°czell i kl e vy, ykguduk vegachazursuzluk &9ve derjik reaksiyonlar (nadir)
gibi hafif yan etkilere sahiptif27).

Ter apCatyidkal ar @éna r aj men, Hypericum perforatu
Sitokrom P450 enzimlerini (-zekdbpkdeeiCIP3AAd
-ekKi t i ila-1d8én etkinlijini azaltér

Ant i koage¢l anlimme n6y @r ksislasponngtakrolifhug, antiretroviraller
(indinavir), oral kontraseptiflerke mot er ap°® gi ki aj b &l h @zalphblin ie
(29).

¥neml i et kil eki ml er ar aSrptardasve Taamadolglielpir eislaad laa
kombi ne e$erofordniSgndranatiskin i a(80L. ér ér

4.1 Kontrendikasyonlar

Genel ol arak iyl tolere edil mesine rajmen,
nedeniyl e), gastrointestinallujrahgitisiezy @k, etbls
ol abilir. Bi polar bozukluju olan kikilerde,

Khti har d¢kéencesi yl e, gebelik (uteratdani& etldler)sk d&¢ tal idugapil &
bozuklveadghnaakia | ecdbakal | ang&3dmamal eder (3

4.2Dozaj ve Standardizasyon
Ticari preparatlar bilekim ve etKki a-éseéendan

1. Kuru Ekstraktlar%0,3 hiperisinveya %8 hi per forin ol ar.d@igk st and
doz, 300 mg tid dgE.900 mg/ g¢n)

2. TerAkal-s U ee k st r-BE10XDoza 24anl tigdlr : 5

3. ¢:450 inlkaynar suda-2 g r Kk ur uderueldenedikrK bi mkk et ki | er @
daha azdrg¢gvenilir

Terap®°tik et-4kihat¢taeaki |l kkllea@émdan sonra or
36 ayl ek tedav353l”.¢,resi yaygender

5. SONU¢LAR VE DEJERLENDKRME

(o]l

Sonu- ol ar ak, Hypericum perforatum, depresy
stresle i lixkkil:@ duruml aréen tedavisinde etKki
bitkidir. Ancak, gel eneksel il a-larla g¢-1 ¢
veya hormonal tedavil er ailmegerektiarst al arda di kk
Hypericum perforatum, bitkisel ila-1larén mod
temsi | eder . ¢tok fakt°rl ¢ mekani zmal ar é, dep
il a-1lardan daha b¢ HgfiRosretla bkiird dkeetktiel kdie deel per easly
kanétl| andmaRr oll sjai , der mat ol oj i vV e virolojid

araktermayé gerektirmektedir.

Terap®tik potansiyeli ve etKki mekani zimal ar é
Hypericum perforatum ¢zerinde gelecek aracxkt ¢

8
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t¢revlieri, gelikmik biyoyararlaném i-in nano
gliobl ast oma) , baj éersak mi kr obii wtoimmemodgt,d ats
czerinde yapeéelabilir.

Arakteéermal ar mol ek¢l er hedefl erini a-éekl ej a
et meye devam etti k-e, SIW nin b¢gtenleyici t e
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¥ZET

Tribulus terrestrid. . (Zygophyl | aceae), hal k araseénda
gel eneksel tép si &t ekmlldrainmedeany aébyigénbialkarda r
Gel eneksel ¢in Tébbé'nda ciasdall ékklaee, bondk
kardiyoms k ¢ | er rahatsézl ékl arén tedavisinde ©°ne
androjenik etkileri veper f or mans artérécé °zellikleri n e
-ekmi ktir.

Tribulus terrestris di kenl i meyvel erinaweg <Karmréak-iv-ee kyl ae
bl gelerde yetiken bir bitkidir. H il teokkeinnhyear si
ol arak steroidal saponinl er, flavonoi dl er,

¥ z lkle protodioscin gibi steroidal paninler, bitkinin farmakolojik etkilerinden sorumlu

ol duju de¢gkegneglen ana bilexkenlerdir.

T. terrestris testos er on seviyelerini artérarak i bi dc
iddi aséyl a pope¢l erl i k akiandhmenat @ar Aoei bk &i
kardiyovask¢ler sajl éjé destekl ediJi °ne s ¢t
d¢xkde] ¢ ve ateroskleroz Bagki naT. erresrmbkare ] é g°
Keker. rege¢ll asmasryooma beaskm®efi amaya yardéemcé o
Bitkinin geleneksel kul | anéménlanmakla bitlikeek | ey e n
metodolojik eksiklikler ve ekstrakt standardizasyotuank i farkl él ekl ar n
sonu-1| arzaduvw ar mak

Tribulus terrestris gel eneksel tepta k°klg¢g bir ge-mike
umut vaat eden bir bitkidr .  Ancak, terap®tik etkinlijJini
titiz, randomilzek walnawaprlddén ikyBtnandarat ekstr ak
gel i ktiril mesi vV e mol eke¢l er mekani zmal ar én
pat ansiyelini arteéerabilir.

Anahtar Kelimeler: Tribulus terrestris Demir dikeni, Steroidal saponinler, Fitoterapi,
Adaptojen
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ABSTRACT

Tribulus terrestris L( Zygophyl | aceae) is a plant commonl

widely used in traditional mecine systems. It holds an important place in Ayurveda, Unani,
and Traditional Chinese Medicine for the treatment of sexual dysfunction, urinary tract
diseasesinflammation, and cardiovascular disorders. In recent years, it has gained attention in

modern ytotherapy, particularly due to its androgenic effects and perforreant@ncing
properties.

Tribulus terrestrigs a plant known for its spiny fruits anéliow flowers, growing in arid and
semtarid regions. Phytochemical analyses indicate that the ptantains steroidal saponins,
flavonoids, alkaloids, and lignans as its primary bioactive components. Steroidal saponins, such

as protodioscin, are consiger the primary components responsible for the plant's
pharmacological effects.

T. terrestrishas @ined popularity for its claimed ability to increase testosterone levels, thereby
improving libido and sexual performance. It is also suggested to suppiidveacular health

due to its antinflammatory and antioxidarfeatures In animal models, it haseen observed

to lower blood pressure and reduce the risk of atheroscleSosstific studieshave shown
that T. terrestrismay help regulate blood sugar and suppress inflammation. While there are
various clinical studies supging the traditional usef the plant, it is difficult to draw definitive
conclusions due to methodological shortcomings and differences in extract standardization.

Tribulus terrestris is a plant with a long history in traditional medicine and showssprdoe
to its various phanacological effects. However, more rigorous, randomized controlled clinical
trials are needed to confirm its therapeutic efficacy and safety. The development of standardized

extract formulations and the elucidation of molecul&chanisms could enhancaestiplant's
potential in modern medicine.

Keywords: Tribulus terrestrs, Ironthistle, Steroidasaponins, PhytotherapyAdaptaen

13
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Tribulus terrestris L . (Zygophyl |l aceace) yé¢zyéell arder -
sistemlerinde yaygéen ol arak kull anél maktadeér
ol ar ak, etnofarmakol oji k uymgmalaolad jair ke, mé k & ik
klini k etkinlijJi ve g¢venli k profilini el ext
-al ekxkmal arén sistemati k anali zi yoluyl a, ci |
dé¢zenl eme al anl arnéénmdlaa r ¢ @ Ié @ negkesietli kit leli fsatneir,o i
bil ekenlerine vurgu yaparak dejerlendiriyoru

Tribulus terrestrisint er ap°ti k kull anémé ¢- bin yéldan f
téebbénda <cinsel I K1 evi okisi- olamknh @)i Gatereles! i@ Ciim i)
Tébbénda karaciijer rahatseézl ékl aréenda (4) v
bel gel enmi Kk uygul amal aré bulunmaktader. Son
°neml °]l - ¢de art meeoz2aeor2 Ov ey eydedizabrae Tamaal ezt est
akviyelerde %240"' | ek bir b¢y ¢ me ol duj unu
armakol oji k etkinlifji konusunda devam eden
erap@ti k pottaandsaiyyae lé ndierhekndngeaede k| | mejJ i ni vur

~ —h ~t

l.1Botani k ve Fitokimyasal ¥zellikler

Tribulus terrestris k ur ak ortamlara ©°neml. mobifrol g gl k ek
bitkidir, g° vdesi yaték formdadérr.veyrapdoakmaye &ar
meyveler ggmdier!l eekllpil eltbé ry.a pYapkr- &kkltaarn 100 uk u

renkl i olup tek bakl aréna yapreksikwrlit ukd asen
bulunur. Hazirare y | ¢1 ayl|l aréeépaeds & md & (8pakeezkiillerlde yeti
Fitoki myasal arakter mal ar , steroidal saponi
protodioscin'in (kuruaj eér | & k2;1)aen &0 yeSfarmakolojik olarakne a k t i f bil e
ol dujunu ort aya Kkaoryknéul katkutréer(mal Eemanaltazkbada &
ki myasal tip farkl él ekl aré ol dujunu ortaya K
nemli ©°1-¢de daha y¢ kmsleakr & r(olt,od i Kb sOc,i3n%)k oin-sear
a10) . Ek biyoakt i f etmB-¢lukozit gibiflavonoia glikoatlerrvelgenel quer
farmakol oj i k profiline k at k élkdrbdolin balkdlowdlera bi | e c

bul unmak¢{Rd®r | (11)
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k e KLiTtibulus terrestri§ ibikisi

Aktif Bilesenler

[Polisakkaritler] [ Saponinler J

Tribulus
terrestris

Phyto- Flavonoidler
steroller

Yag ;
[ asitleri ] [ Alkaloidler }

k e KRiTtibulus terrestri@ iark t i f bi |l ekenl er i

1.2 Farmakolojik Mekanizmalar

T. terrestris'in iddia edi!/l

Kn Vi Vvo -al ékmal ar , I
model | er i

en andr o) ereirk et k
nde %142

uteini ze edi ci

hor mon
artex, p

<nNn@z0MILN v earaerlc
g°®stermektedir (12). Mol ek¢l er kanet!| dRing e &
i -1in orta derecede afinite ( Ki =
denemel er i

= 3,2 e M)

nde tartékmal & ol makg | ¢deveaemket mek:
antioksidan aktiviteye atfedilir ve LDL oksidasyonunda azalma (27€®0) 05) ve nitrik oksit
bi yoyararl|l anéméneén artmaseéeyl a

endot el f onk s
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arakteéer madl aakt iPvPAASRy onu c & e magd 4 kagy othaukméay €i - er
antidiyabeti k mekani zmal ar tanémlaméxkteéer (15

Cinselboizrmlkeéwpu Ti terrestris’'i dejerl endiren
ver mi Ktir. 12 haftal ék randomi ze rktolndwktodd &l n
ekstrakten ge¢nl ¢k uygul anmaséneén arllBeShdan U]
puanl arénda ©°neml. bir iyil ekme ol d@g3&inu bi
artecx, p < 0,01) (16) . B (foplam nk=ad2® enétanddizi, b ek |
eugonadal erkekl erde serumtt ksted stodraocra kd and y
bul amaméxt ér (17) . Kardiyovaskg¢l er uygul ama

hastal arda sistol i &l nkaa no |bdausjéunncué ngi®as t%1r8mi &2 i
°rneklem b¢gyeéekl ¢] ¢ sénéethamabbrneée( masénd) ekg

13Fi t oki myasal Bil ekim

Bitkinin terap®tik potansiyeli, -exkitli fit
saponinler kbriuniajelrurf@mu 62%).aiognr(B®3d,d)iveo s ci n
tribulosin (%0,20, 8) kIl i ni k ol ar a kKuesetin @0,856n] 2) ovVanlt akt

kaempferol t¢revli eriandgiimiksfildawnwor®RaiedlIl ek, elbii thk
harmane (%0,00 , 0 3) ve harmine gi bii ethléy&bdirl (d0i11).] e r n ¢
Fitoki myasal bil ekimde ©°neml. bl gepeksdlar kl
protodioscin  seviyelerin (1, 9RN0, 3%) i -erirken, Hi nt €

konsantrasyonlareée (1,1N0,2%) g°stermektedir
1.4Farmakolojik Etkiler

Cinsel sajl ek wuygul amal ar énda, T. terrestri
-al exmal ar &, | u(tLeH)n i ¢zree teidmicnid eh o%sikfliouarosirt € K |, n
monofosfat (NGc GMP ) yol unun akt iav idteerseicneddee aarntdérko j \ed
mod¢l asyonu (bajlanma afinitesi Ki KlniB , 2 & M)
deneyl er but eélkll gmd katreedi des 180 hast a szeri|
standartl akteéer él mék ©° z pksiyoeurEndeksiWIE®» 3 | gpruaamd sa& é.
pl aseboya kéyasla %38 oranénda ni yiisleeckatlitréedilj a

takviyedenenr a | i bi dol arénén arttéejéné bildirdifji
Kardi yovaske¢l er f aydal aas yaorna syéenrd aa | hneankotda dnéarmi
Sé-an rmonddeel Isei st ol i k kan baséncénda %18' 1l ik
(LDL) ok si dasyonunda %27"' 1 ik bir az-akmar fi d 2y okn
model |l erinde miyoenrednnyiakt i kkorwemat egdazu i edi | e
boyutl arée %41 daha k¢g-¢k ol murwetcerde( ik .k aMe t- a
di yabeti k sé-anlar, tedaviden sonra a-1|é&k gl
homeostaz modelied] er | endi r fheR9i puUth@MAr énda %31 by il
(20,21).
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2. KLKNKK UYGULAMALAR

Tribul us terressai$sgkzepbrklpertonmahseé, m
crogenit al rahatseéezl ékl ar al anlnadreénkiar kk e ki
i ncelenmi ktir. Akaj édaki bel ¢ml er de, Kl ini
gevenl ik ldestekmselna rtéerialpe® t i k kul Il anémlaré hakk
sunul maktadér .

21.Ci nsel Kkl ev Bozukluju Y°neti mi

Tribuluste restri s, erektil di sfonksiyon (ED), dg¢t
cinsel i KI ev bozukolluakrlaakr & ¢iy-¢ikn idogjialgCbring K-tagrr
T. terrestris'in erektil foeksieyonwafyifl ekti
ED' si olan 180 erkejin kateéeldéjé randomi ze,

boyuncag ¢ Nl ¢k 250 mg standartl aktereéel mék ekstr
pl asebo il e kar keésléakBEreéerkétlid e jFeonndsad i U ouasnl Kaar daér kag i
oranéenda °neml:i °l - ¢de i yi | e« tilenrnkhkriizmalar g°st
Kunl ar dér : Luteinize edici hor monun (LH) vyuk
uyar ér veestbaur am dersttezini artereéer (14). Nitr
NO sentaz (eNOS) a k tlatasyont etse mvi karecdemar ak pan
iyilektirir (15). Androjen reseptormgdrojduyarl|l é
resept®°r¢ bajlanma afinitesini arterer (Ki =
ATestosteronl|l grakeydiygiéeaoi @ir kKekil de pazar/l

karéekék ol maya devam et melktré&ekt er O ufhhe 6 8 u |
haftalék bir -aléekmada, g¢nde 250 mg T. terr
artiéledibri | miktir (24). Olumsuz bul gul ar: Dir e
yapélan bir -akekmadason8abahtal ékstasteron
goer ¢l memi ktir (27) . Etkiler,e bazxdtangsdi nboibm
olabilir.

Tribul us terrestris, semen parametrelerini

erkekle de (n=120) vyapeéelan 90 ge¢nl ¢k bir - al ékme
g%zl entliernmiXx5) . Sperim,s asytésga: dPrj etnda ki eenzi m a
hi droksisteroid dehidrojenaz) yoluyla sper ma
Hipojenik A n s e | Kstek Bozukl uju (HSDD): Menopoz

haftal ék bir -alékmada,rikattetalewmcegeairénl 8671 b
bil diri |l miktir (18). Kadén Cinsel uydreél nkand
al anl arenda °neml. °] -¢de artmexkteéer (p<0,01)

¥n kanétlar PCOS'ta faydal aréelopi@stal makntaadi 1
3 ay sonra serbest testosteronun %21 azal dEe
Klomifenilebi r 1 i kte T. terrestris, ov¢¢glasyon oranl
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22. Spor Performanseé ve Ergogeni k Etkiler

Anabolik EtkilerSpor cul ar én katél dejée kontroll ¢ klini
veya g¢cende °nemlig®streramitketkiar y(02 7 )a.- mBaw,e ] deoj
ol arak i klev g°rmedijini g°stermektedir.

Anti-Katabolik Rol Bununla birlikte,or t aya - é&kan kaneéetl ar, mu ht
ol duju kas yékéménén azal maseée-kyaboVi & et &cglk
et mektedir (44). Stres hormonu ol an kortizol

hafifleteek y oj un antrenman sérasénda toparl anma)
olabilir.

VO Max Kyilexkmesini B0katkhdejei bbr siyelall &tk mia
sonrasénda maksi mum oksijen al & mén dtar(28).VO ma
Bu, dayanéekl él ék sporculareée i-in -o0ok ©°neml
g°stermektedir.

Takviyelein, glikojen tasarrufunuis aj | ayamr gakn | ujdu J g & dekiedir) bu

muhtemelen AMPK (AMPaktive protein kinaz) aktivasyon y ol uyl a ger - ekl ekn
AMPK, yaj asi di oksidasyonunu arteérarak spo
depd ar éne k or u @lkgea nasarrufieej 2 ems i z sérasénda en
karbonhidratl ar (gl illojiean)n Kalhlaa nfed zelra  kyualj |
korunmasénaAMPKdemgereldek.i enerji dengesini
yakéméne artéreéer, beytlaewvéngb] kajenkdabamazeén
s¢reli egzemilsujzoergeciylbmgsi ne katke sajlar.

23 . Met aboli k ve Hamldri yovask¢l er Uyg
23. 1 Diyabet Y°neti mi

Streptozotosin ile diyabet ol ukturulv%a f are
azalmas a]J | améxkt ér (22) bir etBiye,i K &4 @ b g | eiBsnekhkikke d i r .
-al ekHOMA-BR skor |l aréengan@8dat i yi (28mMe Bu bul gu
met abol ik sendr om hastal ar éart mék n i nfsagyl
d uy ar |destekieinekteds.

23. 2 Hipertansiyon ve Lipid Kontrol ¢

Hi pertansiyon model Iseirsitnod ei ky akpaénl ana $-&hnl geéknmalaal &
gestermiktiret®)el BhoekkEi pdonunun iyil exkmesi
ol duju d¢k Jrklvimeg let &bDlibkisidasyénomelg %27 azalmayao|l a- mékt €
(20).Buetkiat er oskl eroz ve kamd@inyemaesl:,lken th&s t©ale

24 . i rogendtrall ive yant ik Et kil er

Takviye, b°br ek t akl ak &lniny umn ao k dadineetk e nk r |
engel |(4mBurtafrrol itiazis kaolk@®ujeunkwordiywgnmd ¢hrin
Hayvan- al e Kk maldaraéndaé,kegé@ndanmd x b& mir&k 7 onBs | ycC
destekl eyebil eceki hkafef é&imekigdeti k etkiye
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25.G¢venl i k ve Dozaj ¥neril eri

KIinik -al ekxkmaksa750 emgfrggpnd@azual duijtizen u vV e
edi IO®i4® sapeni hinin biyolojik etkinlik -0
Kull aném amacéna g°re dozaj dejikebilir:
Sporcupe r f o rvedpada®maa mac él i k®j, emg tasarrufu,- dayan

katabol i k 25t00imgée rgaysye edilir.Yoj un antrenman veya
d°nemlerinde maksi mumbOOapOamg§bapglammieka maceyl

G¢ndeb0BmMg@ozi ns ¢l in duyarl el ejéné artérmak ve
mg' én ¢ zer i ndpedtsemikdve hipotamsif atkded neteniyle mutlaka doktor
g°zetiminde kull anél mal eder .
G¢ende5@2B®0mg doz, hafif i drarol sIKlkutmygmaic &£ ne te knie
yeterlidir.
25.1.KontrendikasyonlarveKd £t ki | ek i ml er i
1. Anti koagy¢ kah keBuitakvgeni kan inceltici etkisi olabilir. Warfarin,
aspirin, klopidogrel gikul Ikeamé Ilsmd manldé&d &rc.é K
ej il i mi ol anlar mutl aka doktora danékmal éd:¢
2. Hipoglisemik Etki: Kns ¢l i n, metf or miun iMeyd agdlaf dnirll 4 rk
kull anél déjenda kan kKekerinde akereée d¢gKeéKe
sékéetmkip ve il a- dozlaréné doktor kontrol
3. HipotansifEtkii ACE i nhibit°rl eri, betrlikte bl okerl er v
kull anél déjéenda tansiyonu akéré de¢gkegrebil i
gerekirse dozu azal tmal édeéer
4. GebelikveEmzirme:Ha mi | el i k ve emzirme d°neminde gg¢
Doktor onayeé ol madan kesinlikle kullanél mat
5. Cerrahi Kéamcaemwai ri skini artérabilecejinden,
kull anémé beéerakél mal édeéer .

25.2.Yan Etkiler ve Toksisite:

¥nerilen dozlarda genellikle ge¢venlidir. An (
bul antésé, ni slhalgkvegjttamrsibpd |l €6 bak d°nmesi g¢g°
karacijer enzi mler i nAncakt oanytiréokd iemds d me-sal & kmea
toksisitesi g°r ¢l memi ktir.

Yakl e hastalar 250 mg/ g¢n gulabanttddogpu kg kazlad rl |
g°z ©°n¢gnde bBuUuunakwmyleé doéerr.f or mans artér éecée,
desteks aj | ayéceée et kil er maksstayenlemut r akAndakt euhl da
Standart dozl ar awdllmamanl earwWea wWz,wre nd dgr &lointhk c

STKCARK RHAXKILAR VE STANDARDKZASYON ZORLUKLARI

Nutras®°tik pialzeanr é¢ r ¢camnlad ridze epdr ot odi osi n i -er
deji kmesi ve endi ke verici slkaltietce |k &ntor @aln | sac
karkée karkeéyadeér ; t est edilen ¢reéenlerin %23'°
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(31, 32) . Opti mal form¢gl asyonl ar St é¢n biyoya
yeni nanoem¢l siyoneuggekselh prepamaelraragke
artermaktadér (33, 34).

Araktérma ©°nceli kleri arasenda, cinsel I kKl e
(n>500) Faz I 11 kKl inik -aléxkmalar y¢r ¢t mek
gemei k izl emesi uygul amak yer al maakrtéa,d égr ¢(n

tutarl él ejéenée ve USBRI[(Aineagdgikmi Bg ajllexm&k PpPie-vilret |
standartl amandca yakf er dasvalidagyonld 6iIPLEMIS ah Yhg ks e k
Pe f or mans| & Sé we, t IKe o nsgptedkd rraofmestir eakallgrinn k ant i f
gel i ktiril mesi (37,38) ile desteklenmelidir.

4SONU¢LAR VE DEJERLENDKRME

Tribulus terrestris -oklu terap®tik alanlarc
birl 1 kt e, mevcut klinik kanétlar metodol oj ik
kesin sonu-1Iara var maekltec eykettedar kesmretdilidk 'een ankat a d
gevenl i k parametrelerini beliulleae&nibinebt @
iy kontroll ¢ klinik -Kallékmalkaonat r%mnc ednakl iue
ol u Kkt uveusinarjit ftégkimyasaleti | ek i ml eri n daha detayl é I
takémaktader .
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HEALTHIER MEAT PRODUCTS: CURRENT STRATEGIES TO REDUCE
NITROSAMINE FORMATION IN CURED MEAT PRODUCTS

Ass st. Prof . Dr . N . ME
Sel -uk Umeawvevest d vl, e k @QORICt Dk-0 @ H @2BX0607

Abstract

Cured meat products are w dely consumed due

and cultur al rel evance. However, thkeepdestenc
the format on of prttemds amliyesaumcdeaomngemec N
cond t ons. N trosamtmes,od preertthyduwlm rmley (NLC
n trosod ethylam ne (NDEA), have ranosedesrg
tox colog cal propert es and w despread occu
current strateg es tod mctl ugdatneg nt hte oussaem onfe nfse
reduct on or repl acementeod mg tpaname tmeords ,f
packag ngdasel utr otnscal |y evaluated. Under st
approaches s essent al for mprov ng the sa
des red qual ty adtrdéuont es.esTheesear ew @d s
0

rt the devel opment of health er meat pr

Key words: Nitrosamines, Cured meat products, Natural antioxidants, Healthier meat
products

Introduction
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Me a't a npdr ondleuactt s const tute one of t he most

bal anced d et serv-bnegl avgp | weelc hp rger dowr pa svs tdafm h
essent al m neral s, and var ous b oacty ve <co
and per shable nature of -ddecesd preadyctipsy oc® s
ensure extended shelf | fe and to promote p
techn ques, cur ng s a w deby appbktath metlyo
sensory character st <cs, and prolong ng proc
me at products have been devel oped, ncl ud n
wh c¢ch are commonl|lywedthsamed!| obaTuiykegcoamn ze
and salam . These products exempl fy effect

stable alternat ves throug(hOztbhaey aeptplalc.a,t 200nl '

Cur ng s def ned as the treatment of meat w
presencéGoffalszall@ad)t he meat ndustry, the <cho
depend ng on the product type and process ng
s used as the cur ng agent, t se fdoemcvtesr st oo no
(Jo et al ., 2020N Kaygte Lomd bma mturt 2069 gn f car
foodbor ne paClhogternisd is @mlib satse t T a umo ndoecl yatyo gnegn d «
ox dat on, and promot ng the devel opment of
produXxd set .Reésp L2&d20hese funct onal benef ts
format on of n trosam nes, compounds that h
effects on(bemdey hetal alh. , 2017)

Nitrosamines are a clasg chemical compounds formed primarily through the reaction of
secondary amines with nitrite under acidic conditions or during-teigiperature processing,
conditions commonly encountered in the production and preparation of processed meat
products (Archer, 2002) Among the nitrosamines classified as volatile and-vaatile
compounds, the volatile nitrous amines-nkrosodimethylamine (NDMA) and N
nitrosodiethylamine (NDEA) are (Group 2A) carcinogenic compoundshfonans, N
nitrosopiperidine (NPIP), Mitrosopyrrolidine (NPYR), Ahitrosodibutylamine (NDBA), N
nitrosomorpholine (NMOR) are considered as probable (Group 2B) carcinogenic compounds
(Tricker & Preussmann, 1991; Yuan et al., 201B)e formation of nitrosamines in meat

products is influenced by several factors, including the concentration of nitrite added during
curing, the presence of nitrosatable precursors such as amines and amides,dhgé uct 6 s pt
processing temperature, storage duration, and oxygen availagbivyur chenko & M©° |
2007) Antioxidants (such as ascorbic acid and tocopherols)-téomperature storage,
irradiation, ad modified atmosphere packaging are effective methods to significantly reduce
nitrosamine formatioHerrmann et al., 2015Moreover, nitrosamine formation is not limited

to processed meat products; it can also occur in raw meats, depending on factors such as animal
species, feeding practices, and seasonal varigfiygotycki, 2003)

Given theestablished health risks associated with nitrosamine exposure, especially from
frequently consumed processed meats like sausages, hot dogs, and cured hams, significant
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attention has been directed toward understanding and mitigating their forr{tdtioikel,

2008) Various strategies have been proposed to reduce nitrosamine levels in meat products,
including the reduction or elimination of added nitrite, the use of nitrite alternatives such as
celery powder or bacterial cultures that giexte nitrite endogenously, and the incorporation of
natural antioxidants (e.g., polyphenols from plant extracts) that inhibit nitrosation reactions
(Sebranek & Bacus, 20Q7Moreower, modifications to processing paramedessich as
reducing cooking temperatures, shortening heating durations, and minimizing residual nitrite
level® have also been shown to contribute to lower nitrosamine form@mssens, 1997)

Packaginginnovations, particularly those that limit oxygen exposure, may further prevent
nitrosamine development during storage. In addition, educating consumers and regulating
agencies about safer processing and storage conditions is critical for public hdalkttiqoro
Despite these advances, the review highlights that the complete elimination of nitrosamines
from meat products remains challenging due to their multifactorial origin, underscoring the
need for continued interdisciplinary research involving foadrge, toxicology, and public
health(Honikel, 2008)

The a m of th s rev ew s to dent fy the ma
cured and processed me at products and to ¢
devel oped to mt gate the r format on. G vel
add t ves such as n trate and n tr te, th s
agent s, natur al ant ox dants,rraddempeaptdaole
storage, mod f ed atmosphere packag ng), an
Ult mately, th s rev ew seeks to support the
to ra se sc ent hecradwactnessofr egarednngalt pu
w th n trosam nes n meat product s.

SomeStrategies to Reduce Nitrosamine Formation

Natural antioxidants

Numer ous polyphenol s, flavono ds, and other
natur al ant ox dants that can prevent | p d
t he mechan sm, phenol c hydroxyl groups hav
conta n ng natur al ant ox dantesxthawd rt tee abo
groups.

I n a studyDemg deatc twamlds. bin2v0e2s2t) gat ed t hed ef fect
spec f eapadlyy mhperdol s, tea polypdenmohstrasamec

format <ém ed Udegon. The results showed that
pol yphenol s, s gn f cantly reduced reas dual
N-n tmes byl phenyl am ne (NMPhA). Add t onally
effects aga nst prote n ox dat on, enhanc ng
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polyphenols effect vely contooll edsok dat ngn
natur al and prom s ng add t ves to mprove t

Tea polyphenols (300 mg/kg) was al Gaoaeddedl t
(20.22)here was no d scern il & hclvarng@en nn Ct H{e.
eg/ kg), wh |l e the total contents of n trosam
eg/ kg at 28 days. When tea polyphenols | evel
rate was 68.88% N 1t. 8bt%, a rdte mox sd a ratt ma@t en tp oa

tea polyphenols treatment (0.05%, w/w), the
from O. %4/ K@dhOu 3&t. allh.ese20e2v3e)nt s have been a
to teaopse!l ppreerernt on of | p d ox dat on, wh
convert ng to ferr ¢ myoglob n.

The use of atmospbated calbt pPlawema powder (

sour ce n cur ed ham was tsthetwnc trm terf fteecst wle |
essent al cur ng character st CcCsS such as re
s gn f <cant reduct on n m ttrrosamyma of od mat

h ghl ghts the poatteento nael ooff tPhTeCPmajoorm hte agl t h
n t-cournted megtlopredad.uadt.s 2025)

Tk essent al €Coreepsttddbevecf ogma ops demonst
nh b tnh amosfamNne format on. These effects
b oact ve compou-M&s andégws &, edvhtbrg htGe€L aann & craev &
n trogen spec es, thereby prevent ng n trosa

propert es contr bute to reduc ng ox dat ve
synt h¥soset.al ., 2016)

Wu et aput (0Q@9mg/ kg of catech n on Ch nese
days. SampHers mwleaeed -k enepplnagstbagsf raemsch kept
measurement s. The f nd ngs nd cated t hat
n trosam ne concentrat ons egn ktghe | monthreolme@m
| evetlost @lIf n trosam nes droggpe&d carf amat cadlelcyh t

The amount of tot al n trosamegn/eksg anf ttehre 4bOa cc
storage. Neverthel ess, catech n oant (1@dO0ODCc
0. 192/ keg) .

Phenol c extrBtospyphblbsa lheeatdvuesr chnrave been showr
n tgcdweng ng act v t yn atnrdo seafnf encet fveerl pat nohn [
gastr ¢ cond t omrmg. ohnrpaht aulmyrr, cthe hr an

strongest nh b tory effect, whd splrecwds cat 1
presence of v ¢ nal hydr oxyl groups that fa
f nd ggstsubat such compounds can prevent tfF
N-n trosam nes by nterfer ng w th n trosat
Di ospyrboeafl oeuxsracts, espec ally theas enr
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prom s ng natur al nh b tors of n t(rTosaanm ente
al .,. 2020)
Nitrite reduction using natural sources

In response to increasing concerns about the carcinogenic potential of synthetic nitrites,
numerous studies hatecused on the use of pladérived nitrate sources as alternative curing
agents in meat products. Ingredients such as celery powder or juice fodeh et al., 2014;
Sindelar et al., 2007tomato paste or powdébeda et al., 2007; Eyiler & Oztan, 2011)
rosemary extrac{Doolaege et al., 2012pnd powdered herbs like dill, spinach, parsley,
beetroot( Babaoj | u, 2020 ;, cliadC ¥ é |&marao23pgnd s2garlb@ex
molasses(Dilek & Karakaya, 2022)have been investigated for their effects on the
physicochenical and microbiological properties of cured meat. Although these-iptesetd
sources are generally perceived as more natural and safer by consumers, they contain
considerable amounts of nitrate, which can be enzymatically or microbially reduced & nitrit
during processing. This reduction provides a potential pathway for the formation of N
nitrosamines, particularly under heat treatment conditions or during prolonged storage.
Therefore, while these natural sources may align with dkael demands, theurse must be
carefully optimized to minimize nitrosamhnelated health risks, especially in thermally
processed or longhelflife meat products.

Process conditfions

Heat treatment is a critical factor in the formation of volatitaitdosamines (VNAS) iimeat

products, as both temperature and cooking methods significantly influence their levels. High
temperature processes such as frying, grilling, and baking have been shown to considerably
increase the concentration of carcinogenic compounds Hiigrdsadimethylamine (NDMA),
N-nitrosopiperidine (NPIP), and -Nitrosopyrrolidine (NPYR)(Drabik-Markiewicz et al.,

2011; Herrmann et al., 20153jor instance, NDMA concentrations in fried protgutave been
reported to reach up to 0.66 Og/ kg, whi ch i
(Drabik-Markiewicz et al., 2011)

As the temperature increases, the nitrosation reactions are accelerated, particularly above
175 RAede proline is decarboxylated to pyrrolidine, leading to enhanced NPYR formation
(Herrmann et al., 2015)At moderate temperatures (1080 AC) |, the formatic
mainly via the intermediate-Nitrosoproline, a less harmful nitrosamine derivafivee et al.,

1983) These temperatw@ependent pathways correlate with the boiling points of VNAs, such

as NDMA (151 AC) and NPIP (218 AC), which of
volatilization(Herrmann et al., 2015)

On the other hand, certain cooking methods can mitigate nitrosamine formation. Boiling, for
example, can reduce nitrosamine content through leaching into the cookinglwageal.,

2012) Similarly, shorter cooking times, such as those employed in microwave ovayn&ad

to lower VNA levels(Drabik-Markiewicz et al., 2011; Li et al., 2012)
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In conclusion, the type and intensity of heat treatrptayt a decisive role in the extent of VNA
formation in meat products. Therefore, optimizing processing conditions is essential to
minimize nitrosaminegelated health riskéDrabik-Markiewicz et al., 2011; Herrmann et al.,
2015)

N-nitrosamine levels in perishable processed beef products may also rise as a result of storage
conditions( Do ma s ka & K deradiasgkowth, fo2e@abnplg, was linked to the

rise in NDMA level over the edible offals' shelf life. The reduction of nitrate to nitrite may
occur as a resultf anicrobial activity, which also continues the generation of amine precursors
(DomanskeBlicharz et al., 2004; Katarzyna & Hanna, 2Q08) addition, Ayanaba and
Alexander (1973)eported the presence ofmitrosaminegeneratig microorganisms in the
microbial population. Mitrosamine levels have been found to gradually rise even in canned
goods, which are thought to be safe because they have been stelfargclularly, when

canned liver paste was kept at room temperafumrak et al. (2013)oticed a rise in NDEA.

Consl on

I n conclus on, wh | e the use of n trate and
product safety, col or, and sensory attr but
n trosam nes presents a s dgen rfa ncgaedtorip Ushild act ghg
the use of natural ant ox dants, mod f cat o
and mproved padbhayeng htotevbhmpoloong ses n reduc
me at products. tHowaeses, of he heEke@approaches
product type, formul at on, and storage con
devel opment of ntegrated preservat on syste
heal th, wh hg mhe m sk of n trosam ne for mat

Ref erences

29



 CONFERE,
& 5,

WCADE
M,rq/
8
T

uuuuuuuuuuuuuuuuuuuu

Archer, D. L. (2002). Evidence that ingested
Journal of [Joobdbd) @7867t2ect i on

Ayanaba, A., & Al exander, M. (1973AppMiedobi
mi crohb2 6 ) 8y68386.2

Babaojlu, A. (2020). Kurutul muk bazé sebze t
k¢rl eme ajané ol arak kull anél abil me 1 mkan
Enst iFteas Bi |l i mler.i Enstite¢seé, Doktora Tezi

Cassens ,97R.. &Conmplosition and saFedd olfemiugterdy
504) 5 6566.1

De Mey, E. , De Maer e, H. , Paehihchbhsakmi he& Fn
product s: Potenti al precursor st eignfelsuence
Critical reviews I nbffld)d29229Bkhce and nutr

Deda, M. , Bl oukas, J., & Fista, G. (2007). E
processing and qual it yMecahta raccht@)rebeds80ilc s o f

Deng, S. , Shi, S. , & Xi a, X. (2022) . Ef fect

properties, resitduataminhei-fresendbBimaodNnn dr
Sci eln%le 10887 2.

Dil ek, N. M., & Karakayas, oM. th20223khgel oV e Stuig
nitrate alternative in sucuk.

DomaEska, K., & Kowal ski, B. (2002) . Effect
nitrosamine content in Polish edible offa

Do manBlkiachar z skK., , MMi,c &alKowal ski, B. (2004).
conditions on nitrates and nitrites in po
| nfl uemdd rmrs aMniBrud Feestneneinnary | nds@li)t-,ut6e3 i n
68 .

Dool aegess&n, HE, , VRaes, K., De Meul enaer, B.
S. (2012) . Effect of rosemary extract dos
antioxidant concentratiMdaast $@04edeaxrzd ni
931.

Dr aMiak ki ewi cz, G. , Dejaegher, B., De Mey, E.
Heyden, Y. (2011). I nfluence of putrescin
formatindn roofsadMni ne i n hEaoceéedc lghaedgt Py 5IB 9 me
1545.

Eyiler, E., & Oztan, A. (2011). Production o
addiltWNeod Science, dadnld) ;3axdhmol ogy

Gao, X., Xia, L., Fan, Y., Jin, cC., Xiong, G

colonatnitrite residue and antioxidant ca
cured HMMeasaGed2nMd8B877.

G°kal p, HEtY¢grenoOed) . i.klrletneet Imerhke njdniisviearjsii t esii
Herr mann, SOI| es e& ,uleadhalyl, K. (2015). OQOccurren
vol atniilte oMami nes in processed meat produc

Food Céat 116D .

30



 CONFERE,
& 5,

WCADE
M,rq/
8
T

uuuuuuuuuuuuuuuuuuuu

Honi k-©l , (E008). The use and control of nitra
prodMeas. SCB8Bh¢cE®B.8

Horsch, A., Sebranek, J., Dickson, J., Niebu
Wi | son, L. (2014). The effect of pH and n
i mpact of celery juice concentrate compar
Lsteria moMeayt &8 ¢ t py £460470.0

J o, K., Lee, 8., Nedm, &M.JurEgppm,S.J.€2025) . Re
nitrosamine in cured hatmresateg abmbdbsphewie
Meat S21,@ndeO 649.

Jo, HK.ee, S., YeSng, &H.Juln.g,, Ghoi(,20Y20) . Nitrit
produwti 89 109583.

Jurak, G., BoshAi+r— I U n tba r+——Pavtini—
cProkurica, | — —Sm—t—2Zc, Medi+Puntari
c, . a——>~&—Puntaric, E. Ef2@Lt3)s. of temper
l ength of storage, and t echnmiltoagmicnael s pirno c
i ver—pat eActa Al i Me2n ty48914un g

Katarzyna, D., & Hanna, R. (2003). Mi crobi ol
me ptr oducts dBul hg Vet rdageR273. Pul awy

Kay a, M., & Kaban, M. Ge&dal 9b)i.y Fteerkmemltoej iesti ¢ r

Lee, M. L., Gray, J. I ., Pearson, A. M., & K

nitrosopyrroliddek swnsfeamendn aoldc®fs,: FdMod Sc
483) /82842.0

Li, L., Wan g, P. , Xu, X. , & Zhou, G. (2012) .
concentrations of volatile N nitrosamines
Journal onfc eFd9 d -CHDIGD

Ozbay, S., Sireli, u. T., & Filazi, A. (2019
heal hh.J Sci,5Hec-h8ald2ld Res

Rywotycki, R. (2003) . Meat nitrosamine cont a
faoMesat S6b En 5er666.9

Sebranek, J. G., & Bacus, J. N. (2007). Cure
or nitrite: Wkrat &STF ehlleAlB.§sues?

Sindelar, J. J., Cordray,, & .ARCnh,, [DB5ebU.an(ex0 0 7)
varying | evels of vegetable juice powder
and nitrite, pigment, pH, and trained sen
Journal of ,7R®9 d -SBAMi88Bn c e

S uuc, C., & Tur p, G. Y. (2018). The investigat
fermented beef sausageéMef@asucSci,en&csBHni trite

Tian, Y., Du, H., Wang, L., Li, S.g anhdang, L
i nhi bi tNiidm osfamdN nes formation by phenolic

| eaves and abtbituvueal nreduetdt®t68®8dmmuni cati on
1934578X20961186.

31



 CONFERE,
& 5,

MCADEY,
7,

wwwwww

Wu ,

Yao

'Y
T

eeeeeeeeeeeeee

cker, A. R., & Preussmmamm,s aRni n(els9 9 1n) .t hCa rc
occurrence, formation, me cNhuatna tsinosn and car
research/ gen2ey9aq ,t2d8B®i7fcol ogy

J., Guan, R. , Huan®, H2010)u, EZfecBhehfh, c
on the nitrosamines and gqRiadd t& FRuUN2dtriacdn t
6 2-63 4.

, X. , Wan g, X. , Gu, c. , Zeng, H. , Ghen, W
nNitrosamine tiindhxibddantonamdadarmtni mi crobi al p
from Coreopsi s t iNmdtuaraila pfrloaiuica) AEKNIB@EE < .h
maz Oral, zZ. F. (2023). 1SIL KkLEM G¥RM]| k
AJANI OLARAK PAZI TOzZU KUMKANDMUKUNUNKTRO
VE KALKTE PARAMETREGERKNETE&KEK&HME m)al of F

Yuan, Y., Meng, W, Yutian, M., Fang, C., &

volatile nitrosamines in meat products by
c hraotno g rmeasley spectr d meterynametomad. Journal o
PropeXY86)esl112861

Yurchenko, S., & M°lder, U.n(OO6Famiibe DoCkH

Zho

meat produdctchHEehidgt 1V 213
u, Q.WanMo,, AM.,, Tang, B., &nkHeéeroQamia@za3) r
nitrites, I|lipid oxidation, biogenic amine
foll owing treatment with t-ewadpbdtigedhdeol v a
Journal roft eBddd NP 10007 2.

32



 CONFERE,
& 5,

WCADE
M,rq/
8
T

uuuuuuuuuuuuuuuuuuuu

EFFECTS OF PERSMMON (DIOSPYROS KAKIL.) PEEL POWDER ON THE
PHYSICOCHEM ICAL AND FUNCT IONAL PROPERTIES OF YOGURT

Asst. Prof. Dr,Me |l i ke DEMKRKOL
Tokat Gaziosmanga UniversityfFaculty of Engineering and Architecture
melike.demirkol@gop.edu:t0000-0001:94338552

Hiba Tullah ALHAMDOW
Tokat Gazi os maFaqlywfEngloeeiing &nd Architegture
alhamdow.hiba@gmail.con®00900095648 7317

ABSTRACT

This study investigated the utilization of dried persimmbDiogpyros kakL.) peel powder as

a functional ingredient in yogurt production and @8ects on the physicochemical and
structural properties of the final product. The persimmon peel powder was prepared by drying
at 55N2 AC for 48 hours, followed by millin
analyses revealed a titratable agidif 0.89% (as malic acid), pH 5.56, low water activity
(0.30), high dry matter content (92.98%), and a notable mineral content (1.67%). Functional
properties showed a solubility of 56.75%, wétetding capacity of 3.92 g water/g, and-oll

holding capacityf 1.58 g oil/g. Total phenolic content was measured at 14.85 mg GAE/g, with
antioxidant activity (DPPH assay) corresponding to an EC50 value of 21.62 mg/mL. Yogurt
samples enriched with 1%, 2%, and 3% peel powder showed pH values ranging from 4.43 to
4.57 and titratable acidity between 0.70% and 0.72%, meeting regulatory standards. The
addition of peel powder significantly reduced serum separation, indicating improved structural
stability, while hardness values remained statistically similar across sam@laor
measurements indicated decreased lightness (L) and increased redness (a) and yellowness (b)
with increasing peel content. The findings suggest that persimmon peel powder can serve as a
natural stabilizer and functional additive in yogurt, enhapndis texture and water retention
properties while contributing antioxidant compounds. This valorization of fruit peel by
products offers promising potential for the development of functional dairy products and
sustainable food processing.

Anahtar Kelimeler: Diospyros kakL. yogurt fortification, functional ingredients, antioxidant
activity, food byproduct valorization
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Yajl & Tohumlu Bitkilerdeehpal dMetabhdannbEt

Aynur BKLMEZ GRZIDIOODSED0231736147)

aynurbilmez@siirt.edu.tr

Siirt ''ni ver¢slitteessii,, TZirrl gaQiit3 i HTakkr k e y e B° | ¢
¥zet
Aj ér metaller, topraktaaweasudanagjal maldamnak
kull anémé ve tarém ila-1larénén Axeggkkekl an
konsantrasyonlarda i t ki , hayvan ve insan sajleéejeée i-in
tohumlu bitkiler, bu anf ébi tmeit agl.@&h & no lmipd k& @
toprakta doj al ol arak bulunabilen abheakmsan
il a-1arénén akKer e kull anAmey | anetbalk bar itnok g a j

bitkilerdeki bakkéecd gt kel eerey agje | a xii tmli enrdie,,
karbonhidrat azalrmdli argédrhd selyead | & a boihlumd kut ebc

(ay-1-eji, kanol a, soya fasulyesi, susam Vvb.
sreti mi a-éséendan b¢ye¢k °emrem djakrée mamé&t aldeer i
yoluyla alarak biriktirebilmekte ve bu da hemkbit s e | sreti mi hem de t ¢Kk
etmektedirY a p € laan éa@ama kad mi y um, Kur Kun, Kr om, Ci Ve
t ohuml u bitkiler czerindeki b u ol umsuz et ki
uygul anan éskabu- @l @mmmalzareda kii Il e rBumakalede, | t €1 m
yajl é& tohumlu bitkilerde ajér metall erin fi

al énméxkteéer .

Anahtar kelimeler:y aj € tohumlu bitkiler, ajér metall et
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Effects of Heavy Metals on Oilseed Crops: An Agricultural Review

Abstract

Heavy metals are toxic elements that can be naturally found in soil and water, but increase with
industry, mining, fossil fuel use and excessive use of pesticides. Thajsarelements that

pose a threat to plant, animal and human health in high concentrations. Oilseed crops are an
important group of plants where these heavy metals accumulate. Heavy metals are toxic
elements that can be naturally found in soil, but increatteindustry, mining, fossil fuel use

and excessive use of pesticides. The main effects of heavy metals on oilseed crops are; plant
growth and development, yield, and nutritional decreases such as fatty acids, protein and
carbohydrate content. Oilseedops (sunflower, canola, soybean, sesame etc.) are of great
importance in terms of both human nutrition and industrial oil production. However, these
plants can accumulate heavy metals by taking them through soil and water, and this threatens
both plant prduction and consumer health. Studies have revealed these negative effects of
heavy metals such as cadmium, lead, chromium and mercury on oilseed crops. It is possible to
reduce these negative effects with the precautions taken and the breeding stuids lappl

this article, the physiological, biochemical and agricultural effects of heavy metals in oilseed
plants are discussed.

Keyword: oilseed plants, heavy metals, application, agriculture
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1. Introduction

The Environmental and Agricultural Importance of Heavy Metals

The acceleration of industrialization has brought along environmental pollution problems. Soil,
water, and air pollution are among the most significant environmental issues faced by developed
countries today (Karac&001). Once pollutants are released into the environment, they
accumulate in living organisms, leading to toxic effects and posing serious threats to human
health (Karaca et al., 2009; Gebregrekziabhe
Among tese pollutants are petroleum and its derivatives, radioactive waste, pesticides,
detergents, bacteria, viruses, agricultural fertilizers, and especially heavy metals. Heavy metals

are among the most dangerous pollutants due to their persistence inrath@ents.

Soil pollution refers to the degradation of the physical, chemical, biological, and geological
structure of soil. Humamduced activities such as improper agricultural practices, uncontrolled

use of fertilizers and pesticides, and the mixinglahestic and industrial waste into the soil
cause this pollution (Dajhan, 2007; Karaca a
Some pollutants in the soil can be naturally or physiaagilgmically remediated over time, but

heavy metals remain persistéor long periods and are extremely difficult to remove. Scheffer

and Schachtschabel (1989) stated that heavy metals are among the most harmful substances
accumulated chemically in the soil and that their concentrations in natural resources are
increasimy.

With the globapopulation increasing, pressure on agricultural production is also rising, leading

to intensive farming practices and the uncontrolled release of environmental pollutants.
Especially through industrial waste, exhaust gases, sewage, and agriculturablshdmaavy

metals such as cadmium (Cd), lead (Pb), arsenic (As), mercury (Hg), nickel (Ni), zinc (Zn), and
chromium (Cr) accumulate in the soil, remain for long periods without dissolving, and enter the
food chain via pl ant s effectsaof headnrketalg an oikséed @dps |, 2 (
directly impact agricultural productivity, human health, and environmental sustainability.

Some heavy metals (e.g., zinc, iron, copper, manganese) play essential roles in the metabolism

of living organisms, yet exhii t toxic effects at hi gh conce
environmental risk levels of heavy metals are directly related to their solubility, bioavailability,

and toxic effects on plants (¢oban, 2020) .
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2. General Properties of Heavy Metals

Elements sch as cadmium, chromium, mercury, lead, aluminum, and silver, with densities
between 56 g/ ¢ mj , are classified as heavy met a
manganese) are essential for plant metabolism, while others (e.g., cadmium, lead, chromium)
have no known biological function and exert
Heavy metals naturally exist in rocks and therefore in soil composition. However, due to human
activities, their natural distribution is being disrupted, and their concentratrenseaching
environmentally har mful |l evel s (Bakkaya and
irrigation with untreated wastewater, and the application of sewage sludge have made this
pollution a global issue.

Common heavy metals found in soitgiude cadmium (Cd), chromium (Cr), copper (Cu),
mercury (Hg), lead (Pb), nickel (Ni), and zinc (Zn) (Jadia and Fulekar, 2008). While low doses
of some support plant development, high concentrations of all these metals are harmful to
plants. For examplegadd and cadmium inhibit photosynthesis and chlorophyll synthesis,
leading to stunted growth and chlorosis (Tang et al., 2009).

Mercury is released into the environment through atmospheric deposition and fungicides used
i n agricul tur e sprivarilydpeead by teafiicdsdujces arld acawmulates in the
upper parts of plants (Y°r¢k, 2008) .

Nickel (Ni) is an essential nutrient for plant growth, though soil concentrations are generally
low; however, it can be found in high levels in serpentinks.sérhile accumulation occurs in
arid regions, it may dissolve into the soil
enhances plant resilience but becomes toxic at high concentrations (Plaster, 1992).

Each heavy metal has different persiseemcsoil, bioavailability, and effects on plant tissues.

It is also known that these metals can reach humans through itfeaithain (Khan et al.,

2009; Lu et al., 2011).

Compared to other environmental pollutants, heavy metal pollution is moretgarsiad

harder to reverse. As a result, it degrades the quality of air, soil, and water, accumulates in the
food chain, and poses a significant threat to humans and other living beings (Li et al., 2019;
Turksoy et al., 2021)
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Table 1.Sources of Toxic Heavy Metals in the Environment (Markert, 1993)
Particulates and Fumes Vehicles (Cd, Pb, Mo)

in the Biosphere Cities and FactoriegCd, Cu, Pb, Sn Hg, V)
Fossl Fuels(As, Cd, Cr, Cu, Mn, Ni, V, U, Pb, Sr, Zn, Ti)
Industry Plasticg(Co, Cr, Cd, Hg)

Wood Processin@Cu, Cr, As)

Household Appliance Productig¢@u, Ni, Zn, Cd, Sb)
Textil eZmeA,diuSe)t r y

Refinery(Pb, Ni, Cr)

Metal and Mining Iron and Steel Industr{Zn, Cu, Ni, Cr, Cd)
Industry Metal ProcessingZn, Cu, Ni, Cr, Cd, Hg, Pb, As)

Metal Smelting/As, Cd, Hg, Pb, Sb, Se)
Agriculture Kr ri ¢d,tPb, dny

Lime Materials(As, Pb)

Metal Corrosion(Fe, Pb, Zn)

Chemical and Animal FertilizesAs, Cd, Cu, Mn, Zn, U, V)
Wastes SewaggCd, Cr, Cu, Hg, Mn, Mo, Ni, V, Pb, Zn)

Ashes(Cu, Pb)

Digging and Drilling(As, Cd, Fe, Pb)

3. Heavy Metal Accumulation and Effects in Oilseed Crops

Plants exhibitspecies and genotypdevel differences in their sensitivity to heavy metals
(Kranner and Colville, 2011). Heavy metals have been proven to adversely affect many
physiological processes such as germination,-shobt development, photosynthesis rate,
enzygne acti vity, and lipid synthesis (Ozyigit
In particular, cadmium and lead reduce biomass production in oilseed crops and alter the lipid
profiles of seeds. This leads to a decline in both the quantity and quality of vegetabie oi
fact, Cd residues have been detected in su
posing a serious risk to human health.

Studies show that some seed types exhibit greater tolerance to heavy metals during germination,
while others respond one sensitively at later stages such as root development (Esetlili, 2016;

Li et al., 2005). This variation is related to the detoxification mechanisms possessed by the
species.

Additionally, the physical structure of the soil where seeds are grown ispamtémt factor
affecting metal accumulation. Plants grown in sandy soils accumulate more heavy metals than

those grown in clayey soils (Esetlili, 2016).
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4. Phytoremediation and Prevention Methods

Various methods are used to remove heavy metals from soil, including physical, chemical, and
biological approaches. Among the biological methods, phytoremediation is an environmentally
friendly technique that enables the removal of heavy metals througtt plau pt ake ( Daj h
¥zt eor k, 2015) . For this met hoglowihg desgooted,e e d, t
metattolerant, and have abundant green biomass.

Plants bind heavy metals in their roots, limit transpiration, protect photosynthesisnéindeco

their development without damage (Hall, 2002). At the same time, they activate antioxidant
defense mechanisms to combat oxidative stress (Sgherri et al., 2003).

Conclusion and Recommendations

Heavy metal pollution is a global problem that not dhiyeatens ecosystems but also directly
endangers human health. The accumulation of these metals in soil negatively impacts
agricultural production and food security. Oilseed crops are significant agricultural products
that are particularly sensitive to shipollution. Therefore, regular soil monitoring, the
prevention of uncontrolled release of industrial waste, the widespread adoption of
environmentally friendly methods such as phytoremediation, and the development of heavy
metattolerant plant varietiesra essential.

In countries like Turkey, where agricultural potential is high, agricultural policies should be
implemented to reduce soil pollution, and monitoring and inspection systems should be
strengthened. Moreover, promoting environmentally friendlyming techniques plays a
critical role in ensuring the sustainability of agricultural production.

Regular soil analyses should be conducted, and the cultivation of oilseed crops in areas with
high heavy metal accumulation should be restricted. Increasoanic matter content can
reduce the bioavailability of heavy metals and improve soil quality. The use of fertilizers and
pesticides should be controlled, and agricultural inputs with low heavy metal content should be
encouraged.

A robust monitoring syste should be established to identify and control heavy metal sources,
and the leakage of industrial waste into the soil must be prevented. Additionally, farmers should
be educated on heavy metal pollution, and agricultural consultants should take arokeciive

this process. While supporting domestic oilseed production, quality control systems should be
made mandatory.
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In conclusion, increasing collective efforts to combat heavy metal pollution will lead to
sustainable solutions in agricultural practieesl environmental management. In this context,
steps taken to overcome current limitations and prevent future pollution are crucial for
preserving ecosystem health and supporting secamomic development.

Thus, both soil health will be presed and sustainable agricultural practices will be promoted.
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¥ZET

keker pancaré ve kKeker kamekeée bitkilerinden
Kurup kévaméndaki Mell as prl difKieak é mekdemdi zeng
besin kawwanyesidare.t i fhi nde, k°mg¢r sanayi sinde,
cretimelnadse kul |l anél maktadér .

Bu -al ékmanén amacé; topraklara farkle dozl
o zell i kl eri icZerine et kséreadai yliplevikgntiuap me k t

teksteogpdeaekeri#4 rmm6den el enmik saksélara 1 kg t
topraklaréna 0, 0.25,'hesabéeyla, s2rasedideve,
0.008, O0.016'olea c0a kO Pxteakgi lddaek ke r da mel as uygul
nemi tarla kapasitesi Raekm éd ¢dzoezylianrddea snaebliats tuuy
30 ve 45 g¢n i nk¢ bas yeomno psléarne sN, 20senikvoabighbk Itio pR
popg¢ |l eedoprakilC@Qsd é n @€ mé a naaaksi oznl ve-rliary adpegjler | endi r i |

Ar akt ér ma sonfuarlkalré na e kgLtreer; d arskalhé p d d olparakd
a

uygul amatsoépnréank | ar én ortal aOggani kppbhmy &lve popel
COhsaléenéeme ¢zerine etkileri istitistiksel ol
artekena bajl é ol g akbatkdpelram NMiandlas atpporEihal
dejerl eri a rit ke¢kb agsysotne rsnyj rketsiirnit o p a atoplem®Naa b aj
el v e rOs khbkieriv®ma nt ar pop¢loaay emnétmvke COst er mi K,
i statistiksek ol arak °neml:i bul unmamécxkt ér .

Toprakl ara meneéanopugllbhbeaemas&erimlilijdéjezeri
mikrobiyd aktiviteyive CQs al é ném md &jt & it \ker &@bed r t, & feotrianmdéen dda t
mel as uyrgarnopmm&s &eer®inrelmllii jkiant k €1 ar sajl ayaca

Anahtar Kelimelero Mel as, topr ak axegit- er-igjgid]ja@ge©nned , velrak
pop¢l asyonu, mantar pop¢l asyonu.
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EFFECTS of DIFFERENT DOSES of MOLASSES APPLICATION on SOME
BIOLOGICAL PROPERTIES of SOI LS

ABSTRACT

Molasses, a dark, syrupy molasses, is obtained as a byproduct during sugar production from
sugar beet and sugar cane plants. Molasses is a nutrient rich in protein, sugar, and NPK.
Molasses is used in animal feed production, the coal industry, fertilizer production, and alcohol
production.

The purpose of this study is to determine the effectaaésses applied at different doses on

the biological properties of soils. In the study, soil samples with clay and sandy textures were
sieved to 4 mm in a greenhouse. 1 kg of soil was placed in pots. Molasses was applied to the
pots at increasing doses®f0.25, 0.5, 1.0, 2.0, 4.0, and 6.0 tort d&spectively, at 0, 0.001,

0.002, 0.004, 0.008, 0.016, and 0.024 g'pdthe soil moisture was kept constant at field
capacity moisture. After 15, 30, and 45 days of incubation, molagpgteation at different

doses resulted in analyses of total N, availab@®sFoacterial and fungal counts, and soilCO
release. The results were evaluated.

According to the research results, the effects of molasses application at different doses on soil
with different textures and on the average total N, availab{®s, Pbacterial and fungal
populations, and Cfrelease were found to be statistically significant (p<0.05). Total N,
available POs, bacterial and fungal populations, and Lf@lease valuesncreased with
increasing molasses doses. Total N, availab®,Pacterial and fungal populations, andCO
release increased with increasing incubation time, but these increases were not statistically
significant.

It has been concluded that the applicatid molasses to soils makes significant contributions
to soil fertility, increases microbial activity and €@®missions, and that the application of
molasses at a rate of 4 tonsdan plant production will make significant contributions to soil
fertility.

Keywords- Molasses, soil nitrogen content, favorab$content, CQ release, bacterial
population, fungal population.
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1.GKRKK
Organi k madde bakéméndanN,kvwPRlyané mé madrler r geamg ik

vebit ki gel i ki mi ve toprakl areéen f i zdukls el | K |
kat kel ar s aQr qpaaraikk agdébt alrerin faydal arénén
neden ol mal ar sebebi il e zar ar | ar euldlaarmdeav c
depolam ma s € d ukrouknuu,n dsaé z é nt &€ gadbimektee ®r hat ar sonéehy
hakere ve mikroorgani zmal arén ¢remesi sonucu
1991).

'l kemi z toprakl arénén %e 5WaeN rmiaktl asenaa ve
% 6 civarénda yeterli ve fazla sénéfeéenda yer

el veprOsmil Kt @ké az veyadupaz¥ skEh@E&S reda abiOdmk ikltearree e
fazl a yer a@dki@dedoapr akl arémézén % 80l éard&bibiitrk i
mi kfacéa veya -ok fazla sénéféndakt @dgshece %
2010) . Bu sebeple ¢l kemiz topraklaréenéen be¢y,
yapa&daean gerekmektedir.

Tar émda kulerlvaené&ilraent idgierndihasaanédaat,ekil aatéeKlsampeé
zurufu vb.) veyal attd®resmpeal medmaasyi badtrdk asmnhasr
g°stermektedir (¢céetak OAeélka'r kisinlleadiZiEOo®anik Kur t |
materyallert ar € ms a | fabt eyetlt laeatte kul l anél abilir %
dejerini arts@dtramplidmrdtegk niakctcaray eh®lahoe. T5Qn
toplam atekosMBtocavarig®B8adaadetébn-elik ve ark.,

Yaygén koulglaann &loagnglanekemat ekl ar; yé&wkl ggaghbhoeluce
bal ek guanolompogtldr,#&lke@ak | emu) ,j nsan gai t,&emi&) , kar
uny deritozut ér nak tozu, t stypsunup@amuk hiijmalgir akg$pes
sapékkkkey pancar-eax¢¢@gmpteasjiendadegstasi arteéekl ar é,
2004).

Mel as Keker fabri kal ar évneekkeat labmaddélae @inn a e

séragreeatbialrernyan ¢r¢egnder . kekerin krisk,®&l Il eken
veazotl u bil exki kIl dir.i Medkaén@énn diamo rzgeamngikn besi r
potasyum, magneadam (vVAnarzymaudaj]j200i@R)b.sihdnc
ol uktkuygdgm %090 GS I Kel zengin Kz eét i Ki enedeni yl e,

b a k & makrdopraklaldau y g u | a nymnarsiénabiliree t Eopr ak d¢gzenl ey
da k wabill (Hasap,1991Me | as, topraktaki potasyumun ku

(Sanl i vd. , r 20i1159 r. i nTear dimk ian2dtenndal bk andeted d a ©° n
uygulama s &€ i | e 50t100pkg #&® lds#oa anénda kat(Anénymeaws] | anab
2006b).

D¢nya mel as-525 méybnitand i vAadnl@ned fzlamelas11.5 milyon tonla
Brezilya ve 6,5 milyon tonla Hindistat ar af éndan . ¢ Megtrikli niddfdedi2r0 0
d°nemi nde ®&i0OWa r0® rdr#eidigaletimeldedir(Anonim, 2006a).

Mel as hayvan besdibefmer, k lad kend d gvset rgi¢lbearede kul | a
Samavat, 2014Me | as Nepal "de b¢gyé¢k miktarda ¢retil m
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€ yasakter (Dhakal, X0 InBy)a.s aM e pgaslbbrded eo
ol arak melas kull anél maktadeéer (Dahal

Mel asén tarémda kull anémé sonucu bitKki besin
ve buna bajé ol arak toprhbagléinr Iba rymil wotjiirk (a%a mas
2014; Geremew Kassa etal.,202Me | as k ar bnwesi $ebelifiéactp ri ajedn mi kr o
ekolojisini etkilemektev e b i t ki par azirak€C: N emma a o édkeeved e jaiz
bitki b¢yé¢ mesi kiglze miat d gbchéncky 20018amavat ve Samavat,
2014;Waguespack et al., 20R2 A toraldacaaelasilavesinindehidrogenaz aktivitesine
b-glukozidaz aktivitesiiare r d € ] € b (Biler, 2010i i ehal. k2020)r

Topr ak ortgiarniicki lieyriil eekr asénda, Keker kaméke el
ve mikro besin maddel er| ( N, P, K, Ca, Mg
artérmak i -in ekilebilir arazilere ®YBul anmé

Pyakurel et al., 2019; Lietal.,2020e | as én bi t kinin NPK al eéméneé
arterdejeé bazé - al éxBaked 20171Aey r iefasdeo perdd jl ani k& s m
sterilizee t t injiit rvogj en f i & &8 ja & pdirhetttedifRouwillart, 1954).

Melasd aha C°kucmllierve zayéef yapkdssmetnopdeak!| aydaeg
ol arak kul |l aneéel rmépraklagarmlaéByag inleassmagdaeddgdg n ©° z el | i
ilyidegei sertl eken toprakl arda vy ¢tzéeyb ekla brutkillam
(Wynne ve Meyer, 2002)Me | a s uyiglué aimmag y & & g rbeogyauttitaarué n ol
artermaktadeér .y ¢Mehankrebiyal aktvieen idm | iar vensasrewn-at a
agregatollaukmiauy aet ki ( ¥é&l rmaaakd aAleag®z, 2005) .

Bu -aléekmeekar amee ke mi pdedeediteasrocharn,r ¢n mel as é|
doz!| aeféarékn € i nk ¢ibtasyroak Isg m @ne e tridigibakter? midntar e |

pop¢l asyonas,altéenpgErmek ¢@rine ol an etkilerini a
Kkull anéménén azaltel masé yol unda alternati

dejerl endirmektir.

2. DENESEL ¢ALI kMALAR

2.1. Materyal

Denemede Atatg¢grk [ niversitesal éiarna aku nH auk ¢bl ¢t ne
Daphanw aséndan al énan Kil |l b ¢ nMetas iseErtuaump ilia k  ° r r
Il éca il -esinde bulunanimilkéca . keker Fabrikas

22.Y° nt em
Saksélara 4 mméden el e M25k0.511002M, 4@ vet6d pon'dak k o n

hesabéeyla sérasé ile 0, 0.001%ol0ada®kK,k Ok i0l0dke
dozl arda melas wuygulamasé yapél méxkteéer. Mel a
ekdejer sulama suyu il e bi r leiitarla kapasitesi netndai Kt i r
muhafaza edil mi ktir. Topr gkrnarb ér5g k €3l9anévke v4e5
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s¢resi sonunda toprak °rnedd ebiakaleenawvak maoip
vetoprakCQi - er i ji analoinzlredi tygppéal &r akk ek kar Kk él acx

Toprak Analizleri: K k ¢¥yoa nr as é toprakl ar dpH nmetoepile a k re
(Handershottal.1 9 9 3) , k Schetbler Kalsingetresijleio | ¢ me t r(Goketa.l ar ak
1993), organi k -WwWabddeniy®entgmi Wwlimet hTiyerssen a
deji kim kapasitesii NMaasetas(eN, aH=7.Q) ékstriksiyoputleA. 2 )

spektrofotometresinde okunar ak (sRdeta ded\e s , 19
pH=7.0) ekstraksiyamile AA spektrofotometresinde okunaréknudseretal.1 982 ) , el ver
fosfor mol i bdofosforik mavi renk y°ntemine
Sommers 1982), topl am az ondFighgired 1898)hdlektisk®3ent e mi y
Il etkenli k saturasyon macunl|l arénén ekstraksi
1993), toprak tekst¢gr¢g Bouyoucos Hidrometre
(Gee and Bauder 1986) belirlenmicktir.

Toprak ar én bakteri ve mantar faykeseYpallitliclseyroinr
bakt er iNutent Agar (NA) besiyeride , mant ar i -in Potato De
besiyerirde,2 8 AC85d eg ¢3n i nskocnbmeassy@oin k ut ul ar & nséany éamék a s
yapélarak (Germida 19931 o0KE axkslad jebne mC@ni Bit lae e
respirasyon) Toplre@®Ragna e 8 e [NiarOHe ni - eim; NaHC@ de bi |
o | u kur verBaCl ilavesinden sonra Ba@®é n - Slome :id8 itkaCO; ile

doymayan NaOH mi ktarénén titrasyonu ilre (And

Melas Analizleri:

Mel asén nem i -er i ] iarakt @rile,@gurau 1ad deC 6id-ee rkiujr iu t fué
kurutularakt a r ite €Keecar 2014), asitlik; 1:5 melessu or anénda pH metres
1982), elektriksel oten&eddi EC 4L &t ig¢egblre (Ja
el ement Nirik-RRerilflior i k asét arnikadae 2034p ICP QESK

spektofotometresinde okunarak (Mertens 2005)
k ¢ | ferénénda 2 saat bekletilerek kuru yakm
Eynon metoduna g°re y¢kseiksipe(rHPL Gyancil ea zséenvd
(MEB, 2011), toplam azot; salisii& ¢ | f ¢ri k asit kar ékéemé il e yatrk
y°ntemiyle (Kacar 2014), ham protein; Kj el de
fosfor i-eriji;yaktyiakmpesbhoaraisk, avsianadbeol i
g°re AA spektrofotometld8gi)ndhel okdbramaktiBayr

23.Deneme vl Ksé& ati sPnkeei Analiz Y

¢al éX mbe Ha aad g£f parsell ediar das ¢pkumave txitheg € s al
tekst streprsakhi%rnekl!| ersériaseda iinlee i0,av0e. 0e0dli,l eOn. O
ve 0. 02%med asa kpgulaa@mguli amadan sonra saksée t
45 g¢n ink¢gbasyona béerakeél mék ve inkg¢gbason
analiz|l erBwmg éd ‘méx ttéo p2l afna r3ka 6s d kaspckdaak (mel as ¢
Tekerr¢gr) dememe yeor ot el mekt
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¢cal exk3P8I B/.0st at i st i k pak arbk \gyans ANQVAE andtizi Vel a n é |
Duncan -oklu klaeoxttdlaamalr ana ad re a £dért daekdevdr fma rkkt i
1984).
3. SONUC¢LAR VE DEJERLENDKRME
Deneme al-ahéndcdamedinlijinden aleénan toprak
sonu¢i aeby@dsd® veril miktir.
¢i zellgeD&@neme topraklarénéen bazé fiziksel v
¥zell ik Kumlu Toprak | Killi Toprak | Yeterlilik
pH, 1:2.5toprak:su 7.06 7.62 Hafif alkali
Organik maddg% 1.83 1.14 Az
Kire- 3%Ca/ 1.42 1.12 Kire-
Toplam N % 0.049 0.039 ¢ok a
E |l v eR0s kgldd) 9.63 6.56 Orta/ Fazla
Deji kebi IrjCa? 20.14 13.25 Fazla
(me 100 ¢f) Mg*? 9.41 8.42 Azla
K+t 3.31 4.03 Az
Na't 0.15 0.15 Az
Fe'? 21.32 21.62 -
Mikroelementler, Cu*? 4.49 4.35 -
Zn*? 1.96 1.69 -
ppm Mn*2 11.52 7.16 i
K.D.K., me 100 ¢ 35.14 30.15 -
El ektri kdSnmdl et K 1.61 1.26 Tuzsuz
Toplam Tuz, % 0.091 0.081 Tuzsuz
Tane bgye K_um,% 55.2 25.2
daj el eme S!It, % 24.6 27.5
Kil, % 20.2 47.2
Tekst ¢r S KUMLU KKLLK
Total bakteri 3.1x10 3.7x10 -
Total mantar s'p 3.8x10 4.1x10 -
CO2s al énée mh,a tye@d 1.24 1.20 -

Denemede kul |l aaaé@haéan zntdkzpesl &@heddbBeez ev er i | mi Kt i
¢izel e Benemede kull anél an mel asén bazé
¥zell ik Dej ¥zell ik De]j
Renk Koyu Kahve| | Toplam Azot, ppm 48
Yojunl ukk, 1.32| | Fosfor (P), % 0,65
pH, (1:2.5) 8. 0] |[K%) 2,03
Nem, (%) 10| | Ca (%) 0,25
Kuru Madde, (%) 69 Mg (%) 0,02
Kel, % 10.2| | Na (%) 0,54
Organik Madde, % 89.8] |[El ektri k KlIhbetke| 7.60
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[ Topl am kel 53| [ HamProtein, % | 10.3]
Denemede Kkull anélan mel as bazi k karakterdedi
madde mi ktarée % 89.8, toplam kKkekeri %53 ve a

maksimum ve mini muml édeajderfléeeanrdia gk %Zmeeimge n bir
Besinelememt b alkémé&redgi n bi32.atékter (¢izelge

3.Mel as Uygul amasénén Toprakl arén Toplam N K-

Far kl &€ mked alsamgagul amaséneéen ftaopkrlaek li anrké& b aocsrytoanl

N 1 -erifji g s tgoreaefr tkk i'G@eersiergir 31 rhi kKt i r .

Ger 8¢¥le g°re farkle dozl &n d darbzisikkd Baphanay g 8 E a ma
topraklaréen toplam N i-erikhetrérpaeresei ee¢e kg
seviyesinde °nemli bulunmuktur. ToprMak!| ar é

n
Mos M10,M2oMaove Msg art é Kk € n&i foadzidive DapHamm v alkoépr ak | ar én
artek g°stermiktir.

(

Kont r ol elik @r&zisivee Ddphafotv aasoépr akl ar énén en d¢kéek to

mel as uyguidsamas @&@ry@mul Mmasénén ve 15 ge¢nl ¢k i
0,0471) elde edil miktir. En y¢ksek sdgdopr ak
uyguamla s énén ve 45 g¢nl ¢k ink¢gbasyonundan (% O.

Toplam Azot

® inkiibasyon Siiresi 15Giin ¥ inkiibasyon Siiresi 30 Giin inklibasyon Siiresi 45Giin

0,080
0,070
X 0,060
' 0050 +
<
0,040
3
8 0,030
&
2 0,020 -
0,010
0,000

Mel 2.0
Mel 4.0
Mel 6.0
Ortalama
Mel 6.0
Ortalama

KUMLU KiLLi w

Melas Dozlari, ton da!

GersteFaBkl e ink¢gbasyon s¢grelerinde farkl & dc
toplam N i-erifj.i czerine etkisi

Toprakl ar én i nk¢gbasyon s¢rel eri di kkate al
ink¢gbasyon s¢grelerininrmrkgkanaabkbapbléeaot akak
°neml (p<0.05) bulunmamékteér. Melas uygul an
dej er i 15 ge¢nl ¢k ink¢gbasyondan, en y¢ksek to
el de eds°lrBigdt i r (

Topak |l arén tekstg¢rel yapél ar & gafazsit%rmpg m&k | alr&md
toplam azot i -eri kl eri (0% aGagPrea’ kK31) a rkeunmd ug °bréen
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daha y¢ksek toplam azot dej er iauggulananemelas Kt i r

topraklarén toplam azot I -eri klerinde farkl
tekste¢egréenegn topraklarén toplam N i -eri kl eri
koymu&etwusell 3.1

Bu sonu- |rtamn dozhg Yrae ;med as uygul amaseé topraklar
Bilindif]i iczere mel as bir organi k madde Kk

par -al anarak topraklara azot kazandér maktad
sonucu ol airrakv e etroperkdkelkar da azotun biyolojik
kat kéeda bul unurvap(eBlaamesal élk9dadl)ar da theEmr ak | a
toprklaraNk azandér déj é b wpraklardken mhiowmthii rd.r aMe lsag | ar
dejriikrt,i bu da toprak mikrobiyal ekol ojisini
bitki b¢ye¢ mesi czerinde ol uméyapetl lainl eral € & jmla
mel asén topraklarén NPKtall apis-Baker,\2@&7)Welagsinmi n i
toprajé kesmekmzoet effi lkiszdsey eed ebneul(Ranitatdd 1958)K t 1 r
¢al ékmamézén sonu-|larée daha °nceden yapeéel an

3.Mel as Uygul amasénéenFdoRemakljarénz&l vee kKt k |

Farkl & dozlarda mel as uy g.0ddia-marsiéjnié n ¢ zieorpir mek |
g°steren @R adfei kv eGCirlsneilkt i r .

G°or 8Pdg°re farkleé dozl ar dta f mbdsiwes Daphgng v laa ma |l a
toprakl ar e n eeli kéreirul icgzRPrine etkil eri Dunc:
p<0.05 seviyesinde ©°neml i 40O4il-uenrmukkl daamun nTeol parse
art ékeéena b aprazsivedbphaoavka seép If a kli &r enda art ek g°s

Elverisli Fosfor

® inkiibasyon Siresi, 15 Giin ® inkiibasyon Siiresi, 30 Giin inkiibasyon Siiresi, 45 Giin |

|

Elverisli P,Og, kg da?

Kontro| SESE
[ '

Mel 0.25
Ortalama |

Melas Dozlari, ton da™*

G°r 82Far kl é& ink¢basyon s¢grelerinde farkl e do
el vepOsik-l @ar iPj i czerine etkisi

Kontr od¢ief dagd2isMeDapham v & 0@ r ak |l ar énéen G8in- a@rgikjeik me lv
uygul amazsdeioze uyMul amaseingékh i nk¢basiy,dfedkgdan (1
da?) el de edil miktira0siEneryjksenkel alsweuwgzgku lia mAa
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uygul amasénén 45 ge¢nl ¢k 1 13KB58kaddy oebddaedi{ L Bi
(G°rsel 3.2).

Toprakl ar én i nk¢gbasyon s¢releri D5 kkert ie] i al
i nk¢gbasyon s¢grelerinin artékéna bajlée ol ar ak
°nemli (p<0.05) bulunmaméxktér.dMe}lhsedkygui aim
i -eriJi 15 genl ¢k i nk¢gbasOgdndcan, i en sg ¢ kKbe

i nk¢gbasyonunda®® re3z2dle edi | mi ktir (

Toprakl arén tekstg¢r el yapéel ar éaragstt 0 p*rakrn ear &Ina
el vepOsik-ldar iPj i (M2ks®Oukige dpdabiprh&kdhanrna gor e
da) daha y¢ksOeik- eerlivieir i g9 st er mi Ktir. Far kIl & t

mel as topr akOsar-émiéglivear-iewliikl Rr iindtei rf.arBu éd w
farkl é& toprak tekst gxicnegmi Klogprmiakd aerinne | eteki
ol dujunu or t@% ra32kloymuktur (

Mel as; toplam keker ve karbonhidratlar bakeém

bakéeame ntlakirdir (Bal éMeEbEaven Gdojdongdan ROPRAK
arter ma k apasncakedslgl € s eynoélralréddaé r bi yaoyar ar |l él ]
toprakl ar a uygul anmaseé sonucu atrd prakhktaad é mi k

mi kroorgani zmal ar , fosforun -°z¢gnmesini vV e
kol ayl aktéran fosforu -°9zen bakteriler de
I -erebilir. Bu nedenl e, melf @agam dkit&knmegii nt

formda ol maséna yardéemcé ol maktadeéer (Platt,

Bu -al ékmamézda mel as dozunun a0it érénpi bagebka
artecx goster mi KtOsri.- e Arfan mel aeriik-leirdanPi nde
kaynaklaml € ] € d ¢ K ¢.n ¢Menteakst eudyigrul amas & s @4 uceu it]a pnrianl
ar tntdade eden e ki t | i (Pyakdretekam 2019 Dinesh et al., 201Rtatt, 2024

bizim sonu-I|larémézla uyumludur

3.Mel as Uygullogpmaaskd meare n Bakjtzer P pEtlllkslyoemu

Far k1l é dozl|l arda mel as uygul amasénén toprakl
g°steren @Badfei kv eGCirlsneilkt i r .

G°r 88le g°re farklé dozl &rn d darhzisikd Baphanay g 8 E a ma
toprakl arén bakter:i pop¢l asyonu ¢zerine etki
seviyesinde °nemli bul unmuktur. Toprakl ar én
olarak¢ i f ardziside Dapharo v a o r ak |l aréndai atrték g°ster mi
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Bakteri Popiilasyonu

® inkiibasyon Siiresi, 15 Giin ™ inkiibasyon Siiresi, 30 Giin ™ inkiibasyon Siiresi, 45 Gin =

E

E

E

Bakteri Sayisi, cfu ml? (x107)
8 8

o
8

Ortalama [°
Ortalama

Melas Dozlari, ton da!

Ger 88Farkleée ink¢basyon s¢grelerinde farkl e de
bakter: pop¢l asyonu ¢zerine etkisi

Kontr od¢ief agd2isMeDapharo v @ 0@ r akl ar énén en d¢gkegk bak
uygul amasgseEmzZznuyWyul amasénén 15 ge¢nl ¢k Hnkegbas
el de edil mi ktir. En y¢ksek bakteri upgplk bhmagyé
45 ge¢nl ¢k ink¢gbasyonhnednde( ®@G@28smeilxtF.ran. cfu

Toprakl arén bakteri pop¢l asyonu ink¢gbasyon s
bu artecx i statisti ksel ol ar ak °neml i (p<oO.
dozl arénda en d¢gkegk bakteri popemnl aysgyksnak 1lbs
pop¢l asyonu ise 45 geéenl ¢ kGeim3Blbasyonundan el
Toprakl arén tekste¢grel yapél ar earagstt o porraknear &Iné
bakter: popel a3yknuuml 3 beyettpia kDlapeaa g°re (-
mt) daha y¢ksek bakteri pop¢l asyonu g°ster mi
mel as topraklarén bakteri pope¢lasyonu ¢zerin

durum farkl é toprakhakelksi ¢rpiompend asgpmnaklsazrean
d¢zede ol duj unuGmr33xlya koymuktur (

3.Mel as Uygul amasénén Toprakl arén Mantar Pop

Farkl & dozl arda melas uygul amasénén toprakl a
ve Duncan -oklu kaGReBalkttévmaitensktsonu-1 ar é

G°r 8dle g°re farkle dozl &rn d daarbzisikd aphanay g 8 E a ma
toor akl aréenén mantar pop¢l asyonu ¢zerine etki
p<0.05 seviyesinde ©°neml:.@ bul unmuxktur. Topr
artekena ¢h & przisiledbpaharocavka soépr ak |l ar énda artek g°s
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Mantar Popiilasyonu

® inkiibasyon Siiresi, 15 Giin ® inkiibasyon Siiresi, 30 Giin inkiibasyon Siiresi, 45 Giin u

14,00

5
o 12,00
%10.00
§B,OO T
@ 600 —
z
«» 400 = = - F—— -
E ﬁﬁ i]
€ 2,00 - m I Im = — -
o
2 o0 M I B W | B .
KUMLU KiLLi
Melas Dozlari, ton da™!
Ger 8dFarkleée ink¢basyon s¢grelerinde farkl e de

mant ar pop¢l asyonu ¢zerine etkisi

Kontr od¢ief agd2isMeDapharo v a8 0@ r akl arénén en d¢ke¢gk man

uygul amas@mZnuWgul amasén ve 15 ge¢nl ¢k inkeghb
0,0471) el de edil miktir. En y¢é¢kseksodoant ar
uygul amaséndan ve 45 g¢nl ¢k ink¢gbasyénsedan
3.4).

Topr aklkasrt&m etl yapéelarée g%z °n¢gne aléendéjénd
mantar pop¢l asydDnkumbuObgnypbi DhAphan seri si
spor mit) daha y¢ksek mant ar popelkasyome kig°® ¢toe
uygul anan melas toprakl arén mantar pop¢l asy
gestermi ktir. Bu durum farkleé toprak tekstyg
etkilerinin farkI|l & dg¢zG&G°deE849hol dujunu ortaya ko

Mel as, mi kroorgani zmal ar i -1n bir besin k a
toprakl arén bakteri ve mantar pop¢l asyonunur
mevuttur. Deneme toprakl ar & ndan sbauyl éusnéannd akka k t a
me | d s é&nbekin glamemdrii | e bajl ant él édér. Zira mel as i
ve dijer bil exki kler sayesinde mikroorganizm
bakteri ve mant ar peopp ¢oll ansuykot nuurn. u nMi akrrt oéokr égnaan iszen
elementlerininb i t ki ye el veri kIl i forma d°ng¢gKmesi top

yékseki bk mdoe B r (Cronatettah198; Rapdl@tral. 1987).

Mel asén tarémda ksihaeémémesbhecunbint i éménén
ve buna bajé ol arak topr-agléenk tha lyeorl log n rki ratkit i v (

ve Samavat, 2014; Geremew Kassa etyarakCCN, 20 24
or an én anektkdirjbu dat toprak mikrobiyal ekolojisini etkileekte ve bitki paraziti

nematod| malkn&dearzha lthkCiy | egye s me s i ¢ Zermarkchd d@lr u
(Schenck, 2001) . tYoapprealkalnar €al é kyma baktariigra,l an ma s
martarlam ,n aktinomisetlen v e dijer organi k maddeyi oksit
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pop¢l asyonl arénén artteéejeée ifade edil mektedir

mi krobiyal aktivitesini artérdéjeé velunduwna ba
etkilers§ | adéjée ifade edil miktir (Waguespack et
l'iterate¢r -al ékmalaré il e uyumludur.

3.Mel as Uygul amasémn8&al Eopmé&kl| 4zem 66 Etk | er

Farkl é& dozlarda mel as uygul amase&damé oprzakl

etkilerini g° st er erB.5gdrea fviekr iG°nrisketli r .

G°er3x¢ g°re farklé dozlarda melas wuygul amal a
COsaléeném miktaré ¢zerine etkileri Duncan - o
°neml i bulunmukteanl édfée@mr mkkanéep @Ol as dozun
¢iftli k ve Daphan b°l gesi topraklarénda arté

Toprak CO, Salinmi

H inkiibasyon Siresi 15Giin H inkiibasyon Siiresi 30Gin inkiibasyon Siiresi 45 Giin
1,80
1,60
1,40 =—

1,20
1,00 -
0,80 -
0,60
0,40
0,20 -

Toprak CO, Salunumi, ton CO, ha yil?
o
8

Ortalama
Ortalama

KUMLU Toprak KiLLi Toprak

Melas Uygulama Dozlari, ton da!

G°%°r s3blFar k1 é ink¢gbasyon sg¢grelerinde farkl é o
i nk¢gbasyon s¢relsmil@aemt onpkalalr@r greCOne et ki

Kontr o¢ief agd2isMeDapharo v @ 0@ r akl ar eméal émédng mi kt @O &
uygul amassdéonze nuyMul amasénén 15 ge¢nl ¢k 1 nk¢gbas
edi Il mi ktir.sBhégpekhsek kCOr & nodloas uwygu laamaas £l
genl ¢k doz uygul axmas'gl@dita GO d 1\38¢ Itdoen (eG@ rlsnei K t i
3.5).

Toprakl arén tekstg¢grel yapeéelaré g%z °n¢gne al e
¢i f ardzisiko pr a k| asra&lnédmé nté0 4(hla. Y& ktuonh uCO® s DyabkiE Da
toprakl ar BwaCQghtar & élla.h3a y¢cksek dejer g°osterm
topraklara uygul ansal meémsmit bpané&l gzeni €ChHe °
ve farkl é& dejerler g°stermicktir. Bos ad @mw@em f
mi ktaré ¢zerine etkilerinin Gar¥x®le d¢gzede ol

Deneme topr akl ar dertoprakine C@salu @e @ ibames eni Ktsitrer
Toprajén y¢zey tabakal ar ébuldranakia & wfbH ly ad e rpiomlgi
bajl emobkeaohbhkyalazpadpngal agsysarner mekt edir. Mi kroor
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k°k bdUlegaygigen ol ar aBusdbeplek kh mak It g @reiir kh thae v & 1@l &
olarakar t ek g°sterdi ] iak f1la9d%5 ;e dK d zneelkotjeldu rl1l A 950;1 E

Topr dj € mesj¢& ¢ lduruensndaoprak organikC du oksijenile reaksiyona girerek
oksitlenmeyesebepolur D¢ K ¢ k t o(ptopealtee n e g pni k aayzrad kmesréearmé n
zayef mikrobiyal k¢tl eye CHatopeakb ioyloulro.j i Ekk s-ielkein
azal maséna y ol a-ar ak drak stopmak ekoiojsioii alumsuzd e n g e
etkilemektedir(Dura ve Ayar, 2024).

Topr akIlmd rkétreorp@ aj €1 | § g@iare ngCas. tTeprak kasdbond katyon

dej i ki nirnt értaorpaka] & f i zi ks einektediz e |Ayirkélcear i h u m
toprakl aréen su teavweanak &ralpamsu n easd red gsaatplkaaryaa r tawkt
topr akl armesiniywiplé st (Duaave Ryare2024).

Mel as, ge-mi kte ©°zellikle kumlu toprak ve z
ol ar ak Kk urbprakagredasy@metazilavesiile y imekeexke sert toprakl a
k abuk]!l an imaaskeéet idEgnear zeaMeyer, 2002).

4. GENELE DEJERLENDKRME VE SONUC¢LAR

Yapél an bu -al ékmada f ar k¢ ief tldaizie Daplbeo viaesiea s |
toprakl aréenén OpplamaNamal baki elri toprakC@ant ar
saléeném miktarlaré ¢zerine etkileri °neml i b
Kontr o¢ief &gdzisile Dapharo v @ 0@ r akl aréeénén en d¢kegk tor
P>0s, ortal ama bakteri, mant aanl emoégm | mskoboaul av
uygul amagssdéonzée uyMpul amaséendan el de edi |l mi ktir.

Optimum d¢gzeyde topOakoropl amaNpaé&kteeri xkei mB
toprakCQs al éném mi ktarl ar gopdmel|l agguygmbhadmasaneéel

Toprakl ara organi k g¢brelerle birlikte uygul
temel organi k g¢br eejeinl 8k fadchedilenbkeedir. Ba duaumdae | a b i
toprakl arén nem, K, a rotréraénli &kb id ivre. C#4zNe lolriaknléen &
ol an topraklara melas il avesi toprak kalites

2021).Me | as uyipbligm&ks & oyuta agatmakiatvdygkdmek olazwt
i - e sebebiilemikrobiyal aktivityiveagr e g atéhmaken@g¥ bl mae ve Al ag?®z

Bilin-1: ol arak yapeéel anCveéNkraéynmsabkbl kaérega hd g et £ en
mel as gi bi organi Kk ma ttea pyrad K learri énn  usytgaul ialninta
izl enebilirlijJinin iyil ekt iDuabe Ayae 20@4Melasb el i r t
gi bi biyostim¢gl anl ar toprajén mikrobiyal a k
bitkilerin sajléjéné aeltkEBrkKEgéo(dYahmbumaedea
toprakl ar a uygun mi kt ar da uygul anmasé il e
sajl andej e, senteti k, mi ner al bazl é& g¢breni

al @éméné arterdéepPpa-pAkbicgae aeaci | MOABG)H)r ( Mar t

Bu bilgiler éxkeéjénda
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Topr ak lvaNnméink tGarr& rée&ine imma 868 gi bi alternatif
topraklarau y g u | a ntnoapsréanké nv é raiymlai Isiajpil me ac aj €,
Toprakl ara melas uygul @malsléeinlkhetiopgad&tiam

kat kél ar sajlayacaj e,

Tarémsal faaliyetlerde toprakl ara organi

mal i yetlerin d¢eg¢kmesine katkeé saj

Toprakl arda organi k g¢bre ile birlikte n

bi t Ki sel cretim a-éséndan yararl é ol acaj €

a-éséendan atéeklarén dejerlendiril mesi

¥zelli kle kumlu topraklara mel as wuygul an

olacajée vmi kppbakbhbhrpaop¢l asyom@Ghnaertpphan
ol umu katkélar sajlayacaj e,

Toprakl ara g¢breleme ile birlikte melas U
arteracajé,

topr akbsaaléeagn eéCn®é n é

Topraklara4tondame | as uygul amaséneén
katkeée sajpohaydaajgEeda

ikledne olankul ar € n
var él méexkter.
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¥ZET

Son yélarda tarém topraklaréenéen ¢retim kapas
i -in bazé Db°lgelerde -ift-il &€evreygaved@dzo py ak ma
yapéséna olumsuz etkil eri nde niyedediimengkiéedirané z én

Bu -al ékmbhugdapmbaeémeéenén yapéldenez fpakélean
yakél mayaal | er dbesimdalemeny ay é,@lkn@mkér oor gani zma p o,
COhsal enmm&magrzlean ae et kktit. BenemaH a tbaeyl iirllie m@mandaj
bujday yetiktiril erB0ROmM Ibio yvuet |kaurngl nBl atke ik sptragr rsded!
tesadgf parsel |l er. deneme desenine g°re yg¢r
yakél mayan) dktesadecesqglr y mma K@k r ol | ¢ ol arak aneée
yakél mayan gphesekbel kg Rhélk mlekrmeekklii|kekimg uj day
gébrel eme, i U§glub aackidenBg mab O , 90 ve 120 gt
°rneklerinde bayapbkwpob&pl ktapahj el ete kar ke

Arakt érma sanaz |lywalkalaam°ve ;yakél mayan farkl e
N, organi k mad,deakt el ver imalnit a P> spad pésnl éanséy ocheal] ev
i statisti ksel ol arak °nemli (parselerdé® o) dfedarekll @lr
aneéez yakél maydahpadgelbkedejgfPltler g°stermi«kt.i
t ar & nk | tao pagadk madde, toplam Nmi kr oor gani zma popledmesmon
mi kttaeé@&i ne Iink¢igbagsgysdmtd srta Kisreiln odtakiaki °© neml i

¢al ékma g°stermiktir Kki; aneéz organkraaddearoit ar é m
mi kr obiyal dpiokpme@rsyd @wme mé baw ad mrékm anéz yakn
éséeyamdne klat k bd mac@afj é kanéséné dojurmuktur. A
kadar en aza indiril mesi ve htadpgraakuywear iamima
°neml i kat kel ar sajlayacajé kanaatine vareéelm

Anahtar Kelimelerd Anéz vy akma, Buj day bit ki£§i,- etragriak
CO:sal énémé, bakteri pop¢l asyonu, mantar popg¢
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EFFECTS of STUBBLE BURNING on BIOLOG ICAL PROPERTIES of SOILS in
WHEAT GROWING AGRICULTURAL AREAS

ABSTRACT

In recent years, farmers in some regions have been using stubble burning to increase the
production capacity and productivity of agricultural land. Due to its negative impacts on the
environment and soil structure, stubble burning is never recommended.

The aim of this study was to determine the effects of stubble burning and unburned plots on
nutrient losses, microorganism populations, and €fissions in wheagrown plots of varying

textures. The experiment was conducted using a randomized plot design with three replicates
in 3.0x3.0 m plots with clayey and sandy te
district of Hatay province. Two of the plots (burned and unburned) wedeasseontrols; only

plowing was performed. Winter bread wheat was planted using conventional methods in the
controlled stubbléurned and unburned plots. Planting, fertilization, pesticide application, and
irrigation were applied. Biological analyses wpegformed on soil samples 30, 60, 90, and 120

days after planting to compare them with the control soil.

According to the research results, total N, organic matter, available Ifacterial and fungal
populations, and Cf£emissions were statistically sijnantly (p<0.05) different in stubble
burned and unburned soils with different textures. These values were lower in-Stutvied

plots than in unburned plots. The effect of incubation time on organic matter, total N,
microorganism populations, and €@missions in stubblburned and unburned agricultural
soils was not found to be statistically significant.

The study showed that; In agricultural areas where stubble was burned, organic matter, nitrogen,
and microbial populations decreased significanthgd & emissions decreased. This led to

the belief that stubble burning would significantly contribute to global warming. It has been
concluded that minimizing stubble burning, or even eliminating it, would significantly
contribute to agricultural produoth and soll fertility.

Keywords- Stubble burning, Wheat plant, soil nitrogen content, availails ontent, CQ
release, bacterial population, fungal population.

62



\LGNFMM;
=8 &,

',

&
&
&
3
2

1.GKRKk

Tarém arazilerinin kabiliyet sénéfl aréna uy.
g¢brel eme yapmak, uygun ol mayan toprak ikle
muhafaza edememek ve anéz yakmak gi lerimyanl e
kabiliyetl eriTnair édnsrad r ngerketteidndre. bi rim al andan

artmaseé sonucu toplam sap ve saman mi ktare d
samanén dejerlendirme alané dazamm&ktbége. °6Ge
problem haline gelmik ve -°2z¢m ol arak da aneée

ve Akman, 1994).

Genelli kle anéz yakma i1 klemi, anézé ikleyece
ekim sérasénndan naaykaiknl ealreérn én t ékanmasé vV e ar
kol ayl akt @érmaseé sebepleri yé¢zeéendend,;2000)t -i | er
Anéz vyakma ile toprakta bulunan organizmal a
vadedetpr ak verimlilijJini olumsuz etkil emektedi

1980611 yellarda -ift-ilere anéz yakmaneén te
hasat sonrasé bitki kal ent él aréené yakawrzak yo
yakmanén zararl aré daha 1ivyi anl akeéel méx, topr
sebebi il e bazé °nl.Améeryakmamagauecal ek akea
i -in besin kaynajé ol an organi k madde de yan
organi k madde toprajén fiziksel, ki myasal Vo
Zamanla topraktaki organikkand d eni n azal ma g°stermesi dur umu
duruml arénda ortaya {€bhmasa@anasesab&p,obkmak)ad

Anéz yakma toprajén kalitesi ve verimlilifjgi
i stenmedi i ve uekamemimade] ar klokkl | arda - i ff
edi |l mesi |, salyangoz, °r ¢ mcek, kurt ve kenel e
yanéklaré ve solgunluk gi bi hastal ékl aréen a
enerjiden tasaof s aj | anmaseéeé, i ki nci crén yetiktirme
yé¢ksek verim beklentisi ama-1aréyla anéz yak
¢i -ekl er, 201 2; Sil me ve ark., 2015) .

Hayvancel €] én yaygeén olduj uabafgetdande,t | an
durumda ejer toprajén nem i-erifji uygun ol a
meydana gel mekte ©°zellikle kumlu toprakl arda
2012) . Toprak vyg¢zleeyiknaml ébialkma saér tye&kjlmuré da ml
azaltmakta ve toprajén erozyonla kaybéna encg
I -inde bul unan &l kemi z toprakl ar e, aneéz y
etkilenmektedir. (Karave Sezer, 1992p nl él ék °zel |l iJine sahip to
toprajéen fiziksel, ki myasal ve Dbiyoloji k ©°;
fakirlekmekte ve -evre kirlenmesi probl eml er
madde s otnorparsaéknldaar er ozyona maruz kal ép yok o
zamanda topr ak erozyonunu tekvik et mekt e v
et kil emektedir. Kstatistiklere g°re, Terkiy
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erozyonamarz kal makt adeéer . ( Tema, 2016, Ak man, 20:

Anétaprajén fiziksel, ki nmggseatli mienibn yodroddrk¢ I
bajl antéelé olan organi k maddenin bir fonksiy
toprak mikroorganizmalr € ve bit kil eri i -in toprak organ
yakmak toprajén fiziksel, ki myasal ve biyolo
kirleter elk0 tconprdagréinnl5 J i nde bul unan mi kroor g:
vermektedir (Savceée ve Bajdatl e, 2016) . Anéz
azot eksiklijine sebep ol makta ve topraja da
sonucunda sularén kirlenme d¢zeyl eri daha da
Anézén yetkoeplrnmagsaé d°nen organi k kina@ideve ankd., kt ar é 1
2012) . Anéz yakma sonucunda toprakta bul une
topraklarén verimlilijinin khvetbeda®drakladadu i - i n
kayeépl ar @amtao pnreadkel n& mo ¢-r a rmd Kk leravekekoromik olastak girdilerin
artmaseénar( Sabep wk Bajdatl é, 2016 ; Temel , .
arazilerin %76' sénda orga@dmnii2kcmaddendadeér] ( ¥%
1974). Anézé yakélan bir toprajeén kaybolan o
Toprakl arda organi k maddenin arttéreéel maseée i
anéz yakmanénvenymree egéeii lomalnil arda sul ama ya
d¢kek ol an topraklaren fizi ksel yapésé da
d¢zel mesi i -in yanmék ahér g¢bresi ve kompo
t abana kaastiét hi¢lmavke s i il e veya damlama ve yaj
asit uygulanmal edéer (Zengin ve Gezgin, 2013)
Anéz yakmanén toprak verimlilijine olan ol um
de ol umsuz etkil &l mmeecuwmtet urcesAnde waal an

bul unan canl él arén yok ol maséna toprak verim
ekol ojisinin bozul mGrategenaek., 208 bep ol maktadeéerl ar

Bu tez -alékmaséngrkuamacéa;e fkarHKlié btgcekysetl drne s
topraklarda anéz yakmanéen topraklarén baze k
fosfor) ve biyolojik (bakteri ve mantar pop
et kil erikntieérar akt €&r ma
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2. DENESEL ¢ALI kMALAR

2.1. Materyal
DenemeDoj u Akdeni z b°l gesi Hatay il Kér ékhan
sahip (kumlu ve killi) bujday taréménén yape

ve yakelmagaherde ye¢regtel megkt or.

Proje -aléekmasénda 2013 tarihinde -93r kéygkeéeMi

ekmekl i k bujday -exidi kull anél mékter. YOre
-ift-ilerden temin epgdbhwmi eki mi Denembanal gaén
yakél mék ve yakél mamék parsell erde bujday ye

22Y°%°nt em

Par sel Hazérl é]é&, Tohum Ekimi ve G¢gbrel eme
Deneme parsellerrayebi300® nacckekti k&K Idak mk mek! i K
e ki mi yapeéel méxk, hasadeé edi | mi K vV e aneéez ol
yeéer et el megkt ¢gr . Bujday bitki si yetiktirilen t
parsell ere ayeél°mé&w,si EKiamkl é tekst¢sgrdeki (
yakél madan ve anéz vyakéldektan sonra ayné t
yapéel mérneme . al anénenlOCoplrdkj] seéEakméepgedda to
+ termekl a ak€lmeme yapélmgpkttadropmakat asp@mbader
ol arak wuygul-22at5 dkg tDoehkuam ah e2sDabé i | mé wiograkel | er ¢
analiz sonu-I|laréna g°re ekimle birdnkit-eerder
Diamonyun f osf at ( DAP) g¢bresi veri Il mi ktir.

Toprak Analizleri:

Kk ¢cyomasnr asé t opr akl arptmetre iteplandekshoetald B9 i3y on ki r e
i - e Bchdibler Kalsimetresiile o | ¢ met r(Gdhetalll®r98K , organi k mad
SmithWel don y°ntemiyl e (Tyoes derj i &andn Maiprasl 3 £3)
pH=8.2)7 NH4 asetat (1 N, pH=7.0) ekstraksiyonu ile AA spektrofotometresinde okunarak

(Rhoades, 1982), dseagetak @ INi pH=T.0) dksdrakgiymrnhel A\ r NH
spektrofotometresinde okunaréknudsenet al.1 9 8 2 ) el veri k1l i fosfor
renk y°ntemine ile spektrofotometrede okuna
Kj el dahl y © nt emdi Rygleieedo (1988), elBktirikseiletkenlik saturasyon

macunl arénén ekstraksiyon =-°zeltilerinde EC
tekst¢r¢g Bouyoucos Hidrometre y°ntemiyl e, t

Bauder 1986) belirlenmixktir.

Biyolojik Analizler

Topraklarén bakter. ve mant at 108 d§'@s$s & csyom ¢ ¢
-%zel til er i nNdteentiAgak(NA9 bbesiylermda, i mamt ar i -in Potat
(PDA) besiyerinle,2 8 A C85d eg ¢3n i nskocnbreassy@oin kut ul ar @énén ar
sayéme yapélarak (Germida ttopBaklKezeh olCOR 9e¢
(Bazal respirasyon) Togpgraazké n°ernn eNaiOHd eé n ea -i &sji an d
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NaHCQO0 @l ukt urul maseé ve Bafleni -8 kemeiS@udesC N @ mr &

il e doymayan NaOH mi ktarénén titrasyonu il e
belirl.enmi«ktir
23.Deneme vl Ksé& ati sPnkeei Analiz Y

Farkl & teBOxr3.ed ebsylti Ipdbrug rbdigt kp asris egkehtleimrkdtei r i |
30, 60, 90 ve 120 g¢n sonrleeyapplrméE&ktté@mekDer
tekerr¢grl ¢ olarak tam kKansa bajl e tesBadygf p &
durunda deneme pl ané;

2 farkle tekt¢grde tarém topraje x 2 farkl e
tekerr¢r ol mak ¢zerangtkdplram 12 parselde ye¢er ¢

Denemed&SPSS 17.0 st at i st i kilewakgtansr d ANDWA) anal i zi
kar Kél axleocerrtneal ameasltar araséndaki farkl el ekl ar

3. SONU¢LAR VE DEJERLENDKRME

Deneme al-ahéndcdamedinlijinden aleénan toprak
sonuéi aely@&d&® veril mixktir.
¢i zellglken.mede kull anél an Hatay il Ker ekhai
ki myasal ©°zellikleri
¥zellik Kumlu Toprak |Killi Toprak |Yeterlilik
pH, 1:2.5 toprak:su 7.03 7.58 Hafif alkal
Organik madde, % 1.84 1.14 Az
Kire- 3% CaCC( 1.42 1.72 Kire-|I
Toplam N, % 0.048 0.046 ¢ok az
El venrdkgtat F 11.61 6.45 Orta / Fazla
Dejikebil i rCa? 22.14 15.25 Fazla
(me 100 ¢) Mg*? |9.63 8.76 Azla
K*1 3.48 452 Az
Na'! 0.17 0.19 Az
Mikroelementler, Fe'? 22.32 24.62 -
Cu*? 5.49 6.35 -
ppm Zn*? 1.36 1.79 -
Mn*2 12.52 8.16 -
K.D.K., me 100 ¢ 36.14 30.35 -
Elektriki RlIetKk173 1.23 Tuzsuz
Toplam Tuz, % 0.086 0.077 Tuzsuz
Tane bg¢y ¢ kIl|Kum,%|56.2 24.3
Silt, % |[23.5 26.5
Kil, % |20.3 49.2
Tekst¢r Seéer KUMLU KKLLK
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Total bakteri 74.25x10 5.24x10 -

Total mantar stp212x16 2.56x10 -

CO,sal éenémh,a tyel.24 1.20 -
3. An&ak mahemr akl arén Organ k Madde | zer ne Et
Anéz yakeélan ve yakél mayan farkle tekstg¢gre s
yakmanén topraklarén organi k madde i-erifj.i
veril mi ktir.
G°srel 3.1.'"e g9g°re; anéz yakélan ve yakeéel mayart
kumlu ve killi topraklardd ar k| égdef ébrumeran - okl u karkél akt é
azal eksexwioy @Silinrbdud uhmEmmiuw t e k dopragkltarela osganiki p
madde mi ktarée killi topraklara g°re y¢ksek d

Organik Madde
m Kumlu mKilli

2,50

Be2,00 I

§1,so— :[

£1,oo-

°

0,50

0,00 -

Aniz Yakiimamis Aniz Yakiimis
Annz Yakma Uyg ve inkiibasyon Siiresi, giin

G°rsel A ez yakmanén farkl é tekstg¢gre sahip pe
toprakl arén organi k madde i-erikleri szerine
Kumlu tsaki grearsell erdeki toprakl arénén en
y alkrmamék ve yakalkmhamggar &l Igegni)n abk amas éndan
d¢k¢ek toprak organi k madde i -eri i i gegnaneéz
akamasehdaho,( %% 0. 760) el de edil miktir (G°rs
Ki | I tekt ¢re sahip parsell erdeki toprakl ar

yakeéel mamék ve

ypak e bmge- pa0sa@lilngr iarkamaséndan

11
S ¢

a
a
k

d¢ke¢lkt @pmgani k madde i -eriji ise anéz yakel
akamaseéelndéaln0 ,( %% 0. 640) el de edil miktir (G°r
Toprakl ar én tekstg¢er el yapeéel ar é g°z °ne¢gne
topraklarda ortalamaorganika d de i - erkijlil 1% hl¢ n7y8e2l i topr akl
belirl enmiktir. Ayné «kKkekil de anéez yakeéel méex
i -eri kl ekiil 199 Ob gmyel i toprakl af@Gar % 0. 83872) ol
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Knky¢ massycor el er i di kkate aleéndéejénda toprakle
s¢resinin (0, 30, 6 0, 90 wve 120 g¢én) artexke
g°ster mi kK, ancak azal ék iIistAnéstybakel mayama
yakélan topraklarda en y¢ksek ortalama organ
(% 1.781, % 0.765) ve en d¢k¢gk ortalama orga
1.660, % 0.700) elde edilmiktir (G°rsel 3.1)

¢al éexamau - | ar ame@&za yga%kree mayan parsellerde topl
yé¢ksek belirl enmi k ancak; anéz yakeéelan pars
oranénda dg¢k¢ k Bdkerjueam pg9 satne - @il €kimal ar dan da an
fiziksel, ki myasal ve biyolojik ©°zelliklerir
sonucunda ortaya -ékan karbonun toprakta az:
mi ktarda azot Il avesi ger ekt i rydnié ik esko nl udceu na
yakél masénén bir sonucu da topraja d°nen org
2012) , anéz yakma sonucunda toprakta bul una
topraklaréen verimlilijhbhrnea nvaearritlémed imagsedr d ktiinj i
edi |l mektedir (Savce ve Bajdatl e, 2016 ; T e me
organi zmal ar ve toprak ekol oji si zarar g°°r me
etkilemektedir (Erdal ve ark., 2016) Bu -al exmada el de edil en
-al ékmal arl a benzer sonu-Ilar g°stermixktir.
3.R”Rnéz YaKmpné&kl| arén Toplam N K-er ] L zer ne
Anéz yakélan ve yakeél mayan farkleée tekstg¢gre s
yak manén topraklarén toplam N i-erifji czeri
veril miktir.

G°rsel e3g2re; anéz yakélan ve yakeéel mayan par
ve killi toprakl arda f-aorkkllué kdaer]keérllaekrt égronsat etrem

p<0.05 seviyesindiéuminemi ek dtud ueemaiahiup topr ak
topraklara g°re y¢ksek dejer g°stermicktir.

Toprak N icerigi

o Kumlu = Killi

0,0600

0,0500 ‘ .L~ I

0,0400

%

igi,

0,0300 -~

0,0200 -

Toprak N ige

e 8
g 5

30 Gin
60 Gin
90 Gin
120Gin
Ortalama

30 Gun
60 Giin
90 Gun

Baslangig

120Gun
Ortalama
Baslangig

Aniz Yakilmamis Aniz Yakilmis

Aniz Yakma Uyg ve inkiibasyon Siiresi, giin

G°rseAn8z2yakmanén farklé tekst yroem sglhried epan
topraklarén toplam N iI-eriklIl eri czerine etki
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Kumlu tekt¢re sahip parsell erdeki toprakl aré

yakéel mék parsellerin Baklangé- (0 g¢n) akama
I -jeirii se anéz yakél maméeék ve yakél mék parsell
0. 0282) el deé°reseéel m3 k2) r

Ki |l | tekt¢re sahip parsell erdeki toprakl ar €
yakeél mék par selnl)e raikna nBaaskélnadnagne -( % 00 .g0¢4 68, % O.
madde i -erijJi i se anéez yakeéel mamék ve yakélm
00287, % 0.027QB°esdke B8dR2) mi ktir

Toprakl ar én tekstg¢r el yapéel ar é g°z °ne¢gne a
toprakl arda ortalama toplam N i-erifj.i % 0. 04
belirl enmiktir. Ayné «kKkekilde anéez JjamiNel mecxk
I -eri kleri % 0.0294%ve6.RR2II7TiI obgn(p@lrbseetlo p3t.azk)lkr
Knk¢basyon sg¢greleri di kkate aléndéjénda top
s¢resinin (0, 30, 60, 90 ve Ki2lOl ig ¢tng p raarkt|éakrée
g°ster mik, ancak azaléek iIistAnhéeztiyk&eéel maVyana

yakélan topraklarda en y¢ksek ortalama topl
0.0476,%0.0297 ve en d¢kek oetmi emarer gaai g¥hmadydgu
0.0466,% 0.0278 el de edi Il mi ktir (G°rsel 3.2).

¢al @ékma sonu-|laréméza g°re anéz yakél mayan
dej er gosterirken, anéz yakeélan pardg«lilker de
g°st erBmkokuwdagpél an -al ékmal arda anéezeén yakeéln
rgani k madde mi ktarénén -ok azal déjé (Sirat

0
ki myasal ve biyolojik ©°9zell20kUI6erihe meblo,zda( 2.
yakmanén sonucunda ortaya -ékan karbon topr

ol duj u, bu durumda topraja daha fazla mikt

edi |l mektedir (Trak, 20al8.;, Guophksa edemdi.n Vel 0Gle
yakél masé neticesinde azalan organi k madde t
v
0
s

erimlilijinin azal maséna, biyolojik dengen
| makt ad é-Ofltega ve &rit. @A drdal ve ark.,, 2016Bu - al ékmada el d.
onu-lar | iterate¢grdeki -al éekmal arl a benzer s
3.Mnéz YaKmpnahk!| ar &m sKloewer jkl | zer ne Etk | er
Anéz yakélan ve yakél mayan farklé tekstg¢gre s
yakmanén etbpealkbhieéiP] i czerine etkilerini g
veril mi ktir.

G°rselg°83e3" " @anéz yakélan ve yakeéel paiyaar iplalr ereil
kumlu ve kill: topraklarda azal ék g°ster miKk,
p<0.05 seviyesind&uMmhemsieksbuyl enma keDskili tPo pr a k
topraklara g°re y¢ksek dejer g°stermicktir

69



\LNIFE REfy,
=8 &,

',

&
&
&
3
2

Y
o™

Elverigli Fosfor

B Kumlu ®Killi

=
< (et
8

g

§

E

E

Elverisli P205 igerigi, kg da-1

o
8

Baslangic 30 Giin 60 Gun 90 Gin 120GunOrtalama Baslangic 30 Giin 60 Giin 90 Giin 120GUnOrtalam

Aniz Yakiimamig Aniz Yakilmis
Aniz Yakma Uyg ve inkiibason Siiresi, giin

G°rseAn8z3yakmanén farkleée tekst¢gre sahip par
toprakl ar®s1 -eelrv &kriewlii ¢Rerine etkileri

Kumlu tekte¢gre sahipnpamseydlesadkiie-leatramgirialkd mé
yalkamék ve yakakmarngpar ¢ 6Inigle.6lR ve dkoa6nkg dhée n d a

en d¢Kek Bslivesrriiglii iBe anéz yakél mamék ve ya
a kK aman(®182va9.215kgda e | d etir (e@Cirlsmelk 3. 3) .

Killi tekte¢gre sahip parsel | 091 dekiijtilompanseézt ayrad
ve vyakeéel mébakpangél | € 0i mgas) ve 8.652 kyady, &n ddi¢ K ¢ Kk
el vepOsik-d er iPj i i se anéz yakeéel mamék ve ynakél mé

(5.262ve 8.263kgdd el de (eGPCirlsmElkt3.r3) .

Toprakl ar én tekst somaelendajp@&dnda €é amg@z Yakalemal

toprakl arda o0¢ialeamg ieltwersibidl ikigPlianyeli topr
datol arak belirlenmiktir. Ayné «kKxekil de anez
el ver@sklier Pkl eritvieo. bi8ILl ikgbedmyel i “toamk akl ar
belirl(e@mixdgli r3. 3) .

Knk¢basyon sg¢grel eri dn k@aganiak emaégéndacetiol
s¢resinin (0, 30, 60, 90 wve 120 g¢én) artecxe
g°ster mik, Duncan -oklu karkel aktérma testd.i

bul unnmunkétzury.ak el may parwse |l &k ale en gk skeekarcoér t
bakl angé- (0 ge¢n) BklBdkgdndae €m®. O3k ¢ kgodtaal
P.Osmi kt aré@ 120 ge¢n uyglBzZBmkegd®d n dealnd e( (e@t 9 e kg i
3.3).

¢al éema- saréeméza g°re anéz yakél mayan parsel

d¢kek dejer glPsterirken, anéz yakeélan parse
yéksek dej eBukonbdappéemart + al gakmmaaédat apeakl ar
ki myasal ve biyolojik ©°zelliklerini bozduj u
2016), anéez yakma sonrasé toprakta késa vade

da, azot, s¢lfeor toprla&knkakn kayme | yamerkdaor ga
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uzun vadede toprajén -oraklakmaséna neden ol
et al., 2005).

Anézén yakeéel masénén bir sonucu da topraja d

sebepo | makt adeéer . Bu azal ma sonucunda organiKk
el ementlerinin de bir miktar kayBé& st ekomads
el de edilen sonu-1lar | iteratg¢rdeki -al ékxmal a

3.AMrez YakTmamréank| ar én Bakjtzer wPeopEBtllkslyemu

Anéz yakeélan ve yakél mayan farkle tekstg¢gre s
yakmanén topraklarén baktgristeoen!| aswpdnk L2
veriilh mi Kt

G°rsel 3.40e g°re, anéz yakeéelan ve yakeél may
kumlu ve killi topraklardd ar k € g°egtearlmirk, Duncan -okl u kar K
azal ex p<0.05 seviye<XKihde Gr&mlti,r dbakeadmmypk ttt
pop¢l &ksuydruu t oprakl ara g°re ye¢ksek dejer g°st

Bakteri Sayisi

mKumlu mKilli

g

B

E

888 8

Bakteri Sayisi, cfu ml? (x107)
8

o
8

Baslangic 30 Giin 60 Gin 90 Giin 120GunOrtalama Baslangic 30 Gin 60 Gin 90 Gin 120GunOrtalama

Aniz Yakilmamis Aniz Yakilmis

Aniz akma Uyg ve inkiibasyon Siiresi, giin

G°rsel Ané4& yakmanén falrkeedeeket fmekbahipkap

toprakl arén bakteri pop¢l asyonu ¢zerine etki
Kumlu tekt¢gre sahip parsellerdeki toprakl ar é
ve yakeéel mék parsellerin Bak vea2B8peldciumd) en¢e n) ak
yé¢ksek bakteri pop¢l asyonu ise anéz yakeéel ma
akamaseénda me30Bx18clunk)1 0el de edi |l mi ktir (G°rsel
Ki | | tekt¢re sahi p par selploepred eaksiy otnoup raankél za ryé
ve yvakél mék parsellerin Back vedmReldcfumd), em¢n) ak
yé¢ksek bakteri pop¢l asyonu i se anéz yakél ma
akamaseéendame58®x16cudnk)elde edi | mi ktir (G°rsel 3. :
Toprakl ar én tekst¢or el yapeéel ar é g° z °ne¢gne 3
topraklarda ortalama Bafkméeve Ilpiolplil abyagel i4.
6.206x10cfumitol ar ak belirlenmikyakel MAgwéekumkil lgn
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ortalama bakteri ‘cumpyéd alsiylolniu B¢ mR8IxitfOmo pr ak |
lolarak belirlenmiktir (G°rsel 3.4) .

Knk¢basyon s¢égreleri dbh k ktae i ap @épkgldasyyobm@u ts g p re
(0, 30, 60, 90 wve 120 g¢n) artekena bajl é c
Duncan -okl u karkél aktérma testine g°re p <
yakél mayan ve yakepbiBnotoptakbhabad&teni dpopg¢l e
akamaseéendamB794a0ctiusm'x 19e en y¢cksek ortalama ba
géen uygul amas’e4PtiBaldcfunt!) o0ékdé@O0edi | mi ktir (G°rs

3./néz YaKmpnakl| atan PMap¢l asyonu l'zer ne Et

Anéz yakélan ve yakeél mayan farkleée tekstg¢gre s

yakmanén topraklarén mant gPspepehagyahmuk, ;G
veril mi ktir.

Ge°rsel 3.5"e g°re, anéz yapebkhhamnvéen ymkretl aray
kumlu ve kil l:@ topraklarda arték g°%ster mik,
p<0. 05 seviyesindgil°lniemli ek Dtud uee mauahiup .t opr ak
tekt¢re sahip topralgleanargdme iygogksek dej

Mantar Sayisi

® Kumlu mKilli

Mantar Sayisi, spor ml?

Baslangic 30 Giin 60 Giin 90 Giin 120GunOrtalama Baslangic 30 Gin 60 Giin 90 Gin 120GunOrtalama

Aniz Yakilmamis Aniz Yakilmis

Aniz Yakma Uyg ve inkiibasyon Siiresi, giin

G°rseAn8z5yakmanén farklé tekstg¢gre sahip par
toprakl arén mantar pop¢l asyonu ¢zerine et kil

Kumlu tekt¢re sahip parsellerdeki tbmam&kar é
ve yakeéel mék parsellerin baRrRleadhsgx@dspo(n), enen) acx
yéksek mantar pop¢l asyonu ise anéz vyakeél man
akamaseéndane 168x18spBmi) 0 el de edi 835ni ktir (G°rsel
Killi tekt¢gre sahip parsell erdeki toprakl ar €
ve yakeéel méek parsellerin bacRJeah2gx@dspo(nll), en,n) acx
yé¢ksek mantar pop¢l asyonu i séemanezhgsa&el hda

akamaseéendawme2@Bx18spadmiy®l de edi |l mi ktir (G°rsel
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Toprakl ar én tekstg¢gr el yapél ar é g°z °ne¢gne a
topraklarda ortal ama fsportmitwe pkpkllltapsakagimy e2 . 2

2.726x1Gspormito |l arak belirlenmiktir. Ayné kekil de
ortal ama mant ar Pspaorpiivaes ykoinlul i1 .b6:0n0yxell Fspor o pr ak |
mtol arak belirlenmiktir (G°rsel 3.5).

Knk¢basyon s¢égrel eri dinkktadar @d@Ki¢gdfaysogmbam tsqpre
(0, 30, 60, 90 ve 120 g¢n) arteéexkéna bajl é ol
azal ek istatistikselAmdzaryakk @Inmamgan ypak &nanma mg
en d¢k¢k mantar popel asyonu bak7BsiSgperm)( 0 gen
ve en y¢sksek ortalama mantar pop¢dlld87ylénu 12

sporm) el de edil miktir (G°rsel 3.5).

¢tal eéemau-1| ar éméza g°°re aneéez yakeéel mayan par
pop¢l asyonu yéksek dejer gesterirken, anez
pop¢l asyonu ©°nemli oranda d¢kek dejer g°ste
topraki Rrehi al pop¢l asyonu (bakteri vV e ma n t
g°ster mik, bu arték istatistiksel ol arak ©°n
mi kr obi al pop¢l asyon (bakter.i vV e mant ar i -
gotser mi Ktir.

Yapél an -al exkmal arda, anéz yakma sonucu topr
pop¢l asyonuna, biyolojik dengeye, toprak ek
verimlilifjini ol ums u2z0 1et;k iBHredalj ive Samrlkt, v20:
topraklaren fiziksel, kimyasal -1We chm yelrad jnil k J

bul unan mi kroorganizma pop¢l asyonunun yakl ak
ve Bajdatl €20222016; Temel

Bujday ve mésér aneézlarénén yakél masée veya )
stre¢kteor ¢, sékékmasé ve mikrobiyal bi yomas
topraklaréen azot kaynakl ar émén IVe&liryomas, zled
edilmektedir (LimorOrtega ve ark. 2002).

Bu -al ekmada e lordanik maddeninggh € s som+ ladenda canl & |
g°r ¢l en azal malar ve toprajén biyolojik ©°zel
lebenzerl i kler g°stermicktir.

3.néz YaKompnahkl| aSa&lnénCcOmé | zer ne Etk || er

Anéz vyakélan ve yakeél mayan farkle tekstg¢re
topr akbaleagmz@®e negeéskerenigrafi k G°rsel 3.6
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Toprak CO, Salinimi

B Kumlu ®Killi

1,6000
1,4000
1,2000 -
1,0000 -
0,8000
0,6000 -
0,4000 -~
0,2000 -
0,0000 -

Toprak CO, Salinimi, ton CO, ha yil?

Baslangig
30 Gln
60 Gln
90 Gln

120 Giln

Ortalama

Baslangig
30 Gln
60 Gln
90 Gin

120 Gin

Ortalama

Aniz Yakiimamis Aniz Yakiimis

Aniz Yakma Uyg ve inkiibasyon, giin

G°rseAn8z6yakmanén farkleée tekstg¢gre sahip par
toprakbRaleené&noe ¢zerine etkileri

G°r s &hg °3r.e6y akmeé mayan ve yakeél apnSeglagdmémd ek uwnl L
Kil | topraklarda azal ék g°ster mi kK, Duncan
seviyesinde ° rKeunmliu btuelkusnt ngur ke€CQ@pBaahl i épn étno kitlii akkt | aarrl d
topraklara g°re y¢ksek dejer g°stermicktir.

Kuml u tektg¢sre sahip parsell erde8al étnoepmwéa k & @ ¢
yakél mamék ve yakeél mék parsellerin baka angeé-
y&l, en d¢kxSkltéem@mmh é20Oyakél mamék ve yakeél mé
akamaséndan (1.2n0a7ywel @e7&ditonkEOr (G°r sel
Killi tektg¢re sahip parsel | £5ad eéknié niéo parnaékzl ayraél
ve yakeéel mékl gpmmgé-el (10 rgi¢nn )b aakk a mashéanyae leh. 2Q & ¢ ¥
toprak CQSal énémé ise anéz yakeél mamék ve yakél mé

(1.183ve 0.667tonCh a Yy ee¢l de edi Il miktir (G°rsel 3.6).

Toprakl|l ar éynapeéelas €¢ rgelz °n¢ne al éndéej éenda ar

topraklardaortalamaG@ al é n € mé 1h a22y7é Itkoinl ICIO b¢nyel i topr
COha 'pélarak belirlenmiktir. Ayné «kekilde a
ortalama ©;Sal éné mé Phar 9y5e Itkoinl ICGO begnyel i ;hapyakl ar
lolarak belirlenmiktir (G°rsel 3.6).

Knk¢basyon s¢rel eri di Glp Stae emé@nin@kg hadds pad i
s¢resinin (0, 30, 6 0, 90 ve 120 g¢n) artexke
g°ster mi K, ancak azal ék i1 stAatizsyiakeémaglaar alb

en y¢ksek 28t ahamgée -86k0 agdan(l.22ak785mam €@mMa "y € |
H ve en dg¢ kaSk | erntda?iOa ngag NCQiy g u 0.Z5tansCOnh d ape 1. 1
el de edi Il miktir (G°rsel 3.6).

Yapél an -al ekmal ar da ailebiriktey abmaksandcek©€i khy
ol duju, topraja daha fazla miktarda azot il a
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Savcée ve Bajdatl e, 2016; Temel , 2022) ,

dujunu, toprajén su Vv eambdkapasitesinnolrdsdze | e r i

di i belirlenmiktir (Kaliramana et al
Ayné «kKkekil de anéeéz yakmanén organi k madde ve
sér a, organi k maddeni n azal matscemraa k toogmrla&kl awr
ol maséna t ogkraaykbléanrad anbiG®@ Il oji k dengenin ve t
sebep ol d-Ofegaet@l200donortaya konul muktur. Topr a
mi krobiyal pop¢l asyon embmajflag | al ad alp, a paloha |
Mi kroorgani zmal ar genckd | yb] an b buBkuu nskeebkaph ®1
b°l gesiomd &t &OgkEeenk gtdeferdi ji, aneéz yakel an
gesterdiiji -eki tli akrtaexdtierr mad alralla W39 5 ;f aKlez ¢
2010; Bilen et al., 2010).
Topraklarén C i-erifjJi katyon dejiKimini art

Ayréca kumlu topraklarén su tutma kapasitesi
yardém edere&n kydpesalopdakfepr akl|l agreda kanetkr:
organik C nhuem oksi jene hem de oksitlenmeye a-é€kKk
karbonu enerji kaynakl ar énéen kétEksilgnéaprak ve z¢
organi k karbonu toprak biyotasénda -exitlil:]
bozul maséna sebep olur ve bu da topraBk ekol o
-al ékmada el de edilen so@ams &E@enameéemi takma n &:
ol umsuz etkilerini g°®steren -alexkmalar ile b

4. GENELE DEJERLENDKRME VE SONU¢LAR
Bu -al ékmadan el de edilen veriler akaj édaki

- Toprakl ardaygonEamgakmar gani Kk maddeni n ka
toprajén verimlilijinde ©°neml:.@ de¢KeKI er
verimlilik d¢gkegkegneg azaltmak i -in anéz vy

ver il S i °neril mektedir.
ul amasé toprak azotun:t
toprajén veri ml Jjinde °neml.i deKeKIl er
bakéméndan verim ik d¢gzeyini yé¢kselt me
veril mesi °neril mektedir.

me
- Topraklardaadz yakma uyg
il
(I

toprak or ¢
l enmi ktir.
ke sajlayac

- Toprakar da anéz yakma uygul amas
fosfor i-erijini arterdejée g°©
verimlilijine olumlu ka

- Topr akl ar draétoprakénk Q/baikymeal p
yapmaktav e t opr aj én veri mei B

e
z
t

op¢l asyonu ¢zer
pepddbtmabkhdeéeeép
ma k

verimlili k d¢gKegKenyg azalt i -in toprakl
°neril mektedir.

- Topraklarda anéizl g akomprayilgad @amag8i®kt ar énd:

ol duju, bu kayeéeplarén gideril mesi I -1 n to

toprak mikrobiyal aktivitesinin art

75



',

AADEy,

|

\LGNFMM;
=8 &,

.Y
o™

www.akademikangre.org

Anézén yakeél masé sonucu t omenta®Qsaarldéanké méo r

ve canl e pop¢lasyonu ¢gzerindeki ol umsuz
verilmesiile giderilebilir. Ancak NveCk aynakl & ki myasal veya o
iyilektirme -abalaré -ift-i.Buesebepiei z i -i n

toraklarda anézén yakeél masé sonrasé top
ekonomi k kaybé da beraberinde

gel
Anéz yakeél an toprxkklyadrécha nor-tearyae s-ed k aam | GQOnc
etkilerinin olmasé, sera gazé miktare ¢ze
sebep ol masé a-éeéséndan °neml. -evresel so
Kartlaré en aza indimi ebdielnmé&la-iéeniéeh masez °yna
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¥ZET

Bual ekana #oadadduneirkespr i mi ng uy g welmaEimgohEharfaemuid n
graecumL.) t o h u relRrairn@l neineetleleriar akt ér €l mexitierrt. JArTiawkdrés

Ziraat Fake¢l tesi, Tarl a Bitkileri BoIl ¢ mg
y ¢ r ¢t ¢ |Bitkisel materyal olarakii¢ i fot- eime n -ekKi di kK utdvdra n é | mée
-al exmaseé, tesadg¢f parsel |l er.i dPeheme kdpsanki

kur ul mukt wodun sitkasi ®@n&d f ar k OS 0.26d ©9100(L su, :
0.50L OS100 L su ve @s: 0.75L OS100L su), priminguy gul anmasé yapél ma:
grubuve safsuile priming (hid@p r i mi ng) @Y @klt @manlaamreé konusunu

¢tal ékmada, kurul duju g¢nden i tibaren 24 saat
ve 7. soaphadedéer el mékt ér . Arakt érmada -i ml enn
-i ml enme cni formite kat sayésé, -i ml enme i n

i ncel ememe&n itrahuml aréna uygul anan priming y?°.
etkisiist ati sti ki a-édan p<O0OAQdkderwgi sdmreu? Inamé)]
-emen tohumlarénda -imlenme ¢zer i Amtakodaon u ml u
sirkesininy ¢ k s elk- elmenin - i ml enme pot ansdgiglermu.k teuzrer i
Téeém -imlenme parametrel eri birlikte dejerlen
0.25 L OS/100 L su konsantrasyonunun ©°nerile

Anahtar Kelimeler: ¢ e men, odun sirkesi, priming, -imle

EFFECT OF WOOD VINEGAR PRIMING APPLICATIONS ON GERMINATION IN
FENUGREEK

ABSTRACT

In this study, the effects of differedbses wood vineggriming treatments on the germination

of fenugreekTrigonella foenum graecuin) seeds weravestigatedThe research was carried

out under controlled conditions in the Laboratory of Field Crops Department, Faculty of
Agriculture, Siirt University.i¢ i fot -fienugr eek vari ety Whkes usec
laboratory study was establishedHetri dishes according to the randomized plots trial design

with 4 replicationsin the study, 3 different doses of wood vine@&iN) (WN1: 0.25 LWN/100
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L water, WN: 0.50 LWN/100 L waterand WNs:: 0.75 LWN/100 L wate}), the control group
without priming ad priming (hydrepriming) applications with pure water were the subjects of
the researchn the study, germinated seeds were counted every 24 hours from the day it was
established and it was terminated on the 7th khathe study, germination percentageean
germination time, germination uniformity coefficient, germination index and germination
energy parameters were examin€lde effect of priming methods applied to fenugreek seeds
on germination parameters was statistically significant at p<0.01 Restarch results showed
that wood vinegar has positive effects on germination in fenugreek stasver, high doses

of wood vinegar had an inhibitory effect on the germination potential of fenughdeda all
germination parameters were evaluated togetit was concluded that a concentration of 0.25
L WN/100 L water of wood vinegar could be recommended for fenugreek seeds.

Keywords: Fenugreek, Woodinegar, Priming, Germinatigoercentage

1. GKRKKk

Japonl ar taraféndan 193006l u yeéllardan beri
biyok¢tlenin pirolizi il e ortaya -ékmék ol uj
Piroliz ikl emi sérasénda a-éjail-ekahuwamasé¢
dinlendiril mesi ve bir s¢re bekleti|l mesi son
odun sirkesi ol ar ak adl andéreéel maktadeéer . Od
kull anél an biyok¢gtleni hajéeidéirne Buaeaupi aobi z |
odun sirkesineddd sau aseada wWePBOKmMmektedir (Bir
sirkesinin; Polthaneeveark.2 01 5) bi t ki geli kKimini arteéerdeéj é€

belirtirlerken, Mungkunkamita o v e ar k. (2013) bit ki be¢ye me:
g°r ¢k bil Alitreny K2 ek eadunssiekgsu g gui miaw buj day ( Wa
2019) ve méseér (Sparg ve ark., 2006) t ohuml
tohuml aeénodo& @@z et ki g°sterdiji Tohumdakisue ar k
al éménén ve metaboli k akt i eaduntsikéser mhedmedal an
g°stermektedir OQOdBenwl sy y k els9 N7 )n. -i ml enme y °
konsantrasyonuna bajlé ol arak b¢yek °1 -¢de d
konsantrasyonunun bel iBul e mieé ximdfjanella fosmname & mg k t
graecumL . ) tohuml ar @arka foamukl e&sidd&kzlsar dri ming uy
czell ikl eri czerine etkilerinin belirlenmesi

2. MATERYAL VE Y¥NTEM

Ar akt ér ma, Siirt lniversitesi, Ziraat Fakgl
kontroll ¢ kartdmratrgral t,eeeldannyapdag t§ Fm-i 0 -exki d
materyalive Bi orfe firmaséndakultlean él &k tl é&&rn. oWMailné
(hi-bir uygul ama yapeél mapriming, Ppve odun sirkegdS)i | e pr
dozl ar @25 OS100 L su, @S0.50 L OS/100 L su, QS0.75 L OS/100 L su)

uygulamak onul ar é ol ar ddba &t ev aarl echenéa&yieyr . t esadygf
desenine g°re 4 tekrarlamal e ol arak Petri k a

81



 CONFERE,
& 5,

WCADE
M,rq/
8
T

0

2
£

Her konu ve tekerr¢gr i -in 25 adet tohum kul |
% 70 etil alkolde steril edildikten sonra 3 defasteri i | e dur ul anméext ér .

yézeyindeki mi kroorgani zmal arén defor me ol ma
( NaOCl) il e tohumlaré kaplayacak «kekil de vyg¢:
konusunda yer alan tohumlar, sadgcg zey sterili zasyon;thdre t abi

priming uygulamasénda ise tohumlar 12 saat

kajedéenda baxkl ange- nemi ne kadar Od#unsirkesiul ar al
uygul amal3raerrkd & iksoen,sant odanssiyjkesidal baeadhahnhahur
saat s¢reyle bekleti | mik; bu s¢renin sonunda
kadar kurutul muktur. Petriler, 7 g¢n deoyunca
-iml enmeye berakeéel méxkt ér . Yedi gén boyunca
kaydediTlohiuumtl iamr.da -i ml enme tespit edilirken,
-imlenmi k ol arak kabul edi | mi ktir anf Zt8p. t t vV e
¢tal ékmada -imlenme y¢zdesi (Scott ve ark., 1
1981), -imlenme ¢niformite katsayésé (Bewely
2020) ve -imlenme indeksiri( Wamaocge lveen mairkkt.i,r .200
Elde edilen veriler, tesad¢f parselleri dene
ortal amal ar araséndaki farkl él ekl ar TUKEY -

(A-ékg°z ve A-ékg°z, 2001).

3. BULGULAR VR TARTI kM

Farkl é& dozl ardapodmhngi ukgal amal hrédnda, - eme
-imlenme °zellikleritizekgégé [La6dememndi joimuend i
uygulanan primingg ° nt eml erinin -imlenme parametrel er.i
d¢zeyinde °nemli ol muktur.

¢izelge 1. Odun Sirkesi Priming Uygul amal ar @énén
Etkisi”

Odun sirkesi (OS TUKEY dej

Parametreler

Kontrol ~ HP oS 0S 0S ¥neml il ik
¢im enme y¢gzdes 833b 91.7ab 975a 88.3ab 70.0c 9.66"
Ortalama -imler 210a 160b 153b 153b 197a 0.217
¢imenme ¢nifor 403b 571a 645a 565a 356b 9.83"
¢i menme enerji 392c 483b 658a 508b 350c 6.14"
¢i m enme indeks¢ 222¢c 273b 31.7a 27.2b 195c 2.83"
* Ayné satérda ayné harfle g°sterilen ortalamalar araseén

priming, OS: 0.25 L OS/100 L su, @S0.50 L OS/100 L su, @S0.75L0S/10tsu, **: p<0.01 d¢zeyinde

En y¢ksek -imlenmeiuygadasnas®nda. 21 idlee dOS mi K
budozuileO%ve HP konul aré araseéndaki farkl él ék 1 s
sirkes pri ming uygul amasé, kontr ol ve HP wuygul
artéxl ar sajl amaséna raj men,; odun sirkesi

-imlenme y¢zdesinin dg¢ Kk kopsangrasyormimdéOss)¢- kesneekn i and u n
-ilenmep ot ansi yergelleydg zér ibmadda § & k ib ed (G ditl zarirgilers téikr.
konsantrasyonl ardaki odun sirkesinin -imlenm
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bi | di rMuvenarkg 2O03Kadéta ve Niimj2004;Mmojieje ve Hornung2015 Luo ve
ark.,2019.Luo ve ar k. (20UuU9p) umgkgelktdoydakienbl i k
sirkesinin neden olduju d¢k¢gk pH'ya atfet mek
Odun sirkesi ve HP priming uygul amal ar grfd e,
°neml i °] - ¢de 1ketCSallydajl a,maHRr é®8n i statistik
aldeje belirlenmixktir. Bununla birlikte, y ¢k
uzat méxuyweul@Snasé kontrol dér @¢§inZEelggapll. yer
¢i menme ¢niformite katsayésé incelendijinde
ol arak anl aml éi:vé @3ukyl géul | éakmaalra rHP ziklcxSuk am &r @alr as
ger - ekl(etk mied tgier 1)

¢i ml eamer ji si Ve - i ml enme i ndeksii priymihgn ¢ nden
uygul amasénda elde edilirken, bu ©°zel2l i kIl er
uygul amaséndan itibaren g°r ¢l megkt gr . Bir b a
artegémeaobarak adée ge-en -imlenme parametr el
Yang (1997), -in |l ahanasé, | ahana ve turp bi
denediji araktérmada, ¢in | ah&keaséladanar ga
engell endiJini bildirmicktir. Ling ve ar k.

tohumlarénda -imlenme orané, -imlenme indeks
ol umlu sonu-1ar alAbdoldhjur eé Haglhi glhe mi( 104 9d i r f
ml /L odun sirkesi uygul amasé -imlenme y¢zdes
sgecini hezl andérdéejéenée tealpiltenetodiuml e dikre.s i
priming, tuzlu kokullar alténda Indigo bitki
°] -¢de T yilektirerek ort alraarsae ma ml ewmenea rski.r,e s:
bitki te¢rleri il e yapélan dijer bazé araxkter
202 Juve ark., 2021 da odun sirkesinin tohum -i mlenm
ol duju rapor edil miktir. Literatg¢rdeki bu so

4. SONUC¢

Odun sirkesi, tohum - igmlye°nmteesmlinealrei nadl etne r miart ii |
araktéerma sonu-1laré, odun sirkesinin -emen t
ol dujunu g°stermicktir. Bununl a ibjiirnliink toel nyasskés
-ekmiktir. T¢gm -imlenme parametrel eri birl ik
sirkesinin 0.25 L O0OS/100 L su konsantrasyo
Gel ecekt eki arakteéermal arndaa,asgoumh asér kéi noiinr
s¢relerinin el e al enacajé pri ming -al @k ms
déekenegl mektedir .
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¥ZET

Bu - al &k ma[diaa, ervilaulr.)-dilkl.L] t ohuml ar é na  ukyugrud kal néakn

seviyelerinin(% 0, % 5, % 10, % 15ve % 20)az é -i ml enme ©°zel |l i kl er
belirl enmesi Araanat-SHiramané kjtnéirv.er si t esi , Ziraat

BO1l ¢ mg¢ Laboratuvar éeodndyasrikdntl Yragpkdty, r lkkwam d K lag k 3
polietilen glikol (polyethylene glyco, PEE 0 0 0) mat er yal i il e sajlan
ol arak yearrela] polpyl lasy®Inmeexkaréat uvar -al ekxmase
deneme deseninel g°ePeadak Eephal @&md & Kéeaeg @l mu K |
Kurul duju g¢nden i tibaren 24 saatt;deneg,7.r o1l ac
gé¢nde sonl andér él mektéer. Araxktérmada -i mlenn
cni for miytetes ékat-s mlenme i ndeksparwenet eml enme i
Arakt érma&E&ookwnsantr @asyahwamar t tinéhkne aunzea dse(j réense
dijer -imlenme parametrelerinin azal déjéené

tohu ml arénén -imlenmesi czerindeki bu ol umsuz
-ékmekteéer . uyDal aynyasnéylkd &amll &aml| éa r {padi0k) lHa@atiodé k | ar

konusu ve % 5 kurakl ek d¢gzeyi i | eni ¢ Bl e« PE
-al ékma, bur-ak tohum -imlenmesinin PEG tar
konsantrasyonunda (% 5) bur-ak ¢zerinde eng
durum, bur-ak tohumlaréneén - i mlneénrnheé adki ar neanscéen
ol dujunu g°stermektedir.

Anahtar Kelimeler: Bu r -Kaukr,a k | eéPEG&Q@0LLiemli e nme y ¢z desi

EFFECT OF DROUGHT STRESS ON GERMINATION: A EXAMINE ON BITTER
VETCH SEEDS

ABSTRACT

In this study, it was aimed to determin€ effectson some germination trait# different
drought levels (0%, 5%, 10%, 15% and 20%) applied to the seeds of bittef\Wietalervilia

(L.) Willd.]. The research was carried out under controlled conditions in the Laboratory of Field
Crops Department, Faculty of Agriculture, Siirt Maisity. Artificial drought stress was
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provided with polyethylene glycol (PE&00) materialLocal populations dbittervetch were

used as seed materidhe laboratory study was established in Petri dishes according to the
randomized plots trial desigmith 4 replicationsin the study, germinated seeds were counted
every 24 hours from the day the experiment was established and the experiment was terminated
on the 7th dayln the study, germination percentageeangermination time, germination
uniformity coefficient, germination index and germination energy parameters were examined.
Research results showed that as PEG concentration increasededhgermination time
increased and other germination parameters decréé@adver, this negative effect dfought

stress on the germination loitter vetch seeds appeared after 5% drought |&Vedrefore, the
significant differences between the treatments applied (p<0.01) were observed between the
control and the 5% drought level and the other PEG treatnidnitsstudy showed that bitter

vetch seed germination was inhibited by PEG, but there was no inhibitory effect on bitter vetch
at low PEG concentration (5%lhis shows that bitter vetch seeds have limited resistance to
drought stress during the germinatiorgsta

Keywords: Bitter vetch, Drought stress, PEBB0O0, Germination percentage

1. GKRKEk

F i ginsi (Vicia sp.) él eman i klime sahip b°lgel erde Av
g°steren - ok s aypAkidwee ark. 1086 Kaxtdde 1095pT topikal Loimayan

kurak b°l gel erde haywan -ilmrifliab.), ko a& Viglaet i Kt i
narbonensid..),y a y g € ViciafsatijaL.)(vet ¢ y | ¥icidvillgsaReth)bu t ¢r | er den
°neml i (Petrova deiark.,, 2025Bur - akkmt ar €, y ¢ ksebk6.2kvar bonhi

protein (%2 0. 1) i -eriji sayesi nd@etkowwesaekk 20B0Buis i n  d e
ter, devam eden i klim dejikiklikIleri ve org
bajl amenhdanatif bir ¢ redirnPamsive arla,iR02®& B8dukrduh ve d i | me
ark., 2024).Vicia ervili@ ni n czell ikl e kur akl ék vV e tuzl U

hakkénda -ok az key bil Knmaktit ed&i, r b ¢®i¢gbe¢i W
czerinde b¢yé¢k bir etkiye sahip olan ve bu n

°neml i bitki stres faktorg¢gder . Tohum -1 mlent
kritik akamal ar ol up, b intek iklaerrk Rlaw® ¢ mdkmdall &k d a
stresi tohum -imlenmesini b ¢ yk¢ukr a°kll -ée¢) daen  exti kdi dl
trel ere g°re dejikkenli kWaWagt eohuml|l Bu énal @y mac
kurakl ék smlverymd evz2alilni klier i czerine etkiler

2. MATERYAL VE Y¥NTEM

Arakt er ma, Siirt lniversitesi Za rcaraat uvak £16
yeéer et olTmhwtmg rmat er yal i ol arak bur - aK werna kyleérke |
stresi pdieilenudlikoldpolgethylene glycol, PEGOOO)mat er y al i il e saj
¢tal ékmada 5 farkleée kurakl ék stresi (% O, % 5
denemesi Petri kapl aréndan,i neesgdPd¢ef 4p atresled i re
kurul muktur. Konsant#trnd®dy cmnl grs yoa-uinluuBikee mo t P K
-0. 80 MPa kurakl ék stresi aral ejé esas al énmi
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seviyeleri belirlsasiemlkeng®ajeér% é@/ ha&cion e» 1
konsantrasyonlu sol ¢g¢syonl ar hazérl anméxkteéer .
Her bir Petri (90 mm x 15 mm) kabéna 25 adet
filtre k©jede araséna tohuml ar byad lasgtéi-ntial rhie
Petri kabéna 5 ml PEG sol ¢syonu uygul anmeéecx,;
g°re kurakl ék dozlare ilave edilmicktir. Pet i
seéecakl éktaki et¢gvde -1 mmlognunmewe gh @l glkélomak aé&r
sayeéelarée kaydedi |l mi ktir. Tohumlarda -imlenrm
Sol eymani ve Shahrajabian (2018) tarafeéndan
ol an bitkiler -eohiémmkkgki ol actakéekmbhdh -i mleni
1984) , ortalama -imlenme s¢resi (El'l'i s ve F
(Bewely ve Bl ack, 1994), -imlenme enerji si (
ark., 2004) parametrelr i i ncelenmi Ktir.

Elde edilen veriler, tesad¢f parselleri dene
ortal amal ar araséndaki farkl él ekl ar TUKEY -

(A-ékg°z ve A-ékg°z, 2001).

3. BULGULAR VR TARTI kM

Kurakl ék stresi, bitKki b¢yéemesinin ve gel i Ki
etkileyen en °nemld.i abiyotik st Besl-arl cdkmaldia
kur akl ékbusrt-raeks i biothkuins i -niiml enmedier ¢ z earriarkd eek ié |
¢i mlenme parameti eledgienvédbibtmuwkdmirl, e PEG konse
arttek-a -imlenme y¢zddAsiicmikn &oaltde®)] éré kg «
tohumlar % 5 PEG il e muiamleé mme dy d dd ¢ s inmdce blue
g%zl enmemi ktir .ohBuml ara,k khaa fiiffadset ridse al t @énda
ol dujundaa- Ideahlai r Keki |Bun a%i g&lreenumri kK ligk sev

tohumlarén % 88.006¢ée -imlenirken, % 20 kur akl
seviyesi neBagrezdarl ekmnag kitli d e, -imlenme ¢niformit
-imlenme indeksi dejte@rkl-ar i°nekenl Kurgk%saéer dizragd o
edil miktir. Bir dijer -imlenme parametresi o
konsantrasyonu arttek-a bur - ak tohuml ar éne

g%zl emlenmi ktir. akale&k nsaedvai,y e%i bdek utrohuml ar
-imlenirken, en y¢ksek kur akd ke k4 iddleBun midiel g

sonu-|lara g°re yapélan varyans anali zi, i nc.
seviyelerinde istatistiksed - édan - ok ©°neml. deji kkenl ikl er
anlamlée farkl él éklar, kontrol konusu ve % 5
ger -ekl ekmi ktir. Bir bakka i fade il e kurakl é
oo umsuz et ki si % 5 kurakl ék seviyesinden sont
Dol ayéséeyla mevcut -al ékmada, kurakl ek stre
olumsuz bir etkiBevoltduauagtermamsgodoguvel ar éna
Hornyak (2022), kurakl ék stresindeki matekeéen
artan kurakl ék seviyelerinin bur-aktnaé tohu
bil di r Biaklleargdilr .yem bit kil eri ai |dea ynaepvecluatn adria
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bul gul aréyla uyumlu sonu-1ar al &ahla@ampboeve. Bu
Khaldberin (1999) v&afarnejadq2008)PEG 6 000" nin neden ol dauj u ku
-i ml enme y ¢ z d eGhoripanpoura e aarkt (2@&Ll)eéennde n d e kur akl ek
seviyel erniégmi ml anmenakBéz & v e nyeidzedne soil ndiun uanzua, | nvél
(2013),Medicago sativd.., Astragalus adsurgeri?all. veCoronilla variaL . letingnitohum
-imlenmesinin PEG taraféndan engel IMesatda J i ni ,
czerinde engelleyici bir etki ol madéjéneée bil

¢izel ge Kur akdrekl deviyelerinin Bur-ak Tohuml ar éné

Kurakl ek seviye TUKEY de
Kontrol %5 % 10 % 15 % 20 ¥neml il il

Parametreler

¢i menme y¢zdes 93.3a 880a 653b 293c 187¢c 14.08"

Ortalama -imler 167c 190bc 257abc 2.70ab 3.10a 0.97"

¢i mlenme ¢nifor 574a 465a 26.0b 114bc 6.1c 15.73"

¢i m enme enerji 547a 440a 227b 133bc 53c 15.59"

¢i m enme indeks¢ 17.7a 154a 9.1b 45¢ 23¢ 3.45"

* Ayné satérda ayné harfle g°sterilen ortalamalar araseén
d¢zeyinde °nemli farkIl él ék

Kurakl ék stresi ile i1 gili farkl e bitki t ¢r
sorgum( Gi | | ve ar k., 2002) , K ek erPisprasatvark. € ( Sad

( Ok - u v e Anthdphora pubés@easeteropogon contortuge Themeda triandrgvan
den Berg ve Zeng, 2008Y). sativa(Hamidi ve Safarnejad, 2010), yulaf (Mut ve ark010),
Eremosparton songoricuifiitv.) Vass. (Li ve ark., 2013)Agropyron desertorunfFisch. ex

Link) Schult. (Goraghani ve ark., 2013), mercimek (Muscole ar k . |, 2014) t o
kurakl ek stresinin -imlenme ¢zerinde ol umsu
bajl e olarak tohumlarén -imlenmedii J:. rapor e

4. SONUC¢

Bu -al &k ma, bur-ak tohum -1i ml enneks idné kng kP BPGE C
konsantrasyonunda (% 5) bur-ak ¢zerinde eng
Bununla birlikte sonu-1ar, bur-ak tohumlar én
ol duj unu, -¢é¢nke¢g tohuml ar @énnneejsérni ku roa kdluekk- as t
g°stermektedir. Bu daha y¢ksek nem gereksini
kurakl ék stresine karke séneérl é& direncini y a
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¥ZET
K¢resel ésénma ve i klim dejikikIli]Ji, tareéemsa
nedenolarakgenetks | ah s¢recinde yeni yakl akéemlaré zc
analizleri ANOVA)ve- o k| u k ar k é (L&D Tukeyvm)ly atl eétzlcear it ek bir
odaklanmakta ve genotipe vr e et ki |l eki ml er i ni g%z ahrdé et
programlar énda séneérl e bir se-im bakar éseée
dejerl endiren ve -evresel stabiliteyi di kkat
gidermek i -1 &oklkli HXabddfideksaMTiSHvie¢ ok ¥zel |4 kIl 1 G
Kdeotip Me s@WM@l DKndedkish i y°ntemler, genot i g
performansl|l aréné hem de -evresel adaptasyon
uzakl ekl aréne i stati st ié&rserlakolsaégrakl are.- | Bu biin
genomi k seleksiyon gi bi Il eri d¢zey model |l en
geneti k il erleme oranéné artérmakta ve ésl ah
Modern ésl ah imrdejkellerriimdek udd ané mé, ikl im deé
performansl|l é& ve karar |l é genotiplerin se-i mi
g¢-lendirmektedir.
Anahtar Kelimeler: ¢ evr es el stabi |l it @enetiktilerlerhey Selekasiyh | i k
indeksleri, Genotip evr e et ki |l eki mi
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THE IMPORTANCE OF MTSI AND MGIDI IND ICESIN GENOTYPE SELECTION
FOR MODERN PLANT BREED ING

ABSTRACT

Climate change and global warming have intensified environmental variabibtyriculture,
necessitating more advanced approaches in plant breeding. Traditional selection tools like
ANOVA and posthoc comparison tests (e.g., LSD, Tukey) are limited by their focus on single
traits and their inability to account for genotymgenvironment interactions. To address these
shortcomings, modern selection strategies have embraced-traitlti stability-focused
statistical indices. The Mulirait Stability Index (MTSI) and the Mulrait Genotype
Ideotype Distance Index (MGIDI) provide ahust framework for evaluating genotypes based

on their performance across multiple traits and environments, measuring their statistical
proximity to an ideal genotype. These indices integrate seamlessly with advanced models like
BLUP and genomic selectiproffering greater precision in predicting genetic gain. Their
adoption strengthens decistamaking processes and supports the development of resilient,

high-performing, and climatadapted genotypesssential for futurg@roof plant breeding
programs.

Anahtar Kelimeler: Environmental stability, Multirait analysis Genetic gain, Selection

indices, Genotypenvironment interaction
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MORPHOLOGICAL AND MOLECULAR IDENTIFICATION OF
HOHENBUEHELIA PETALOIDES AND LACRYMARIA LACRYMABUNDAIN
¢ ANAKKALE PROVI NCE

Do- .KPDmai |I* ACAR
Van Y¢gzeéencye Yél VdaationakeScheal, Dgpartmdéhaok QrgahiceAgriculture,
Van, T, igcarkROl h@mmail.conmttps://orcid.org/000@00260434896
D o - . Halde KARABIYIK
Trakya University, Arda Vocational School, D
halidekarabiyik@trakya.edu,tttp://orcid.org/000)00217782200
Prof. Dr.llgaz AKATA
3Ankara University, Faculty d8ci enc e, Department of Bi ol
akatailgaz@gmail.copittps://orcid.org/000@0021731-1302

ABSTRACT

This study identified the speciétohenbuehelia petaloidg8ull.) Schulzerand Lacrymaria
lacrymabundgBull.) Pat are using both morphological and molecular methods. Samples were
collected from ¢anakkal e province during f
identification, macroscopic and microscopic features were examined and compared with
existing literature dataAt the molecular level, the ITS (internal transcribed spacer) gene region

was amplified and sequenced from DNA extracted from the samples, and a comparative
analysis was conducted using sequences from the GenBank database. Although both species
had prevously only been reported morphologically in different regions of Turkish mycobiota,

this study presents the first molecular characterization and the first record f. lpattaloides

andL. lacrymabunda n ¢anakkal e provi ncehtthdimporgasce ofe s ul t
integrating morphological and molecular data for species identification

Keywords: Basi di omycot a, Macrofungus, Mol ecul ar
¥ZET

Bu - al Edahenludhelia petaloid€Bull.) Schulzewe LacrymarialacrymabundgBull.)

Pat . te¢rl eri mor folojik ve molekg¢gl er y°nt eml
saha -al ékmalaré sérasénda ¢anakkale ilinder
ve mi kroskobi k kar aketnemmilke rv ed eltiatyelréa to¢lra rbai kl giinl
Mol ek¢l er d¢gzeyde i se, °rnekl erden el de edil
gen b°l gesi amplifiye edil erek di zil enmi K

karkel akt ér madre. ahmheard i zkiyapgt mdet daha ©°nce T
bl gel erinden yalnézca morfolojik ol &rak bi
petaloideshem del. lacrymabundat ¢ r | er i ni n ¢tanakkal e Pl i
T¢e¢rkiye' dekeir iklak aloleek glasyonunu sunmaktadeér
tanémlanmasénda morfolojik ve molek¢ler veri
ortaya koymaktader .

Anahtar kelimeler: Basi di omycot a, Madkteradsyom gakdsale Mol e k ¢
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1. INTRODUCTION

Agaricalesconsists of macroscopic fungi within the phylum Basidiomycota. It is one of the
largest and most diverse taxonomic orders worldwide, in terms of species variety and ecological
roles. Recent phylogenetic and molecular research indicate that the ordedesnclu
approximately 46 families, over 480 genera, and more than 40,000 described species, with new
species being discovered each year (Cho et al., 2@2ficalesshow a wide range of
ecological diversity, including saprotrophic, ectomycorrhizal, parastid nematophagous

forms (Akata et al., 2024a).

Pleurotaceaewhich belongs to this order, is known for its saprotrophic species, particularly
those that thrive on decaying woody and herbaceous materials. One of the most notable genera
within the family s Hohenbueheliawhich includes around 50 species that are morphologically
distinct due to their funnedhaped caps and gelatinous layers at the edges of the lamellae
(Phonemany et al., 2023). The genus is also notable for its nematophagic abilitiespetiey
produce adhesive hyphae that can capture and digest nematodes (He et al., 2019; Phonemany
et al., 2023)Hohenbuehelia petaloid€Bull.) Schulzer is a characteristic saprophytic species
found throughout Europe, Asia, and North America. It is kntwiits leaflike cap (Korkmaz

et al., 2024).

Another important family i®sathyrellaceagwhich is known for its dark spores and sHiwed

fruiting bodies. One striking genusliacrymarig which releases dark, tebke droplets from

its lamellae at raturity (Redhead et al., 2001). One of its most widespread spécies,
lacrymabunda(Bull.) Pat., commonly known as the 'weeping widow', is a saprophyte that
grows in moist areas with nitrogeich soil, such as parks and gardens (O'Reilly, 2011).

This stWly aimed to examine the macroscopic and microscopic characteristics of
Hohenbuehelia petaloidesnd Lacrymaria lacrymabundan detail and identify them at the
molecular level using analysis of the ITS gene region. These findings provide the first
confirmedr ecords of these species in ¢anakkale Pr
of T¢, r k's fyngi thereby fillingexisting gaps in regional biodiversity knowledge.

2. MATERIALS AND METHODS

The fungal specimens examined in this study were collected during systematic field studies
conducted in various natur al areas of ¢Canakk
comprehensive taxonomic approach was used to identify the species, iogmimnphological
observations and molecular analyses to ensure accurate identification and classification at the
species level.
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Figure 1. Map of the research area ((I:anakkalev, Ter ki

2.1.Morphological Studies

During field studies, the location, date, habitat type, substrate properties, and macroscopic
findings of the samples were recorded as part of ecological data. The samples were also
photographed in their natural environment using a Canon EOS 60D digitatazaSamples

brought to the laboratory were dried under controlled conditions, labeled properly, and stored

in polyethylene bags. Micromorphological examinations were performed using a Leica DM500
light microscope to observe basidia, basidiospores, @ystdd pileipellis structures in detail.

To ensure accurate measurements for each microscopic characteristic, at least 30 measurements
were taken and analyzed with Leica Application Suite (v3.4.0). Scientific illustrations of the
microscopic structures we created using CorelDRAW (@dt; Corel Corporation, Canada).
Primary literature sources such as Bas (1983), O'Reilly (2011), Desjardin et al. (2015), and
Gonsiglio & Ledo (2018) were used for species identification. The identified samples were
convertednto fungarium material and preserved under appropriate environmental conditions
in the Fungarium Collection of the Biology D
of Science.

2.2.Determination of ITS rDNA Sequences

Genomic DNA was isolated from the macrofungal samples used in this study following the
CTAB protocol described by Rogers and Bendich (1994) and Akata et al. (2024a, b; 2025).
After isolation, the purity and concentration of the DNA were measured using@DN#

2000c U\ Vis spectrophotometer made by Thermo Scientific (USA). The DNA samples
obtained were storede® 0 AC unt i | PCR (polymerase chain
out. To support species identification, amplification was performed usengnilrersal primer

pair ITS1/ITS4 to target the Internal Transcribed Spacer (ITS) region. The primer sequences
used were ITS1 (BFCCGTAGGTGAACCTGCGG3) and ITS4 5
TCCTCCGCTTTATTGATATATGG3'), respectively. Sequencing was carried out using a
Kans devicend a BigDye Terminator v3.1 Cycle Sequencing Kit (Applied Biosystems, Foster
City, CA, USA).
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The PCR reaction was prepared in a total vol
primer pair, 10 ng/ OL genomic DNANTPI®% PCR
U/ OL Taq DNA polymerase (FIREPOI E, Solis Bi ¢

The PCR cycling program included an initial
35 cycles of denaturation &t AL AOrf 80 Fkc«
extension at 72 AC for 1 minute. The final st

amplified samples were run on a 1% agarose gel at 100 V for 90 minutes, showing a single
band approximately 700 bp long. These Isandre purified using the MAGBIO HighPrep PCR
Cleanup System (AC60005) kit and sent to the Macrogen (Netherlands) laboratory for
sequencing. Sequencing was performed using an ABI 3730XL Sanger sequencer and the
BigDye Terminator v3.1 Cycle Sequencing Kipplied Biosystems, Foster City, CA) (Chen

et al., 2014).

2.3.Molecular Phylogeny

Bayesian phylogenetic analyses were conducted using the MrBayes 3.2.7a software (Ronquist
et al., 2012). Sequences from the ITS gene regidtobenbueheliaand Lacrymariaspecies

were used in the study. Following DNA isolation, Sanger sequencing data amplified using the
ITS1/ITS4 primer pair were analysed using DNAMAN version 10 software (Lynnon
Corporation) to generate consensus sequences. These consensus sequehegssubjedied

to BLASTn analysis to identify those with the highest identity ratios. The ingroup and outgroup
members to be used in the phylogenetic analyses were downloaded from the NCBI GenBank
database (see Appendices 1 andP2¢urotus citrinopileatusvas used as the outgroup in
Hohenbuehelimnalyses anBsathyrella abieticolan Lacrymariaanalyses.

The sequences were analysed using the Markov Chain Monte Carlo (MCMC) algorithm in
MrBayes software, and the probability distribution of the phylogemetes was sampled using

the MCMC+MC] method. The uniform rate GTR+I1 +
1986; Yang, 1994) was applied in evolutionary analyses. The analyses were run for a total of
3,000,000 generations, with two independent rung@unctchains. The first 25% of the samples

were removed in the buin step. The following were sampled along the chains: change rates
(revmat), base frequencies (statefreq), variation of change rates (shape), proportion of
invariable regions (pinvar), bmah lengths and topologies. The reliability of the analyses was
assessed using the bootstrap method described by Felsenstein (1985), with 1,000 replicates.

3.RESULTS

3.1. Morphology

This study examined the collected macrofumgng morphological and phylogenetic methods,
identifying them adHohenbuehelia petaloidesnd Lacrymaria lacrymabundat the species

level. Detailed morphological descriptions of each sample are provided, along with high
resolution photographs of macropic structures and drawings of microscopic features.
Information on the sampling dates and geographic coordinates is also included. At the
molecular level, the ITS rDNA gene regions of the samples were sequenced and their
phylogenetic relationships anaig using Bayesian methods. The study also discusses the
distinguishing characteristics of the species at both the macroscopic and microscopic levels,
providing I mportant data that wil/ contribut
in that itadvances the regional molecular characterisation of widely distributed saprophytic and
nematophagic species.
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BasidiomycotaWhittaker ex R.T. Moore

AgaricomycetesDoweld

AgaricalesUnderw.

PleurotaceaeK ¢, h ner

HohenbueheliaSchulzer

HohenbueheliapetaloidegBull.) Schulzer (Figure 2)
GenBank noPV953293

Pileus20i 100 mm wide, farshaped, semicircular, petaloid, often eccentric or sessile; margin
initially incurved, becoming straighor undulate with age, sometimes splitting in dry
conditions; surface smooth to finely velvety, moist when young, drying matt, whiaghto
gray-brown, occasionally zonate; flesh thin, pliable, with a gelatinous ldyemellae

decurrent, narrow, cloge crowded, whitish to grayish, sometimes yellowish with age; edges

often whitish and fertileStipe absent or short,i2 0 6 miB, eccentric or lateral, whitish,
tomentose to fibrilloseSpores5i9 (i1 0 ) i4l. 53 Om, el | i pwsaled, dyalnes mo ot h
inamyloid.Basidia24i3 6 1i8 50®m, nar r o wlayed and hyaliretfespored.h i n
Cheilocystidial6i3 5 1i8 40, a b u nlybystifarm, capitatePkeiuratystidia 35i

100 207 .05n, (metul oids) abundant, | anceol ate
apical encrustations, sometimes obscure in KOH but clearer in lactophenol or cotton blue;
hyaline, walls ochraceous in KORileipellis forming a cutis, comped of gelatinized hyphae
257.5 Om wide. Clamp connections present.
Specimensexamined T¢r ki ye, ¢anakkale, between G¢gzel
around Firdevs Bojzk'UNt 356 A40n, anstump dindistoruta0
L., 06.01.2025, Acar 1898.

Figure 2. Hohenbuehelia petaloidesb. Basidiomata in natural habitat, c. spores, d. basidia, e.
cheilocystidia, f. pleurocystidia, g. pileipellis Scalebar 10 Om

PsathyrellaceaeVilgalys

Lacrymaria Pat.

Lacrymaria lacrymabundgBull.) Pat. (Figure 3)
GenBank noPV953294
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Pileus 30i 100 mm broad, convex or betihaped when young, expanding to broadly convex or
umbonate with age, sometimes becoming irregularly undulate, splitting in dry conditions.
Surface dry, densely covered with dark brown to blackish fibrillose scales (velvety), fading

pale tan over time; center usually darker, sometimes retddistn. Flesh thin, fragile, pale

brown, lackinga distinctive odor or tastd_amellae adnate to adnexed, crowded, narrow;
greyishbrown when young, turning dark brown to blackish as sporasrey&dges paler, often
exuding dark watery droplets ( AStmebOpli2nogiol) ,5 gi

10 mm, cylindrical, sometimes slightly bulobo
with fine fibrils; young specimens with remnardf a fibrillose cortina. Spore print dark brown

to blackishSpores8i1 1 i7 ®m, el | i jswmed, thickvated, firelynemucose,

with a distinct germ pore, dark browBasidia 24i3 2 i1 38 Om, narrowly cl &
spored, thirwalled, hyaine. Cheilocystidia 569 0 1125 Om, abundant, | a
utriform, often with capitate tips, thiwalled. Pleurocystidia scattered to abundant, fusoid to
lanceolate, sometimes with apical crystalline encrustations, metuloid typ&,535 1i 7. 5

1 2 . 5 hi®walled.Pileipellis a cutis of parallel to radially arranged hyphde, ® Om wi de,
with brownish incrustations. Clamp connections present throughout.
Specimens examined Tg¢r ki ye, tanakkal e, above ¢énarl ¢

025 4 " N ,23{49"E,R04 m, in meadow, 08.01.2025, Acar 1915.

» il )
- il

Figure 3. Lacrymaria lacrymabundaxb. Basidiomatan natural habitat, c. spores, d. basidia, e.
pleurocystidia, f. cheilocystidia, g. pileipellis Scalebar 10 Om

3.2.Phylogenetic results

This study assessed specimens from the géf@ranbueheliandLacrymariausing Bayesian
phylogenetic analysis based on ITS sequences. Specidwrenbuehelia petaloides
(PV953293 grouped with other sequences of the same species in GenBank (e.g., KU535350
KU535345, and KX064439) with high support values (PP = 1), forming a monophyletic cluster
at the species level. The analysis showed a clear distinction at this leve.va#taloides
Acarl898 distinctly separated from othéfohenbueheliaspecies (e.g.H. bonii, H.
auriscalpium andH. flabelliformig. Pleurotus citrinopileatuserved as the outgroup to root

the tree (Figure 4). Similarly.acrymaria lacrymabundgPV953294 clustered within the
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Lacrymariatree with high Bayesian posterior probabilit{P = 1.00, 0.85), grouping with
GenBank sequences of the same species (PQ310622, MZ159649)L&axttyenariaspecies

(L. echiniceps, L. glareosaand L. hypertropicali$ also formed strongly supported
monophyletic groups, clearly showing interspecificpaation. Including Psathyrella
abieticolaas an outgroup also helped distinguish species (Figure 5).

In both analyses, the molecular results supported the morphological identifications and allowed
for reliable specietevel identification. The observed mgic variation, especially in widely
distributed species, demonstrates that regional molecular characterization studies significantly
enhance our understanding of the Turkish mycobiota.
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Figure 4. Bayesian phylogenetic tree based on ITS sequentésheinbuehelispecies. The values on
the branches represent Bayesian posterior probabilities. The newly sequenced spécpathojdes
Acar189§ is marked in redPleurotus citrinopileatusvas useds the outgroup to root the tree.

- Lacrymaria_echiniceps_OM747665_

" Lacrymaria_echiniceps_PQ811157_

|~ Lacrymaria_glareosa_PV074826_

I Lacrymaria_glareosa_HQ872015_

L Lacrymaria_glareosa_0Q216553_

L Lacrymaria_glareosa_OR242667_

|‘— Lacrymaria_hypertropicalis_KC992958_

L Lacrymaria_hypertropicalis_MH279744_

Lacrymaria_lacrymabunda_PV801892_

1

Lacrymaria_lacrymabunda_OR824620_

- Lacrymaria_lacrymabunda_ON561446_

0.8

9 Lacrymaria_hypertropicalis_MK346140_

13 Lacrymaria_hypertropicalis_MK431023_

— Lacrymaria_lacrymabunda_MZ159649 _

*~ Lacrymaria_lacrymabunda_PQ310622_

Lacrymaria_lacrymabunda_Acar197

Psathyrella_abieticola_PV779768_

0.03

Figure 5. Bayesian phylogenetic tree based on ITS sequencésarymaria species. GenBank
accession numbers are shown at the tips of the branches, and the values along the branches represent
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Bayesian posterior probdities. The newly sequenced specimeadrymaria lacrymabunda Acarl915
is marked in a red boRsathyrella abieticolavas used as the outgroup to root the tree.

DISCUSSION

This study offers detailed morphological and molecular characterizations of Hohenbuehelia
petal oides and Lacrymaria | acrymabunda, whi
Turkey. Both species were accurately identified through macroscopic and mgcosco
observations, as well as phylogenetic analyses of the ITS rDNA region.

Hohenbuehelia petaloides a globally distributed saprophytic species identified by itsdan

petatshaped fruiting bodies, gelatinous pileipellis layer, and nematophagougdifE&torn,

1986; de Freitas Soares et al., 2018). The presence of metuloid pleurocystidia, fusoid
lecythiform cheilocystidia, and clargssociated hyphae in the specimens examined in this
study, along with traditional morphological features, supportedsfeeies identification.
Molecular phylogenetic analyses showed that specimens collected in Turkey are genetically
similar to those from European and Asian regions, indicating the species maintains its genetic
integrity despite its wide geographic rangeh@in et al., 2000). Although it can resemble
species likeH. auriscalpiumandH. bonii morphologically H. petaloidess distinguishable by

its unique metuloid pleurocystidia and nematophagic properties (Thorn, 1986; Thorn et al.,
2000).

Lacrymaria lacrymaunda,commonly known as the ‘weeping widow,' is a saprophytic species
that thrives in nitrogemich environments. It is characterized by its dark, scaly cap; darkening
lamellae with age; and dark droplets seeping from the edges of the lamellae (Cortez & Coelho,
2005; Nagy et al., 2013). The specimens examined in the study displayed distinctive
microscopic features, including dark brown spores with germ pores, abundant capitate
cheil ocystidia, and met ul oi d pl eurocystidia
specimens belong to the same phylogenetic group as sequences from Europe, indicating low
intraspecific genetic variation and supporting the species’ widespread distribution field,

L. lacrymabundacan often be mistaken f&sathyrella and Coprinelluspecies; however, its
thick-walled metuloid pleurocystidia and dark, gepare spores set it apart (Cortez & Coelho,
2005; Yang et al., 2025).

These findings demonstrate the strong discriminatory power of the ITS region at the species
level within the Holenbuehelia and Lacrymaria genera. They also emphasize the importance of
molecular data as a complementary tool to morphological identification. Presenting the first
mol ecul arly verified records of theseaspeci e
studies. It underscores the role of saprophytic and nematophagic fungi in providing ecosystem
services.

In conclusion, this study underscores the importance of a comprehensive taxonomic approach
that combines field observations, morphological studied, ranlecular phylogenetics for
species identification and biogeographic assessments.
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APPENDKX 1

Hohenbuehelia algonquinensfgkU355341),H. algonquinensigMG519563),H. angustata
(MH861919), H. angustata(MK564557), H. auriscalpium(MT525862), H. auriscalpium
(KT388023),H. bonii (KX064444),H. bonii (KX064443),H. carlothornii (KY698012),H.

carlothornii (MN906128),H. flabelliformis (OP236779)H. flabelliformis (OP236780) H.

grisea (KU355329), H. grisea (MF150036), H. josserandii (KU355353), H. josserandii
(MT525863), H. lagenformis (OP236781),H. lageniformis(OP236783),H. mustialensis
(KY124252), H. mustialensis(OM368067), H. petaloides (PV953293, H. petaloides
(KU355350), H. petaloides (PP532932), H. petaloides (KU355345), H. petaloides
(KU355352),H. petaloidegKX064439),Pleurotuscitrino pileatugkxX836372).

APPENDKX 2

Lacrymaria lacrymabundgdMzZ159649),L. lacrymabunda(PQ310622)L. lacrymabunda
(PVv801892), L.  lacrymabunda (OR824620), L.  lacrymabunda (ON561446), L.

lacrymabunda(PV953294, L. echiniceps(OM747665),L. echiniceps(PQ811157),L.

glareosa(PV074826),L. glareosa(HQ872015),L. glareosa(0Q216553),L. glareosa
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(OR242667), L. hypertropicalis (KC992958), L. hypertropicalis (MH279744) L.

hypertropicalis (MK346140), L. hypertropicalis (MK431023), Psathyrellaa bieticola
(PV779768)
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Taxonomic and Phylogenetic Identification oMelanoleuca batailleiBasidiomycota)
from ¢anakkal e

Ks mai |, Ha@la RARABIYIK?
YVan Y¢zence Yél VdaationakSchedl, Dgpartmd@hnok Grgahice
Agricul ture, Van, T¢rkiye
2Trakya University, Arda Vocational School, Department of Food Processing, Edirne,

Terkiye

Abstract: In this study, &elanoleucas peci men <c ol | e cRrosiace,Tf ¢y rokm ytea,n a

was examined using morphological and molecular methods and identifiglélasoleuca
bataillei at the species level. In macroscopic examinations, cap size, colour, lamella structure
and stipe characteristics were detailed; in microscopic anakfga® morphology, basidiand
cystida structures were evaluated in detail. Within the scope of molestudres the ITS
(Internal Transcribed Spacer) region was sequerReetthe data obtained were compared with
the reference sequences in GenBamhigl®yenetic analyses revealed that the specimen showed
high similarity withM. batailleiand clustered in a strong monophyletic clade. This study, which
contributes to the macrofungus biotalog, r k is gssentiahs it is the firsconfirmed record

ofte species fr om mbraholagicd @t molecularanetbods. Ibaiso provides

new data that may shed light on the taxonomic complexity within the déslasoleuca

Keywords: DNA, Melanoleuca batailleiNew Record¢ anakkalelT ¢ r ki y e
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BKTKK DOKU K!LT!R! NDE KULLANILAN BESKYERK
KNOK! LE EBGENEDESMUSACUTUST| R} NI N GELKkKMK KLE PR
VE LKPKT K¢ERKJKNDEKK DEJKkKMLER

Dr,G° k-e KENDKRLKOJLU kK

Férat I hgksimesek @firat.eells10006:0001-88962893
¥ZET
Mi kroal gl er, fotosentetik ©zedrlganiek i bislaeykei
do°n¢kt ¢grebil en, hezlé b¢gyegme yetenekl| eri vV e

bi yoteknolojik wuygul amal arda giderek daha f
organi zmal ar taraf éndan yse&rstekz | teinceanr i p rdoetjed rnl

bi yoyaket, fonksiyonel géda, hayvan yemi, il
bul maktadeéer . Proteinler, °©zelli kle amino as
bi yok¢tl e bi l-eékkeanrik eml; arlaikpi®rder , °czell ikl e t
biyodi zel cretiminde temel hammaddeyi ol ukt
kokull aré alténda bu bilekikleri hangi dg¢zey
kritit k °neme sahiptir. Bu - alSé&medeantus acuiug @ Kii | f rair K
kel téer ortaménda-MEWJdawarsinsiegsda yveer | Sekroio)g i nok ¢ 1 e
toplam protein ve |ipit ¢remémiyakesk&ndahnr ka
el ement I -eriji i | @dbeSiyereo r + @kn@&r kdeanhy a Jdaemog eslkii
kompozisyonOsugmakgtbadERegl tesr s¢ereci boyunca e
ort améac@mun b¢i¢yeime penrnfbod mansad etve mm&tapasite
etkiler olukturdujunu ortaya koymuktur. MS |
OD 680 nm), toplam protein (2,40%y / mL ) ve |ipit i -eriJi ( %6 3
ortaménda el de e ©OD 686 nm; &l,&20p/rmle;r e %y D, D)5 kéyas
d¢zeyde daha y ¢¥kzseel ki ibkuleu nprmuoktteuirn. ve | i pit ¢r
kel ter ortame bil eki minin mi kroal gl erin bi
g°ster mekt edi rmkroaButemallio hiyoteknaojik, uygulamalarda ortam

optimizasyonunun °nemini vurgul amakt a vV e S

sajl amaktadeér.

Anahtar Kelimeler: Scenedesmus acutlise si y er i ortame, protein mi
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CHANGES IN GROWTH, PROTEIN, AND LIPID CONTENT OF SCENEDESMUS
ACUTUSINOCULATED IN CULTURE MEDIA USED IN PLANT TISSUE
CULTURE
Dr, G°k-e KENDKRLKOJLU
Ferat Ugksimsek@$rat.edy100000001-88962893

ABSTRACT

Microalgae are microorganismtat are gaining increasing importance in sustainable
biotechnological applications due to their photosynthetic capabilities, rapid growth rates, and
rich bi ochemical compositions. These organi
compounds and are cdpea of synthesizing valuable metabolites such as proteins and lipids,
which have high commercial value. Proteins, with their rich amino acid profiles, serve as an
essential component of biomass, while lipids, particularly in the form of triglyceriddsgyare

raw materials for biodiesel production. Therefore, the extent to which microalgae synthesize
these compounds under different culture conditions is of critical importance for
biotechnological production systems. In this study, the green micr8algaedsmus acutus

was inoculated into two different culture med@Murashige and Skoog (MS) and Jaworski

medum) and compared in terms of growth, total protein, and lipid production. The MS medium

is characterized by its high nitrate and trace elernentent, while the Jaworskisnedium

provides a more balanced mineral compositidata obtained over a teday culture period

revealed that the two media had different effects on the growth performance and metabolite
production capacity db. acutusGromt h (0. 980 OD 680 nm), tot al |<
lipid content (63.65%) observed in the MS medium were found to be significantly higher than
those measured in the Jawodslne di um (0. 805 OD 680 nm; 1. 82
observed differences, geularly in protein and lipid production, indicate that the composition

of the culture medium directly influences the biochemical profile of microalgae. These findings
highlight the importance of medium optimization in microalpased biotechnological
applications and contribute to the development of sustainable production strategies.

Keywords: Scenedesmus acufusilture medium, protein amount
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ASTAKSANTKN ! RETKMKNKN ARTI| RAEMAMOSOCCHAMACI! YL A
PLUVIALIS MKKROALG T} R} | ZERKNDE FARKLI K!LT}R K
ETKKLERKNKN DEJERLENDKRKLMESK

Dr,G° k-e KENDKRLKOJLU kK

Féerat I nhgksimesek @firat.eells10006:0001-88962893

¥ZET

Astaksantin doj al kaynakl ardan el de edilen en g,
-ékmaktadeéer . Serbest radikallerin neden ol du
takviyeleri, il a-1ar, kozmeti k ¢reéentebi vVekiPeEk
haline getirmicktir . HBamatdcactus glurais ,h ¢ycerkei 113 anki éknrac
oranénda astaksantin biri ktirme kapasitesi:
kaynakl ardan Dbiri ol ar ak Hdpuyvidist | enadaist ak makt e d
potansiyelini artermak i1 -in k¢gltegr kobMull ar é
pluvialis i n astaksantin sentezi, genellikle stres:s
nedenl e, pi gment et meki mimaic émbhlksikmpil 2 g r ortanmn
optimize edil mesi gerekmektedir. | kék Kiddet
belirleyicilerden biriddo.Omo¥zem |k &d me W& Ke e i
kombi nasybakaaetim ak¢igmegl asyonunu tekvi k et
konul muktur . Stres wuygul amal arénén astaksan
besi yer.i I -erijJjine bajlé ol up; °zelli kl e a
deji kmesi , farkl & ortamlareéen besiyeri ol ar ¢
y°nlendirmektedir. Ayr éca, tuzluluk ve séca
h¢crelerinde karotenoid sentezini ey Eémama kit ¢
evrel. kel ter stratejileri gel i ktirilmiktir:
creti mi destekl enmektedir. Far k1l é besiyer.
konsantrasyonu dejikimlemaki kansaset akabhakmal a
czere pek -ok -aléxkma 1 -in ©°nemliH pvialis bas ma
te¢reéenegn astaksantin ¢gretim potansiyelini art
stres faktorl errii vgeegngredt ilm tetrraatiej idkeé] énda
astaksantin cretiminin verimliliJini artern
ekonomi k biyopigment ¢reti mi i -in yol gester

Anahtar Kelimeler. Haematococcus pluiis, astaksantirk ¢ | t ¢ r kokul u
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EVALUATION OF THE EFFECTS OF DIFFERENT CULTURE CONDITIONS ON
THE MICROALGAE SPECIES HAEMATOCOCCUS PLUVIALIS FOR ENHANCED
ASTAXANTHIN PRODUCTION

Dr, G°k-e KENDKRLKOJLU
Ferat Uugksimsek@$rat.edy00060001:88962893

ABSTRACT

Astaxanthin is recognized as one of the most potent antioxidants derived from natural sources.
Its ability to prevent cellular damage caused by free radicals has made it a valuable compound
in dietary spplements, pharmaceuticals, cosmetics, and especially in the aquaculture industry.
In this context, the green microal¢mematococcus pluvialis considered one of the most
efficient natural sources of astaxanthin from a biotechnological perspectivie, itkieapacity

to accumulate astaxanthin up b4 of its cell dry weight. Therefore, optimizing the culture
conditions ofH. pluvialisto enhance its astaxanthin production potential is of great importance.
Astaxanthin synthesis ii. pluvialis typically begins during the cyst stage under stress
conditions. Thus, careful optimization of the culture environment is required to maximize
pigment production. Light intensity and wavelength are among the primary determinants in
astaxanthin biosynthesis. Studies/e shown that high light intensities (2600 0 Omol m |
and bluered light combinations can stimulate astaxanthin accumulation. The effectiveness of
stress applications on astaxanthin production is largely dependent on the composition of the
growthmedium. In particular, limitation or modification of nitrogen and carbon sources, or the
use of alternative meglin, directs the cells toward carotenoid synthesis. Additionally,
environmental factors such as salinity and temperature stress have alscobgetogtnhance
carotenoid production in microalgae cellfirough the controlled application of these factors,
two-stage cultivation strategies have been developed: in the first stage, cell proliferation is
promoted, while in the second stage, pigmentissgis is enhanced. Increasing astaxanthin
content by manipulating different culture media, temperature, light, pH, nitrogen, and
phosphate concentrations forms a critical foundation for many studies, particularly in cancer
research. This review evaluatée tdifferent culture conditions, stress factors, and production
strategies applied to increase the astaxanthin production potenHalpbfivialis in light of

current literature. These approaches aimed at improving the efficiency of natural astaxanthin
production serve as a guide for sustainable andeftesttive biopigment production.

Keywords: Haematococcus pluvialigstaxanthin, culture condition
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THE PROTECTIVE ROLE OF GRAPE SEED EXTRACT AGAINST IRON -
INDUCED TOXICITY IN ALLIUM CEPA L.

Dr. Baran SEVEN
TST Rakor Ve Tébhbi Al et |l er San. Vd 00De c . Lt
000286405935

ABSTRACT

Iron (Fe) is a tracelement required for a range of metabolic processes; however, its excessive
cellular concentration can instigate oxidative stress, compromise DNA integrity, and disrupt
cellular homeostasis. The industrial application of fine iron powders, coupled atitegoate

waste management, raises the potential for environmental release, particularly into soil and
plant matrices. Grape seed extract (GSE), rich in flavonoids and oligomeric proanthocyanidins,
has demonstrated the capacity to neutralize reactive oxgmeries and mitigate metal ion
toxicity. The present investigation aimed to quantify the cytoprotective efficacy of GSE against
iron-mediated genotoxicity, employing Allium cepa L. as a bioindicator organism.

Onion bulbs were allocated into five treatrhennditions: a control group receiving distilled
water, a GSEonly group supplied with 250 mg/L GSE, an i¥only group exposed to 50 mg/L

Fe powder, a lovdlose combined treatment of 250 mg/L GSE and 50 mg/L iron, and a high
dose combined treatment of 56@y/L GSE and 50 mg/L iron. All groups were maintained
under uniform laboratory conditions for a duration of 72 hours. Mitotic index (M), frequency
of micronuclei (MN), and the spectrum of chromosomal aberrations (CAs) were subsequently
assessed in rootaristematic cells. Additionally, complementary microscopic examination of
root anatomical structure was performed to identify potential morphological perturbations.

The data indicated a marked reduction in mitotic index (Ml) alongside an elevation frt mito
anomalies (MN) and chromosomal aberrations (CAs) within thearty treatment when
juxtaposed with control conditions (p<0.05). The identified chromosomal aberrations
comprised sticky chromosomes, chromosome bridges, isolated vagrant chromosomes, and
disparate chromatin distribution. @@atment with grape seed extract (GSE), particularly at

the concentration of 500 mg/L, meaningfully mitigated the spectrum of cytogenetic
abnormalities. Complementary microscopic examination documented a concomdiard th
anatomical impairments, including deformation of epidermal cells, cortical hypertrophy, and
degeneration of vascular tissue.
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In summary, the present investigation indicates that grape seed extract confers substantial
protective effects againstoin-mediated cytogenetic and anatomical damage in plant systems.

The results underscore the viability of GSE as a naturally occurringrbiective agent within
environments subject to metal contamination.

Keywords: Iron powder, Allium cepa, grape seed extract, cytogenotoxicity, chromosomal
aberrations, plant anatomy
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EVALUATION OF THE PROTECTIVE ROLE OF POMEGRANATE SEED
EXTRACT AGAINST NICKEL -INDUCED GENOTOXICITY IN ALLIUM CEPA L.

Dr. Baran SEVEN
TST Rakor Ve Tébhbi Al et |l er San. V @ 00DG c . Lt d
000286405935

ABSTRACT

Nickel (Ni) is a dense metallic element widely exploited in electroplating, the fabrication of
stainless steel, and the production of rechargeable batteries. The extensive industrial application
of nickel is translating into heightened environmental cancaithough nickel compounds
possess technological utility, they are recognized for their cytotoxic, genotoxic, and mutagenic
effects on living organisms. The current study usdgim cepal. as an experimental
bioindicator to examine how well pomegranaeed extract (PSE), a powerful natural
antioxidant, protects against nicketluced genotoxicity. Bulbs were assigned to five
experimental cohorts: a control group (distilled water), a-BAli£ group (250 mg/L PSE), a
nickeke x posed gr oup , & domidnednrgatnent §foul (250)mg/L PSE + 1.2
mg/ L Ni Cl Xosand®S& Ipiliagk nickel group (500 m
groups were maintained under laboratory conditions for 72 hours. Cytogenetic endpoints were
assessed in root meristemgatissue, measuring the mitotic index (MI), the incidence of
micronuclei (MN), and the frequency of chromosomal abnormalities (CAs). The alkaline
Comet assay was employed to quantify DNA fragmentation, and microscopic examinations
were conducted to idefyialterations in root tissue architecture.

The results indicated that nickel exposure resulted in a significant reduction in mitotic index
(MI) while simultaneously raising the incidence of micronuclei (MN) and a range of
chromosomal aberrations (CAs)¢inding chromatid stickiness, chromosomal bridges, lagging
chromosomes, fragments, and uneven chromatin segregation (p<0.05). Moreover, the Comet
assay revealed a marked increase in both the intensity and length of the DNA fragments
introduced into the tk of the comet images.

Keywords: Nickel, genotoxicity, Allium cepa, pomegranate seed extract, antioxidant,
chromosomal aberrations, DNA fragmentation.
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A REVIEW ON THE ISOLATION OF BACTERIA FROM THAUMETOPOEA
PITYOCAMPA (LEP.: THAUMETOPOEIDAE) AND THEIR BIOCONTROL
POTENTIAL

Dr. Baran SEVEN
TST Rakor Ve Tébhbi Al et |l er San. V d 00De c . Lt
000286405935

ABSTRACT

Euzophera pityocampa, the pine processionary moth, represents a significant pest threatened
the integrity of Mediterranean pine forests, delivering both ecological detriments and direct
economic losses. During tleaterpillar phase, the insect ejects urticating bristles that endanger
human and livestock health, concurrently depressing tree growth and weakening overall forest
resilience. The limitations of synthetic insecticides, notably regarding soil and water
confamination and the collateral impact on rtanget taxa, have stimulated the search for
biologically-based control methods. Among the candidates, entomopathogenic bacteria
sustainably sourced from the gut and cuticular surfaces of T. pityocampa appeaitgobrti
promising for mitigating larval populations without compromising ecological safety.

Within this review, we synthesize data concerning the sampling, phylogenetic resolution and
biocontrol assessment of bacteria extracted from T. pityocampa carsésldcollected life

stages. Recent surveys have confirmed the prevalence of Bacillus thuringiensis, Serratia
marcescens, Pseudomonas spp. and Enterobacter spp. Molecular fingerprinting and
conventional cultural techniques have confirmed that thesa tarbour insecticidal
determinants. Bacillus thuringiensis isolates display significant larvicidal potency, attributable
to simultaneous spore formation and the secretion of-foomr@ng Crytype insecticidal
proteins. Serratia marcescens and Pseudonmswlates, by contrast, exert mortality through a
multi-modal strategy that encompasses visceral damage, secretion of hydrolytic enzymes and
suppression of larval immune response, suggesting that these microbial agents could act
synergistically in future itegrated pest management protocols.

Keywords: Thaumetopoea pityocampag entomopathogenic bacteria, biological control, Bacillus
thuringiensis, biopesticide, microbial pest management
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A REVIEW ON THE IDENTIFICATION OF BACTERIA ISOLATED FROM
XYLEBORINUS SAXESENII(COLEOPTERA: CURCULIONIDAE)

Dr. Baran SEVEN
TST Rakor Ve Tébhbi Al et |l er San. Vd 00De c . Lt
000286405935

ABSTRACT

Xyleborinus saxesenii (Coleoptera: Curculionidae) is an invasive ambrosia beetle whose
attacks compromise a broad spectrum of woody plant taxa. The insect creates longitudinal
galleries in the vascular tissue, where it cultivates symbiotic fungi and baabdiverse
microbiota. Among these microorganisms, bacteria contribute critically to mineral digestion,
antagonism of competing microorganisms, and
novel environments. Recent investigations indicate thaebaaecovered from X. saxesenii

not only cohabit the beetle but also secrete metabolites with -bpmadrum insecticidal,
antifungal, and possibly antagonistic effects against phytopathogens.

This review synthesizes peeviewed findings on the isolah, phylogenetic resolution, and
functional examination of bacteria-essociated with X. saxesenii. The genera most frequently
encountered include Pseudomonas, Serratia, Enterobacter, Stenotrophomonas, and Bacillus.
The colonizers have been recoveredrirthe intestine, cuticular surfaces, and specialized
mycangia. Molecular phylogenetics, particularly the sequencing of the 16S rRNA gene, has
clarified their taxonomic position and inferred ecological niche. Complementary to
conventional methods such asa@rreaction and substrate utilization tests, novel technologies
including matrixassisted laser desorption ionization tofdlight mass spectrometry and,
increasingly, wholggenome sequencing, are being deployed to resolve species boundaries and
to illuminate the genomic basis of functional attributes.

Certain isolates have exhibited the capacity to suppress phytopathogens and rival microbial
communities, indicating their prospective utility in biological control regimes. Additionally, the
breadth of thig metabolic capaciti€s encompassing enzymatic activity, synthesis of

secondary metabolites, and antibiotic syntiesiaderscores their relevance to both applied
and mechanistic investigations.

X. saxeseniassociated bacteria thus constitute a valuabtzobial reservoir for advancing
inquiry in entomology, microbial ecology, and sustainable pest management. Persistent
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examination of these symbionts may yield-eompatible strategies for regulating forest pests
while simultaneously refining our compr@nsion of inse¢microbe relationships.

Keywords: Xyleborinus saxesenibacterial symbionts, 16S rRNA, microbial identification,
ambrosia beetle, biocontrol, insect microbiota
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GENETIC STRUCTURE OF Muscardinus avellanariu® OPUL ATl ONS KHEN T| RK
BASED ON MITOCHONDRIAL COI GENE ANALYSIS

Prof. Dr.Erc ¢ ment ¢ OL AK
Ankara University
colak@science.ankara.edu.000-0001-:58261615
Asst. Prof .SeDrk.i nPoezminn -keEkK E
Artvin ¢oruh Uni
seckinperincek@artvin.edu:t0000000261034840
Dr . Engin SEL\
AnkaraUniversity,
eselvi@ankara.edu.10000:0001:5370-3023

Prof . Dr. Teoman KA

¥mer Halisdemir Un
teomankankilic@gmail.com0000 0002 9576 5887

Prof . Dr . Reyhan ¢

AnkaraUniversity,
rcolak@science.ankara.edu.800Q 0003 1031 4073
Prof . Dr . Nuri Y
Ankara University,
nygt@science.ankara.edu.0000Q 0001 8426 2144

ABSTRACT

The hazel dormouseMiscardinus avellanariys the sole extant species in the genus
Muscardinusis a small rodent distributed primarily across Europe and Anatolia, ranging from
the British Isles to Russia. It typically inhabits deciduous and mixed woodlands with dense
undergrowth, as well as hedgers, scrubland, and overgrown gardermdten near hazel trees,

t hough not exclusively. Mor phol ogi caMastudi e
abanticusfrom Abant (Bolu) andM. a. trapeziusfrom C o kK a n drabzog. Hpowever,
molecular data oM. avellanariuspopul ati ons in Tg¢grkiye remain

structure is poorly understood. Although the species is currently classified as Least Concern by
the IUCN, its populations face significant threats from habitat feagation due to forestry,
urbanization, and agriculture. Investigating the genetic structure of such species is critical for
effective conservation planning and for understanding their evolutionary history. This study
aimed to characterize the genetic dsiy and population structure &f. avellanariusin
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Teée¢r ki ye usi n@Olganesegueice analysis. Ralfiall gene sequences revealed
11 haplotypes, forming two distinct genetic groups: Western and Eastern. The species exhibited

high overalhap ot ype diversity (Hd = 0.893 N 0.038)
0.01578 N 0.00113), indicating substanti al
evident, with the Western population ;showing

= 0.00906 N 0.00228) compared to the Eastern
0.00084). This sugge=d a larger, more stable, or more connected population in the west,
whereas the reduced diversity in the east may reflect historicaliosplamaller effective

population size, or past bottleneck events. Mismatch distribution analyses showed multimodal
patterns in both subpopulations, typically associated with-lermg demographic stability or
population structure rather than recent exmansThe high raggedness index in the Eastern
population (r = 0.4632) supperthe notion of a small, potentially isolated population with

limited genetic variation. Genetic differentiation between the two regions was pronounced. The
Kimura 2parameter geetic distance (K2P = 0.0248) and a high fixation index (FST = 0.75202)
indicated strong genetic structuring and restricted gene flow between Western and Eastern
populations. The low estimated gene flow (Nm = 0.16) further suggbibiis conclusion. These

findings demonstratethatM. avellanariusp o pul ati ons i n Tg¢rkiye are
with the Eastern population appearing more vulnerable due to its lower genetic diversity. As
such, the two populations should be considered evolutionarily signifiunits (ESUs) for
conservation, and regiespecific strategies should be developed to preserve their genetic
integrity. These findings also offered molecular support for the existence of two subspecies
previously identified through morphological anasys

Keywords: Muscardinus avellanariygenetic sucture,COlgeneT ¢ r ki y e
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¥ZET

Gel ecejin mimarisinin temel takl ar e, mi mar |
s¢rdegreglebilirli k ve teknoloji kavraml ar énér
yakl akem, g¢negmegz mimarl ék anl az@amaEameEar sadree
sorumlulukl aré ve teknolojik gelikmeleri de
-ékmaktadeéer . S¢rder el ebilir mi mar | &k, doj al
arttéeréel mase, at ekl ar émalazemdléd rmak el lvaen é-| envars
-evresel etkilerini en aza indirmeyi ama-1| ai
sunar ken; akellée binalar, 3D baske, sanal g
mal z e me kull anerdenmé Bun¢skale makd &, s¢rder ¢l
perspektifinden gel ecejin mi mar i anl ayekeéend
mal zemel erin 3D baské teknolojisi Il e gel ece
taramaseée yeélnamarkt adier .i nAr akt ér ma; s¢rder el eb

ile gelecejin mimarisinde 3D baské teknol oj
i ncel eyerek gel ecejin tasarémcél ar éna rehb
S¢r d¢ mlig Meetéknolojinin mimariye etkisi, gelecektma | z e me keaug rl eatniémnm é

sistemlerinde %rmd mlai- adajliecciekKltiikl. er e
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Anahtar Kelimeler: Gel ecej i n Mi mari si
3D Baskée Teknol oji si

, S¢rder el ebilirl

SUSTAKNABKLKTY AND TECHNOLOGY'S | MPACT ON M
STUDY ON 3D PRKNTKNG

ABSTRACT

The cornerstones of the architecture of the future represent a fdoeirdg vision in the field

of architecture, based on the integration of the concepts of sustainability and technology. This
approach arises from the idea that today's architectural understanding should consider not only
aesthetic concerns but also enviromtaé responsibilities and technological developments.
Sustainable architecture aims to minimize the environmental impact of buildings by protecting
natural resources, increasing energy efficiency, reducing waste, and using environmentally
friendly materias.* Technology, on the other hand, offers new possibilities to architecture;
developments such as smart buildings, 3D printing, and virtual reality are transforming the
design and material use of buildings. In this study, the use of materials in thecuochl
understanding of the future from the perspective of sustainability and technology is examined,
and how these materials will have an impact and develop in the future with 3D printing
technology is investigated through a literature review metho@ rHsearch provides a
framework to guide future designers by examining the material use and changes of 3D printing
technology in the architecture of the future with the integration of sustainability and technology.
The impact of sustainability and techngjyoon architecture can play an important role in future

material use and changes, and can lead to new systems in material use production.

Keywords: Architecture of the Future, Sustainability Technology in architecture, Material, 3D

Printing Technology

1.GK RK Kk

Mi mar | é&k, i nsanén -evresini d¢zenl eme sanat é
dejikikliji, artan n¢gfus ve teknolojik gelik
s¢rdegreglebilirli k kpgulaan@al ani enart e malsiamie mo v e
sistemler araseéendaki dengsyiyl ekouymay & vy @K

a ma- | a mH&dwur, 20@48. r
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S¢rdereglebilirlik, ekoloji k (doj al kaynakl a
eksi stem dengesi), ekonomi k (kaynakl ar en e t
b¢yeé¢emenion -evresel et ki den bajémsézl akmasé
karkéel anmasé, adalet, toplumsal denge ol mak
Yirminci y¢zyeéleén sonlaréna dojru heéezlanan m
tekni kleriyle mimarinin gelecejini kekill end

yapay zeka, nesnel erin i ntikegbneknolojilefnimimarlye 3D b

entegrasyonu, tasarémcélar ve m¢ghendisler 0 -
Yeni Dbir sanayi devrimi olarak nitelendirile
kat man ekl enmesiyle billgersiayiam sSemutkheésthalsa
kat manl arén art ara ekl enmesi i kKl emidir ve

bir-ok sekt°rde genik uygulama al ané bul makt
uygul amal ar ¢ zliri aldangreani xaltbiipt iert GP La'gebon ve
s¢rdegreéelebilirli k ve teknolojinin mimariye e

°rneklendirilmicktir.

a) TECLA Dék Mekanb) TECLA K- Mekan

G°rsel 1. 3D Baskeée ile ¢retilen s¢rderel ebildii
(17/03/2025https://www.ekoyapidergisi.org)

B u -al ékma, gel ecejin mi mari sinin s¢rder ¢l
Kekill enecejini anl amayée ama-| amaktader. Bu
czelli kle -éjéer a-askbnéentpkhahsjiyebiadaki BLI
S¢rdereglebilir mimarl éf én doj al kaynakl ar én

ve -evreye duyarl é malzeme se-imi gibi temel
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mimariye getird J i akellée bina sistemleri, 3D baskeé
tasarém s¢re-»I1 eri ve ¢(maligzregne, keulkli ésn & eiéradiaalka
taramasé metoduyla y¢reéeteél ecek bu arrdent ér ma,
gel ecejin mimar.i anl ayekéenda mal zeme kull an
baskénén kritik rolg¢gng ortaya koymayé hedef
tasaréemceéel aréna yol gesterici b i lojininbn@nka@d Kk a - €
czerindeki -ok y°nl ¢ etkilerini ve gelecekte
bilimsel bir -er-evede sunmaktér. Bakarel é b
-evreci yakl akéemlaré dels@,ekliekerkk pdahar man
yapélarén inkaséna ol anak sajlayacajé vurgul
2. S!RD! R!' LEBKLKRLKK VE TEKNOLOJK MKMARLI JI
Mi mar |l ék, varolukundan bu yana insanl éjén te
yansétan veylyakaetdé&j éekiemr &uran dinamik bir
yé¢zyéel da, ke¢resel °]l - ekt eki -evresel sorunl
k°kten dejiktirmekte ve s¢grdegreglebilirl ik il
S¢rdbriieli k ve teknolojinin i- 1-e ge-tif§]i
ka-énél maz ol arak etkilenmekte ve yeniden K
negfus, ikl im dejikikli7ji, doj al k,aymiaka @alr &@mé
sadece esteti kasvarilmimansal, °WweEéelgemnga- geeéreelk]
ekol oji k ayak i zini en aza indiren ve kayr
y°nl endirmektedi,r HrEkkoi myalpadr.ibhdodidyi®@8éeyyloasr t
sunduju i novatif -%z¢ée¢mloer s¢rder ¢glrerbli | dir I
oc¢stl enmekt eddur t(Ajtlek, Calhl #)e.

2.1 EKOLOJKK TASARI M

Mi mar | é&k, tari h boyunckaa ri mé&gagnl ke peznd e esngerl d ¢j rhet |
ve teknolojinin etkilexki mi sayesinde yeni b
-evresel sorunl ar ve teknol ojlkelé&rini pemimsemeaye | er |,
yekil bi na tasaremdrajrié ng e ruiyngluyeralierigbyimenerjiar t € r n
kaynakylapé nmagl ze mesi se-imini, sens®rler ve
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baskeée sistemlerini kul I[Ekroma ya p ey, ° rDl&r npisrimme
Tarihi:14.03.202h

Ekolojik tasar ém, projelerin doj al -evreyle
et meyi ama-|arken (Yeang, 2006), wekanladile bi nal

aték minigimszadyopluebilirlik il kelerini somut
teketi mini azaltmak i -1in Iy yal et ém, pasi:
uygul amal ar kritik °neme sahiptir. énghlfca, ¢
kaynaklar, fosil ga&kletmaktadéman bajemleéel éejeé
Yexki l bina kavr amé, géenegmegzde segrder el ebil i
°neml i yansémal aréndan birini ol uktur makt ad:¢
minimumat ék ¢r et i mi ve kull anécélarén konforunu
eder . Bu bajl amda, yekil bi nalarén karakter:i
aték mi ktaréenén azaltél mase, eoefpiruvielk e mkul
sajl éjéenéen korunmasé. Nitekim bu ¢- °nemli u

de ajeéerl ekl é& olarak dejerlen@irgémekekdi oj i( E

yekil tasarém uygulidmaxéiirl.e il gili g°rsel v

G°rsel 2. Ekolojik Tasarém Uygul amaseé (G°r
Yapeé mal zemesi se-i mi, -evresel perfor mans
S¢rder gl ebilir mal zemel er , d¢e¢kek enerji t ¢k
potansiyeli, vyerel kaynakl & ol madrairyl e# e®° nn ofkls

-ékmaktader (G¢e¢neYaweaem dD9regd seg i An &I0i1z7i) . ( LCA
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hi zmetin hammaddesinin elde edil mesinden ni'l
-evresel etkilerini dej(Bwupagredirree M j ainstée matrii k
20.03.2025) Dol ay éseéeyl a, mal z e me se-i mbnde Kekvl d
dejerl endirme imkané sunan Yakam D°ng¢seé¢ Ana

-éekmalGtta®@@t e s¢erder ¢l ebmellierr ib é@trare ky eméa i mad |l 2ve

Gor 8&lgrde¢r ¢l ebilir Bet@®Ghr Yalpey Mpayemekaril e el

Mi mar |l ékta teknolojinin katkélareée arasénda,

-ékmaktadeéer. Sens®°yleaeremerynzkRUEmbhaemaraeébi
optimizasyonu, hem verimlilifji artermakta
(Nematollahived i J g2 0&7v). Sanal ger-eklik (VR) 1ise,
s¢re-Iltasiameéenc €l ara ve m¢gkterilere daha bil i

sunmakG@GPard®dll e T&E&lEems°r |l er ve Vyazeéel éml ar arace

sajl anmasé hakkénda g°rsel verilmicktir.

G°rsel 4. l oTOun Sens®°rl er Ve YaDEMKRSArd Ener j i
BKDECK, 2024)
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3D baské teanobekt8&r¢sindeakmal zeme kull anéme
yarat makt ader . Daha az mal z e me il e kar maké
azalterken, ger i do°n¢kKt ¢r ¢l mgk mal zemel erin
a-éséendan bpoyt¢aknsbiyel e sahiptir (Uygunojlu

o

zell ektirilmik tasarémlarén héezlé ve veri ml
esteti k ve ikl exvded (HKklaad avies,umh@&3) .et Aynr, é ¢

cetil mik mal zemel ere ve uzun nakliye yoll aré
zaman kaybéné engell emektedir. Bu dur um, af e
ver i mli kull anél maséneée s aj | ampakilthdledde yetersizsel en e
kal abi IhdéZlien,deet ki | i ve -evreye duyarl é& baré

hayati bir pMehdizmde202d Gtimas@étad €3 D n b avwsekréi [°minket]iir

G°rsel 5. 3D Bet dips/Bensdk@apidéddsiomy / 2025,

3.3DBASKI TEKNOLOJKSK VE S! RD! R! LEBKLKR MKMARK

Yape sektoryg, s¢rekl i yeni mal zeme? ler inbiort
alander. 190061l erde sanayi ekonomisine ge-iK
dijerl2drli7v) . Bu d°nemdi®bév8ndobaeske kekheldoj ien
prensi bi sayesinde kal épdiikhkaty a< &k @me kotre daidra n
dijerl2021). D¢nyanén -ok kull anéelan yapé m
baskésée, mimar. esnekli k sajlarken ik-ilik m
oranla %3566 0 daha d¢k¢kelkman omiek aswaratrajkl ar saj |

di | e 20071 i
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Géenegmegzde segrderelebilirlik, yal nézca hamma
°tesine ge-erek -evresel, ekonomi k, ve topl
kabul edilmektenl (Bhattacheriee vel i ] e r 12e0r2il1 ) . Yape sekt®°r¢gnde

dengel erin kritik bir akamaya ul akteje bu
s¢rder gl ebilir -0 z¢ée¢mloer sunma potansiyeliy
teknolojilerni n y ¢ksek karbondioksit emi s3Daatdbnar € ©°n
baskée, malzeme tasarrufu sajlayarak ve potan

sunarak bu emisyonlaréen azaltel maséna katkeée

(Kloftved i ] er 12e0r2i0 ) . Ekonomi k bé8&m y,ared isme ryd,ntbkeentio
azal tma potansiyeline de sahiptir. Dahasé, h
da se¢rder el ebilir ba pr| uynaskal | a kK°€lm eskut nem ayleasylig@eerr |. a
teknolojisi, yeeglll gjriedtiimi Kkawrwalk|l é&dlear bon e
mal zemel erden yeni créenl oer ortaya -ékarabi
t¢eketimin °ngne ge-ebil mesi sayesinde °nemld.

Ancak, bualandak zor |l ukl ar arasénda heng¢gz standart |

y°ntemlerinin dojrudan uygul anamamasé sorunl

3D betonb as k & teknol ojiirslii kvekawgradegr, ¢ drededref i mi

Kelinldi ren birbirine entegre iki °nemli unsur
verimlilik, atéek azaltma potansiyeld:] ve mal
ul akmada kritik bir regltdegyphykrbdeBObetotkaAsykhée e £ a
teknolojisinin gelikimy®°n¢gn¢g belirleyerek -
ver i mli icretim s¢re-lerinin beni msenmesi ni t
yeki |, ekonomi k veg¢iwmeni loirk-aiyabi-ekmapénaeke?

(Confabric, Erikim Tarihi:30.04.2025)

313D Beton Baskénén S¢grdegreglebilir Mimariye |
3D beton baskeée teknolojisi, modern yapé sek
noktasénda dbh¢sggsEgt eapmelit edi r (Tarhan ve kah
gel eneksel i nkaat met otl aréna kéyasla -evre
sunmaktadeéer . ¥nceli kl e, mal z e me kul |l anémén
sistemlerindka kaynakl anan ve genelli kle °neml:i mi k
%3 0 il a %6 0 oranénda azaltarak doj al kayn
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Kantiyelerdeki -evresel y ¢ k¢ n  hBarunlaf birligté i | me s i
gel eneksel i nkaat én e n2Drbjeit oynwo jbuars k€ ¢ rsda -slt eerml ree
di jital kontrol mekani z gmk b & tiéenjksaaayt e spivrnod ee | cear h a

ayak i zinin koee-lglrnga sni nkee ka |l adnedklya, 223).¢ ena k € p e € r
duyarl e ve ger.i don¢kt ¢greglebilir czelli kl er
-al ékabil mesi, yapé mal zemelerinin ¢retimini
karbon sal énéméené da enea@aizmddakiidi dimekatai dej
proj el erisn,rcala tkédsaanl an ma s & n lkem ganpndan takaeuf ay n
edil mesine hem de eneryardeheé eanrddbisjpll ac-ikh €k

da mini mi ze egeimékimdrsi anl aména

Ekonomi k s¢ra-¢cadsgdmeddand i 3Dclked teanrd i pbias & € teknol

projelerinde maliyet etkin -°z¢:;mler sunmakt e
gel eneksel y°ntemlere keyasl!l a ikan | idk Kk anall e
sajlayab(tat&l edy a, 2023) . Ayné zamanda, m ¢
kadar kull anél masé prensibi sayesinde, mal z
katkeda bulunmaktadér . kanteiyapemi s¢gresi min
genel proje maliyetlerinde de kayda dejer a
yapéménda °neml. bir mal i yet ve zaman unsul
duyul mamasé, hem ekonomi kl kmglnm&kd ama@& noldamak
i nkaat s¢re-Ilerini basitlektirmektedir (Conf

Topl umsal s pred srpelkd b if li inrdleink bakél dej éenda, 3

°neml i faydal ar sunmakapeeenénkaazalymdee dekir
kaynakl anabil ecek i kK kazasé riskini d¢Kerere
ortamlaré vyaratmaktadeéer. ¥zelli kle doj al af
bar énma -%z¢ml eritesi sayegdebitlaoel umapas dayanékl
maj duriyetlerin giderilmesine yardéemcé ol mak
Bu -éjér a-an teknolojinin potansiyeli, dg¢gny

bir kelml eemgkzledir. ¥rnejin, Birlekik Arap

firmase taraféndan inka edilen i ki katl & bi
kel abil dijini g°stermektedir. Ameri kan Birl e
Kehrinde | CON firmasé taraf éndan 3 boyutl u
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s¢rdegreglebilir k°y alaneée, ¢¢tbygyntlekmoyakami al 3@

do°n¢kt ¢grebilecejini ortaya koymalka agléekel Arvd a
sayeda konut projesini bu y°ntemle hayata ge
yenilik-i yapélar inka etmektedir. Hollanda'
ise (Rehman ve Kim, 2021)y a3 éb ogyruwtjled elre tnodre bdae
kanéetl amaktader (Confabric, Eri kim Tari hi
teknolojisinin sadece bir inkaat y°ntemi ol
atélan °nemjunbia-akém 9?suer mektedir.

323D Beton Baskéda Kullanélan S¢rderél ebilir
Son yeéllarda mimarl|l ékta 3D baské teknolojisi
esnek, -evreci ve esteti k keébliarnl ibkut et etkansoal rog m
s¢re-lerinde yenili k- -%z¢mler sunarak gel e
3D yazéceéelarda kullanélan -exitli mal zemel er
bet on) kendi ne © zrg¢gl eabvianitrajMear eyl at s & dtgas ar
(Erl as, 2025) . Teknol oj i i | e iStereotitogkaft GSLAMal z e m
Se-ici Lazer ,BusedDeposltian ivedelihgS(EDBA i b i farkl & yazé
kull anél maktader . Filamentl er, yaygén 3D bas

gel i Kkt i r iddimekyed(Tdpal veaKawvut, 2024).

Pol i merl er, d¢kek maliyetl eri ve énokuy?mahegl
mal zemel erdir. Karmakék geometrilere sahip vy
Deposition Modelling) teknoloji si kull anél ar

termopl asti kl erl e bi tilereikk tkeat-nealné kkéart nmvaen puayrg-ud |
dayaneéer . Dayanékl el ek, esnekli k ve renk -exi
(Poliaktik Asit), ABS (Akrilonitril B¢tadien
(Y¢ksek Yojienlidwleny, PadalPU (Termoplasti k Polig¢
(Poli karbonat) gibi .Seridd9memde )] e3demask & Kktmal

etereterketon (PEEK) ve Polimetil metakrila{PMMA) g i b i yé¢ksek eri me seé.

tebmp | asti k filamentlerin mal zeme ol arak kull
2018) . Ek ol arak, séeveée halde veya d¢kegk erim
hafif ol mal aré ve i kKl eme kol agkléa& |taerréc inhe deednii l
(Xin ve di Adklaerifjl 2amen)tl er, PLA bazl é ol up
farkl e ahkap te¢grlerinin gereée¢ngmegngeg takl it e
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dejiktirilebilir, a narekdbilir yTepalewe dkavut,z202dp 8Bu a |l a m:
mal zemel er , [ i f i -eriji nedeniyle PLA"ya g°@
sahiptir.

Metal filamentler ise PLA veya polimerlekkee¢ kKt ér €|l mék meeal et okl apé

bronz gi bi eweit adumhalktngddr . PLA benzeuwwe °zel
parl ak baskeél ar. e¥gkseldi beantdaekmeedir tozu i
yézey 1kl eml er i uygul anabil mektedir. Estetik
Kavut, 2024).

Kumt aké iise genellikle prototolpup,e bmirmaok r
cretilebi Dpekkedukavemeti ve hassas yapeéseée d
i -in idealdir. i retilen paytal geaerl Hakkherékbe
re-ine ile kaplanér (Topal ve Kavut, 2024).

Serami kl er, temel mal zeme ol arak kil il e eld
bir ekl emel i cretim y°ntemlerden bakadi bu B
mal zemel er , darbe ve y¢ksek séecakl éja dayal
i Kl enebilir ve cilalanarak parl ateéel abil mekte
fizije aktareéemda esnekl i kewvamisklrar,rgd e bsonmnmra
ve éseél i Kl eml er zaman al écé ol abil mektedir.
Kompozitler i se ifrarakrlaéy amaglezlemeesli® Diillmea vkléu W rmak
par-al arén sertl ik, € s @ etldleyen dun rnalzemeler, hafif aana | € k

sajlam par-alar ¢retmek i -in - ediatnima sléiyfl aver
-ékmako&dgrrnl ¢l ¢kl eri, d¢kek ajérl éklare ve
mal zemel er , nekgekegperfenmandeigstril erde ©°nei

(W. Haoa, 2018).

Bet on, 3D baské teknolojisi il e mimari de gi
mal iyet etkinliji ve °l-eklenebil kekijidesayea
et me | mkan sunmaktadeéer. ¥zel ol arak formg¢gl e

kol ayca ¢r

e

kat man uygul ama prensibine uygun ol arak tasa
eti |l mesi sajl ahmakhddeéekul Baheman B
K

azal t ma, i gé¢ceée maliyetl erini d¢kKet maeéwma da

129



\QUHFMM(
& 5,

KCADE,
Ja'ré?
8
T

wwwwwwwwwwwwwwwwwwww

potansiyel i .baBué nndeed emalket,a dleet onun 3D baskeée t
inkaat sekt°r anfdeemidehakedglebhedektir (Topal

3D beton baykepétekmxlaajti svie; tasarém sekto°orl e

°neml i kat lélexrejgsuwmnani ankar g s.i nYie nkiel kiikl-Iie ntdaisrameét
sayesinde, buken ol o] i t emel ihtiyabkbgeg& bézl ot anghn
Konut yapéméndan i nkaat el emanl aréna (kal éerg
projelerine, yapay resiflerden mobilnya we rhe
uygul ama vyelpazesine sahiptir. l'stel ik, i ns
ortamlarénda sunduju g¢é¢venl i - ° z ¢(Ndda@aah,e de

2018)G°r68etda 3Dbkhatomaislg@ssettakkhnérntdar .

G°rsel 6. 3D Beton Knkaat Baskésé (PEI

3D baské mimarisinde kull aneéel an rdeg kd e mlail zle
r ol oynaBnakmadzemel er , mi mar |l arén yarateéeceél
ger-mel erine ol anak tanérken, daha hézle, ver
sunar . 3D baské malzemelerinin sajladéjé ol
tasarémlara d°n¢kmektedir. Gelierclekrtiemi BiDn bwe

alanl aréemézén ayreél maz b20r24p,arEraiské nh allairniehig:el

3.3Mi mar i Projelerde 3D Beton Baskeéelarén Kul | :
Mi mar i cretimde uygul ama akamas ayduramaymam@ak ém s ¢
b¢e¢yek °1 -¢de gel eneksel y°ntemlere bajlé ka
d°k¢m hem de prefabrik ol ar ak t emel yape
s¢rdegrmektedir . Betonun bu denl ia tderkciikh ¢cerdeitl
mal iyeti, farkl e formlara kolayca kal épl ana
dayanéekl el éjé& sayeéelabilir. Ancak son yeéellard

3D baské teknolojisimBuoluantemgl gedenkkrara

y°ntemlere kéyasla sunduju tasaréem °zge¢erl ¢ ¢
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°] -¢de azaltmasé, daha az mal zeme i srafeéena vy
ol arak mal iey eptoltearnis idyéed gr nbul unmakt ad@°r s(ely g ul
O0dGee |l eneksel y°ntemle ile 3D baskée otomat:i

veril mi ktir.

: _____ ﬁf ﬂ: +‘”‘rT‘ ( _fm+%

HAMMADDE CRETEM TESISI BLOKLAR INSAAT EKIBI EKIPAANLAR ATIK MADDELER

3&#&1-4;’5 HE“"
G°r el Geleneksel y°ntemle ile 3D basknasoét omat i |
(Taylor ve dijerleri, 2003)
3D baské atysmlen glagnaingia, yerinde inkaat s¢re-1 e
kol ayl aktérarak inkaat ekipmanl arénén takeéenm

kazal aré rislkirni 3de bazs&léet maelktnaod oj i si yl e ot or
1980"' l erde Japon «kKirketleri tarafeéendan ateélr
yerine getirebilenrobda | ar Kanti yel erde beton zemiln tesv
ve mal zeme takéma gibi basit iklerde kull anée

House Zero, Doju 17 Sokak Konutl aré ve Kamp

3.3.1 House Zero (Austin, Teksas)

House Zero2 00 0 m] ' | kagtayah4 ry atl alkn éodas é, 1 yakam al
i kl'i me duyarl é& biGP|I 3Rekhkananhda@pr kpesmbdanan bu
duvare" ol arak adlandéreélan cephesiyle dikka
ahkap eélnenkanmlllaanéel déjkavkenut tba,r d&uwewkarllder i nkze
formla daha decoejlale beidB8°l rg@)afguivgam | at él mék k° kel
dol akem al ynulmukarkd gyyedatlkd er 28238)] | amakt adér (1C

Evin duvarl ar e, 3D baské wuygul amal are i -1in
"Lavacretek ul | anél arak, yalétém ve g¢-1lendirme am
ya,)é haft dadan sk&sa®(CON, A0RB.l mékt ér
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G°rsel 8. House Zero dék cephe g°rseli

Konutta asma katta yer alan pencereler ve

-ékaréerken,gec¢aerdpabel uarinl s@e&nmmaik a¢ aljalna@ makat] d
3D baskel é& duvarlardaki i- bokluklar, tesisa
hava ge-irmez ©°zelli ktedir. Ayreéca, ahkap i -
dayaneéekl|l el €] & ar¢tzéeryéer kgeonr, e ktud sl aarnléd nancaas) €& syay e
uyum sajl ama2o22adéer (1 CON,
A-ékl ékl arén yerl eki mi ve tasaréménda da d
géendeégzleri oturma odasénéen doj al boyuhdager at mas
alan y¢ksek kat pencereleri dahi 120)dG°Iresredk vy
96da House Zero konut i-i mokirliymi detayl ar é
i
G°r 9el House Zero konut i-i mobilya detayl aré v
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332 Doju 17. Sokak Konutlare (Austin, Texas)

Austin, Teksas'ta hayata ge-irilen dikkat - e
yeni |l i k- bir yeékkan&mtsunLON3IDnbaseknol oj i si
Austin'de konuml anan b u proj e, Amer i ka Bi

piyasal aréndan birinde artan konut talebine

baskeé teknolakj ii 91ik ak eldli dreeal du °zel tasaréem ev
al anl aréevesuamake azaltarak -hedefleraektedir. Poje r d ¢ r ¢
kapsaménda, a-ek kat pl anl aréna ve minimal.]
bulunmaktaé r . Her biri °©zel bkaohn-uetsliayrl éen dH@Bykéakt!l ¢ Kk

metrekare mas énd a dej i kd yaeak attlasel asre-@nekl eri
edebilmektedi(ICON, 2021).G° r 4§ 8bda Doju 17. Sokak konut |l e

verimi Kt i r .

G°r 46l Doju 17. Sokak konutl 3802®B.nén déxk cepl

ICONunwe b sitesinde belirtildii]i sczer e, bu °zg

mal zemel erine kéyasla ¢ste¢egn dayanéekl el éja sa

bazl & malzeme il e inka edil mi keidesteklengrek, n c i I
modern bir dokunuk katan siyah met al kapl am
ahkapla tamamlanméxkxteéer. Yexil, beyaz ve topr

renk paletiyle tasarl ananebsatk®@nmada,r epr ajaen
g°zler °n¢gne sermektedir. Logan Architecture
sahip bu evlierin zkkmiankbhbhagehérRmi RK&aé e ae
teknolojisiyl egelnxme kddall eyn° rytagomllearre g°r e dah
yapéya sahip ol maktadér. Bu yenilik-i teknol
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gel eneksel y°ntemlerle inka edilen evlere
dayaneuknlaérlaékk ysakam@ a@liaymina e (Bether2024H.Gad dnlatkd e d € r
Doju 17. Sokak konutl arénén i- mekan g°rsel.]

G°rsel 11. Doju 17. Sokak konutl arénén i - |
333 Kamp C (Bel -i ka)
Bel -i ka' da yemmal2R0idAKkampaCném di kkat -eken |
ol ar ak, yerinde 3D baskée teknolojisiyle ink
yé¢kseklije ve 90 metrekareli k bir tawman al a

gel i knmd kyadB20dbc eséyl a sadece ¢- haPrajgi P nleé s
Emi el Asci one' nibwevibanzerdeu Inaléé] @ y@gir @in,sabibbir® ne ml i

3D beton yazécé kullanéelarak t¢i¢mmbkmasedef éct

D¢nyanén farkl e yerlerinde 3D baskéyla ¢reti

fabri kada basél an bil ekenlerin yerinde mont
uygul ama -éjéer a-an birodyakEaké@mée Tamshli : 661
Knka s¢recinde betondaki l'iflerin yané séra

baskée teknolojisinin sunduju avantajlardan b
inkaat y°ntemlerplhara ziolmtuiny a- od wyu lknad mé k , b u
b¢gt-e a-éseéendan yaklakék y¢gzde alt mék oranée
(Cobod, Eri kim) . TaGehi kObrO0Obi Pé6eBs ge°re, bu
y°nteml er | e erlarkdens e diklagn dbaehmmz f azl a baménca
nedeniCOBOD' un ©°zel 3 DP ¢bragszksee, zy ayz¢ézceéysléedré rve kal é
dayanékl el é] éne vet érzngpagnt mdamr alkd eirli inn taasar
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beni msendi i bu °rnek evde, gé¢nek panel |l eri
enerjili zemin ve tavan ésétma si st emi kul |
teknol ojisinin kontuansiinykeal ait ésnadmau ts ubnidruj e kpiol d
daha hézl é&, ekonomi k, dayanékl é& ve -evreci )
dejerl endiri|202kKkG°er dki2rd d(eB dkc@megprc,E phe g°rsel i v

Gergel Kampefhd©ée®° rCsel i (Deezen)
4. SONUC¢
Mi mar |l ék, 21. y¢zyeéelén dinami k kokull arée alt
gelikmelerin etkisiyle kapsamlé bir d°ng¢gkegm

i bar et ol mayan bu di siplin, iks yeniliklerr gd e bi | i

baréendérmakt ader . N¢fus artéxke, ikl im dejiKk
mesel el er mi mar | ar é&; ekolojik tasarém prens
hayata ge-irmeye ve energkt evceirri.mlBU ig¢grne- taer,t
se-iminden enerji sistemlerine kadar her a K

kaynakl arén korunmasé zorunlu hale gel mixktir

Teknol oj i mi mar | éj &, tasarém ve uygudkama S ¢ |
nesnelerin internet. ve sanal ger-ekl i k gil6k
karmakéek tasaréemlaré g°rsellektirmesini ve b
kel maktadeéer . ¥zell i kl e 3D bzaesnkeé ktuel kl naonl éon éi nséi
tekni kl erini k°kl ¢ bir kekilde dejiktirme po
formlar én sreti | mesi, at ek mi kt ar @éneén azal
entegrasyonu, s¢rder gl abiesiendankbdaty ¢y dul ame
baskée yalnézca konut dej il , ayyanréa tzmaankatnaddaé rs.¢ r

135



 CONFERE,
& 5,

WCADE
Ja',rq/
8
T

uuuuuuuuuuuuuuuuuuuu

Araktereéelan projeler arasénda yer alan House

bet on baskéneéen akdoer uet hiérzk a sneanldiay estajelt ki nl i J i,
faydal aré somut bir kKekilde g°stermektedir.

daha az aték ¢retimi, daha d¢k¢gk 1T K géceé¢e ger
sun@a ak gelecejin inkaat anlayékéna ékék tut ma

3D beton baskeé teknol ojisinin s¢rder el ebi |

faydal anmak i -1in, mal zeme arakteér mal arée texyv
Ger i do°n¢ kKt greg ldmysxt uvey a-peav mal zemel eri nin 3D
yaygénl aktéeréel masé ve bu alandaki standarti z
Ayréca, 3D beton baskeyla ¢retilen yapeé el en
geliilkme g i czeri.Miemarnll €k éé mat iémier m¢gfredat! ar é
ve dijital teknolojilerin entegrasyonu daha
ekolojikbi I i n-, teknoloji k okuryazarl ék ve disipl
T¢m bu -abalar sonucunda, mi mar |l arén s¢rder ¢

ayne zamanda yarat écel ekl ar éné hbar e-klPezt¢eml ge
gel i ktirmelerine férsat sunan bir ol anak ol a

bir gelecejin yaratélmasé a-éséndan son dere
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ZERO WASTE APPROACH TO INDUSTRIAL WASTE: A CURRENT ANALYSIS

Zilan KAYA
Ataturk University,Institute of Science
Department of Environmental Engineering Er zur um, 25240,

zilanskaya97@gmail.co@RCID ID: 0006000281244714

ABSTRACT

A growing population and the parallel, evecreasing supply and demand processes have led

to increasedndustrial activity. The result of this recurring situation is the produce of large
guantities waste. The notion of "waste," describe as item that must be thrown of, left in the
environment, or discarded, requires management because of prevent poliditiedune risks.

It must be managed consistently with appropriate methods as result of the damage it will cause
to nature. The zero waste system, considered current and important waste management method,
encompasses many objectives, including preventirigeabeginning of pollution, decreasing

the volume of wastes, minimizing waste that needs to be disposed of and guarding ecolife. To
avoid danger ecological balance, the zero waste system must be implemented and its
sustainability have to provided. In induss that generate various sorts and great many quantity

of waste, waste management is important for energy and cost productivity. The harm caused by
industrial waste is quite great. Zero waste practices, highly valued globally, also being
prioritized inTurkey for all areas, including industrial facilities. The purposed of study evaluate
waste generated in industrial facilities and their management frorwaste perspective. This

study was based on literature research, data reported by TUIK and mni3tne research
analyzed of the zero waste system and details, the various sorts of waste produced by industry
facilities, the circumstate of management strategies. Negative situations were specified.

Advices were made for the established negatiMes alvantages of the zero waste system were
cited.

Keywords: Industy, Waste, Zero Waste.
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ABSTRACT

The increasing number of people and vehicles in our cities unfortunately creates noise pollution,
which is an environmental problemoise pollution, which is accepted as a serious pollution

by the WHO (World Health Organizatip has negative effects on human health physically,
psychologically, physiologically and on individuals' work performahdeas also been proven

by studies that green areas have important effects on reducing these iBgiagtan important
component bgreen spaces, plants are living materials that provide aesthetic, functional and
ecological benefits to cities and citizehsthis study, it was aimed to evaluate 10 plant taxa
that may be effective in providing noise control in our citieshe seletion of these taxa, not

only their functional properties (noise screen, shade, space creation, focus, etc.) but also their
aesthetic (leaves, flowers, fruits, etc.) and other uses (medicinal, hedges, etc.) were taken into
considerationPlants of differen sizes (trees, shrubs, shrubs) and different growth forms
(evergreen, deciduous) were selected to further reduce noise and to provide this control in 4
seasondVithin the scope of the study, the characteristics of these plant taxa were revealed and

suggstions for plant compositions that can be created with these taxa were proposed.

Keywords: Noise control, plants, plant compositions.
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1.INTRODUCTION

The 21st century's changing needs and technological developments, industrialization, migration and
rapid population growth in cities are disrupting the natural and cultural ecosystem of cities and creating
adverse environmental conditionsitrable environmentsEspecially the increase in the number of
people living in our cities and the increase ioton vehicles has created an environmental problem
called noise pollution.

Noise pollution is defined as an environmental and heatibl@m that has an impact on the
emergence of various physical and psychological problems in people's livgas&tichr ath

Rao, 2006 ; Geor gi adou e Noisa pollution, 2vBidh 4 defirgdig r a mo j
t he Dictionary of Environment al Ter ms as |
physiologically and psychol ogeiottlzelavirgnmentalg at i v e
and health problems in questioowadayg K e &ndbtan, 2002)Exposure to noise at a level

that causes dissatisfaction or disgust, which may lead to sabotage of human movements, is
known as noise pollution (Bhanap, 2013, Cansa28t9).The increase in noise levels in the
natural environment due to human activities that produce sounds harmful to living organisms
is defined as noise pollution (Slabbekoorn, 2019; Sava et al., 208Be pollution ranks
second among the problems that canseahealth issues according to the WHO (Tercan and
Yaman, 2 0 2etl al, 2022 Sakawenal., 2095and is consideretb bethe third most

serious form of pollution after air and water pollution (Khilman, 2009; Maleki and Hosseini,
2011).The adverseffects of noise on human health include physical effects (such as hearing
loss), physiological effects (such as high blood pressure and rapid heartbeat) (Franssen et al.,
2002), psychological effects (such as insomnia, delayed sleep onset, and iy)itgoitrell

et al., 1997), and effects on work performance (such as decreased work efficiency and hearing
impairment) (Evans and Hygge, 2000; Burns, 18% y r a mo | | Green spateks 4nd.
plants play an important role in minimizing these etfe Studies have shown that these effects

are reducedFor example, Yangt al. (2011)have shown that green spaces have a stress
reducing effect on electroencephgiams Renterghem et al2016)found that viewing outdoor

plants reduced noise annoyance among people living near busy aummbovand
Dimitrova (2015) investigated the relationship between the psychological noise reduction
effects of green spaces apdrsonal noise sensitivity and the relationship between urban
residential green spacesdamental healthDzhambov et a).2018). They found that the
negative effects of road traffic noise on mental health may increase invetbast any
plantings Asakura, 2024.

Plants provide psychological benefits to individuals by offering different landscapes with their
physical characteristics (leaves, flowers, bark, branches, fruits, etc.), while also contributing
functionally by providing shade, separating ssccreating spaces, and preventing air
pollution, visual pollution, and noise pollutiosic.

Noise control is the process of reducing noise emitted from any sound source to an acceptable
level, changing its acoustic properties, reducing its duratiomasking it with another sound

that is more pleasant or less disturbing, thereby complelielynating its harmful effects or
reducing them to a reasonable lev@honymous1999;¥ nder and Gldaguea , 201
are taken to control noise using inanimexte living materialsAt this point, plants that develop

and change over time are important as living materials.
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The characteristics sought in plants used for noise reduction can be listed as follows.

- With fairly large and stiff leaves

- Leaves shouldbe perpendicular to the direction of sound and arranged so that they overlap
each other.

- Plants with a dense leaf structure.

- Species that do not shed their leaves in winter,

- Plants with dense branches and leaves extending to the ground,

- Plantsthat form dense rows,

-Pl ants that are tall in addition to the abo
2010).

This study aims to evaluate some plant taxa that could be used abneaiks.

2. MATERIAL and METHOD

The materidcdy domrsitshtes sotfu 10 pl ant taxa. Thes
their fumctieomnalti cbBabutsRIl st § oaprl dninge sidreal saiiegsnt |
or functions such as creating spageshaslepar
ruit., noi se control, conceal i ndgTlhunwasnttueddy vai
eveal ed other functionall nusaedsdiitn oaddiitdienrn i
reated for the selectéeadckipl artstthaexa, arhdriarcft
ses was also provided (Table 1).

cC O = — —h

TablAExmpleofldenti oy phadt taxa

N o S €
Scoent freduct Fam IyGrOWthS ze AeSth(Other u
of taxa form propet
val ue
Leat | H0E7 00
Taxus hg02 dB |Taxace|lEvergr|{Tree |for m, w o ldl f
textu
med ¢ n
Deta | ed nf ormat on about the spec es were
sources and plant databases (AKREO W, alh@l44a;s
2025
3.RESULTS
|l mages of 1A0c ep | apnste dtogppd aat @nu s, Crat aegxs mort
aqui fol i um, Pyracantha cocci ree,a, Ta&Sxyus nlgac cvautl

cordata, Vi bur paurne rshhyotwnd oipnh yRHilguumr e 1.

Two of the plant taxa eval uatcdchk, ithwa Bley s adly
46 dB, t-8r d8, bgl0é dBy, & nd2o0@8B8xbyf 1@ hese pl ar
deci duous, while foue prantyveirgdieendudl t hwouge
deci bel s, as mentioned above, nNoi ye ccemt i mlg
compositions that Wrohi dbdia bagwkri houef obéct.
study wer er 8 mabkrke,e athvdo faderru blke esel ected taxa
features such as I|Feoav exJantpll sewle awsitiadala di S reuv @ rsi
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med ¢ na
hedge.
Attract
Kl ex aq w | dl fe
L 68 dB |Aqu folEvereg/ShruduLeaf, med c wsa
hedge
Table 2 contiuned.
No se r1 €
val ue (
Sc ent Gr owt Aest h{Ot her
name of al.\,/eZOOFam Iyform S Zeprope ( PFAF, 2 (
G¢lgen,
Pyracan
coccline 24 dB |RosaceEverg/ ShruFru tAttract
w | dlI fe
M. Roem
svmaa Smal Attract
X 9 - 68 dB |[Ol eace Dec d FI owe|medc nal
vul glar 1 tree h
edge.
Spiraea
v an heolut 02 dB |RosaceDec d/Shryf!OWelAttract
form |hedge.
(Br ot)
Taxus k Form Attract
L 0-2 dB |[Taxace Everg|Tee E . lmed ¢ na
r t
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i Attract
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Tabl e 3. Functional <characteristics of selec
Shad

Sc ent f D v cChangL m Red ScrelEmph and Backyg AT No ¢
areag scal t o nd pol I

of taxa t o ng s W N cont
spac cont

cont

Acer * * * * * * * *

pseudonpll.

Crataegu * * * * * * *

mo n o glyancaq

Fagus SLy * * * * * * *

KIeX aq_u * * * * * * *

Pyr,‘acant * * * * * * *

cocIVn e e

Syringa . . . * .

L.

Spdeaa_

v a n heoi(uB rt * * * * * * *

Zab.

TaXUS ba * * * * * * * * *

Tii1fa ma * * * * * * *

Viburnum

rhytidop * * * * *

He ms| .

4. CONCLUSION
Pl ants provide habcittobaeao®!l ol §y off oTohltuhser i té1sevya
of fer sptaersctfioonibet ween humans aRldamtushaarse

of wvital i mportance in our world thanks to t
I n this study, 10 plant taxa thatoosah beatwuvan
as well as providing noise control were exam

Pl ants are dynamic materials as they <change
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ful fil these funcAtobhbhi shpoughoputtthe yveport
by consi dewiongl teHd emaass | n t his sutsudtyg x ad weevre
sel ected.

Suggestions for compositions that can be cr e
the study ar el gu yeeals tianodl a2b,| ea 4cesmmbatl ntealen wm o f

species is used tovecnte antocel sl eagyded ri ensga gagheds titi ob opsr
continuity in aesthetic features is ensured
and in the flower saighyes hzorspdenmgdeens bal ar
achieved,s and crkeeids ¢f mirs dggexatsionrs,. 1farnymil t d tosvew i
aesthetics and in suggestion 2, pl antlsn wi t h
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aesthetic Iimage that starts with the colorat
autumn to early spring. thmasuggese¢iobactivehi
are repbewamcdtthyetfilcs in the spring.

TablGomMpos t on suggest ons w th the 10 chosc¢

Pl ant spec| Aest het ¢ No setre

val ue

r pseuldopl at FIOV\I;eeraf(Wh 812 dB
SuggestCrataegursa moqo( (re’d) 24 dB
Viburnum r hyamg Flower (\ 810 dB

Fagus slylvatice Leaf 68 dB
SuggestSyringalLvul garl FIl ower ( 6-8 dB
Pyracant Ma Roeam Fru t (r 24 dB

S u estT?I?a M oridat a Leaf 46 dB
99 Kl ex aduifolfur Fru t (r 68 dB
Su estTa;gus haccata Form, fru 02 dB
99 Spaa varl{dut tot) F1 owehr t(e 02 dB

Composition combinations created with 10 pl
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ABSTRACT

Urban ecosystem services are generated by urban green infrastructures such as public gardens,
residential gardens, cemeteries and campus areas. University campuses-pra/aenapen

green spaces that provide both giogl and social opportunities for students, academics, staff

and even the local public, and also provide various ecosystem services through the green spaces
they have. University campuses, which are an important compoingntian green spaces, have
beenundervalued for the ecosystem services they provide together with other urbayrexren
spaces. I n this study, the central campus of
chosen as the stuy area.-6ite observation technique was used to detariiie ecosystem
services provided by the campus, and the ecosystem services provided by the study area were
examined in terms of evaluation parameters obtained from literature datas. As a result, the
campus, with its modern buildings, creates a workieg@for students and workers. The green

areas on campus not only improve air temperature, support pollination, and provide high
aesthetic value, but also create habitats for many animal and plant species and provide a wide
range of ecosystem services sashrecreation and educational value. At this point, it can be
concluded that university campuses and associated ecosystem services in urban landscapes can
play an important role in enhancing the quality of life in cities. Therefore, urban green

infrastructires should be planned and managed in a systematic way, so that they can provide
maximum service.

Key Words: Opengreen space, Ecosyst em ,Jaivensity campuses.Nev K e hi r

1. INTRODUCTION

Human activities and quality of life are closely related to ecosystems. With urbanisation and
the increase in humanduced activities, ecosystems are being degraded and even destroyed.
However, humans obtain many products and benefits of vital importance from the processes
carried out by ecosystems and the functions they perform (Albayrak, 2012). According to the

MEA (2003) report, humans are an integral part of the ecosystem, and ertegysieide many
services to humans.
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Urban ecosystem services are defined as ot
ecosptems within a city to its residentsodé (De
under four major categories: provisioning, regulating, supporting and cultural services. Of
these, provisioning and cultural services are services that people bemefidifectly, while

regulating and supporting services are services that people benefit from indirectly (MEA, 2005;
Boyd and Banzhaf, 2007; Braat and De Groot, 2012). The services provided by urban
ecosystems, which form a bridge between natural ecosystetharban dwellers, are made

possi ble by green infrastructure, which is p
and Mirici, 2019).

Blue-green infrastructure such as rivers, lakes, parks, cemeteries, urban greenways and
educational campuses lded in urban areas with dense gray infrastructure are components that
make up the urban ecosystem (Benedict and McMahon, 2006). Urban green spaces, which form
the basic component of green infrastructure systems, provide a wide range of ecosystem
services @ cities and citizens in both environmental and social terms. Urban green spaces
provide many ecosystem services, such as regulating the urban climate (La Rosa, 2014; Shin
ve Lee, 2005), reducing flood risk and controlling erosion (Zhang vd., 2012), sagpor
sustainable food production and safe water supply (Enrica vd., 2023; Hussain vd., 2023),
improving urban landscape quality, promoting recreational and tourist activities, protecting
biodiversity, and ensuring the sustainability of ecosystem integiityy also make important
contributions to the preservation of traditional cultural heritage (Nguyen and Truong, 2024).
For this reason, green spaces in cities are very important in terms of ecosystem services (Bolund
and Hunhammar, 1999; Forman, 2008; kzen et al., 2015).

The university campuses, with their population and functional areas, are not only institutional
areas that provide educational services and are equipped with various facilities; but also they
are dynamic, multifunctional and sustainablang spaces that directly contribute to the social,

cultural, economic and environmental components of the urban landscape (Colding and Barthel,
2017). In addition, university campuses, with their green spaces, diverse vegetation and
educational opporhities, contribute to the development of urban ecosystems and support the
providing of ecosystem services that benefit human health, ecological diversity and the general
wel-bei ng of city dwell ers (Dojan et al , 2023

Urban ecogstems are cities and the surrounding, seciologicalsystems where most people

live (Maes, et. a).2016). They are very peculiar ecosystem types: they are almost completely
artificial but they include, in different proportions, all other ecosystemstyral they are

strongly influenced by human activities. University campuses, which are one of the types of
urban ecosystems, provide many ecosystem services not only in terms of their educational
function but also in terms of ensuring the sustainabilitthefurban ecosystem, improving the

physical environment, and supporting social interaction. It was aimed to determine the
ecosystem services provided by the central c
this study.

2. MATERIAL AND METHOD

151



\LoﬂFiﬁfm;
ot f.r‘f

%,

MADey,
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Figure 1. The location of the study area

On-site observation technique was used agethod in the studyA field study wasonducted

to assess the ecosystem services provided by the campus. The ecosystem services provided by
the campus were identified based on 4 major categories and 3@adings defined by the
Millennium Ecosystem Asssment (MEA) (Table 1he ecosystem services provided by the
campus are supported by the pictures obtained during the field studies and recommendations
are presented to increase the contribution of these services to flcamipus users awdizens

Table 1.Ecosystem services (MEA, 2005)

Supporting
services

Regulating services

Provisioning services

Cultural services

Water cycling

Air purification

Food

Recreation and ecotourism

Nutrient cycling | Climate regulation Raw materials Cultural heritage  an
identity

Photosynthesis Erosion control Genetic resources Education values

Soil formation Water purification Decorative resources | Spiritual and  religious
values

Primary Pollination Fresh water Knowledge systems

production
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Natural hazarq Biochemicals an( Inspiration

regulation ornamental resources

Flood regulation Aesthetic values

Disease regulation Social relations

Pest control Sense of place
Cultural diversity

3.RESULTS

As a result of the field study conducted to identify the ecosystervices provided by the
campus, a total of 18 ecosystem services Wi
Campus, including provisioning services (n = 3), regulating services (n = 5), cultural services

(n = 5) and supporting services (n = 5).

31lSpporting Services Provided by NEVU Damat K

The campus open spaces have the function of an area that allows students, academic and
administrative staff to interact with nature and soil through the landscape ornamental plants it
contains A total of 86 woody taxa were used in the planting design, belonging to 23 families.
Besides oxygen production through photosynthesis, the plants in the campus contribute to the
nutrient and water cycle, support soil formation and improve the Borthernore, the
decomposition and mixing of leaves, branches and fruits from the plants throughout the campus
into the soil supports the cycle of nutrients such as nitrogen and carbon.

Many taxa used as landscape ornamental plants in open spaces are ecologiogiiynt not

only for their aesthetic functions, but also for their potential to create habitats for various
speciesVarious tree and shrub species used in urban areas provide habitat, food and breeding
sites for many species that have adapted to thenuebosysten0 B¢ t | er  eln thisa |
context, the 8@axa used in the opegreen space of the campus provide an important
supporting ecosystem service with the potential to provide habitat and microhabitat for many
species (Figure 1).

, 2

Figure 1. The food and noffiood product groups used in the campus contribute to the nutrient and
water cycle of both the campus and the city.

32.Reguld i ng Services Provided by NEVU Damat Kb

Vegetation plays an important role in the regulatibailoquality at the ecosystem level (Bolund
and Hunhammar, 1999Due to the larger total surface area of needles, giving conifers larger
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filtering capacity than broadleaved trees (Stolt, 1982it deciduous tree may be better at
capturing particldooundpollution. Therefore, mixed species compositions with different leaf
morphologies are considered the most suitable alternative for improving air quality (Bolund
and Hunhammar, 1999 this context, 21 (25%) of the 86 taxa currently found on the campus
belong to the Gymnospermae subdivision, while the remaining 65 (75%) belong to the
Angiospermae subdivisioifaking into account the plant diversity and taxonomic distribution
on the campus, the campus vegetation provides ecosystem services in termithgegu
quality.

Urban green areas creatgitablehabitats for many pollinators such as bees, birds, butterflies
and insects that feed on different plant species (Buchholz and Kowarik, 2019; Dylewski et al.,
2020).In this context, the campus createbitats thasuitablefor various pollinator species

with its vegetation and provides an important regulating ecosystem service in terms of
supporting pollination.

Vegetation, mitigating floodwater speed and impact while stabilizing soil and preventing
erosion (Dunne et al.,, 1991). University campuses also reduce surface runoff with their
vegetation cover, increasing infiltration into the soil and reducing flood risk (Zhou et al., 2012),
therefore, the campus contributes by providing important serviegtoate the flow of water
throughout the city with its green texture.

Due to urbanization, the morphology ofie#t is changing, open green spaeee decreasing,

and the proportion of impervious surfaces is increasiings situation increases urban heat

island formation and leads to changes in the urban climate at the microltela. trees

provide a direct ecological service to cities by reducing urban surface and air temperatures
through both shading and evapotranspiration (McPhearson, 20itilyvate surfaces in urban

areas contribute to the formation of microclimatic areas by lowering the environmental
temperature through evaporatibnn t hi s respect, NEVU Damat Kb
vegetation and water surfaces (ornamental pools), cotdslbo the strengthening of the urban
ecosystem by contributing to the regulation of the urban climate on a regional scale (Figure 2).

Figure 2. The ornamental pool and the plants used in the campus contribute to the regulation of the
climate at theegional scale.

33.CulturalSer vi ces Provided by NEVU Damat Kbr ahi

Cultural ecosystem servicespresent intangibldimensions of the links between people and
ecosystems that are psychological, philosophical, social, and spiritual and are at the very core
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of human valugs and preferences (Russell et al., 2018)this context, cultural ecosystem
services provided by university campuses are intangible benefits that contribute to the physical
and mental welbeing of individuals (students, academic and administrative siadfinclude
aesthetic, soctgultural and recreational values.well-structured campus with natural areas

offers students a pleasant experience, encourages them to learn in the campus environment and
supports positive social interactions (Carrus et28115; Hajrasouliha, 2017NEVU central

campus provides various opportunities for students, academic and administrative staff such as
walking, sports, recreation, participation in cultural events (festivals, exhibitions, talks,
competitions, etc.) and satizing thanks to its open and green spgacorts areas, walking

paths, seating and recreation areas, life center and culture and congress center (Figure 3).

Figure 3. The various arts, sports and cultural activities organized on the canpgpestshe social
interaction of the users and allow them to spend their leisure time.

Seasonal changes and growth cycles of natural vegetation or cultivated plants add aesthetic
value to the ecosystem (Albayrak, 2012; MEA, 208%}his point, plants useithroughout the
campus, in addition to the functional benefits they provide with their flowers, leaves and fruits,

increase the visual quality of the area with their color changes depending on the seasons and
create positive effects on users.

With their ratural and cultural characteristics, landscapes acquire a unique character (MEA,
2005). These characteristics contribute to the forming of spatial identity and support the
development of a sense of belonging to the akéth its distinctive architecturatructure and
vegetation, the campus allows users to feel a sense of belonging for the space.

Cultural ecosystem servicpsovide opportunities for environmental education and awareness
raising These services enable learning and appreciation of natureulincal values, which
helps future generations to be more sensitive to nature and adopt sustainable lifestyles (Krasny
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and Tidball, 2009)In this context, such activities as walking in the campus contribute to
individual observation, recognition and @nstanding of nature.

3.4.ProvisioningSer vi ces Provided by NEVU Damat Kbr at

Provisioning services are the products obtained from ecosyghé®s, 2005).Campuses, as
open, protected and well maintained areas, are important areas in tdnodivarsity within
urban opemgreenspacesystemsThe 86 taxa within the campus directly or indirectly provide
food resourcesFor example,Cretaeggus azarolus, Lavandula angustifolia, Morus nigra
0 P e n dTuid tantentosaaxa stand out as edible, medical and aromatic planterms of
decorative resources, trees with musiiason color (ledfower-fruit- stems) that offered by
natural and exotic plants such @srcis siliquastrum, Pyrus eleagnifolia, Malus floribundo
Betula albaused in campus planting can be observed by users atatsfBigure 4).

Figure 4. The seasonal colors of the plants used in the campus present different landscapes to the
users

4. CONCLUSION

University campuses are not only educatioiented physical environments for cities, but also
dynamic andmultipfunctional areas that contribute to the social, cultural, economic and
environmental fabric of urban landscapes (Colding and Barthel, 20hR)ersity campuses,

which form sheltered areas for many native, exotic and endemic plants, strengthen urban
ecosystems and support the provision of ecosystem services that benefit human health,
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ecological diversity and the generalwelle i ng of ur ban resildteismt s (D
context, with the increasing effects of global climate change, adoptegrportance and

priority given to the use of native plant species in urban areas also in the landscape design of
campuses will increase the diversity of vegetation and contribute to the protection of
biodiversity.The protection of the green areas of¢hempuses within the urban texture against

the pressure of urbanization is especially important in terms of ecological b#atigs point,

considering the potential for increasing the vegetation cover on campuses, it can be said that

green areas havehiégh potential to increase the ecosystem services that they provide at both
campus and city scales.

Green areas in university campusge importancomponentof green insfracture in urban
areas(¢ ok kun Hepcan a NEVUBenpat Gampus HagsifiBant potential
within the Ne-green $pcersystem duato itBvensesvagetation layers (trees,
shrubs, herbaceous plants and gras$®gh this study caductedat the scale of the NEVU
Campus, it has been revealed that university caegpnot onlyraveeducational value but also
providea variety ofecosystem services such febitatfor animals and plant$; O storage,
microclimate regulationprnamentalvalug medicinal and food valuéddditionally, various
sociccultural events sucas festivals, exhibitions, and concerts organized on campus provide
both students and staff with the opportunity to engage together and participate in enjoyable
activities. Consequentlythe NEVU Central Campus has a diverse landscape that can meet
users'educational and recreational needs while also making significant contributions to the
urban ecosystem through the ecosystem services it proindiss context, naturbased and
multifunctional landscape planning and design approaches should be ddvel@mesure the
sustainability of the ecosystem services provided by the campus and to enhance the
environmental, social, and economic value of these services.
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Bu -al ékma, kamusal yexkil al anl ardaki S¢rdy
kul | anécé beklentil eri araséendaki -eli kkiler
ekol oji k faydal ar sunmakl a kal mayép sosyal b
de katkée sunan -ok ikl evli Kreintt srell erbii;l eareink
biyo-exitliliji koruma, ekosistem hizmetl er.i
I klim dayaneéekl el é&jé& gi bi faktorl eri kapsark
esteti k, géevenl i k,osyal kKiemkiklod miym éjgé bive i 1$s ¢
tanémlanmaktadér. ¢al é&kmada bu i1 ki kriter gr
-eliken y°nl eri i terate¢r ve ©°rnek alanl ar
kull anémé, ag@hgalritkeral amaké ve yaj mur suyu
s¢rdegreglebilirli k hem de kullanécé memnhuniy
doj al bitki °rte¢seéneén korunduj u al anl ar , S
uygul amalllaa®é&ac ékar nezdinde memnuniyetsizl:i
D¢nyaddan ve Tegrkiyedden -exkitli °rnekl er,
dejerlendirilmiktir. Bu °rnekl er, s¢erder ¢l el
beklet i | erinin yeterince g°zetil memesi nedeniy
koymaktadeér . ¢al € Kk ma sonucunda, s¢rder ol ebi
dengeyi saj |l amak i -1n kat el @&mc é pl aml ama s
yakl akéml ar énén, eri kilebilir ve kapsayéceé
bajl amda kamusal yekil al anl ar én, yal nézca
zamanda kull anécé deneyi mi ve bopl ym&ahkémk,:
al énmasé gerektiji sonucuna varél mékter

Anahtar Kelimeler: S¢rder ¢l ebilir kamusal yekil al a
S¢erder el ebilir tasar ém, Kamus al yekil- al anl
kul |l anécé Imekrkniusnii yet i i

1. GKRKKk

Kent sel yekil alanlar m¢l ki yete g°re °zel ve
alanl ar, ev bah-eleri gibi dojrudan hal ka a-
[1]. Kamus al yeki l al anl aet mslksiyaikn khgerlkesi nso
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me k ©On [2awed épar kl ar , bah-el er, or mdg3ndjialre vee r@ij la
kukakl ar, kur umsal yekil alanl ar , yeki |l me
pey z @l Bfkapsar.

Kamusd yexki | al anl ar hem pasif hem de [HAktif r
Rekreasyonel i Kl evlierinin °tesinde ekolojik
faydal a8. skgrdtalrer de ésé adasé etmkmoiklenteii v e h
d¢zenl er biyolojik -exitlili]ji[3,d&stgklelt ¢
seviyesini deKeréer, [B,01Pp]rvee] €b °kya yencaek | ha @@ € s &
s¢rderelebilir bidlI2ekamaiysa |l k ytelkké d a abh wmindmur - e
et kil eki m, sosyal uyum ve yer ai diyeti gi b
me k ©n [3al8]ld éTropl umun t¢m kesimleri taraféndan e
adal et duyngliaorgldlnu Aggp,upa ¢cevre Ajansé'na (EEA
eri Ki m, kent sel s¢rder el ebi | irl i[15] Fiziksele s osvy
aktiviteye tekvik eder, s{le-Bjsi Danght &Saj Vveéekr
( WHO) , herkesin yakadeéejée yerin 300 metre yak
[18]. Kamus al yekil alanl ar ayné zamanda ‘turi z
gerekli enerji mal i y e gldr sunai{18]i d¢kegren ekonomi
Kamusal yexkil alanlarén sayeélan bu °nemli 1K
i -1in s¢rder gl ebilirlik il kel erine gore pl a
Pl anl amaceée, tasar émcé ¢wed ¢krasrlaerbivieirrilciikl €rl -bgitrl
taraftan da kull anécé beklentilerini kar kel e
memnuni yet. kriterlerinin bir biriyle uyuml
mevcuttur eBru azed iikrkdilreirlidhi Ji ve m¢gmken ol duj
bakar él & kamusal yekil al anl ar ol arak kabul
pl anl anmasénda ve tasaréménda se¢rdereéel ebilir
kriterl eri araseéendaki uyumsuzl ukl ar a, -el i Kk
memnuni yet kriterlerine i kKkin kapsaml é b i
ol ukturul muck vV e aral aréndaki dmegaei fT¢egr ki xé
s¢rdereéeglebilirli k odakl & ol arak olukturul an,
potansiyel kullanécé memnuniyeti uyukmazl ékl

2. KAMUSAL YEKKL ALANLARDA KALKTE ve S!RD!R!L

Web of Science, Scopus ve Google Akaik'te taranan 130 bilimsel makalersistematik

ol arak incelendk&iusbalr vyaekaiklt éalmandlaar én kal i
bajl antéel él ék, duyarl el ek, akei\niltaelakdalaltllgl<
ve emniyet, ferahl ék, biyo-exitlilik, algeées
15 madde halif2d.e | i stelenmiktir

Kamus al yeki |l al anl ar , uzun vadel: s¢rder ¢l e
amak i -in -evresel, sosyal ve ekonomi k a-é&d.
ekol oji k dayaneéekl él ék ve biyo-exitlilik, eri

uy um, uyarl anabilir ortak ry°qeltiiunt ivrei Iprheasil ,an
tasarém ve bakemarekohomilkl eempe&r m¢g mke¢egnder

Ekolojkd ay ané kil o €&k ivEek old ii kt eml er i dest ekl emek,
ekoloji k dengeyi tekvi k etmekbiitkiin vta sharylvaan
b¢e¢nyesinde baréndér mayeé, kirleticiler:i emer
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ol arak i kKl ej2l].g°Aynreéycia ik-eemnrtisre | €sé adaseée et ki
y°netmeye y°neli k ugd@at adal arat ma hvy @ lodva k a
gi bi -eki tli ekosistem hizmR3.l erinin sajlanm
Eri kil ebapsayedEdveeke kel ebi | ir kamusal yekil
eri kKilebilir oltmdled veinewiltalniakdltri wunar ak
karkel ekl & 111 RHi yEkigte -deaejnedliegmev e demi ki |l ebil
i -in hayati ©°nem takémaktadeér. Knsanlidrr keésa
[25]. Kapsayécé tasarém il keleri, biliksel I K
belirtilerini azaltmak da do©hi | ol mak ¢zere
°nemi26ldi r

Topl ul uk katyiné nka nvuesaad a syleekbi s o sy al et kil ekit
topluluk geli ki mini dest ekl emel i, s o g al t oy
27]. Kull anécél ar e vV e paydakl ar é bu al anl ar
déekeéenegl mesi needeintidkietanerkd ¢ rgeel28.bi | i rl i k i -1in
Uyarl anabilir lantamaak SyP degt g melviel ipr yexil al a
artérmak i -in wuyarlanabilir ortak y°netim ¢
fakt°rleriaceakakakéée&l okl ar éne, uy um29 aj | ames
Etkili y°netim, uzun vadel:] pl anl ama ve yeni
ve faydal arénén opti mi30,8lledi | mesi i-in -0k ©°
Saj | ek vel intmeed: a hkeanmug a | yekil al anl ar , psi kol
gel i kmik fiziksel ve zihinsel refah doOhi |l ol
i kKl evl er [3%32 B3 nmenil @dinme ve rekreasyoneal anl :
duygusal Il yil ekmeyd34de kat kéda bul unmal éder
S¢rder ¢l ebi laikre mTasamr@&m weshirl| ar é, esnekl iji
ortamlaréna uyum sajl amal é, tesislerle bajla
be¢t¢nl e[8mMmelYiagimur suyu y°neti mi -1 n s¢grder ¢
[36]. Bu al anlarén yaratél masénda veya d°ng¢kt
yeni l i k- peyzaj tasarém y°ntemleriakuili{ianél
dé¢zenld i bakém ve d3TJarém hayati ©°nem tacker
Ekonomik @ Jer S¢rde¢er ¢l ebilir yexkil al anl ar , -evre
-evrelerin dejerini artér d38ak Bekeonamidkir awmdat
etkiler sayesinde, bu alanlarén olukturul mas
[39].

B3KAMUSAL YEKKL ALANLARDA KULLANICI MEMNUNKYET

Kamusal yekil alanl ardaki kul | ané°czéel he rkd wermii
i nsanl ar taraf éndan naseéel algel andej é, onl
belirleyicileri altyapée ve ol anakl ar, temi z|
dojall ek ve peyzaj kali tesi , fy 8 mk sviey oynoell | g %s
tabel al ar , algel anan kalite ve KkuWklllaanreé cael taln
incelenebilir
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Altyapé ve Telsasalklram durumu ve erikilebilir]l
Bu,kal dér ém, aydénl at ma, tuvaletler, g%l gel i k
i - g40-45).

Temi zI|l i k V& olpaké&mve tuvaletler gibi b°l ¢ ml e

peyzajén bakémlé ol masé -kslenhaméc e[, gHeaenl v a i

G¢evenlKkl |l anécéel aréen ki ki sel gevenl i k duygus
bakéml é& ol masé ve gepk U2l t Bminalini kylaen éb asjélraant ¢
I

sakl anma nokt al agréésnéémeé no | drgaknmaesséi nsiu -s aajll ar .

Eri ki lebilir:l ikl aarea klkaplsaay eéeréil €ikm ve hareket
ol mak iczere -eki tli kull anéece i htiya-1ar éné
sékl éjenéen ©°ne[@H,4L,4%5¢&]l i rl eyicileridir

Doj all €k ve pYeeyrzealj bkiatlkiitleesri ve dojal yer ©°rty¢
genel g°rsel -ekicilijiyle birlikte olumlu d
al anl arén al gel anan klikdbul eddnsektedif4b,i5256].1 i j i nden d
Fonksiyonellk Al anén -eki tl aktivite ve ol anakl a
sosyal grupl ardan kull anécé ihtiy[d5 4954, bekl ¢
57].

tevre :Havhktrésiliji, géerelte ve sivrisinek gi
faktorler kullanéceé mend0ub8 b9 et i ni ol umsuz et
Y°n ve yol gestericKenkapetkkear amddlaibed aélar
kul | ameyxiémidrei ve genel memnunieti ©°nemli ©°]|
Al gél anan kalite Kué |l enuEcahacenahbhyasen genel
ol umlu bir deneyim sajlama yetenej[33/b6b,60al gél a
61].

Sosyal ve psikolojikfaydalar Rahat | amayé, duygusal reniiahé, f
tekvi k eden alanl ar, kull anécé memnuniyetin

bulunur[17, 34, 41, 44, 59, 685].

4. S!RD!R! LEBKUIKIRANMIKCI MEMNUNKYETK UYUMSUZLUJ
¥RNEK ALANLAR

Kamusal yexil alanl arl kali kei kketerl edojwvel s
veya don¢gkt grel seler de kull anéce al gese v
S¢rderéelebilirli k yakl akémlaré her zaman kul
Bu problemle mamkbmakal déejkambkaen al anl ar ger .
yeki l al anl ar ol arak kabul edi | 1 r. Serder ¢l e
-elikkiler, yojun kaynak kull anémeée ve y¢ ksel
bitkileri, d o ] a | peyzajlar ve bi-imlendirilmik peyz
d¢ K¢k et ki | i materyal ve dayaneéekl é altyape
i ncelenmektedir (¢izelge 1).

S¢erder el ebilirl ik i d @ndkauklil agmeérciel ibne kbiemt ok e K
kendi ni gestermektedir. Birlexik Ar ap Emir
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°rneklerinden biridir (G°rsel 1). 2013 yeéeler
yakl akék 50 milymnb¢yeckkte-dealkgnhpaheéeadaé. ol ma
Ziyaret-ilere g°rsel ve esteti k a-édan y¢ ks
sosyal medya kull anéceél arénén fotojraf ve Vv
sunduj u bluanyaikkl saerke ok or umak i -in -°llerde ve k
mer kezleri gibi °nemli m[i674. t aBrud ad as ug °vres eel n eorljair
keyi f 1l bir deneyim arayékeénén, s¢rkaynakg | ebi |
kull anéména neden ol6B8lasé il e sonu-I|lanmaktade
Cilgpel. S rdegr gl ebilirlik ve kullanécé memnuniyet.i a
cel i kki S¢rdere¢glebilirl Kull anécé Me mntu Kaynak
Yoj un ka Sutasarrufuve ak € mé n Kull anéceéel ar ge][[6]l]
kull ané azaltél masé gitbakém gerektire
X kull anéména °nchok g°r¢nen, VYeE
Yiksek in tercih ederler.
o Yerelbi yo-exitl il Kullanécel ar, y|[69 70]
Yerel bitkiler ve daha az su vekolojik olarak
X gerektiren yereol masal ar bil e,
Yer el ol m destekler. ger¢é¢ndeklerio -
bitkileri ve egzotik -1i-e¢€
edebilirler.
A Knsan m¢dahal esKull anécél ar ge/[71,72]
Doj al Pelindirildiji dojsénérlée -im alze
X ekolojik s¢re-Ilbitkiler veérkaor
Bi -i mlenc sahip, °nemli r
peyzaj|ar i K-i 1 ik gerekti
peyzajlareée terc
o _ Hassasekolojile | anl aré& Kull aneécel ar, y|[73 74
Erikilebi korunmaséna ve tamaména kol ayc
X habitatl aré ¢zesajlamak i ster]l
Ekolojik koruma etkisinin en aza indirilmesine ekosisteml eri k
odakl aneéer . -elikebilir.
~Geri don¢gkKt ¢r ¢l Kull anécél ar y [72]
D¢kek etkive ge-irimli yedayanékl e, uzur
X altyapeé i-1in s¢ bekla, budadahaaz
Dayanékl eet kil mal zemel s¢grdegr ¢l ebilir
tekvi k eder . kull anéméneée ger
Farklé t¢grlerirKullanécél ar, ¢[71,72]
. ~tanéyan - exi tl i istenmeyenhayvanlarveya
Biyo-eki oglukturarak biybireyler i-in ¢
X destekler. yerl eri konusur
Gevenl i nedeniyle yojur
sahipk ar makék al a
ol arak algeéel aye
S¢rdereéglebilirli k ve kull anécé memnuniyetdi
Ri ze, Artvin ve Erzurum kentl eri séneérl ar e
(G°rsebDoPy Karadeniz6in en bakir dojaséna sa
daj Vyeé¢reé¢yéeke rotalaré, ara- yollar e, tesi sl ¢
-ekmektedir. Ceki tl i f aaliisytetnee rbea skléa ny atpaalre p
[75]. Ziyaret-ilerin arzularé ile -evre Kkorun
kapasitesinin y°netil mesi ni ve toprak s ék ek

gerektirir[76].
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G° r s.®ulbai Miracle Garden, BAE [77].

D¢nyanén en bilinen parklaréndan biri ol an
kentinde bul unan Centr al Par K G9 r s.eRarkth2) - el
s¢rdegreéeglebilirl i k ve kul-laatnéékenea ,b ebkilre nttairlaefrtia
rekreasyonel deneyi ml er sunar ken dijer tar
kaynakl|l anf/BlaktAadam Kkull aném, parkéen ekosiste
ol ukturarak doj al 0 evreaehblozaulma gibi ekodojik dozulngpfara yoke s i v
a- mak[f98Der Kul l anécée Ki kOyetl eri genel l i kle g
arabaseé, yaya i -in ayné yollarén kull aneél ma
Géevenli ke pamrkrelnarbi yo-exkitlilijin °n planda t
tenha késémlarénda yakanérken, yol payl akémeé
m¢dahal esi il kesi dojrul tusunda dayhay amé |[knaek
ol masée ile dojrudan bajlantel éedeéer

G° el8 Central Park, ABD [82].
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5. SONUC¢

Kamus al yekil alanlarda s¢rdereéelebilirlik
hem de gerilim noktal ar e bul unmaktadeér.
getirilmesi, s¢rderél ebi |l i ratiek aillakne Ideernigneil iv ek
gerektirir. Bunun i-in izlenmesi gerek strat
ve yenilik-i tasarém olarak ©°zetlenebilir.
ekoloji k koruwmawmmrda °ajeimi mekkoon t erci hl erin
dojru kaymaséna yardéemceé ol acakter. Tasar ém,
sivil toplum kurulukl arénén veya dijer topl
y°ntemiar kull anél maseé se¢grdereéelebi b irl g

al énmaséené sajlayacakter. S¢rdereéel ebilir
yenili k-i tasarém -°z¢:ml eri kay daharad&, en e
-ékarmaya yardémcé ol acakter. Bu ve benz
bakémdan s¢rder el ebilir, hem de Kkull anécé
yeki |l alanl ar yaratmak m¢gmkendeér .
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PEYZAJ MKMARLIJI PERSPEKTKFKNDEN T! RKKYE' DE
SKVKL TOPLUM KARRIUNKKKLEVSEL ANALKZK

Dr . Reva KERMET AC(
Ankar a | nrsemmet@ankaraeduitf0000001-66824684
Do - . Dr. Fatma AkIL
Ankar a | nfatmaasilisdlu@enkaira,edu-t00000001-98639638

¥7 r . Harde ASLAN
Ankar a | nhandesslan@ankas.edu.6006000226593604

¥ZET

tevr e sorunl aréenén bir -evre Kri zi haline
yojunl akmaseée, s¢rdereéelebilir -evre y%neti min
mesel e haline getirmik, sor unta kya°lnaerléi nkd ag esliivki
kurulukl aréna (STK) da ©°nemli roll er bi - il
Kurul ukl ar é yal nézca ekol ojik savunucul uk
ol ukt ur mak, kamu politikal aygoéamaphengtnemek
cretmek gi bi -ok y°nl ¢ rodklgen ¢gstlté&mmekt end int
s¢rder gl ebilir mekan ¢reti mini hedefl eyen p
kesi kim al aneée yar atamma katneadséér,. eYkeokliolj iakl tkyoarp éd op
a--gkkil alanl arén y°neti mi gi bi konul ar , S’
zeminl erini ol uktur makt a; ancak bu et kil ek
al enmaktadeéresgr kBu e-6aleé k-neav,r eT odakl & faaliyet
al anl aré ¢zerindeki i Kl evini peyzaj mi mar | é
STK6l arén temati k odakl ar é, y°nt emsel yakl a
peyzaj alaldr énén sg¢grdegr ¢l ebilirlijine y°neli k vyal
analiz edilmixktir.

Anahtar Kelimeler: Pey z a | mi mar | éj &, -evresel sivil t
katéel éemcé planlama, -evre politikase

1. Sivil Topl uis¢kuwreule-elbgrzaijr | Mkmar |l ej e Kl i kki
Doj al kaynakl arén sénérséz olduju varsayémeéey
i nsan mer kezl i -evre anlahylea€el aravzegligh baze
K¢resel -apta yakanan -evresel krizler; doj a
ve 1T klim dejickikIlif7ji gi bi °neml i sorunl ar e
T¢e¢rkiyebde s¢rderigtebal ar érkéand kgemiak tiwsialnme s i
mer kezl i yakl akémén yaratté] & -degvkréen ssed r uknel kal
180061 ¢ yellara dayanan -evrlei me9&@a&l ar daaal aiy
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l enpnayg&m®l akmékt er . Bu dojrultuda, -evre
ramsall akan O0s¢rdegreéeglebilir gelikmed i1l ke
kéenma politilRhl aréna y°n vermicktir

X X Q
QD
— <

creéelebilirlildefiedef]| @rzieni nsetkd®rar, é€éssé;vi l
mi , medya ve bireyl erin bi Toplumkinkendive uy L
mi kl eriyl e °rge¢tl enmesi ni vV e k amu ot o
ekl ektirmesTKdal am¢, mksgenr dkgérl¢alne bS | i rl i J i n -
tl arénda hem kamu politikalarénén denet|l
éndan Kkritik éednel rdodzeysdd elnane&lterdi me k a'n i

9

)

L O O
0]

oo~ xc

s dle Iseelkarar al ma s¢re-lerine dahil ol a
m dejikikliJiyle m¢gcadel e, -evre ejitimi
Khmeemm iinz|l eyi ci si  hem deNiteakimg & | B ggghmde k o n u 1
r-eklexktirilen Birlekmik Milletler S¢grder ¢
169 alt hedeften olukan "'"S¢iltl¢gBeRed? sier
iD¢zenli ve demokrati & kehtygphné&einmisee, psiawni |
katéeléem mekanizmas® blulauma&n k ae kfE.Bae diaf d amadihkaé,
s¢rdegreéelebilirlijin sadece devliet ve piyasa
sajlanabil eceji ger-eji g¢n ge-tik-e daha f a

—— = o< = 5 o =

<Q@Q TXYQTQ QWY
- = o nw c

® d® D X -

1987 tarihli Brundtland Raporu ile séneéerl ar
korumayé dejil,, topl umsal ve ekonom#dBu boyut |
¢-lpeéyaczelnlsiak! ol mek@ama ve peyzaj tasar emeé s
beni msenmesi ni ger ekl i kel mekteéer . Peyzaj mi
gel i kmeekn@ms al wuygul ayéceéel ar éndareylriarji pH alnil men
ekoloji k s¢re-lerin devaml él éjeéeneée sajl amayeé,
peyzaj dejerl erini g%zet meyi ve t o[l Buml ar én
pl anl ama anl ayékeée i-indckd °kdt,ely®@maed ixakl aagmll
takémaktader . Si vil toplum kurulukl arée da bl
topl umsal katéeléem ve -dwwmaseaslireavienu anel ek kyo

¥zelli kle son yeéeljligddea meklaidm| eéaejei ®ink pl ana -
(NatureBased Solutions), s¢rdegrelebilirli k ve p
hali ne [geYenxiiklt ialmlyapé giest & aekdojk kgridozrlae gibier v e
uygulamalar, py z a j mi mar | €] & di si pBununa birlikt¢ peyzajoj r ud .
mi mar |l €] énén - adjembmnaz Kjo kalramléalrgdng z2ajé, kent se
yelkial anl ar ve viaanll téexr eplo |l p @y Xajl laa r madenciliky g ul a m

enerji projeleri, yapél akma baskéseé, or man t
STKO6Il ar peyzdjandlamal, ant@asanmr ém ve uygul ama s¢
ol uktur ma, hal kl a 1l ikkiler Kurma ve¢sgradder n:;
dahi | ol maktadeéer .

Bu - al eékmaneéen pkewrzams axdl¢atnd paerd demetopldmivekl aitjél € mc é
planlam&k avr aml ar & «k¢eeklid« neannd@ mr mmaktteirry.al i ni T¢er kiy
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STKG6Il ar én kamuya a- €k we b siteleri, strate
duyurwawermrl, anmék podkademikk at bedtgel @ei yere al an
ol uktur makteadar . nit el arakteéerma y°ntemine
T¢rkiyedde -evre odakl é faal i yepteyglagt earl eamn | sae
s¢rder el ebi |-iamgikpa maaléiy? neetl mekk t i r . Bu bajl amd
olay inceleme y°ntemi birlikte kullanéel méexkt é

2. Cevre ®idaikll éTopl um Kurul ukl arénén Gel i Ki mi

Sivil topl um, en genel i fadeyl e, geneéel 1l ¢l ¢k
s¢rderen, hukuki d¢zenl emel er ya da ortak de
ve °rge¢tl ¢ hbham dloph @ melad[r).Bla tyarp&Eml asn akaislii rot o
i htivya- duymakseéezeéen gel i kenn i°%2gekrideemrdaena -kl
ul akabi |l mesi mSiTKins¢emkbsun a&klédmri.-i nde go°ng¢gl |l ¢l ¢k
gt meyen yapélar ol arak taneéemlanér. Gong¢gl | ¢l
y°neli k ol mamal ar &, STHKdAleanr éa ydeirjaenr ttearpell u Mszeell
[8. T¢r k- e [ISiTtKeorl aatr¢er demnéml amak ¢zere vakeéef, de
vV e platform gibi f ana k t{B. dAckra & kK a mblua r - ak wElklmean éb :
kavr amsal b¢gtenl ¢k sajl amak amacéyla yal neéez
°rge¢wvhé&eif) ar ve dernekler dikkate al enmeécx;

toplum kurulukl aréo kKkeklinde ifade edil mikti

vresel konul ar én ke¢resel °] -ekte °nem kaz
usl ararasée d¢zeawydhe baxd amgilt 8k . k Bauarympeéel ar €
jaya verdiji zarareén farkéna varmaseé ve bu
l'irl ey i[10i1 9.| nyuekztyuerl da ABD ve Kngilteredde
runmaeséehakygirikimlerle temellerd:i at el an

l ¢ °rge¢t yapgll b8 ayalPapkangktrpul an Sierra
re °rg¢tlerinin (M3 Mpdeéesaeah!| @asdkadbiald & u- ax
ul edilen Friends of the Earth (Yeryg¢ze D
;
;
t
0

X ''Q X T QC e

esel savunuculujun yaygeénlakmasénda ©°ncy¢
e B¢rosu (EEB), 41 ¢l ketdtgonontia@dotdanl abl a
ek-iyi bir araya getirerek ©°neml.i bir aj
l ukumun bir [3r-asé konumundadeéer

c ® ®D® D® Y O O Dd® O — o

oo e !

21T¢rkiyedde ¢Cevre Odakl é STKOIl ar

rkiyebde -evre odakl e igasaK el hankuld mlinamilderld kK i mi
kil l enmik -ok katmanl e bir s¢re-tir. Cumhu
mu eliyle ve yasal dé¢zenl emelerl e (°rnejin
| e kK é1-2neXkQ 4dr9a80ée ndias ail s b oyeaurtdla we vules el et ki
s¢reci héz kazanmekteér. Bu d°nemde ayreéeca, T
Anayasaséobdbna -evreyle ilgili ©°zel Dbir madden
dé¢zenl emdmarms éy,ap evre politikalarénén kur umsze

=~ X -
D QO D -
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(7]

ajlamektér. 2000611 yellara gelindijinde is
| -ekte daha g°r¢negr hale gel miarnt é@l&keEert en

o

Bu gelikim s¢greci, T¢grkiyedde -evre odakl é s
faaliyetleriyle sénérl é& kal mayép; doja teme
kamuoyu bilinci ol ukt uyr°mal ¢v eal-aenviraer deaj ida mat Kk
gel mesi ni sajl amexkteéer. ¥zelli kle son 50 yél
aracel éejéeyla sivil toplumun -ok boyutlu bir
daha g°r ¢ngér nvae odtaknialkT ¢toaknndpneéedkdt@e r-.evr e ¢zerin
der nek, vakef, pl atfor m, kent konseyi , b°l g
chiversite °Jrenci kul ¢b¢, yurttak i nisiyat.i
°rg¢etl enmel erinin - afflglskevalet emdlak | -€al @ KKn@alkd ra,
farkéndal ek kampanyal aré, savunucul uk =-al éxkm
duyarl él @] éné artéermayé ve s rekedir[lgl Te¢hmul i r b
ol umlu gelikmelere rajmen T¢rkiyedde sivil t
d¢zeyl eri bakéméndan ©°neml. yapdgaki svor ©mn v i
Toplum Gelikim En®&dkKsil arwe nitlédkii ke bg °lrge ve L
gel i ki me ihtiya- duymakt adeéer . Faaliyet pl an
%5206sinde niteliklIl:@i uzmanl arén g°rev al deéj e
STKO6Il arén kamu polii td3kRalidreé nsaé neetrkié &ke¢ademakt a
sénérl é i nsan kaynajé ve g°n¢ll ¢ dREFte]iyl
T¢rkiyedde STK sayeéeseéendaki artexka kar kén, g
oranl argémé&n | ye ej il i minin h©l en de¢ K¢k seviy.
taraféndan kd a[t8ur gul anma

Bu - al iacelemand avr e odakl & STKO6I ar ; (1) -evrese
sahip ol ma, (2) Te¢r ki yket eggetnaerd @ marel ggka, d(@a3 )b °d ¢
dok¢mantasyon sunma ve (4) dojrudan ya da d
faaliyet yér st me kr iSeerilleerni n 8 T Kgé°lraer suel -uislamid
sér al abhonjéealt éHay atree jKior (UWMIF )Der¢evre ve Kg¢gltger
Tanétma Vakfé (C¢CEK; L), T¢rkiye Erozyonl a Mg
Koruma Vakfeée (TEMA), Yeki l Barék Akdeniz (G
Derneji ( TORIMEPB&r nePerneajuijdage¢rder el ebilir
(SKD T¢rkiye), ¢evre Dostu Yexkil Binal ar Der
Adéml aré Derneji ( SADE) , S¢rder el ebilir Y a K
Kurul u, Yeki | Artvin ¢Derrne] iKaz\Waljiéd eboogjja | G°vne
Koruma Derneji, Bodrum Tohum Derneji, Akdeni
Harekéi ve Muj | a C¢Cevr € MBI BdBrjBour muu r wldwak | aarfaaiyet ar é

bi-i mllkeatél éem y°nteml|lari éjveeyl peyazlagn milm kKK

karkeéel akt &n ma&ll @ eaonlZzalridrld ee d i lyenialan bHgiler, ¢l [$@ d e
numa al € kaynakl ardan derl enmi ktir.
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0.T¢rkiyeddeki ¢ e vSTeKsbel | a r@dna kKl aér KSeel -aikltier €l mas é
STK AdgKurulOdak Al an|Peyzaj Mi ma r | Faaliyetler ¥ -elUl usl ar
Yel e Aj e
WWEF - 1975 Doja korulEkosistem hi |Bilimselpr oj el er , |Ulusall | Evet
Terkiye biyo-exit|peyzajlar, Kk Uluslar
aras
CEK,| L 1990 Dojal, ta|Kentsel peyz|{Korumg Ejiti m, |Ulusal [Kés men
Vakf é k ¢ | tmiras,&ként | peyzaj koruma projeleri
-evresi
TEMA Vag1992 Erozyonl alDoj a temel | i |Savunuculuk, Uygulama, Ulusal | Evet
aja-landeéejaja-landérmalEjitim, Proje¢
varl ekl ar
Greenpeace | 1992 Kkl i m kr i |Kentselalanlarve kirlilikle | Savunuculukkampanya, Ulusal/ | Evet
Akdeniz m¢cadel e, mgcadel ede d|(Eyl em, Ar a kKt & Uluslar
pl asti k, aras
adalet
TURMEPA 1994 Deni z ve Kéyée alanl ar (At ék topl ama |Ulusal |Evet
al anl arén|korunmasé ve|sistemleriDeni z ve
deni z kir|kull anéeméyl altemizl i k kamp
°nl emeevr |-al ékmal ar ; ej i ti mi proj e
ej i ti mi ve ekosistem temelli sekt®°r¢ne yo°n
yakl akéml ar bilin-1endirn
Doj a De 2002 Biyo-exkit|Ekol oj i k kor |Koruma projeleri Ulusal | Evet
hakl ar é gi bi doj al p
Korunmasé
Buj day |2002 Ekol oj ik Ekol oj i k b ah|Ekolojik pazar, rehberlik Ulusal | Evet
De ej i permak¢l t|yewmillan tasar
bah-el eri
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¢izelge 1.1. T¢rkiyeddeki tevresel Odakl & Se-ili STK6Il aren Kar K
STK AdgKurulOdak Al an|Peyzaj Mi ma r | Faaliyetler ¥ -elUl usl ar
Yél é Aj é
SKD T¢ rl 2004 Kurumsal Yeki l al t y ap | Raporlamarehbelik, Ulusal | Evet
s¢rdere¢lelyerl ekimler, |i k d¢e¢nyaséyl a
yekil d°n|lazalt émeé
Kkl i iylekr i
m¢cadel e,
kaynakl ar
ekonomi k
¢ EDBKK |2007 Yeki l bin|S¢rdegr ¢l ebil |[EJitim, sertiUlusal |Evet
mi mar | éKk Yeki l bi nal ajdeste]i
350.0rg / 350 | 2008 Kkl im kri|Doja temell i |Kklim kampany Ulusall |Evet
Terkiye m¢cadel e, [kamusal al an|farkéndal j é,|Uluslar
yakeéet | ar é|destekleyen kampanyalar | eylemleri, projeler, yerel aras
kull anémeélsgde¢er ¢l ebi | i 1 hareketleri destekleme
sonl amdeéer
yenilenebilir enerji
SADE 2015 S¢rder ¢l el]SKH 11: S¢rd|Etkinl ik, podUlusal |[Hayér
kal kénma Kehikralpsraménd
i lgi |l i -eri
SUYADER 2019 S¢rder ¢l elKent tarémé, [Efjitimler, yeUlusal |[Hayér
yakam, ek|kull anémeée, e|projeler
farkéndal
Yeki | A1995 Dojal wvar|Doj al peyzaj |Hukukiy ¢éregteme | Yerel Hayér
Derneji korunmaseé|tahribateéena kamuoyu bilgilendirme
ekosistemlerinin vadil er ve olkampanyal ar é,
savunul majsavunucul ujuly¢é¢r é¢yéek organ
madencili|temell:i hal k
m¢cadel e
¢izelge 1.1. T¢rkiyeddeki tevresel Odakl & Se-ili STK6Il aréen Kar K
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STK AdgKurulOdak Al an|Peyzaj Mi ma r | Faaliyetler ¥l -elUl usl ar
Yél & Aj &

Munzur Ekosisteminin Doj al peyzaj |Hukuki m¢ c a d € Yerel Hayér

Koruma 2000 korunmasé/korunmaseéna ol uktur ma, mi

Kurulu -eki t!l il i]|savunuculuk, halktemeli [f or uml ar, eko
madencilijkatel eém, hareketleri ©°
m¢cadel e

Val i deb?2001 S¢rder ¢l elKent sel a-ék|Savunucul uk, Yerel Hayér

Gong¢gl | ¢ Yerl ekim, |[kull anémé
farkéndal

Kazdaj & 2007 Doja savu|lEkosi stem b¢|Hukukim¢ cadel e, | Yerel Hayér

ve K¢l madencili|peyzajl ar &n é|bilgilendirme

Var | ekl m¢cadel e

Koruma

Derneji

Bodrum 2010 Yerel toh|Kérsal peyza|Tohum takas| a]Yerel Hayér

Tohum korunmasélve k¢l terel destekleri, e

Derneiji biyolojik|dejerlerinin|{tarém bilgi a

s¢rder ol ebi |

Akdeniz 2012 Biyo-exkit|Keyée peyzajl |Deniz kor uma Yerel Evet

Koruma koruma al|korunmasé, kj{olukturmak, t

Dernefji bal eék-@&l é|bilimselveri ¢ret/balék-¢e&larla
kel t orel koruma vyakl alpolitika ©°ner

Mezopotamya | 2015 Ekol oj ik Ekoloji k pey|Ekol oji konf e]Yerel Kés men

Ekoloji -evresel savunma enerji projel

Hareketi hakke, doja koruma f

MUC EP 2016 yereldi r eni k|l Doj a kor uma ¢CED s¢re-1 eri|Yerel Hayér
-evresel pl anl aréna kj{kamuoyu ol ukt
savunucul |[katéel émé, da|m¢gcadel e, hal
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Af¢tevre odakl|l éeébsyuitl utoepl dmpi kkkn bir kavram
Neredeyse her grup kendince anlamleé bul duju

bi -1 mi bel i [39.ey ezbeil Igneedket eydeirr al an STKO6Il ar én ki
ilgilenirkenkmiismi ne bajl & kal ar ak expnad iafriekh eéyrpelp d ma:
TURMEPA, b i r -evre Kkurumu olsa ©bil e, spesi fik
projelerini buna g°re WIrKgatrmeikstee dki ¢rl.tjel@érE Ki|lLe g
bakl ak gpbt ¢r ¢ korumak, yakat mak vV e kentl erin
amacéyla restorasyon projeleri ye¢reéegtmektedir
3. T¢rkiyedden Uygul ama ¥rnekleriyle Sivil T
S¢rder el ebilir pebylzaarpegrk|l gal demkséndhe STKem ye
-evre koruma faaliyetl eri hem de ul usal pol i
daha g°r¢negr hoO©le gel mi ktir. STKO6l ar ; -evre
aja-landér mahawleardéorj ailyi |l exktiril mesi, biyol o]
hukuksal girikimler vV e kamu kuruml aréeyl a

s¢rdegrelebilir kull anémé ve dojru planl anmas
T¢rkiyebdde -evreneévne kpoeryuznama s @] anolaurkét ur ul me
i Kl evliendiril mesi s¢re-lerinde STKO6I ar doj r
durum -exi tl9 me k ©n s al m¢dalghr&ki peddel eri ydl,
-evreci sivil tophem YxkpredWejrelrdrnée -a2eé&mxkmal .

[40,41,42,15,43,44,45,J4Bu - al é k mal ar  sivii copldmem-de Vjrien de e pey .
al anl arénén s¢rdealgéd edna llmarkdl iejdkie fae r ya® m elinidkal e b i

1. Dojrudan/yasal | sakwomwaeaal sk ayaqd I€egynkad aaeder n
2. Kat él emcée pegprgpajenlanyanénén olukturul ma
3. Restorasyon ve rehabilitasyon yoluylypeaj €én yeni den kazanél ma:

Bu baxkl ekl ar -er-evesinde dvessahaluygnldmelary |aar as é
destekl enen °rnek ol aylar ise k°yledir:

1. Dojrudan/yasal savunucul uk -vadléwymad ak cér ur
STKO | ear €y afaalyetlerindenb i r i bel irli doj al veya k.,
korunmaséna y°neli k hukuki ve y°netsel sg¢re-
ekol oj ik, biyolojik wveya k¢glterel dejerl eri
ekosistem hizmetlerne dayal & analizler ve kamuoyu fark
al eceéel ar iczerinde baské olukturmaktadeér. Ge |l
stat ¢s¢ kazanmaséna dojrudan kat ke irpayzamak t ad
alanenén doja koruma, ekoloji veya k¢glterel

kamu kur uml ar é ndao jtaamilleparétt a b j a paldaRaaeémhsé rgiba | an é
koruma statg¢gleriyle tescadélrenmezseilnlii kslag |saunaay
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ekosisteml er. ve kéyeée peyzajlare gibi ekol o
prati kl eri, alanén uzun vadel. s¢rder el ebi i
Ege Deni zi kéyeéeDBelntdas &,erT ¢arl kainy eéGeddakzi si vi |l t
savunuculuk yoluyla peyzaj koruma politikala
Derneji ve EgeDoja bakta ol mak ¢zere -exitli
dok¢megne ky°gne i ki mlere karkeée bir dizi hukuki
-ojunlujunda kazaném sajl amékteér. Bu -abal ar
il -el eri arasénda planlanan ve 2017rogsel énda
Doja Derneji, TMMOB, EGECEP ve yurttacxkl ar én
karar éyl a [4@.Bal gedi kmekt i-revre odakl & STKOGI ar
s¢re-lerini et kil eyebil ecek ¢°lg-°esktee m&ar aral-¢
° nemlDechekGedi z Del taséedndaki koruma statg¢l er
m¢dahal el ere y°neli k savunucul uk -al ékmal ar €
etmektedirBu °r nek, STKO6Il aaeuwmn bd U li uns,e | hile eydgil | m¢ de
koruma s¢re-lerine et kil bi -i mde katkeé sund

Bir dijer ©°rnek Kaz Dajlaréeénda maden ruhsa
yéreéetéelen kamuoyAl tkkanmpraandeaniariadaende nfiayalle y e ¢
tehditle kak € | ak an Kaz Daj |l ar é TEMA Vakf éeoneéen °

kampamwhglbalb g bir topl umsal tepkinin ol ukmaseé
"Kazdajlaré Hepimizin" kampana ats@p |kaanpnséakmeé n lol ¢
yé¢zbinl erce ajaceén kesil mesine karké bg¢yeék

i -erisinde ¢ED raporlarénén hukuka aykeré ol
dol masé ve kamu baskésé dauomwaoumaki rzloegtuntaa lki
i

zamanda TEMA, madenci | Kk faaliyetlerinin b
etkilerine ilikkin kapsamlé bili msel raporl a
kamuoyuna veri t @f8lul is¢biel-gi STKonmuirtmuly al nézc
ara-laréné dejil, peyzajén korunmaséna y°nel
kull andéjéneée g°stermektedir. Ulusal °I| -ekte
Kazdajé DRdjtalredve VRr | eéklbaké aKord diajke Qebkeimei o k

insiyatifi n ger ek hukuki gerek kampanya y¢r et me -
Kaz Dajlaréeénén kamuoyunun ve yerel haa | k € n

hd i ne gel mesine neden ol muktur.

2. Katél émcé peggealenlanyYyanénén ol uktur ma -

STKO I ar @aliyetibk i- nkaait 1 é mceyplh ahl aka ° yoludaryéne i K bi
peyzaj al anl ar kmae@s a mbYkekreedl & uH anlaks@&m éve uzmanl &

s¢re--leejrdrel ukl a kent sel veya keéersal bajl amd
d°n¢kegm pedsalapmetn Yy el i Rent 1 -1 a-ék alanl ara, t
peyzaj llaarermastéasvaee uygul amaya ge-iril mesi il e
i -eBurt¢r projeler, topl umsal kat él eéme tekvi
dejil, ayné zamanda sosya&Ili rbbéfgayekimiincka °g n-elke
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olarak verilenGe di z Deltasénda y¢regtelen koruma - ab
séneéerl e kal mameécxk:; kat él émc é vV e - ok aktorl ¢
Dernejionin °nc¢l ¢] ¢nde bakl at e lhihaimaheslefi UNE S C
takéyan skamrpasngmda Kz mir Be¢yeéekkehir Bel edi ye
S¢reci bakl at él arak koor di nasy dinlerce kireysdl ve |
kat él emcenén destejiyl eméxemi2id oldiem bamyaywa &t
t ¢r izl eme vV e ekosi stem arakteéer mal ar éne i
yér ¢t ol Mak tsegdrierc.i n sonucunda, Kzmir B¢yeé kkeh
Derneji ile ik birlijJjineobuddaelkedUNEDEDt ®g €
dézenlemik v bhhewanuUBNESGBELI ni bakl at mékt ér

Bir Brphek uYguygmg Dernejionin Kkenthab-ue Hid a
projelerdir. Proje ile kehirde yihraybhpkmesarbaebeéewl
kopmaséna, sajléeklé gédaya ulakmanén zorl aknm
tar émsal cretim yapan iriliulurhbwmky e ylaBrbd 4 arn:
mahall ede bir bosTtoapnl uliukkr iBa hl-ee sFie ndeer bKaahd- éek °© vy
bakl éejé ile Kadéek°ydBdsdBAJtliar € proj esine dah

¢EDBKK gi bi Kurul ukl agl alsiel iyre kyidr |ba knianhlaerr vbea
sertifika, ejitkalal\wencdka mpdamd mimak Ilvaer yielrel akt
s¢rdegreéelebilir peyzaj alanlarénén olukturul m

3. Restorasyon ve RehabilitasyomY uyl a Pevzajén Yeniden Ka:

Tahrip vedial nyiakp €l akma epaskésaad aal aerdaki egol o

fonksiyonel rehabilitasyon yoluyla yeniden I
stratejikfaaliyeta | anédeér . Bu yakl akém, hem fi zi ksel -
eski ekolojik ve sosy#t & l¢r el I Kl evlerinin ger i kazand
m¢dahal el erde doja temelli -°z¢gmler, yerli t
hal k katél émé esas al éynenaikd and éirk | 8wl peyxapic,y e
mi madli&aji®@l i nine dojrudan katké sunar.

Kstanbul l sk¥Y¥dahrddhapuKanasu s¢recil99u8ndad e® r n
bakl at él an i mza kampanyaséyla korunun 1. der
bakl ayan bu s¢re-; yapeélakma baskélaréena kar

ekoloji k tahribatlara ylPer|li&natahajda- génrzVy &mt
sukaynak ar énén korunmasédgsbeklermmikiirg. rBwunuwmh]

edi | mi K doj al unsurl ar én yeni den kazanéme,
aja-lareén yerime kfgildgmebdi lpielymagi °y el erinin
rehabilitasyon s¢recinin sivil inisiyatifle
kamuoyunu harekete ge-iren etkinliklerle ya
ayne dzamamnruya y°nelik alternatif, ekdal oj i k
gel i ktiril mgg.iBui kagpjslaanmdak tvarl i debaj Gong¢gl |l ¢l «
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doj al al anl awree nr eheashtiolriatsaysoynon yol uyl a s¢rdyg
y°neli k sivil topl unyguamahe Inleij i etslinimiaklt iard @éme k ©

¢CEK] L Vakd®® nyenl € i7d aB °bl agkel art oti€ejiéni KdpPuyam Kesthi
ade aTl¢treknigyaeyYglemkGafzi antep' te yereegtteée]jeée beéeteéen

sivil toplum kurulukl arénén kentlerin mek®Ons
ortaya koymuktur. Gaziantepdin tarihsel ve Kk
AKegl t¢egr Yol uo pr omerikeade-yalrex és ovneu tnhaahkamélke, do k ul @
korumar ehabi |l itasyon hatt e ol ukturul muktur . P
kal mayép, yerel y°netimler ( GaziKadnatreeps iB¢,y ¢nkeks
odal ar e ( Mi mar | ar Odaseée), cniversiteler Ve
yér et el me K b°yl ece kent sel kor temab ¢a rglnd ye& kumeet
saj]l afsjeEgtigri m proj el eriy°maéePilyemes| egki kdden
s¢rekl il ik sajl anmeéecx; b°eyl ece STK' nén rest
rehabilitasyon igg¢gr e-°lrejrljinye tydgr . etDk$TkK'tltar |l a vy
STKO6l adec e fizi ksetlophakneradn bad]lielj,i n vV e K ¢
s¢rdereglebilirlijine kgotsktéersmdg Wl taggdainr .bir akt?©

4. GENEL DEJERLENDKRME VE SONU¢LAR

Bu -al ékma, T¢rkiye °2zelinde -evre odakl é s
pl anl amalka&tnlkaé nasredukl| aréené ve dolayéséeyla pe
nasel i Kl evsel rolkloeyrmay st |-e8nTd& @kinh@ekrii én .a | okrl taa y
bilimsel katkeéelar, y°%°netikim s¢re- laetkinik ve f a
g°stererek, yalnézca savunucu bir konumda d
akt°rler olarak da ©°ne -ékmaktadeéer. Bu duru
katéeléemcé ve ekolojik temel Ines éepl &knaldangal @wka kblu
g°stermektedir.

Peyzaj mi mar| éjé& disiplini, doja ve k¢lter ot
r ol cstlenirken; STKG6l arl a kurul acak di si pl
-%z¢emler, yekamalaatgapkeglutygr el miras al anl ar
ekoloji k dPn¢gkegm projelerinde °nemli bir S i
STK6l ara ¢yeli k oranlaréenéen de¢egkegkl ¢7 ¢, -evr e

a-énsdan bir zayeéefl ék alané ol arak varl éjéné

tevre 9Dk&Il &r én destekl enmesi , karar al ma sg¢
ve peyzaj mi mar |l €] & disipliniysl¢er dkgurreu nesbaill iirk
y°neniinmiet ki n kekil de i®vdgma ttae igkei-li ratl medk tl anckisr .
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¥ZET

El ektromanyeti k alanl ar, el ektrik ve man)
fiziksel al anl arder . Haberl ekme sistemleri,
°czelli kle kentsel malmad @azidpetyiohensebektaol rka la
wi f i eri kim noktalaré ve elektrikI:i ara-1ar
il eti kim teknolojilerinin son yéellarda y @
seviyelerindemeyfdemai galk mé kilvieer . BIWieftio ostihs tceinhl a
mesafel.] il eti kimde d¢gkegk geée-1¢der fakat S ¢
Cep telefonlaré ise baz istasyonlareée ile ol
yayna kt adeéer . Kl eti ki mdeki bu kol ayl ék kesinti
kapasitesini de artéermaktadeéer. kehir merkezl

ol duju alanl ardai jeimkanamanyetdrkmé@adhnhabk Kkt

o

neme sHElhekpttriomanyeti k alan hakkeénda el de di
cvenl ik standartl ar é -er-evesinde dejerl er
-éséndan ©°nemlidir. Bu &lalpesratmidrai, | esni s% le-mamli ¢
alizler sayesinde sajl ekl & - evBue doorjtrauntét uadl
ektromanyeti k alan °1| -¢mleri ve analizl eri
r-ekl exktirielhmirktmerr.k e¥zzie,l l grkilveerksi t e -evres
afijJine sahip b°l gel er se-il er ekverilerj st ema

ektromanyeti k alan maruziyetinin mekOnsal
skl errilreinddejmek amacéyl a ulusl araraseé st an:t
- al e kimai,e liDe¢hkztereo many et i k ki saptamayag delecektee v c u t
énabilecek °nlemlere biyamaktéremin ol uktu

YWD Q@ DD D Q
—c ——— = 0o — 5

Anahtar Kelimeler: Kirlilik, Maruziyet, Radyasyon
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ABSTRACT

Electromagnetic fields are physical fields resulting from the interaction of electric and
magnetic fields. Humamade elements such as communication systems and electronic
devices, particularly inrban areas, cause intense exposure to electric fields, with base stations,
Wi-Fi access points, and electric vehicles being among the primary sources. The widespread
adoption of wireless communication technologies in recent years has led to significant
increases in electromagnetic radiation levels. WhileFiNdystems and Bluetooth devices are
low-power for shorrange communication, they continuously produce active signals.
Additionally, mobile phones emit higinequency radio waves through their interactwith
base stations. This convenience in communication increases the electromagnetic load capacity
in the environment, making the analysis of electromagnetic pollution in densely populated
areas such as city centers or university surroundings criticafiprtant for public health.
Evaluating the obtained ressibn electromagnetic fields within the framework of international
health and safety standards is essential for determining emerging effects. In this context,
systematic measurements and scientditalyses can contribute to creating a healthier
environmental setting. Accordingly, electromagnetic field measurements and analyses were
conducted in this study at specific |l ocation
carried out, particulayl in selected areas including the city center, universityosindings,
residential zones, and regions with heavy pedestrian traffic. The collected data were analyzed
by comparing them with international standards to reveal the spatial distribution of
eledromagnetic field exposure and assess potential health risks. This study will contribute to
determining the current state of electromagrt
scientific basis for future preventive measures.

Keywords: Pollution, Exmsure, Radiation
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1.GKRKKk

El ektromanyeti k al an, yayélan frekansa b,
neden ol abil mektedir. (RNd&lsge«kl -HKée)ka nWh 2 ir atdy s
gi bi kaynakl| ar dant iykayded lagna |l elr &kntérno mamsyaen s i ni
ol abilecejr. bLliltemakiede, el ektromanyeti k al
bozukl ukl ar e, kogni tif fonksiyonl arda azal m
bel irtWUzumi wtaidrel i mar uei yseat] | RpBs evre, sgrnam S i
czerindeki ol asée etkileri i se hala bilimsel
( WHO) taraféndan d¢ K¢k seviyel.l el ektromar

sénékl mader di k[R]aE| e-ketkriocmadniyret i Kk al an ki rl il
ul usl ararasé Kkuruluklar arasénda Ul usl arar ac
Komi syonu (I CNI RP) , D¢ny a Sajl ek ¥rget ¢ (W
bulunmaktaé.Bu kur ul uk | &r ,k oraulnka ks aajnlaecjéeggn a EMA ma
sénér dejerler belirlemekte ve d¢gzenl emel er
Avrupa Birlifji ¢l kel er i bakta ol maknhhrzer e
dézenl eyi ci kuruluk nitelijindedir. Bilger ki ye:
Teknol ojileri (VEBRTK) ettarkafme duarumuer ¢t ¢l mekt e
Seéneéer dejerlerin d°rtte birasié sadwainydes i mallei rtlt
dejl em i baze ¢l kel erde mevcut dé¢zenl emel er i
g°sterebil mektedir.

Son yéllarda teknolojinin insan yakaména
|l ektromanyeti k alianokeviaye@lkenai ngier®lekémkbir
zel l i kl e yojun negfuslu b1l gel erbdlelemegil ekt r o
ma-|l amékt ér. Yaygén kaynakl ar arasénda baz
nd¢gstriyeel -cékhnaktiad ann e délektomenyetik calan maruziyet
eviyelerinin -evresel fakt°rler ve zaman d
cehen farkl é saatlerinde g¢ndegz ve akkam saa
Bu durum el ektromanyeti k kirlilijin zaman i -
ortaya koymaktadeéer. Literatg¢rdeki bokl ukl ar
kal masé ve bu t%¢rgélergdé egenBuilersedd relribl fma s k Id
b°llge de daha fazla °I-¢m yapél mal edeéer . Bu d
belirlenen 5 farkle pilot b°lgeyi kapsamakt e
saat s¢recek kekilde¢gengnikjl édavéel akegamaaol
Test akamase3lda h &xQe EiMFe ° 1 - ¢ml er ger - ekl ekt
MATLAB programénda karkél akteéermal é& grafi kIl er
seviyeleri analalzekendallami,kthal k Bsuajtl¢érj éné kor
i yilektirme a-éséndan b¢gyeé¢k °nem takémaktade

°© o

Q unu O QD
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Bu -al @ékmanén amacé, D¢zce 0l i -in Kehir
b°l gede el ektromanyet i k &ktranmanystik alan pmadzigetininni n a
i ncel enmesine vV e bunun hal k sajl eje czeri
bulundurul maséma KRatkeézsedi damakpar ametrel er
manyeti k al an ki ddetaiktweae ég¢ - Bwo jpwmrlaujeud ryedrera

maruziyet.i hakkéndaki potaasdgal °aekiltearkiém
¢al @ékmanén bulgul ar é, °czelli kle elektromany
deji ki klik glasltenldanfdaif aarekIif@ar«dwi yel erde ol ¢
koyulan bu bugul ar hal kén bilin-lendiril mesi - al
pl anl amasé, altyapé geliktirme, sajleék polit

2METODOL 0J K

D¢zce 0l i -1 n Kehir merkezi ve kampg¢gs - e
k ol ar ak, D¢zce ''niversitesi K¢t ¢phanes
ektromanyeti k alan maruziyetiwninr®nkKkkincbpl
Ni san Par keé, a-éek alanhakda mPalakak zamar
ar ak, D¢zce | niversitesi Hastanesi, tébbi
rl il iJin potansiyeli éedtiki Iseajilnékn kguwrzu neunl @lnea
rd¢gnceg ol ar ak, Mer kez Cami ¥ng¢, yéksek nyg
Il mi K ol up, -evresi nidyeeklier e | eikntcreol neannnyi ekttiik
rempar k AVM, al éeéxjveen i «l dwjad i lyiet | e li e nolyar a
[ azl ar én nyaanyydeétjiék ealleakntlraor én et ki si dej er | e
in -exkitli a-éelardan temsil eder ek, el
umsalenf alats%rl | eertdk i | endi J i ni analiz et mek
| muktur .

ehi
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r merkezi ve kamp¢gs -evresini kapsaya
akl arénén en yaygén ol duju ve boarakaynak.l
rlenmi ktir.-FK¢etgphafe, vempnomédbn Wy &y diéarrz &lud
e ol arak, el ektromanyeti k alan yayeéel éme
d
e
[

°© o D

< 90 T T

| ar da bul unan baz i st as yetekirbnzanyétik alam mo b i
y el rinin farkleéeleék g°sterebileceji bir
l eti kim altyapél ar éneénnaykdjaure nlewml lyarkésnm&
déer . Mer kez Cami rwngy agroffjam tielkrmnl otjriakf i
eml emek i - i nonwhargky KremparkrAVMy ticarncth&zlar. ve \#i
endiricileri gi bi EMF kaynakl arénén bul t
| mi ktir. Buabhbgebheenenaekkeé!l EMFnk dejer
ak e-ilmik | okasyonl ardér.
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Veri toplama i-in kullanélan ci ha390 GQ E!
model i dir . Ci haz, geni K bir frekans ebandeéen
kapasitesine sahiptr. EME9 0, °zel |l i kle 50 MHz ile 2.5 GH:
kapsayan -exitl:i bantl arda °k5 ¢mMyampalyiol fie&lOt

108 MHz), cep telefonu, kabl oc3$40zMHt)gelVW8FR,on !l ar |,
Bl uetoot h, mi krodal ga f ér énl argalgri24iGH2i5haz | ar
GHz) gi bi kayn@kl!| aCiénh aiz-, e rhreerk tferdeikrans bandeée i
frekans geniklikleri asusnagi.yeBu Cell-ekm ramalngj
kaynaklardaimeydana geleatkilerinid et ayl € bir kKekil de i ncel eme

GQEMFR3 90 cihazeée, fabrika -ékékeée kalibrasyoc
dojrulujunu garanti mati &ndaalbmklaynwakbhaéaés

° neml i bir akamader . Bu s¢re- | cihazean g¢vVv
ge-erl il iJini korumak a-éeéséndan kritik bir r

¥l - ¢ml er -evresel kokul |l akégngetkkpziingng
ol duju standart htaivai kairk ¢gmr enhlegaatkléexk0O
bu saat diliminde g¢nek é€ékéjénén yojunluju
Kki nci °l -¢m i se akekam daatsa20t @0'hdher ay sEelark
seviyel eri azal mek ve -evresel parazitlerin
séraseénda, -evr aselolfaskt °erlleekrtirno maanryée t s &r par
dikkat edilmesi gerekem ak ka bi r husustur. ¥zelli kle ye]
b°l gel erdeas yamriFar égy°neéevdi ricilerinin aktif
artmaséna neden ol abilir. Bu kokull ar, el de
her K i Zzaman dilimindeki ol - ¢ml er kar kel akt ér
edi |l mi ktir.

Dek etmenleri en aza indirmek amacéyla -e
cihaze test i-in aktiflexkxtigdvérinimikas@&@xmalaén
adéna en az bir metr ek oyrakknglnagmdaé rkéaldnaar méaxktt & rf. bl
dojru °l-¢m yapabil mesi i -in elektromanyet.
Ayr éca, °l -¢m s¢resn moktuada tcuthwlz@umk sadi b al
¥l - ¢ml er bir saatl ik bir s¢re zarfénda ger -
veriler ortal amdsEmiaktéinra.r aBu amat odoleoj i , d é
parazitleriinndeki¢mdleas & zetrkil eri ni en aza i
sonu-¢ aet méki amacéyla uygul anméxkteéer.

¥l - ¢ml er s¢rekl i °rnekl eme y°ntemiyl e ge¢
yakl akék bir saat veri tadkd laxmé&k t480r0.0 ButLygr ev ¢
bu verilerin her biri, elektromanyetik al an
¥l -¢mss¢grmboyunca toplanan veriler, daha sonr
analiz edilpgpmgnifar ¥l é ¢ maagl erinde ger-ekl ex
akkam'#2@) 00 aman dilimlerinin el ektromanyet
g%zl emlenmi ktir. Bu metodoloji, her konumda
Keki ledrel ednedji ri | mesi ni ama-|l amaktadeéer .
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El ektromanyetik al an ( EMF) ol - ¢ml er i S €1
el ektri k alan kiddeti, manyeti k alan «kKiddet:
el ektromanyeti k dalganén el ektri k bsindekeni ni
yéekl erin etkkEl ekt mi ki ali acekieddeti , genel |l ikl
edi |l ir ve dalga boyuna g9g°re dejiken yojunl
et kil er iMainygetsitkerailran ki dddketriomadly evtdyka dnaG)g ains
bil ekeninin yojunlujunu °1l-er ve bu dejer, a
Kiddeti, mi krotesla (OT) veyaG¢mi lyiogauunslsuj(um@)
veya OW cm)]), el ekt bomamyatl ahddaltagatleér ®in
parametredif3].

Ver i i Kl eme s¢greci, el de edilen ©°1-¢mler |
gestericidir. ¥|l-¢mler sérasénda kaydedil en
y°ntelmrak aritmetik ortalama kull anél méxteéer
edilen yaklakék 4000 sateér veri, 1 saatl ik
hesapl anméktér. Bu yaklakém, ©°I - ¢rmkveritenmu-1 ar é
genel ejilil mmarisevivelertiali en az hata payeé
dejerlerin tespit.i ve ele alénmasé s¢reci,
akamader . ¥l -¢m veril errideg zerzienldlei kyt a&p é-1 eavnr e®
kaynakl anabil ecek ge-ici dal gal anmal ar ve &
dejerler, °rnejin ani bir aj aktivitesi de
kaynakl anan ge-icibisidgral etdlail lgar amlanskddair ol a i m
Bu t¢r anor mal veriler, sistemati k bir «kekil
ger ekl i I Kl emden ge-irilmiktir. Byl ece, -ev
edilend¢ er |l er daha stabil ve g¢venilir hale get

3.5S0NUCLAR VE DEJERLENDKRME

¥l -¢m sonu-1| ar e, D¢zcece il belirl enen 5 |
(V/ m), manyeti k alan «kiddet. (OT) wveizig¢g- yo
ger-eklextirilmiktir.

1.EMF:

¥7 1l e saatlerinde Mer ke z bl gesi ndeki E MF
g%zl emlenirken, akkam saatlerinde 23 Nisan
ul aktéje g°zlemlenmiktilrdé]@endel akkikra md esjaeartll| eel
Parké hari- EMF dejerleri daha homojen daj el
°ne -éektéjeée g°zlemlenmektedir. Bu far-kil ar, g
portlaré ve kRakiisstydeyanledl amamislyiom.| aky¥m&ma ¢
dinami k ol masé, kullanécé yojunlujunun artteée
y ol a-abil eceji Keklinde yorumlanabi |l mektedi
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Kent sel ve kurumsal ayl easnil at a rakrlaésléenkdladakri € , [
kull anélan cihazlarén yojunluju ve -evresel
b°l gesi ndeki y ¢ ksek EMF seviyeleri, gevenl
kaynakl anér ken, 23 Nilsearni nPdaer kaérobtnadna kti e | aekfkoanm vs
seviyel eri arteéermaktadeér . tevresel faktorl e
yansét masé ya da emmes.i gi bi et k eyabilneer de
potansiyeline skhhéptaman¥dilgimmleern nndaral énma
saatlerinde (°rnejin ik -ékekée) EMF dejerler
ul usl arar ase standartl arl a (1 CNI RP, WH O, F
genelliklekabue di | ebi I i r séneérl ar i-inde olduju g°r ¢
denetimler gerektirebilir.

¥nceki -al exmal ar | a yapél an karkel akt é
g%zl emlendijini, ancak -evr esenli nf aruktlaérlséekzll aérk
a-abilecejini g°stermektedir. Son ol ar ak, )
potansiyel etkilerine dair daha fazla arakt e
s¢reldi yapélacak ol ami-ralsé@éwmalmar ,0l°madke l¢izkelree
czerindeki etkilerin daha ivyi anl akél maséna

14.00 Veri Tablosu
0.05 ‘

0.045

0.04

0.035

0.015

0.01

0.005

Merkez 23 Nisan Parki Hastane Kutlphane AVM

G°r %ell4. 00 EMF sonu-larénén belirtilen | okasyonlar i
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20.00 Veri Tablosu
0.25 T

02—

0.15

EMF (A/m)

0.1

0.05

0

Merkez 23 Nisan Parki Hastane Kutliphane AVM

Ger2aaeb. 00 EMF sonu-laréenén belirtilen |l okasyonl ar

2.EF:

¥7 1 e saatl erinde K¢t e¢gphane Ve Hastane I
el ektromanyeti k Calgaen edejeé&i | ekraiy,nalkh amén yoj
K¢t ¢e¢phane b°l gesindeki y¢ksek dejerlerin, ©°z
kull anéemeéendan kaynakl andej e de¢kenegl ebi i,

elektromanyetik alan seviyeletriin 'y ¢ k sel mesi nin nedenl erinden

hastane b°lgesinde de ©°jle saat]l etrei,ndak kKyasnk
saatl erinde bu dejerlerin daha da artteéejeée g°

devreye gi e n yojun enerji t ¢keten ci hazl ar én 0
a-eéklanabilir. Mer kez b°l gesinde °jJle saat/|
dejerlerinin ardéndan akkam saatlerinde bir
dejki mlerin yané séra, bu b°lgedeki el ektroni

Bu bul gul ar, °7 1 e wleenakdkeajme rslaeart | serr a ;né&red a°
bel irli b°l gel erdeki ci haz kul | anilenmdeky o] unl 1
deji ki kliklerle dojrudan Pl kki i ol dujunu
yojunluju ve -evresel fakt°rlerin el ektroma
saatl erindeki farkl el ekl aré net bi-imde orta
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Merkez 23 Nisan Parki Hastane Kitliphane AVM
G°rsg8elld. 00 EF sonu-larénén belirtilen lokasyonlar i -
20.00 Veri Tablosu
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Merkez 23 Nisan Parki Hastane Kitiiphane AVM
G°r 4el20. 00 EF sonu-larénén belirtil emnm HWearkkaéslyaoomtl éarrélima

3.G!'¢ YOJUNLUJU(PD)

K¢t ée¢phane ve hastane b°l gelerinde g°zl eml
al anl arda yojun el ektromanyeti k alan kaynakl|l
il etim hatl ar écihaztar gbigrsurlgrdaa meydasatgelebilr.e |
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K¢t e¢phane b°l gesindeki yé¢ksek el ektromany
°ncel i kli nedeni , burada bulunan ©°jJrenci y O
haftal arénda, ‘faremméenhcakin aithaw, kelllektr oma
yéksel mesine yol a-maktadeéer . Bu dur um, bir
el ektromanyeti k alanén yojunlujunu arteérara
Dijer yandenal @agséane mer kezi ( dlekindnanyettkl gel et
al an seviyelerinde arteéxlar g°zlemlense de ¢
sahip ol maktadeér.

Bu bel gel erdeki el ektromanyetik aki an s e
el ektromanyeti k kaynakl arén daha kontroll ¢ b
sénérl e ol abilecejine ikarettir. Mer kez b©°l
b°l gedeki el ektromanyetik akt yla ibtt ealandaki d ¢ K ¢
el ektromanyeti k alanén daha az etkiye sahip

| okasyonl ardaki
nas el

G°rSelld4. 00 Power
kar kél akt ér él maseée

KekillendiJini

el ektromanyet i iksaafdalyetleriyloj unl u
anl amaméza referans ol m

Density sonu-I|larénén belirtilen | ok:
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