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FARKLI BOYUTLARDAKK KUVARSI N KLAVE
SERT PORSELEN B} NYESKNDEKK ETKKL

Dr . ¥]J rHaleYILDEAYi

Dumlupénar | niversitesi

¥ZETPorselen ¢reéenloer d¢kek porozite, Ssu emm
yaré ékeék ge-irgenliiji ol an, sérl & veya sérseé
nat sal ama-1é& kullanélabilen olduk-a y¢ksek mt
mel er dir. Por s e lililkapkaolem ve feltdspattan gneydaed ge-i k1 e s
l en ve ¢- eksenli serami k (three axial cer ami
mal zeme ol arak tanémlanabilir. Genel ol arak bi
25 kuvars ve % 25 feldspatpamsealegunapras,gel mekt e
l erin kompozisyonunda ana hammadde ol arak kul |
nin porselen b¢nye i-erisinde farkIl & boyutl ar c
méekteér . Bu ama-1la kullanélan kuvars numunes:i
por seleni -begrmiysi nde il ave edilerek b¢gnye re-ete
liktirilen b¢gnyeler | aboratuvar férénlarénda

El de edilen bu ¢reéenlere kuru keé-¢1 me, pi Kme
Ssu emme, mukavemet |eeireylgQuihbhmaktbo.t Agr éca,
yapéyé incelemek amacéyla da XRD ve SEM -al exn
rak porselen kompozisyonundaki kuvars hammaddesinin tane boyutundaki
azalma yojunluk ve su emmede b¢gyéek bir dej i Ki

créenpierkma k¢g- ¢l mesinin arttéejé ve bununla birl
de¢kt ¢]j ¢ belirlenmi ktir

Anahtar kelimeler: Porselen, Kuvars, Hammadde, Karakterizasyon

Effects of the Addition Different Sizes of Quartz
in Hard Porcelain Bodies

ABSTRACT: Porcelain products are high strength ceramic materials
with low porosity, water absorption and seight transmission, which can be
produced glazed or unglazed and can be used for technical or artistic purposes.
Porcelain products can be defined as cecandterial called three axial ceram-
ics, which are generally made of silica, kaolin and feldspar. In general, a porce-
lain structure consists of 50% kaolen, 25% quartz and 25% feldspar.In this
study, the effects of the use of quartz raw material, whicheid as the main



Hale YILDIZAY

raw material in the composition of porcelain products, in porcelain body in dif-
ferent sizes were investigated. For this purpose, 3 different sizes of quartz (10,

45, 63 Om) were added in the porcel ain body a
opedmdi es were fired for 6 hours at 1300 AC in
Dry shrinkage, firing shrinkage, bulk density, water absorption, strength

and color "L, a, b" tests were applied to these products. Besides, XRD and SEM

studies were carried out to examine thierpstructure. As a result, the decrease

in the grain size of the quartz raw material in the porcelain composition did not

cause a major change in density and water absorption, it was determined that

the firing shrinkage of the products increased and teistrength value de-

creased.

Keywords: Porcelain, Quartz, Raw material, Characterization

1. GKRKKk

Porselen ¢reéegnloer d¢kegk porozite, SuU emme
genliji olan, sérl é& veya sérseéz olarak ¢reti
|l abilen olduk-a y¢ksek mukave(@engvdsahip ol an
2012:4901)Por sel en ¢r¢nler genelli kle kuvars (sil
dana gelen ve ¢(- eksenli seramik (three axia
mal zeme ol arak tanéemlanabilir.

Genel ol arak bir porselen yafgdspat®o 50 kaol er
tan meydana gel mektedir. Porselen b¢gnye komp
del er den; kaolenler ¢r¢ne plastiklik kazandeé
sajl amak maknhadadllamé(Tulyaganov. , 2006: 113

1998:3), (Igbal ve Lee, 2000:3121), (Batista, vd., 2001:256), (Tarhan ve Tarhan.,
2019:675).

Feldspatlar ergitici °zellijinden dol aye
rarak b¢nyremegiimi sd ajtleard &k porselen be¢gnyel er
t el mi kroyapéyé kazandér er . Porselen b¢nyel
cilerin tipine (sodyum veya potasyum) ve ofr a
tedirler. Bu }taehéegmadamseyappbdsggée i-in ergi

feldspat (kf el dspat) kfuéel dasgdmean éyumikKk ama ve ergi
|l e]é sodyum feldspat ve dijerlerine oranla d
ranék g°sterdidri emtdiemi rscee tt §evbarsve Taedm.,| i r | er
2019:675), (Arcasoy, 1983).
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Kuvars b¢gnyenin i-erisinde dolgu etkisi ye
mak i-in kullanéldnaki hdeirmane Bawaps 68r Ol if]
2.85qgr/cer gi me sécakl éje 1785 ACO6 olan, yerkabu
el ementin (Si ve O) bilekximinden olukan ve d
biridir. Kuvars dojada saf olarak bulunduju
olarak da bulunabl i r . Genellikle beyaz renklidir; de

pembeden kézéla veya kahverengine kadar dej
2001).

Bu -al ékma porselen ¢ré¢nlerin kompozi syont
nélan kuvars hammaddhegxi ni-rerg erinele f ar kl & bo:
meneéen etkil eri arackter él mékter . Bu ama-1a ku
(10, 45, 63 Om) porselen be¢nye i-erisinde il
muktur. Geliktirilearbpghgeérdal 24B00aACGdde 6
dir.

2. DENEYSEL ¢ALI kMALAR

2. 1. Hammaddel erin Minerolojik ¥zellikIleri

¢al ékmada kull anélan porselen b¢gnyesi -0
potasyum feldspat, Kkhbapadaen b}l mkmakmaddel er
rami k A. kdédden tedarik edil mik ve re-etede ye
sunul maktadér. Standart b¢gnyenin i--erdiji tg¢
éekene floresans spektrometrlkemi kK (X&&F¢i Rélgg & u]}
sunul muktur .

¢i zelPpe slel en b¢nyesinin hammadde bil eki mi

Hammadde
Porselen
Re-etesi Kaolen Kuvars Potasyum feldspat
Miktar (% ) 50 25 25

15
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¢i zelBpx|l2a.ngé- hammaddel erin kimyasal k omp

Oksitler Kaolen K-feldspat Kuvars
SiO; 47.00 67.00 98.5
Al>O3 38.00 18.5 1.00
FeOs 0.40 0.11 0.02
CaO 0.20 0.17 0.02
MgO 0.13 0.08 0.02
NaO 0.10 3.00 0.10
K20 0.5 11.00 0.02
TiO: 0.02 0.03 0.02
SG; 0.07

K.K* 13.58 0.11 0.3

16
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2.2. ¢Camur Hazérl ama

¢tal éekmada kullanélan kuvars numunesi 3 f ar
l en b¢gnye i-erisinde ilave edilerek b¢gnye re
l en b¢nyesi hazerlamak i -in ténd@bofubdai k kuvars
] €l eména g*°0,K45sKébr3a vd wmlraa kK t anéml anméxkt er .

Re-ete karéexemlaré su ve sodyum silikat il
yal é& dejirmenlerde 1 saat yak °J ¢¢tmeye tabi
el de edammrkarén ¢iskozitesi, Fordcup Vvisko:
S¢éresi (s) olarak dejerlendirilmicktir. ¢tal ék
akék heze 50 s olarak sabit tutul muktur. Haz
do k¢l ¢pemliil @ik ger - ekl ekt irilmiktir. D° k¢ m
' erin kuru ve pikme Kk¢-¢1 mel eri dijital K ump
l anmékt ér . KIl'k olarak kal éptan -ékarélan nun
muktur . Kurbu-klbepl mghegelef | aboratuvar f érén
pikirilmiklerdir.

2.3. Karakterizasyon

Porselenlerde hammaddel erin tane boyut da
vemet , s u e mme gi bi fiziksel °zelliklerin
¥zel ,20912: (BBagan-a ve Bergmann, 2006: 3761) .

Bu °zellikleri incelemek i-in pikme sonr a:
-¢lmgk ve hesaplanmék daha sonra 36er tane -
vemet dejerlerinin belirlejnmesmulkanaecm@gt ia thean
tine tabi tutul muktur. Mukavemet cihazéna ye
gul anarak kereéeldejeée kuvvet tespit edil mik ve
hesapl anféxi(nkg/ndren bulunan dejer MPa -evril

P.ortalama kér ma kuvveti

L: destekler arasé mesafe

b: numune geni«klifi

h: numune kal énl éej e

g: vyer -eki mi i vme si

Mukavemet= 3PL/ 2iAg (kg / cr) (1)

17
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Numunel erin su emme testleri TST 800 EN 9¢
duyla ger-ekl eet denkmi KkPnhcesBut a)he-él ar ak kur
l'irl enen numunel er su emme testine tabi tut t
W) belirlenmiktir. Daha sonra Exkitlik 2 kul/l

hesaplanméxkteéer .

Daha sonrua byeoljluinluijr sévé i-erisine dal der
ajeéerl gklwe édgqlwdér el ag ggweé °yngjnudrel ubjud duan d(uyr ul e
munel erin yéj]éensp)l BEkoijtulnilku k3 dkeylelrdrealiar(ak he:

Su Emme Mi ktaw)éw]*¥0= [ (w 2

Yéjénsal yoj ufw-wH*@¢d (%) = [ w 3)

Benyelerin fiziksel ©°zelli kIl eri i -eren dej
¢Ci zelBgenyxl erin fiziksel ©°zellikleri
K-63 K-45 K-10
Kuru 2.71 2.74 2.33

k¢- ¢l

(%)

Pi kK me 1204 12.87 16.29
keée-¢lon

(%)

Su emme 0.01 0.01 0.01
(%)

Yyején 2.41 N 2.40 N 2.39 N
yoj unl

(gricmd)
Mukavemet 60.27 59.60 540
(MPa)
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Farkl e Boyutl ardaki Kuvarsén Klavesinin Sert Por

L*a*b* sistemi rengi tanémlamak i-in L*,
kull anmakbadédi naté&, rengin a-ekl ék, koyul uk,
karakterini belirtmektedir. Saf siyah 0, sa
A-ék renkteki cisimler daha y¢ksek L* dejeri
L* dejerleri @ahaedik¢s¢kbegrdinatl aré rengin K
termektedir. a* -geketli kenganékmeilkbzedeker i
oranéné g°stermektedir. a* dejeri pozitif 1is

pozitif,isegaartlesgée ma&limdag,i DdEI1II)y.t mekt edir
1300 UC pikirilen farkleée boyutta kuvars i

I eml ar e K d 8peatr@hotoiéten @0@ damarka modelda-b c¢ci haz énda
°l - ¢l mgk ve renk paizdgmetr el er i belirl enmickt.i

Porselen b¢nyelerin L*a*b* dejerleri i ncel
Jikkenli k g°stermediJi g°r¢l megkter .

¢Ci zelBgenydedl erin L*a*b* dejerl eri

L* a* b*

K- 63 87.20 -1.75 0.12

K-45 87.52 -1.68 0.31

K-10 87.40 -1.70 0.28

Pi kismihnmasénda b¢gnyeler hal kal e dejirmende
mi ktir ve elde edilen tozlar 63 em alténa el
Mo d e | di ffractometer (Ri gaku MWMionU Fdrexl, é-CuKU
jéenda ve BAXRDk am@azémrzd ile i-erdiji fazlar b
sénda olukan fazlarén miktarsal analizl eri F

l ama yapan MAUD (Materials Analysis Using
ger -eklexktirilmiktir.

Taneboyutunm azal masé, y¢zey alanénén artmaseén,
aktivitesini arttéermaktadér ve bu nedenl e si
ger -ekl exkmektedir. kekil 16de g°r¢len 13000U0C
sonu-1laréna gdlirrebitr¢ nerbi¢nney ebleenrzer kKeki |l de kuve
(amorf faz) i-ermektedir.
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Relatif siddet
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Farkl e Boyutl ardaki Kuvarsén Klavesinin Sert Por

Mi kroyapé analizleri i-in hazérlanan numui
s¢re i le dajlanméexkt er . An al i-CGxford Instrus E M, Zei ss
ments TM) cihazéeyla ger-eklexktirilmiktir. k e
1300 UCb6de pikirilmik numunelerin geri yanseée

kekill3020. UCb6de pikirilmik nwghugael ediemiger i

Serami k b¢gnyelerin kérélma mukavemetini e
biri mi kroyapél ar é@énda bulaunnaalni zploerroizniet egd®irre. -ke

mada tane boyutu azaldéek-a cam fazénén artteée
dir.

Mgl it faze, porselen b¢nyelerin sinterl el
rénda bulunan kaolen minerallerinden gel i kme
°neml i bir rol oynamaktadeéer. Porselen b¢gnye
sénéré mn¢ddsiitndfea zy ebr® al er , bu nedenl e yapéda
yapédan m¢gl it olarak kristallenir. Bu b¢nye
tip m¢gllit gelikir. ¥ncelikle birincil me |1

21
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it -ekinr beklikmersi yl e ijnemsi «kKkekilde ol ukur
talleri kalan d¢gzensiz kaolenitten olukarak
ak b¢gye¢gmektedir (1l gbal ve Lee, 2000: 3121),
G¢engor veEORAY1) 208BM analizlerine bakel déjeéen
zal makenptal mel It kristallerin miktareenén
éné ve por boyutlaréenén k¢-¢l dejéeneg gor ¢l me

= Qg —~ =

3. Sonu-1| ar

Sert porselen b¢nyesi i-in yapélan anali zl
séyla camsée faz miktarénén ve -°z¢ner ek cams
] éné g°stermiktir. Bu nedenl e, tane boyutunu
Jerl erinde dbejyi¢kki kbl i Kk meydana gel memi kK, kuru
pi kme Kk¢- ¢l mesi dejerl eri artmexter . Bununl a
belirl enmicktir. tal ékmadaki dejerler incelen
45 nolu b¢nyeni®re eddtiikrheemi¢nri¢gn - al ékma kKartl ar

dekenegl mektedir .
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| REFEORMALDEHKTKN FARKLI MOL ORANLAR
| RETKLEN HDF LEVHALARI NI N FKZKKSE
¥ZELLKKLERKNKN ARAKTI RI LMASI

Osman C¢AMLI BEL
Kérékkale [ niversitesi

¥ZETBu -al ékmada, l evha ¢(Pirusgylm hatt énda %50
vestred ) , %3 0 Ablesndaramarmiang.), %2 0 k Ragus arientalis
L) T1;1.217, T2; 098 nvael dTe3h;i t0 .t8u8t knmadlé ¢(rieF) kul |

7. 7mmx2100mmx2440 mm HDF |l evha ¢retilmiktir.
metreleri sabit kal mékteér. Tek dejikken ¢- fai
foomal dehi t tutkal é& ol muktur. Sécak pres par am
mm/ sn ve pres sécakl éjéene 215UC ve 58 saniye p
cretim ger-ekl ekmi kKtir. i retilen HDF I evhalar
siyonu, 2 saat suadyaa n g kK k ;mé € Jvéen ay ¢eztekyi dper f or
arakteéeréel mékteéer. Her bir test grubundan bek | €
ajeéerleje T1;874 kg/mj, T2;881 kg/ mj ve T3; 860

i mum T1; %4.24, T2; %4. 87 ve TBmmpd. 19, y¢izey ab
T2;360.80 mm ve T3;283.40 mm, y¢zey dayanakl éj
N/ mmj| , ve T3;1.22 N/ mmj Ol - ¢l mgKt oo ¢al éKkma
T2;0.98 ve T3;0.88 mol cre formal dehit kul |l an
fiziksel t est |Iséolnéeuk-1laarr émrat agy?ar ek ofnaurlkmu Kkt ur . Bu
sebebi farkl e mol oranlarénda kullanélan ¢r e
| anmaktadér .

Anathar Kelimeler: HD F , fiziksel °czellikler, cre for
mukavemeti.

Investigation of the Physical Soméroperties of HDF Boards Produced
with Urea Formaldehyde Different Moles Ratios

ABSTRACT: In this study, 50% yellow pine (Pinus sylvestres L), 30%
fir (Abies nordmanniana L), 20% beech (Fagus orientalis L) T1;1.17, T2; 0.98
and T3;0.88 moles of urdarmddehyde glue (UF) using
7.7mmx2100mmx2440 mm HDF board is produced. Production parameters re-
mained constant in the process. The only variable isforezaldehyde glue
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used in three different molar ratios. According to continuous hot press parame-

ters, theproduction was realized in the parameters of press speed 950 mm/se-

cond and press temperature 215UC and press tir
The density, surface absorption, water swelling and surface soundness perfor-

mance of the produced HDF boards wenestigated. Five boards were mea-

sured from each test group. According to densi
T2,;881 kg/ mj, and T3; 860 kg/ mj, respectivel
for 2 hours were measured T1;4.24%, T2;4.87% and T3;4.19%, rigspect

Surface absorption of boards was measured at T1;343.20 mm, T2;360.80 mm

and 2T3;83.40 mm, respectively. Surface soundness of boards was measured

at T1;1.36 N/ mmj, T2;1.37 N/ mmj|, and T3;1.22 1
sult of the study, differencegere determined according to the physical effect

values of HDF boards produced using T1;1.17, T2;0.98 and T3;0.88 mol urea

formaldehyde. These differences are due to-towaaldehyde glue used in

different mole ratios.

Key words: HDF, Physical propertiesirea formaldehyde, surface so-
undness,

1. GKRKK
Amino bazl é re-ineler czellikler cre fornm

créenlerini ¢retimin -ok °nemli bajlayéceée gur
(HDF) b¢yek - 07 unl uj uantiolarakmanin &aplansadakd- HDF | a mi

0o

é
0

— a0 — 5 —

< — = =

a

N — 35

™o d® S QO

(o]

o —

nél makt adér . HDF | aminantlar i- mekan tasa
eml i bir crendeér . Bu -al ékmada HDF | evha ¢
e formaldehit (! :F) re-irmagfinékulblazmeélf mauK tké
el likleri y°n¢gyle araktéreéel méekteéer.

Al par vd. (2010) yapteéeklaré -aleéekmada; MD
bilecek aja- te¢grlerini araktéermak amaceéeyl a
Z U, kara -am ajtauV arr €orktud méamda aMDH adroetami K |
n |l evhalarén fiziksel ve mekani k testl eri.
Kénda t¢m testler araktérmacél arén bekl ent
Kmasénda, yonga | egwalza egmi estyiomiumdie afzaarl maradke te
farklé formaldehit tutucu (sodyum metabi s
kl eri yonga | evhalarén fiziksel, mekani k ©°
miyle formadehit emi deomdiper fGornmabyéwveae {dR8
nda yaptéeklaré -alékmada MDF |l evhaséné ol u
azot i-erikli cre formaldehit |iflere kap
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ire FormakdehiMobl nOFanl| acéyhal ar@&néneRi HDIFs el

y°ntemi ile analiz ediéwireikaplaharmaéareaa
i-eriji, re-ine sprey damlacéek boyutu, re-in
numu ¢zerine -al ékméxklardér. Grigsby vd. (20
meék MDF | evhalaré sojuk s4070l erpagaldanrtesthe
bilekxenleri ©°zellijini kaybettiijini g°ster mi

Grigsby vd. (2014) vyapteéeklare -al ékmada, K
ile re-inenin hidrolitik dengesine etkisi ar
rinde ebaknaktefformal dehit re-inesi sertl ekm
matri ksine eksik katél émlarén ol maséndan dol
namamaktadeér . Arakt er may a7 0g °braej |Isaun nial ek aeykésptl raa
ol ukabi [Hashikt ce.di r2009) , MDF ¢retim hattéenda Kk
odun kurwusu I if ajérl é&jéna oranla %15 ¢re fo
al ¢minat |, al¢minyum trihidrat ve -inko borat
kull anél arak ¢réeeniflieni MD&EFI || emmehlkad mirlkén® zel | i k1
diren- testl eri yen¢gyle arakteéerméxklarder . L ¢
ger-ek °| -ekte MDF ¢retim hattéenda deneyl eri
rafiner ¢nitesi lplaog Wlaikn é oltyat tid red & uk &ramé 2 & f | €
t¢er. 1re melamin formaldehit re-inesinin |if
mi kroskobu ile araktérél méexter . Bu arakt ér me
nénda homojen kapladdékaygpreleminesi sell ey
men, =-ukurlar ve -atlaklar akéré re-ineyi ab
neden ol muktur.

Mant anis vd. (2018) -al ékmalaréenda avrupa
ve y°nlendirilmik yonga | evha (0OSB) de kull a
Araktéermaya g°re kullanélan | evhalarén ¢reti
emisyonunuaal t ma ger ekl il ijJini i fade etmiklerdir.
réenda y¢ksek mol cre formaldehit re-inesi (F
mal dehit re-inesi (F/ ) : 1.2 ile 1.0) ke¢rl ekm
faktor | etrmi atniarl.i z¢al eékxmal aréna g°r e; cre for
mal dehit katél émé azaldék-a re-inenin amorf
nin daha stabil ol dujunu ifade etmiklerdir.
S¢resi dantl ék- d°kgiesyojunluju artéejéene g°zler
b°l gesinin 2 teta a-€élaréndan dolayeé sertl ek
tipi, sertlexktirici mi ktaré bu b°l geye et ki
dankaynaklanélf ené i fa®eanét mekEeagiti (2020) -al ékn
d¢striyel odun lifleri il e melamin re-ine em
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oranlarénda karéexteérarak ve re-ine kuru I|ife
yojunlu&vhalaféen fiziksel ve mekanik testler

losifov vd. (1991) -alékmasénda, ijne yapi
dijer odun t¢rlerinden ¢retilen | evhal arén t
di jJini ifa¥engalmexhar dreti mine wW¥ygun ol an a
glicmMar asénda dejikim g°sterdijini a-@é&klamékt &
K¢k mol i -eri kil cre formal dehit tutkal én vye
bazl & kompozi tf olremal ad e¢hri gn leamiisrydben et ki dej er i
Yaptéejeé -alékmanén sonucunda ¢re formal dehit

masé formaldehit emisyonun artérma potansiye
vd (2000) yaptejéemabhdéerimbida, odenbésatzl €ol evh

-eékma bi-i mi czerine -alékma yaj] mékter. ¢al
secak preslemeden sonra ikincisi kull aném ye

Son yéllarda Tg¢r ki Aher dpaddDdE bBiervihrac i¢ reéarri and
maktadér. 2018 yélénda MDF glrmuktmir yaknaxli k
bu rakam d¢nyada yaykétlakehk H24- &H4)BBu il k mi r . (
-al ékmada, HDF ¢retiminde g- Ifmaxklig . mDIF @mreaen
timinde dijer dejikken parametreler sabit ka
tilen ¢re formaldehit tutkalaré ¢retimde kul
s el performansl aré arakt ér élFmdketvéira.l aB e n- arlSe k
EN standartlarén belirledifJi baze fiziksel t
sonu-laré yer al mékter.

2. MATERYAL VE Y¥NTEM

Materyal

Bu - al ek mada ;PinbSylvesteea y £ %a nAbfeénbrd-a r  (
mannianal ) , %2 (ragksaoneatalid ) kul | anél mekt ér . Bu odunl
b°l gesinden kastamonu organize sanayi b°l ges
tiril mi ktir.

Tutkal

i re for mal deahsitta niountuk allultakrad | retim Tesi sl e

Bu -al ékmdda lkulel dmr mal dehitin re-inesini
leri;

1.17 mol icretilen tutkalén ©°zellikleri:;
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fKat @& m&ldde: 63

M r-rfor mal denit mol orané: 1.17
fYogunl uk {2227 UC g/ cm

T Vizkosite (25JC cps) :2635 sn

1 Gel time (1001C) (20% (NH4)SQu): 20-45 sn

TpH: 7-8.5

1 Serbest formaldehi#00.20 max

1 Methylol groups %1215

fRaf ©°mr ¢: 75 gén

Kastamonu tut kal cretim tesisinde 0.98 mol
fKat é& méldde: 58
M r-or mal denit mol orané: O0.98

fYogunl uk {2227 UC g/ cm
T Vizkosite (25JC cps) :1535 sn

1 Gel time (10Q1C) (20% (NH4)SQy): 20-60 sn
TpH: 7-8.5

1 Serbest formaldehi#00.18 max

9 Methylol groups %1215

fRaf ©°mr ¢: 75 gén

Kastamonu tut kal cretim tesisinde 0.88 mol
fKat e maldde: 58
i r-for mal deni t mo | or anée: 0. 88

fYogunl uk {2227 UC g/ cm
9 Vizkosite (25JC cps) :1535 sn

1 Gel time (100)C) (20% (NH4)SQs): 30-75 sn
pH: 7- 8.5

Y Serbest formaldehif©0.15 max

9 Methylol groups %1215

fRaf °mr ¢: 75 gén
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Sertlextirici
i re fortmatl ldelhérnée sertlexktiril mesinde kat al
(NH) SO kul | anél mékt ér. Kstanbul déddan °zel bir fi

Kullanélan kataliz®°r )B0061 pEyamdayum s ¢l ¢

%2061 i k -°zelti ©°zellikleri

"Yojunlupu/ ctj 95

fp H: 6. 56dir.

Parafin

Parafin rengi kirli beyaz sévédeér Deni z | i
meden tedari k edil miktir.

fKat é madde: %60

pH: 910

T Vizkosite: 1323 sn

fYojunluju!0.96 gr/cm

l'retim parametrel eri

Bu -alékmada eumy ggulzeednagey®lmdmde g°steril mikti
0.98 ve Of.c8r8mamode hirte tutkalée (] F) kullaneél méi
lar T semboli ile ifade edil miktir. Bu ar ackt
tegre Aja- san. Tic AphdEKagtramomu ydDPEI Mégit €F
16de g°sterilen T1; 1.17 mol icre formal dehi't
deneyini, T3; 0. 88 mol cre formal dehi't deney

¢i zel gdDRE ¢retim s¢rekli sécak pres par ame

Tutkal Parafin

're Formal de Life Life ~ Pres Pres Levha
Testler'(ll F) G°re G°rwe;8éca Hez leri

b ketm T ¢ ke (sn) JC) (mm/sn) (mm)

(%) (%)

T1 117 %11 %135 58 215 950  7.7x2100x244
T2 098 %11  %1.35 58 215 950  7.7x2100x244
T3 088 %11 %135 58 215 950  7.7x2100x244
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HDF | evhalarénén | reti mi

KI' 'k ol ar ak, sert aja- ve yumukak aja- tg¢r
irildi. MDF ¢reti minde, -am, kayén ve k?©°Kk
mék ve dahlwwaongadraaamewttegr |l émeti m parametr
ol arda depolanméktér. Cipsler, Andritz de
AC'de 3.5 dakika pikirildi. Re-ineler wve

dé. HDFkigmegasaml haanhkndakgol aréna sevk e
I a 1.17 mol cre formaldehit tutkal e,
f

D

o T M

rmal dehit tutkaleée ayré ayreée tankl a
il n s eéevel fpaatr avfe n¢g r ea nfoonrymam de hi t ¢
raseyla defibrat°r tarafeéendan I i f]l
iro. i re formaldehit kuru | if ajér]l
ar ak amofney uanj esrell&ka-ta kWwd.u72 kull aneé
-a %1. 35 olarak ilave edil di Lifle
. HDF | evhalar s¢reklii sécak preste ¢
i; 215U0C preanmmémer, hprzesydlalkarvak YAkl akeék
cresi boyunca uygul anméext ér . Levhal ar é
énda kesilmiktir. Daha sonr a, l evhal ar
I di . Levhal ar bur adariak Ipiamled d cirriinl ¢is.t Buwe ia
ri 40, 80, 120 kum zéempara k©jedeée ile zemp
Levhalar 202 ve %656 b aj €1 nem ( RH)SOKB41997)ar énda TS
standardéna g°re kondisyonlanmékter. Testler
relerinel pgPktirgr edDF | evhalar T1 (874 kg/ mj)
kg/ mj) hedef yojunlujunda 7. 7mmx2100mmx2440

LQQ_EXNI—‘UJDCQ
°©S®® O Cc M

o

-

o o

n
(0]
e
S

ret
end

x — ~ o
—_
Q_“_)DCD

—1(‘D|CDI

preste ¢retilmiktir. Bu -alékmada HDF | evhal
nuna, i Ki saat syusdzae yk i dkanyea nyé;kzldeelsé jnée pveer f or ma i
mékt er .
Test metodlaré ve istatistiksel dejerl endi
Fizi ksel ©°zellikler EN 622 5 (2006) '"ya (¢

nan kondisyonlama standart TS&45 O 554 (1997) 06e g°r e, ahkap
ve seénéf lEaNndE0rma( 1ITS99) 6e g°r e, HDF | evhal ar é
(1999)"' nmal &j°édrea kKiad mes i (Ths, 2 saat) ©°zelli
ger e, |l evhal aréen y¢zey yojunluju TS EN 311606e
382/ 1 standardéna g°re test edilmiktir. Dene
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dijital mi
nél méxkt ér
t ek y°nl¢,
me s i i -in
p<0. 05"te
pel mékter

krometré&ektul eandeél Kma l I B700 | abor a
Verilen istatistiksel analizde SSE&
varyans anali zi ( ANOVA) yapél mext e
Post hbestiestl erfad&hébDaktan ar acxkt
istatistiksel olarak anlamlé kabul
Veriler ANOVAONnén yapeéelabil mesi i

3. BULGULAR VE TARTI kMA

Bu - al eéxkendidlaerel fdiezi ks el °czelliklere ait b
mi Ktir
¢i zel gdDR | evhalarén fiziksel testlerinin

Testler

Ortal ama Mini- | Maxi-

Lev- Ort.* Std. | sStd. Géven Ar| mum | mum

halar Sapma| Hata

Al t | st

T1 (874.2| 3.77 | 1.69 | 869.52 | 878.88 | 868.00| 878.00

YoJunl uk ( kg

T2 |881.2| 597 | 2.67| 873.78 | 888.62 | 871.00| 886.00

T3 [860.8| 4.82 | 2.15| 854.82 | 866.78 | 854.00| 866.00

T1 (1.3%| 0.02 | 0.01 1.33 1.39 1.34 | 1.40

Y¢ézey Day
( N/ mm])

T2 (1.3¢| 0.03 | 0.01 1.33 1.40 1.32 | 1.39

T3 |1.17#| 0.08 | 0.03 1.02 1.21 1.02 | 1.22

T1 (343.2| 7.76 | 3.47| 333.57 | 352.83 | 333.00| 353.00

Y¢zey Absor g

T2 [360.8| 15.27 | 6.83 | 341.84 | 379.76 | 340.00| 380.00

T3 |283.4| 13.87 | 6.20 | 266.18 | 300.62 | 263.00| 298.00

T1 [4.24| 0.06 | 0.03 4.17 431 4,18 | 4.33

Su ki kKme

T2 | 4.8 0.07 | 0.03 4.78 4.96 477 | 4.97

(2 saat)

T3 [4.18| 0.05 | 0.02 4.13 4.25 410 | 4.22

*Ortalama ANOVA i-in% 95 g¢ven araleéejée. a,

ol arak far

kl é& dejildir (Duncan testi)
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Yoj undeuker | er i ¢tizelge 206de g°steril mixkt.i
874.2°kgetmm¢egkt ¢r . T2 | evhavseé nTé3n |yeovjhuansléunjéun 8y8c
junluju 860.8 kg/ mj °1-¢lmegktegr. Testl erdeki
yakéen °I -¢1 meexktgorr. e ANQYRH(DLercanRitékyihesaplama
sonucunda T1, T2 ve T3 arasénda anlamleée anl a
HDF ¢r et i mi esnasénda afj a- tér ¢, |l evhanén ©°z
risi, ut kal én ©°fzer malkd ehiit, rmalt karl &@8mé ¢, r £e rvtel
leri, utkaleéen jellekme s¢resi, sermenin hon
basénceé ile bajlantélé olduju g°r¢l mektedir.
%0. 79 azalérken had géhasémébbygpoppohbpupu fazl

t
t

2 saat suda kKikme dejerl eri ¢izelge 206de
Ki Kme dejer.i %4 . 24 ©°| - ¢l mekKt . T2 | evhaseéneé
hasénén suda kKikme dejer?ré&d;,nétPn-padmametre
sabit kal érken sadece ¢retimde kullanélan ¢r
mi Kt ir. Levhanén i ki saat suda ki kme perfo
formal dehi t testinde ger - eklneksmiektiilren THDF 0.
l evhal arén suda kKikme performasé en k°tg¢ son
tistiki ANOVA ( Duncan) test hesaplama sonucunda (T1
laml & bir farkleleéek bulunmuktur .T2Téldeve T3 ar i
anlamlée farkleéeleék bulunmuktur. Testlerdeki H
317 (1999)b6a g°re yapéel mekteéer. T1 |l evhaseée T2
%12.82 oranénda daha aza kKikme ger-ekl exktiri

Kme dejeri %l1. 29 daha fazla suda KikKme ger - e
HDF | evhal arénén y¢zey dayanéemé ¢izelge 1
yézey dayanéemé T1; 1. 35 N/ mmj Ol - ¢l megKt ¢
1.36 N/ mm] ve T3 | evhalsle nNe/nmny]¢ z%ly- ¢dlanyéakntésme. T
16e g°re ¢retim parametrel eri sabit kal ér ken
dehit tutkal én mol orané dejikmicktir. HDF |
en ivyi sonu- T2; 1. 36 N/ mmnitflen lemnd testindee f or mal d e
ger -eklekmiktir. En d¢k¢gk |evha y¢gzey dayane
mi kti. ¢i zel geANDBGAy([Bunaar) test hesaplama sonusuinda KT'1L,
T2) ve T3 aralaréenda anl aml é diai ranflamkléelbé k b
farkléelék yok iken T36de anlamlé farkleleéek b
yé¢zey dayanéemé %0. 73 oranénda daha k°tg¢ per
g°re y¢zey dayanéme %21. 47 daha iyi perfor ma
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Levhal aryénaébns oyr¢pzsd yonu ¢i zelge 16de g°ster

y¢zey absorpsiyonu 343.2 mm °I1 -¢l megktegr. T2
mm ve T3 |l evhasénén y¢gzey 283.4 mm °1 - ¢l mgkt
yonu performansénamemolyigreoharmdaRdeBB60. Bl ;m
testinde ger-ekl ekmixktir. En d¢ke¢egk | evha vy z
mm t est edil mi kti . ANCQVA [(DyircanPtéstyhesapipfna e i st at i
sonucunda T1, T2, T3 arlavmmeéemtdar anThml évibasgseé
l evhaséna g°re y¢zey absorpsiyonu %4.88 oran
ken T3 |l evhasénén g°re y¢zey absorpsiyonu %2
mi Kt ir. HDF | evhal arénda y¢zey wthador psi yonu

t¢reéene ve presleme parametrelerine g°re deji

4 . SONUC¢ VE ¥NERKLER

Bu -al éeékmadaj; HDF ¢retim prosesinde t¢gm p
men, ¢retiminde tek dejikken ¢re formal dehi't
kal eén moZdalodéakn-éa | evhal arén fiziksel testl er
Ki kme ve y¢zey dayanékl el éeje test perfor mans
sonu-laré T1 ve T26ye g°re en d¢kegk perform
yéezey dayawywémbdbswe psdzyonunda en iyl perfor man
saat suda kKikme en k°tg¢ performas g°ster mi kKt
formal dehit tutkaléndan ¢retilen | evhal ar én

HDF ¢retiminfeebul ebfkar.

TEKEKK! R

Kastamonu Entegr e Aj] a--S&@mwsumbaprikalafrDi-c. A. k, Ka
rekt°r¢ En¢gs KOCOa, Tut kal cretim megder ¢ UJ L
tekekke¢r ediyor um.
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KE¢CKLERDE VERKM ¥ZELLKKLER

Mehmet SARA¢OJLU

Dr . ¥jr. L yesi Sel ahaddin KKRAZ
Harran | niversitesi

Nurcan KIRAR

¥ZETKe- i yetiktiricilifgi, dejikik -evre kok
g°ster mesi ve il k evcillektirilen hayvan tg¢rl
boyunca ©°nemini Kkorumuktur Gel i kmemi k ve gel |
doja kokull aréenemi lkgek ®kislel asro&sry oe&ktoerr si z 1 i ] i n e
sanl arén vazge-ilmez ve gel eneksel cretim ar ac
pi kal bl gel er deki hal kén besin ihtiya-1|areéné,]
yer i var dér . Di jer - fitnliink ehkasytvaanntliafr éyneat igk°trier i
|l ije daha uygun ol maséndan dol ayée d¢nyadaki k
%906éna geri kal mek ¢l kel er sahiptir. ¥zel lik
l arén veri mli kull anél masé il eesiet, s¢ét, k el v
ke-ilerin insanlar i-in ne kadar ©°nemli ol duj
yetiktiricili]Jinin yaygén olarak yapeéeldejé ¢1 K
vansal cretimdeki payé °nemlidir. Ge¢gnegmegz deny
hayvan iyleitfiikndea idcamezI|l ek ol arak kullaneél acak
°czelli k s¢gt, et ve d©°l verimidir. Ke-iler her
-éksa da hemen hemen bg¢gten ¢regnlerinin dejerdl
-iftlik hayvanéeda@&mréendgtgIlndujidtdi ki hlag-vialndr de d
dan sonra m¢gmke¢gn ol duju kadar késa zamanda byg
tem ¢réenlerin elde edil mesi ver i mli bir hayvan
-ilerdeki wverimi arttér mak dgbikurm-¢ni ver sitel er
|l ar taraféndan mel ezl eme -al ékmal aré yapél mak
mal ar neticesinde elde edilen hayvanlar ya hal
réelan hayvanlar yetiktiriciler taraféndan ben
ortayar -ébBbmpet étaraftan ke-ilerden el de edil e
ait verilerin dojru belirlenmesi, bu ¢renl oeri
nedeniyle olduk-a g¢-tér.

Anahtar Kelimeler: Ver i m, °1| - ¢ m, ke-i, genotip.



Mehmet SARAS®U&Waddi NurchknkKkiRRARZ

Yield Characteristicsin Goats

ABSTRACT: Goat breeding has preserved its importance throughout
history due to its adaptation to different environmental conditions in a short
time and being one of the first domesticated animal species. It has become an
indispensable and traditional measfsproduction for people in undeveloped
and developing countries due to the inadequacy of both natural conditions and
socioeconomic conditions. Due to the fact that goat species are more suitable
for extractive breeding compared to other farm animalsweidped countries
have about 90% of the goat population in the world. Obtaining products such
as meat, milk, hair and mohair, especially thanks to the efficient use of moun-
tainous, heathland and stony areas, shows how important goats are for humans.
As amatter of fact, the share of goat products in total animal production is
important in countries where goat breeding is common. Today, the most im-
portant feature of the genotypes to be used as breeding in ovine and bovine
breeding is milk, meat and fertifit Although goats stand out with their milk
yield, they are a versatile farm animal where almost all of their products can be
evaluated. As with all farm animals, it is very important for an efficient animal
husbandry to goats grow as soon as possible biftth and to obtain all the
products as soon as possible. In order to increase the productivity of goats,
crossbreeding studies are carried out by corporations such as universities and
research institutes. However, the animals obtained as a resu@fttientific
studies either could not reach the hands of the public or the animals experienced
adaptation problems. On the other hand, determining the data on products such
as hair, milk and meat obtained from goats is very difficult because most of
theseproducts are reserved for self consumption.

Keywords: Yield, measurement, goat, genotype.

1. GKRKK

Ke- i, farkl é -evre kokullaréna ol duk-a ké&:
evcillektirilen -iftlik hayvandar @néeahi bir.i
bir yer edinmicktir. ¥zellikle tropikal al anl
ol masé y°n¢gyl e dejer kazanméxkt ér . Ke-i yetik
Il i kmekte olan ¢l kel erde yetersiizinoywaezekonom
ge-il mez ol masénén yané séra gel eneksel bir
1989) . Ke-iler genel itibariyle s¢gt veri mi [
créenlerinin dejerlendirilebildifji -ok wverim
2005).
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Ke-ilerde Verim ¥zellikler

Hayvansal cretimde genel ol ar ak; hayvansa
el de edilen hammaddel erin sanayide kull anél:r
sekt®°r¢nde hem de sanayide istihdamén sajl ar
maseée, °Hegredaelr dieki i ksi zl| i ks ekté9ré nltenn keagiartién s
l anarak kal kéenma finansmanéna kaynak sajlanm
kel rr i-in ¢zerinde °nemle durul masé ger eken
Kekil de germdieq éan-dad ehraylvakela l cretimin gelece]j
Il er dayandeéeréelarak yapélacak -alékmalar ¢1 Kk
bir taraftan ke-i yetiktiricili7Ji, kérsal k e
i kKl et mel eriir iyeme °sna@mmil pt ibr . B°l genin cojrafi
T¢rkiye dojal kaynakl arénén °zellikle -ayer

i

n

z

n

—

® —T DO 9 M

i-in uygun ol masée ve o b°lgelerde yakayanlar
deniyle ke-ktivreme og/juinl iymit idaha fazl adér (Del
hazérda T¢rkiyedde ke-i yetiktiriciliji yoju
G¢neydoju anadolu b°l gesinde yapél maktadeéer .
l'iJi yapél an &lemdak léa kkei rKléil k tkee,- issan yeéll arda
tansif kokullarda yetiktirilen saf ya da mel
Mar mara b°l gelerinde g°r¢lebil mektedir. Te¢rk
al mamakl a birl idkaleuy vGe, nleoyjduo jAUk ddenmai z b o1l gel er i
ve az sayeéda Damaskus (kam) ke-isi de yetixkt

Keskin, 2018).

T¢e¢rkiyeddeki ke¢g-¢kbak hayvan yetiktiricildi
den dol ayé haywamimawké dae iegti é eimeaeane kt edi r . B
k¢-¢kbak hayvan yetiktiricilifJi yapélan i«kle
nénda ol duk-a dajénék bir kekildedir ve tekn
kullanemé yok denebejku kwawa aG¢, meyWEas].u A AmaEdal, u
ri ndeki ter°r eylemlerinin yanénda ¢l keye ka
nedeniyle k¢-¢kbak hayvan yetiktiriciliJini
ma k - ve ar k., 2005) . Tuplardan g/de édilee melea r k| € ke- i
er kil r bulunmaséna rajmen en fazla yeti«ktiri
Kel e-1i si ¢l kenin her b°l gesinde bulunmaséy
yakeé ormanl ék al anl ardal99@aha -ok bulunmakt a

S5 X 9 M

Géenegmegz degnyasénda k¢g-¢kbak ve begyékbak he
|l ek ol arak kullanéelacak genotiplerde en °nem
her ne kadar s¢t ver i mi ile °n plana -éksa d
lendiri ebi | di j i -ok y°nl ¢ bir -iftlik hayvanéde
gi bi ke-ilerde de dojumdan sonra m¢gmkegn ol du
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2010
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510,818,34

348,911,82|

37,040,82)

918,189,481

2011

6,293,233

17,396,01

517,441,12

356,512,39

37,201,41;

932,460,762

2012

7,277,953

17,258,714

522,121,65

372,825,22

35,527,05(

951,697,571

2013

8,357,284

17,262,15

524,305,30

389,093,75

35,582,39

970,199,20¢

2014

9,225,548

17,060,80

530,912,31

397,094,62;

35,509,05!

984,571,048

2015

10,344,93

16,926,88

537,683,45

401,894,49

37,153,05:

997,666,193

2016

10,416,16

17,045,69

548,178,16

415,132,16

37,279,45!

1,021,738,19

2017

10,345,29

16,995,49

544,173,57

426,257,03]

37,868,77!

1,029,333,36

2018

10,634,67

16,818,66

548,883,04

438,110,97;

38,050,43]

1,045,915,76
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Ke-ilerde Verim ¥zellikler

2. D¥L VERKMK

Hayvan yetiktiricilijinde ¢reme veriminin
istenir. i reme verimi ve ¢reme °zellikleri vy
kileyen fakt°rlerin bakéndargabkirnst¥ptyetsa
creme °zelliklerinin -ok ivyi bilinmesi ger ek
r¢s, gebelik ve dojum oranlareée ¢reme °zelliKk
| amaktadéer. (Ak-apénar ve Kadakendd-982) . ke
|l ayé her mevsimde kézgénlék g°stermezl er. [
bajl é& poli®°strik hayvanlar gurubundadér (Kay
yikle, bir d°nem boyunca birden -ok kézgénl e
| éj esameygel mesinde sécakl éjén d¢gkmesi, otl a
gibi fakt°rler etkild@i ol abil mektedir. | reme
yebilen fakto°rler, cojrafi konum, sosyal yap
bilir-ifDtiljiek hayvanl arénda da ke-i yeti ktiri
| amakt ér . Bu y¢zden deol veriminin makul ol - ¢
minin iyilexktiril mesi s¢r¢ devamléel éjene saj
lemlerinde de ét i nl i J i artteéermaktadeér (Ak-apénar , 19
144157 g¢n arasénda dejikebil mektedir. Gebeli!
tim ve besl enmel erine azami °l -¢,de di kkat e
i -inde dojum &ji&krsle&kk lodraeénm dalvr ul arén dijerler
l erinin olduk-a y¢ksek olduju tespit edil mick

Hayvanlar verim y°nl¢ ele aléndéejeénda d°l
l erden birinin vegecut yaj oranénénfalldkju g°z
hayvanl arénda maliyeti ciddi bir kekilde etk
tutul masé 1i-in uygun bir wv¢cut kondi syon puc:
do | veri mini artteéermak i -1 yapél aleak -al ékma
l endirilerek yapélmasé verimin daha y¢ksek
verimi a-éséndan yapeélacak seleksiyon -al éxkm
el e aléndéjeée taktirde rantabilitenin y¢ksek
| é kamadlan el de edil en sonu-Ilara g°re d°l wverin
ye¢ksek d¢egzeyde pozitif bir ilikkinin olduju
katéemé °ncesi yapélan se-imlerde uygun vg¢cut
veriminindi er hayvanlara g°re daha ivyi bir perfor
-er , 1991) .

Keskin ve T¢ney (2015) Kilis ke-ilerinde vy

l'ijJin doksanéncé g¢n¢gnde vegcut kondisyon pua
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arand8j &eda puana sahip hayvanlarda i kizlik
daha y¢ksek ol duju g°r¢l mektedir. Bu °1-¢1 e
mekl e beraber, yax, cinsiyet, dojum tipi, ge
et kisi alténdadeéer.
kelktiVecut Konsiyon Puanéné G°o°steren Bir ¥rn
PUAN | PUAN? PUANS
omurga I S— ) ]y omurga
N yag tabakas N, yagtabakas
T kusa kaburpa o husa kaburga
iz ka ‘
e —__gﬁl kast Lg(.zkasl
PUAN 4 PUANS
omurga e ourga
+.—yag tabakasi ;\Tyag tabakasi
“rkisa kaburga "l kisa kaburga
— giz kasi - gin kasi
B¢eten ekonomi k faaliyetlerin esasé karder .
i-in ana bakéna ya da yélda dojum bakéna d°l
artter ébl¢nvacskél ¢sjearnie n devam ettiril mesinin yaneé
i Kl eminin daha etkil:i bir Kekil de wuygul anma
(Tozl u, 2006) . Ke-ilerin d°l| ver i mi, ti
ve verimlilbypk bizerbetderbeyicidir ve de°l ver
ke-ilerin genetik yapésé ile i-inde yakade]
ark., 2005) . Dl wveriminin dejerlendiril mesi
kriterl erdlkeea-ibirdkar&kehdjtedn ojl ak sayéseder.
bakéna ortalama ojlak sayéseéedeér . Bu kriter,
hor mon gi bi -ok sayédaki et menl erin tesiri e
bakéna bimayarclagn ,t abkuenun yanénda b¢gyeéeteéel en
°n¢nde tutul masé gerekir. Al manyabéda ana ke-
yaptéeklaré dojum sayésé, bu dojumlarén her b
l ama ofjl ak sayé@s¥ez caasngs 108N makt ader
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3. ET VERKMK

Ke- i et i, °zelli kle son yéllarda gen- o7jl
panya, Portekiz, Yunanistan, Fas, Ktalya) ol
Ke- i et i protein orane, rkaonjé nibvee d¥Eerneti ne
den biraz daha d¢kegkter . Ayréeca 1 gr ke-i \Y;
birbirine ol duk- al23) @Bayazogth&e Mo(astehr, 200B.y | a 120
Bundan dolaye ke-i etinin dejakrlaidéal. mabd § rean
té¢erl ere oranla kal ori d¢zeyi en d¢kKek kér méz
rinden dolayé hem kérmézé etin avantajl é yan
etine benzerliji nedeniyleupudgkragl menedjt é
Tablo 26de bu konu karkélaktérél mal é ol ar ak

Tablo2.Pi kmi Kk kér mézeée etin kimyasal i-eriji (
Pi kmi kK Enerji Protein Ya] Demir Sodyum  Kolesterol
(100 gr) (cal) ]y Cly; (mg) (mg) (mg)
Ke- i 143 27,1 3,03 3,73 86 75
Kuzu 206 28,22 9,52 2,05 76 92
Domuz 212 29,27 9,66 11 59 86
Séjer 222 29,58 10,66 2,99 67 86

Son yéllarda, d¢keéek kalori, d¢kek yaj ve
teketiciler en otlealakk&emézetenikaegmal & et me
ke-i etinde ortalama %21 protein, %4, 7 yaj Vv
tadér (Dhanda, 2001) . Ayréca demir i -eriji I
daha zengindir. Bundan vekolameani - dawsh al e ke ékna
sinde ke-i eti tavsiye edil mektedir. Demir

méndan da zengin olduju ve ¢l kemizde sék-a ¢
hastal éklara karké demir bviel nkeakltseidyiurm kVacycnuat] €
yoki myasal reaksiyonlaré i-in gerekl:@ ol an P
zengin olan ke-i eti tavsiye edilmektedir (K
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il kemi zde ke-i yetiktiricilifiji, b¢e¢yek keés
t i kitliirki ci 1 e sg¢r ekl i artan bir ejilimde ol an
czere i ki farkle sistemde yapeéel maktadér. Ke -
kendi pazarénda yer bulabilmik ve en °nemlis
edi l en hayvansal icréen ol arak mar ketl erde ken
mi k anlamda s¢t ¢r et i mi i-in yetiktiricilif]gi
zarl amadaki hat alar ve erkek ojlaklaréen paza
séndans drgiyrglkar yarat maktadéer . Ul us al -apt a
b¢e¢yek nedeni ke-i etine olan °nyargéedan kayn

Et veri mi, ke-ilerde de téepke dijer et yb°
doe | ver i mi ileé°htetrbekvarbakéaokmak ¢zer e,
ve yemden yararlanma yetenejine bajleé ol arak
mézl ék se-imlerinde, gelikmenin ve dolayleée o
jum ajeéerl éejée, s¢simn®°kessm ajérl eje vkakak s
|l ardan dojum ajérleje, geneti k d¢zeyl d¢ K¢k
|l i kte gebelik d°neminde meydana gelen -exit]l
bir ©°zelliktir. Galbi¢(lo9a@algkmadafdofam gpapel
derecesinin0,2® , 55 arasénda dejikebildijini tespit
ajéerl ek arteké ise, gel i Kk me
yemden yararlanmal yeeeinegi bi
gonca ve ark., 2005).

ézénén bir krit
|

~

h
Dl §eml &r ak defj i

Tablo 3.2. T¢rkiyedde Hayvansal Et | reti mi
Yéel Ke- Koyun Eti Séejer Tavuk eti Hindi Eti
(ton) (ton) (Ton) (ton) (ton)
2015 68077 336000 1014926 1909276 52722
2016 67966 338000 1059195 1879018 46501
2017 67500 333000 987482 2136734 52363
2018 69877 362560 1003859 2156671 69536
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4. S!T VERKMK

Ke-i yetixktiriciliji, bir taraftan ke-i s
sin dejerinin y¢gksek ol maseé, dijer taraftan
nedeniyle her ge-en g¢n daha da dejer kazann
ri ka vea Aivmeallp adagt ¢ ¢retimi y¢ksek degzeyde yaj
olan il ginin artmaséna bajlé olarak ke-i -1if1
edilen s¢t ile yapélan yojurt, peynir ve ter
satélmakKadig s¢te i -erijinin dijer hayvan s
insan sajl éjéna olumlu etkisi, ke-i S¢t ¢ ve
yé¢ksek ol maséna neden ol maktadéer (Koyuncu, 2

Kaliteldi ve sajl éklnég ns¢gthbaktetrti msiaybBe&hngn
h¢cre sayéseéeneéen, s¢téeén tadénén, s¢tteki kal é
nen optimum d¢gzeyde ol masé gerekmektedir. En
koku ve g°r¢é¢negkter. Haywvaerkbalde bafl ekmeésio] r
eki pmanl arénén steril ol masé ve sajéem maki ne
sajém yapél éerken meme ve meme u-I|larénén ster
K¢k ol masé ve sajémdan sonr dkalgegininnop- hézl e bir
timum d¢zeyde ol masé i-in gerekli olan bazeée

Ke- i s¢t¢ daha -0k y¢ksek aromasé ve beyaz
nedeniyle tercih edilebil mekt eddemdo- Ke- i st ¢
|l aye dijer s¢tlere gPre daha kolay sindirile
karké tedavi ama-I|1é& kullanélabil mektedir. ¥z
olan -ocuklar ve bebekl er e ©° necrviamimekt edi r . K
l eri, karoten ve kalori a-éséndan daha d¢kKék
ve oésa zincirli yaj] asitleri bakéeméndan dah
ark. 2006).

5. TKFTKK ¥ZELLKKLERK

Te¢r ki yedde yetiinden elde edilem tiftiklerin, fintelikkuzuk-e - i | e
l uk ve parl akl ék gibi ozell ikl eri bakéeméndan
kaliteldi ol duju bilinmektedir (Yal-én ve ark
kaba keél v e kak g dlifeade ediimeaktddir. Fifilkesadece Arikara - ekKi
ke-isi olarak bilinen ve adéné yetiktirildi]
[ ir . Batée dillerinde mohair olarak adlandeéer e
mukak ve parl aknayapasne k|l ékewae iiynicett utk gi bi |
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l'iflerden ayrél maktadér. ¥zellikle tekstil S
mobilya aksesuarl aréna, hatta uzay kéyafetle
sahiptir. 19 . nytydlhelkiamade dlocak!|l Ankara ke-i si
timi, °zellikle ke-inin G¢ney Afrikadya ge-.
kokull arée da eklenince g¢negmgzde Gegney Afrik
l etl eridonin tekdkkpdedOO7(K&Kpmanhkeéveaolo0) .

Tiftik uzunluju, dokuma sanayinde ol duk- a
kull arénda dojal wuzunluk yerine ger-ek uzunl
s°z konusu dijer bir °zellilziugll ejwz wnlaujak,
anl akél maktader . Kell ar kevreml é& hal de i ken
sonra °l-¢len uzunluk ise ger-ek wuzunluk ol
Ankara ke-ilerinde | ¢l e uzunluju roartal amaseé
ke-ilerinde ise | ¢le uzunluju 18,13 cm ol ar a

Son zamanl arda Ameri ka Birlekik Devletler
tiftik/ kel sekt°r¢ne duydukl areée ilgi ve yapt
sonrale-i yetiktiricilijine baxklamalaréna r aj me
hem de ¢retim miktarénda | ider konuma gel miKk
nénda en kaliteli tiftije sahip olduklareée da
huriyet¢gkbnliln- ¢ghdiey ti ftik ¢reti mi yapmasénén vy
Yeni Zelanda, Arjantin ve T¢rkiyebde de ¢ret
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KE¢CKLERDE MORKRIXEQAILKKKK L E R

Mehmet SARA¢OJLU

Dr . ¥jr. L yesi Sel ahaddin KKRAZ
Harran | niversitesi

Nurcan KIRAR

ET:ok eski zamanl ardan beri gel eneksel bi
ve y°resel ol arak °zge¢nl ¢kl oer baréndeéer a
i°nemrelrie lsahiptir. Ke- i, dijer -iftlik h
besl eme ve bakém kokull aréena karkeé dah
etiktirilebilmesinden dolayé, °zelli kI
hayvans@ahemltiet bmrkgeueusdai ptir. G¢nyg
k¢-¢kbak ve b¢gy¢kbak hayvan yeti kKtiric
genotiplerde en ©°nemli °zelli k sg¢t, e
amézléek i-in uygun off upetolwad@&jlenée bel
r gi bi kriterlerin dékénda g°rsel ol a
e °nem arz etmektedir. Dék go°r ¢ngégk s
mi kK hayvanl arén el de edil ebil mesi [
sajlayamayacak bireyler sg¢r¢ deéke
|l anér . Bu sayede hedefl enen genot
zelli kler baréndéeran hayvanl ar dal
S i e kein efnarsklrél @kleari stienspi t edil er e
e bunl ar sayesinde yapélan éslah - a
sajlamaktader . Hayvanl arda bul unan
metrik °1-¢m y°ntembdeni ckhol Eanél mak
I - ¢ mg¢, vegecut ve bak °1 -l eri en °nem
en sék kullanélan tanémlama °I| -¢tleric

veriler érklarén tescil rmedil mesi ve ka
ékmal aréenda da di kkate alénmaktader.
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Mor phol ogécal Features I n Goats

ABSTRACT: Goat breeding, which has been done in a traditional way
since ancient times, regional and local specificities, has an important place for
our country. Goats have an important place in animal production, especially in
developing and underdeveloped coursirias they are more resistant to unfa-
vorable feeding and care conditions compared to other livestock species and
can be raised with little expense. Today, the most important feature of the ge-
notypes to be used as breeding in ovine and bovine breedinliismeat and
fertility. However, in order to determine whether an animal is suitable for bre-
eding, the appearance features that can be determined apart from the criteria
such as milk, meat and fertility are also important. In order to obtain genetically
improved animals with external appearance classification, defective and eco-
nomically useless individuals are removed from the herd and sorted in the early
period. In this way, animals that are suitable for the targeted genotype structure
and have better mdnplogical characteristics can be selected as breeders, me-
asures can be taken by detecting differences in the herd and contributes to more
efficient breeding studies. Biometric measurement methods are used to identify
the characteristics found in animalsndng these methods, body weight mea-
surement, body and head measurements are the most important morphological
markers, but they are the most frequently used definition criteria. The data ob-
tained as a result of these studies are taken into account incsekcdies
together with the registration and comparison of the breeds.

Keywords: Morphology, goat, genotype, measurement.

1. GKRKK

¢Cok eski zamanl ardan beri gel eneksel bir |
ol arak ©°zge¢nl gkl oer bar éndér an k¢-¢kback hayv
°nemli bir yere sahiptir. K¢g-¢kbak hayvanl ar
i -erearé@darmadasa bérakeélan al anl ar é, sretim
gel eri, dijer hayvan t¢rlerinin yararlanamad
Kekilde dejerlendirme yetenejine sahiptirler
deri ,apa] évagihbi créenlerin elde edil mesinde a
bilinmektedir (Kaymak-é&é ve ark., 2006) .

Tarém tari hi boyunca ke-i yeti ktiricilifigi

sahiptir. Yapeéelan -alékmakariVeréhddl &di 900
7000 yeéellarée arasénda evci-dDOkyéeri bhdejardgkegy¢
t¢en Asya ve Kuzey Afrika b°lgelerine yayeéel an
s el géecenden de yararl anél daj € oka R mieml € dibli me
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yer tekkil eden ke-i yetiktiriciliJi g¢ngegmgz
dal & ol arak °nemini korumaktadeéer (Kaymak-é& v

Ke-i, dijer -iftlik hayvanlaréna nazaran Yy
kar ke il rdaurk--lai ol masé ve az bir masrafla yet
l' i kl e gelikmekte olan ve az gelikmik ¢l keler
°neml i bir yere sahiptir. Yem kaynakl|l aréna |
-iftliknhagvamnlaresgt -ok daha y¢ksek ver i mi
' erin °nemini korumuktur (kengonca, 1989) . k
da ol duk-a ©°nemli bir yer edinmiktir. Pk e mi
kesméneée yaear loil ukéglur e kies ke¢-¢k bir kés méneé
olukturmaktader (Eker ve ark., 1975; Tuncel

Tablol.Yel | ara G°re D¢nya ve T¢erkiye Genel i K

Yél D¢nya (Bak Terkiye (1F

2015 997,666,193 10,344,936

2016 1,021,738,193 10,416,166

2017 1,029,333,361 10,345,299

2018 1,045,915,764 10,634,672

o —

o ~= = 5 F— ——
N O -XxX 0 0 D D = = D

N O
- T 0O 53 0 X XK oD XS oxX

c

Géenegmegz degnyasénda k¢g-¢kbak ve begyéekbak he
olarak kullanélacak genotiplerin sg¢t, et
' iJi takémasé istenmektedir. Fakat bir h
tespint ee¢et mskti ve d°Il verimleri gibi kKri
er i de °nem arz et mektedir. Bili msel - al
n gelikmedif§ji 18. yé¢zyél °ncesindeki dor
an és | ahnée bkiavirnameldarjén var sayél érsa hayva
an se-imini kendi bakéek a-élaréyla hayva
yapéyorlardeée. ¢iftlik hayvanlarénén ver.i
yapeél anndsi eg-mem ed e ner [6eMor f ol oj i k Dejerl en
er ve Bayraktar, 2001). Morfolojik °zell
arén sénéflandérél masé o6Kdeal Tipd kavr a
i kIl er i bak éemEjnalatni fgebwi-rekkéekivl de dej er |l e
°nem tekkil eden °zelliklerin pop¢l asyoc
l arak tanémlanmasé, bir skalaya g°re dej

- — = << - —m—

cC >
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ma Kekdle neénafel dnéd&r m&d cheg wiel e k t
l ere g°re sénéeflandéerma yapeél er ke
i hayva érklarénda genel yapé ve meme °z
maktadér (Konyaleé ve ark., 2015).

Dékr @gf¢k sénéflandérmasé ile geneti k a-eédeé
edil ebil mesi i-in vegcutlaré kusurlu ve ekono
reyler s¢r¢ dékéna aléenarak erken d°nemde ay
genotip ympwees édhaha yigwi morfol oji k ©°zellikler
|l ek ol arak se-ilebil mekt e, homojen ol masé is
edilerek °nlem al énabil mekte ve bunlar sayes
ver i mli olsmg 4d @ama kk atdiee ( Se-kin, 2018) .

2. KECKLERDE DIk MORFOLOJKK ¥ZELLKKLER

2. 1. Kl asi k ¥l -me Y°ntemler.

2.1.1. Canlé ajeéerl ek

Hayvanl arén canl é& haliyle ajérlek tartése
edil mesidir. ¥I| - me hasassaésniay egt®ir et adret] & nkéme kht aesdsi
men ve Yardémceée (2008), yaptéeklaré -al eéxkxmada
canl ée ajeéerl ék ortalamaséné 55,37 kg, Akt epe
-alekmada ise canl e aj értl ékt miruklad radnars.éneé 56,

kekiMorXf.ol oj i k ¥la)Gind aYg®on tyb)iklsgerkid i yf d ks ek -
ligdSeéert yadkgellti ud@onjl yug uhevfF s i dggGoi-nl i J i
] ¢s geAlkelni jgieBa k | u Zjukhd lugku uzunl uju
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2.1.2.CidagoY ¢ ks ek | i J i

Cidago, sért °n b°lgesindeki -ékéenténéen e
diji yere kadar olan dikey wuvzunlujunu ifade
ceyla °1l-¢ bastonu kullanéel ér. Keskin (2010)
deki Kéhd&emotd eolioji k ©°zelliklerini belirler
mad a ; cidago y¢ksekliJini ortalama 71,72 c¢cm
ar k. (1996), taraféeéndan Hatay ilindeki Kilis
yéksekl i 9 ,v0e0 Ycam,d éRmecseme( 200 8) yapteéekl ar e
ke-isi kull anmékl ardér ve cidago y¢kseklijin

2.1.3. Sajreé Y¢gksekliji

Sajreée kemijinden itibaren ayajén basteéeje
eder. Cidagogibs aj ré y¢ksekl ifJi de °1 -¢ bastonu il e
raféndan Hatay ilindeki Kilis ke-ilerinde ya
talama 71,05 cm olarak tespit edilirken, Ese
-al exmadra Kall | ken-€illaer i ne ait ortalama Sajré
pit etmiklerdir. Ayréca, Ceyhan ve Karadaj (

Sajrée y¢ksekliJini 70,86 cm olarak tespit et

2.1.4. Sert ye¢ksekl iji
Son sért omyineéekeneékaddannol an di key wuzun

yéeksekli kte °1-¢ bastonu ile °1-¢1 mektedir.
nen ke-isinde yapteéeklarée -alékmada sért y ¢ k
(2010)6in Denizli i Ifion e kik Realel Kekl keri mdée a
ama-1é& yaptéejé -alekmada sért y¢kseklijini o

2.1.5. V¢gcut uzunluju

Omuz bakéndan oturak yumrusuna kadar ol an
Kerit metre ilevdl -(Edmek)t,edtiapl aBimchag°49 Nor du:
yaptéeklarée -alékmada v¢gcut uzunlujunu ortala
zadehas!l ve | nal (2011) taraféndan yapélan -
Honaml é ke-i si ve 46t ®dbrk Kituts krunlsuklkail é meé
sinde ortalama 71, 9 c¢cm, Norduz ke-isinde ort

ortalama 82,6 c¢cm olarak tespit et mi kl erdir.
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ol - ¢l erini belirl emek amagéytl auyamplt @ejklmu €66 @,
olarak tespit etmiklerdir.

2.1.6. G°jJ¢s Cevresi

K¢rekl erin arka késméndan baklayép g°vdeni
genin °l-¢,m¢ de Kerit metre ile yapél makt ad:
ojl aj énda mlewvwriensii s°lr-aséyla 61,00 cm olarak b
(2010) , yaptéeklaré bir -alékmada Norduz o]l
incelemek ve en uygun b¢gyéeme model i ni tespit
] ¢S -evresiniul7mykl9a rcdre ro.l aBiarkg%l vd. (2011),
ve 5 bak Norduz tekesinde yapteéeklaré -al é&kma
olarak tespit edil mixktir.

2.1.7. G°J¢s Derinlifji

Omuz arkaséndan yapeél mak sur etikewl e ci dago
uzunl uktur. Bu bl genin °1-¢l mesi de °1[ - ¢ b
(1990) , Bursadédnén Kelek il -esine bajleé Dajde
l unan ¢- yakeéndaki Kel Ke-ilerinin materyal
der innl iojritalama 30,5 cm olarak tespit etmickl
Kilis ke-ilerinde yapélan bir -alékmada orta
°l -m¢kl erdir . Ayréca Atay vd. (2007) , taraf é
bir - alsee nmardtaal ama g°jJ ¢s derinl ifji °l - ¢s¢ 19,

2.1.8. G°j¢s Geniklifji

KKk i k¢rek araséndaki yatay wuzunluju ifade
gl wvd. (2011) Norduz ke-ilerindel-yapteéekl ar e
T ini ortalama 21,09 c¢cm ol ar ak, Ceyhan ve Ka
yaptéeklareée -aléekmada ortalama g°j¢s genikli]j

2.1.9. Aléen Geniklifji

Al én -ékéntésénén en y¢ksek nodntaséndan ¢
mesafeyi i fade eder . Keskin (2010)6in Deni zl
Ke-ilerinde v¢gecut o1 -¢lerini ortaya koymak a
geni kIl ijini 11,16 cm olarak tespit etmiklerd
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2.1.10. Bak Uzunl uju

Al én -é&renygegkeéeaknnoktaséndan ¢st dudaj én
mesafeyi i fade eder. Var ol (2014) , yapt ekl at
17,51 cm, yine Keskin (2010)06in Denizli il
l erinde v¢gcut ©ak c¢canea-ilné yoarpitaéyjaé k-oaylne k mada or
lujunu 18,74 cm olarak tespit etmiklerdir.

2.1.11. Kul ak Uzunl uju

Kul ajeéen baklangée- b°lgesinden kulajén yer (
ifade eder. kerit metreiliilred@Ri- ¢4 ¢frar Wla& oil |
deklarée °]-¢lerde ortalama kulak uzunlujunu

2.1.12. Meme ¥I| - ¢1 eri

Meme baké a-éseé, a-€é€ °]l-er ile meme alt v
-¢lmektedir. Meme - envernees ih antenziu ri as ek wslulyaan &lad rdaé
t e mi il e takan suyun hacmi °1-¢lerek al énmak

kekiMem. Mor f ol oji kaMememAY:intyegmhkmlsekil i Ji, M
st Y¢ksekl i Ji bWe mde mea K@e rmicjMzigeie it evlir esmg
nn¥l - ¢dMdeme Hacminin ¥I|-¢1 mesi (Aktak ve ark.
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Aktak ve ark., (2012), Kahramanmar ak yetik
tasyondaki Saanen ke-ilerinde yapteéeklareée - al
45, 32 cm, Me me al t yéksekl i Jini ortalama 38
10, 45 ¢ m, esiMertalama-34,46cm, Meme hacmini 551,09 ml ve Meme
a-ésée °l-¢sé¢ng ortalama 47,02 ¢cm olarak tesp

2.2. G°re¢nt¢ Kkl eme Metodu ( GKM)

¢iftlik hayvanlarénda genel veecut °zel ik
°l -¢m ara-layr éql 24 -gembiadit onme °1 -¢ pergel. °r
ma | , 2014) . Fakat klasik °l-me y°ntemlerinir
mas é, araxkxteéermacél arén gelikmik bilgisayar v

maya zorl améektee .°Belrl-iokl arlagy Ekbmak hayvanl at
Met odunu (GKM) kull anar ak, canl é& ajerl éek (CA
r¢enteg ile saptanmasé y°n¢gnde bili msel -al éex
GKM uygul amasénén bla& éajkéer-lié ke rtkd sapiétnidrad e ak wlal
bildiren araktérmacélar da mevcuttur (Negret
hayvan sayésée fazla olan ikletmelerde, hayva
me s i ve bu sayedeurbmar bvaekréimémarmlna skéo |l alyu etk s ¢
(Negretti ve ark., 2007). Bu sayede zaman ve
|l endirmel er objektif ve somut bir «kekilde ve
¥nal (2011) taraféndankgPlFanébarakemapgPahemn
mada hayvan morfolojik tanémlamal arénén yapeée
yerine kullanélabileceji ve °zellikle g°r¢nt
raf makinalar énén kul | anréil dédaha °sna pemd se& 2 eo lec
sonucuna varél mékter.

Gor¢nty¢ ikl eme uygul amal aré hassas tar ém
alanda kull anél makt adeéer (N2aas | . A., ve ar k.

-¢i ftlik hayvanlarénda gebel gRrtta@aspiti io-i
leme,

-V¢cut kondisyonlarénén belirl enmesi i -1in

-G°r¢nte¢ i kKl eme ile karkas etinin yaj, ren

-Uydu g°re¢ntegleri vaséetaséyla mera alanl ar

-S¢t anal irzi ntdeek nsod nogjtiilke h¢gcre sayémé ve pe
Kumu il e mikro yapée tespitleri

-B¢yéek i kKl etmel erde hasta ve °1I mgk hayvanl
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-G°r¢nte¢ i kKl eme ile yumurta kalite kontrol

-Hayvanl arda kézgéenléek takibini ve dijer d
video g°r¢nt gl eme,

-6Droned adé verilen kameralé hava ara-1I|ar

-G°r ¢nte¢ i kKl eme metotlaré ile hayvan morfo

Menesait ve ar k. (2014) 27 bak Al pagota koyur
Stereovision G°r¢nt ¢l eme Si st emi teknol oj i si

derinliji, vecut uzunluju ile canl é ajeéerl ek
yéksekl i s;idevrel gloij jei i-in %3,5 civaréeénda hat a
%5 hata payé ile tahmin edilebilecefji bil dir

Negretti ve ark. (2008) , bir -aléekmada 50
°zelliklerin belirl enebiel nceasnil éa nag cééryllég ewn¢ cQrt
i Kl eme metotl aré # Ind obyenaitrilce riSryessgiem -(iLras@p tme t
mak suretiyle g°re¢nte objekti fi il e hayvanl :
geliktirilmik matemati kselmimoid)e |y °vnatseémiansié yklua
l anmékl ardéer . Bu -al ékmada v¢igcut Ol - ¢l eri Vo
Nesne Video (SNV) y°ntemler.i ile °1-¢m ve ta
sonucunda ke-ilerde vg¢gcut al anaét sialyee s@anrel € a]
0,96 olarak tespit etmiklerdir. Gore¢nt ¢ i1 kKl e
sinde kullanéelabileceji sonucuna var méxkl ar de
kekil 2.12. Go°r¢nt ¢ 1 Kl eme metodu -al ékmasé

b Image-Pro Phis - 1440-cJPG (1/1) -l
% (6t Acyare O ! "
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CYPRKNUS VBRSO LUCKEBKNDE

YAPI LAN METKL METANS| LFONAT ( MMS)

FARKLI KONSANTRASYONLARDA TEK H} CR

ELEKTROFOREZ KLE KARKILAKTI RMAL
HASARI ¢ALI KMASI

Hil al ¢AVUK

K¢tahya Dumlupénar [ niversitesi
Dr . ¥J rM¢gjley ecsKiDKKk
K¢tahya Dumlupénar [ niversitesi
¥ZEMBal ékl ar, yakadeéekl aré ortamda biriken k
ticilere karké hézlé bir kxekilde tepki verdi k
t°r¢ olarak rol oyinaréme .- Bluakmal anérmrge Hekloek
| anél makt ader . Bal &méhueEmpiada , t smrzanbal éj é
(Esox luciusk an eritrositleri kul |-Bemi#i) arak | keéekle G
kirlilijin boyutu ve DNA hasaré comet anali zi
s¢l fonat (MMS) 6én organi zmalyial mesk dii §iin DNA has
farkl é& konsantrasyonlar ©°rneklere uygul anmeéxt ¢
Bu -alékmada Deni zl ¢ivril il -esinde bulu
201906da al énan °rnekl ere 20uM MMS ve artteér
(60uM, 70uM ve 80uM MMS) MMBicundagul anmékt éeér . ¢a
talama arbitrary units dejerleri hesapl anméxt
1,29827810, 2213, 20uM MMS403Ry68% | A mAa&4e2,da60uM,
70uM vV e 80uM MMS uygul ag3aaG.ehInl, i se SEér as
2,93785N 0, @8R16KN0, 657 aorefayd erékméxkt ér. Doza bajl e
MMS6éin hasar derecesi artmék ol up, en -o0ok has
h¢e¢crelerde gzl enmi ktir. Bu veriler éxéjénda |
MMS6i n DNA hasaréna neden ol duju destekl enmekt
Anahtar Kelimeler: DNA hasar é, Met i | met ans¢l fonat '

elektroforezi

A Comparative Study of DNA Damage from Different Concentrations of
Methyl Methensulfonate (MMS) on Cyprinus carpio and Esox lucius
with Single Cell Gel Electrophoresis

ABSTRACT: Fish are frequently used in bmonitoring studies be-
cause they react quickly to contaminants and pollutants that accumulate in their
environment, as they are bioindicators of the environment. In this study, the
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size of the pollution in Isikli Lake (CivdDenizli) and DNA damage were an-

alyzed by comet analysis using erythrocytes of carp (Cyprinus carpio) and pike

(Esox lucius). Different concentrations were applied to the samples in order to

determine the DNA damage caused by methyl methanesulfonate (idNif)

organism. In this study, 20uM MMS and increased concentrations (60uM,

70uM and 80uM MMS) were applied to the sampl €
(Denizli-¢ i vril) in December 2019. As a result of t
units values were calculatedccordingly, control samples are used in

1,298278 N 0,2213, 20uM MMS application 1,540¢C
70uM and 80uM MMS applications, respectively,
0. 696, 2.884167 N 0,657 values have emerged.
degree of damage of MMS increased, and the most damage was observed in

cells exposed to 70uM MMS. In the light of this data, it is consistend with the

data in the literature and it is supported that MMs causes DNA damage.

Key words: DNA damage, Methyl methsulfonate, Single cell gel
electrophoresis

1. GK RK k

Sucul organizmal ar , -evre kirlilijJinin bi
nél maktadér !l ar . Suda biriken kontaminantl ar,
oksidatif str esgientedtliikll eer Ideern.i zBealré kvlearg,®° | | er
mada -ojJju zaman biyoindikat©r ol airak Kkull ané
149; Dautremepuits vd., 2004: 33 3 ) . Bal ékl arda kan i -eriJini
ran eritrositler, (MiehelmordwelChigmank 09885 h¢cr el er d
147) . Bu y¢zden bu canl élar DNA hasarénén beldi
maktader .

G°ll er ve denizlerdeki biriken kontaminant
sorun olukturmaktadeéril &Ajlear meit @il | keirr, - plesk s s

canl éelar ¢zerinde toksik bir etkiye neden ol

ekosistemin sajléejée a-eéeséndigdn.Boradatest ar z et mek
maddes.i ol arak kullaneéel ank Meetridle nkeutlal nasnéellfaonn ar
nofonksiyonel al kil leyici bir ajandér. Monof
i fade il e direkt ol arak DNA gibi makr omol ek
DNABnéen yanl ék kodlanmaséna, DNMA duak -depe¢érina
tururular. Organizmalarda karsinojenik ve mutajenik etkiye sebep olurlar (Beranek,

1990111 30) . Bu madde, DNAGnen n¢gkleofilik boelgel
k¢l l erindeki azot atomlaréna metil-asyon yapa

gikozi di k bajl ar zayeéeflar abasik b°l gelerde all
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Met i | met ans¢l fonat genot o K230; rankeevy., tetikler
2005:279283).

Genotoksi kolojide -evre kirlilijin biyog?®s
nk vardér . Bunlar mi krong¢gkl|l eus testi, ames t ¢
tik mutasyon ve rekombinasyon test.i ve Co0met
bi yomar k°r ¢ DNA zincir kéreéeklaredér ve bir-o
adductkltaurémaoslau bi |l e tek h¢gcre kéréklaréna ne
réekl ar & pmutaanjsdrnyied Ipazyonl ar diéa8). Goket mmann vd. ,
testi g¢enegmegzde kol ay, ucuz ve ge¢venilir bir

I anél makt adj@ elektrofbrezk olatal darbiinen Comet testi, ilk defa
Rydberg ve Johansenn (1978:485% 8) t ar af éndan DNA zincir KkKer

kull anél mékt ér. Bu y°ntemde spesifik h¢gcrele
lara g°m¢l ¢p, bhekli étial kpadbi, osbamdaénda al kal
zincirli DNA n°tralize ediliyordu. Akridin o
aracelejeyla °1-¢l ¢yordu. DNA hasarénén sevi
sana orané ile dbzderileairnyotrrdal. i Gganygon akKkamas
roforez yapélép ger ekl bazée kokull aré dejiKk
halini al méktér. Comet analizi olarak bilinm

e
l an h¢gcrelerin ge%S-an snma ke visrkdd una af lkaymr uk!l u vy
maseé ile ol muktur.

Bu -alékmada Aral ék 20196da | kéeklé& G°Il ¢06nc
|l ekl ardan kan ©°rnekl einvitroet demea i MME&t hr f abDlalh
konsantrasyonl aka@&ma® maellze biemiarkk,el RNA hasar én
l enmi Kt ir.

2. MATERYAL METOT

2.1. Materyal

Il kéekl & G°| ¢, Deni z | i ¢Ci vril il -esinde bul
bir g°ldg¢r. Beyéek Menderes Nehriédnin yukare
alan5metrbazen 8,7 metre derinlijine ulakeéelabile

Kéek 640 Dior k(mMBal éiR8yd.ApagdeailigeR.;, UXGla6:] 1 u§
Bal €k ve ¥zbb3X) .20/11k5&kKI366 G°I| , @Bde 52 3f3aBKINE i s
29A55"' 188A1E' RBAB3I'N26. 8" E all oéknaal n{CyBeal zearni nden)
nus carpioyve Turna(Esox luciusp al ékl ar énén kan °rnekl eri |l ab

63



Hi |l al ®TM§d& GKDKK

2.1.1.Kimyasallar

Dul bec c o6 SBufferédsalipe{PBS) (PanBiotech), Tris (BioShop),
Triton X-100 (BioShop),N-Lauryl sarcosiné&sodyum sarkosinat (Sigrradrich),
Methylmethane sulfonate (MMS) (Sigma Aldrich), Ethidium Bromide (BioShop),
Normal melting agarose (NMA) (Amresco), Low melting agarose (LMA) (Stgma
Aldrich).

2.2. Metot

2.2.1.Test maddesi

Test maddesi olarak Metl met ans¢l fonat (MMS)oéén dil ue
¥ncelikle MMS6in 20uM konsantrasyonda ve son

ve 80uM konsantrasyonlaré i fC&dd rlb5 oddlkinmda u
boyunca MMSO6e mar uz kbl érra kDEABJSE .i | Seo nyréak ainsdeé .° rDn

comet anali zi i -in yapélan iklemlere devam e
222.Tek h¢cre jel elektroforezi (Comet Anal
Tek h¢gcre jel elektroforezi belirtilen y°or

il e birl i ktKelveywyedartinAOINE63 McDeneye bakl amadan ¢

l aml ar %1 nor mal eri me noktalée agaroz (NMA) i

DPBS ile yekandée ve %0.5 d¢kek erime noktal é

réekéeémdan 10ul aléndée ve ®WakNMAer|l pekbhpmahmga

tel de. Lamlar tamamen donduktan sonra | amell

(2,5M NacCl , 100mM EDTA, 10mM Tris ve bu -°9ze

lanan %10 DMSO, %1 Triton-400, %1 NLaurylsarcosinesodium salt pH 1@k-

l endi) berakél de6dB8ulladaakabehkl edia &£l ektrof
l am ar sojuk elektroforez -°9zeltisinde (10M
bekl etil di. Daha sonra karanl ék kokul |l ar al
4£°Code RWadakyVv, 300mAb6de el ektroforezde hg¢gcre
5 daki ka n°tralizasyon -°zeltisinde (0.4 M T

brom¢gr (20ul /ml) ile 20 daki ka boyanarak flo
50i ) go°r ¢mttéglleenndein., c@°nmrest | er Comet Score2. 0. 0. ¢
gz ile sayélarak 0 ile 4 araséndaki comet s
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223 Cometl erin Dejerlendiril mesi

Se-ilen yaklakék 100 h¢gcre O Blheéd arasé
| arak kategorize edildi. H¢creler Collins (2
rasyon i-in ortalama arbitrary wunits (OAU) c
Jjerlendirildi. OAU, Azqueta vd., (2009)6ya d
saplad & .

v TWO PO Cwd owO TwO

oY
0
Burada A, B, C ve D séraséyla 0. der ecedel
dereceden hasarl é h¢gcreyi, 2. dereceden hasa
ve 4. Dereceden apoptoraeyujtemsekl -ekmbisadrit

lam h¢gcre sayeéséné g°stermektedir.

224Kstati ksel Anali z

Bu -alékmada istatiksel analizler SPSS V2
p>0, 05 °nemlilik derecesinde yapéet de. ¥ncel.
Wilk tegt i uygul ande. Bundan sonr a n-parama l daj el ér
metrik test olan KruskaWa | | i s i |l e gruplar arasénda kar keél

3. BULGULAR

Bu -al ekmada, Aral ek 20196da al énan bal ék
|l amasé yapeéelorerka sod nudpa, idsaeh ah¢scr el er |, 60uM MMS
80uM MMSbée maruz bérakélarak bu maddenin gen
l an bu -alékma ile MMSO6in konsantrasyonu art
bir 11ikkisi ol duj u andraakf & Ikmélk t) e rk.a nA kkaojné d aol i
uygulanan 20uM MMS konsantrasyonlaréné kar KE
nefj i uygulanan 20uM MMS konsantrasyonuna g°r
mékt ér . 0, 1, 2, 3. ve 4. duexr eocl eudpe, n MMSO i anl a n
bu konsantrasyonunun et ki si kontr ol gruba g?°
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k e k i Qypridus carpiove Esox luciusa i t kan kontr ol °rnekl er
MMS konsantrasyonuna marsuén éfélraarkée | ga°ns thesrcirleniet

[[5)

S o .

S 10 Kan rnekleri ve MMS uy

o g S

>

© 5 \

%) \

SN N

(¢}

AN N\ -

o

o, LN W N ™

T Y2YGNRBE 1Fy | NYS1t SOMAMMS

Kontr ol kan °rnekleri ve uygu
dereceleri
»Oml™2H3 n4

kekil 20 daenailsiezicounyegtul anan kan °rnekl erine
yonl arda MMSO6in et kisi ge°r ¢l mektedir. Bu kon
buna g°re mutajenik etkisi daha fazla ol duju

g°re istatistikdr eedeardekhad Ofudvz IMMSDMA hasar éna

kekiBur2ada beli ilen balék te¢grlerine ait

rt
na maruz bérakélan hg¢gcreler
| deé

konsantrasyonl ar é
tegorilerine ayreée éjé grafik g°steril mekted
(@]
o .
@ 10 Kontr ol kan rnekl eri ve MMS
(7]
[[h}
>\8
®©
»n 6
() -
iIN.
N
2 N »
v 2 \QI - I
T
0 k I NN 'I N .l AN -
Y2y NPt YI)@OUIWIMMSSS)\ 70uM MMS 80uM MMS
Kontr kan °rnekl eri ve MMS ko
hasar dereceleri
“Oml=2m3 4
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Ortalama arbitrary wunits dejerleri ( OAU) ,
kategorilerine ayréldéektan sonra hesapl anméck
°rnekl eri ve MMSO6in dejikik konsantrasyonl ar
rada 20uM MMS uygu a ma s € , kontrol ©°rneklerine g°re ar
°rnekl eri il e 60uM, 70uM ve 80uM MMS konsant
20uM MMS wuygul amaséndan daha fazla DNA hasar
70uM MMS uygul amaas&daernp, yoek aDMdA i r konsan
saptanméecxkt éer .

Tablo 1. Or t al ama arbitrary uni ts ( OAU) dej el
OAU=¥rnekl erin ortalama arbitrary units dej e

derecesinde dejerlendirilmicktir.
¥rnekl er Ortalama Arbitrary Units (OAU)
Kontrol 1,29827810, 2213
20uM MMS 1,54032162% 1, 7842
60uM MMS 230, 8381
70uM MMS 2,93785K 0, 696
80uM MMS 2,88416K 0, 657
Akaj edaki Kekilde (kekil 3) tek h¢gcre el
lerininfloresanmi kr os kobundaki gere¢nt ¢gse veri Il miktir.,
hasarséz h¢gcreyi t emsi | et mektedir. B 1. der
hasarl & h¢gcreyi ve D 3. dereceden hasar |l anmé
h¢crenin -okrfeanzal aujDMNMAIEfHa&Es 4. dereceden comet
kekiQonmet analizinde flouresan mikroskobu

ger¢len he¢gcrelerdir ve bunlar comet kategor |
spot g°r¢negml ¢ hy¢cr ewtegorisil,C, 2lderecelametl@ae ol an co
tegorisini, D, 3.derece comet kategori si vV e
comet kategorisidir.
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-

4. TARTI KkMA VE SONU¢
Bu -al eékmada Ar Gyprius catpiovaEsdx thciudaall &rkant ¢ r -

I er i czerinde uygulanan MMS6in farkl é& konsan
ni k et kisi tek he¢gcre el el ektroforezi yapeé
20uM MMSO6in etkisi daha sonrasénda ise 60uM,
Kél aaklteérom ar ak saptanmaya -al ékeél mékteéer . Bur
h¢egcecrel eri dijer konsantrasyonlardan daha faz
Met i | met ans¢l fonat (MMS) 6én genotoksi k v
sebep ol maktader O1338 B4R; sSohmid wde 19R8i333¢c he |l | 1
Sega vd., 197693 211) . Bunu DNA mol ek¢l ¢ne etil veya me
koval ent ol arak DNA6ya bajlanér ve indirekt
dir (Franke vd., 2005:27283). Rigonato vd., (2004:464 6 8) vy apt ékl ar e - al &«
Corbicula flumineaa dl é Hye tgtignde MMSOin et kisini bel
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tek h¢gcre el el ektroifivvoerzti amd/guMBMadmient art ai
konsantrasyonlaréna maruz bérakél é&p hasar ka
-ok sayéda comet rkadtelgoman esd mafenl eme -so&kn éf 2

Artan MMS konsantrasyonu ve artméx | ezyonl ar
bir Kelkielvhhe EdXi si g°r ¢l mektigdi)r,. gddd dAemdr ad
a | éMugilrsp. ve Netumasp.¢ r limvittomaer t | arda 2, 4 ve 8 1 1071
1, 2, 6 ve 24 saat, 25 ve 37 UCo6ta maruz beér ;
MMSO6i ns ¢droez yanété olarak artan DNA hasaré sa
l exma il e de i6A)yvedRigomht® vd( 20020644 6F) kar kel akteéer él
] énda, comet kategorilerinde arbitrary wunit
DNA hasaré meydana gel mektedir.

Tek h¢gcre jel el ektroforezi (comet anal iz
saptama kul | anhélsasnma sh ébzilré ,y °bnat seigtll 4je ( Rak as, 1¢
|l eca kull anéinz lad men|-aarléé ki meel ari@, geneti k t oksi

(Fairbairn ve 1590 Neerdon vd., 10®26R715 S&ngh vd.,
199556356 9) . Tek h¢gcrre Kuwelll aerd elkd &jod olr e z-ianliée k mad

a-éséndan dejerlendirilecek olursa MMSO6in ar
tati ksel ol arak bir arteéek g°sterdiji ve DNA

¥zetl e, bu te¢rl er g°l lia-nien m@ikr ol iuyq i nvdMSkbda
bazée konsantrasyonlareéendaki mutajeni k etkisi
olarak balék kan h¢gcrelerinde DNA hasareé art
rinde MMSO6in et ki si DNA hasarevayakom-apt amada Kk

bine y°ntemler de arakteéereél mal éder .

TEKEKK! R

Bu araktérma K¢gtahya Dumlupénar niver sit
Koordi nasyon Bi ri8minot.drua fp&nod aen k2apls@a ménda des
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17%STRADKOL -WEHKDROKSK VKTAMKN D3
UYGULANAN D! Z KAS H! CRELERKNDE ¢OJ
VE APOPTOZ DKNAMKKLERKNKN EPKGENE
ANALKZK

Ark. Grv. Deni z KKBAR
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¥7rt.De&rwa YETKKN
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Ar K. Grv. Dr . Hati ce ORU¢ DEMKRBAJ
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¥ZETD¢z kas he¢ecrel eri kan damar | ar énén ©°
ateroskleroti k damairl ihalsit wil ékd atrer en e- ak as &
|l ekma yapél mékteér. Sunulan -al ékmada, kel t ¢
rel eri iczerine ©°stradiol ve D vitamini fark
jalma dinamikl erini g°stermek mi,-in ger-ek
apoptoz oranlaréneé -Beli kaFreméekmesinyahkhtel tiékasp
epigeneti k ve °strojen resept°rlerindeki deji
DNMT 3 a, °strojen resept®°r alfa ve beta anti ko

h

)

Z al

Bulgularincela di J i nde ormonl arén d¢z kas he¢gcre -of al
et ki g°ster medi i, apoptozda °nemli r ol oynad
-ok DNMT3a ¢zerinden et Kki gesteriyor ol abil ece
l ekxma Mersin | niverPgiotfedierBi IBiimdgeni Araawatf@mmda n
tp2-1 363 proje numarasé ile desteklenmicktir.

Anahtar Kelimeler: 1,25Di hi dr ok s'i VM & tarme chi dI3,, Elp/ib-
genetik, Apoptoz.

The Epigenetic Anal-gstadielandi,25Dihyd- Ef f ect of 17656
roxy vitamin D3 on the Proliferation and Apoptosis Dynamics of Smooth
Muscle Cells

ABSTRACT: Smooth muscle cells are an important component of
blood vessels, and there have been many studies showing its association with
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atherosclerotic vascular diseases. In this study, diffe@rcentrations of est-
radiol and vitamin D were applied on cultured rat aortic smooth muscle cells.
Realtime cell analysis method was used to show proliferative dynamics and
active caspasg labeling was used to determine apoptosis rates. In addition,
makings were made with DNMT1, DNMT 3a, estrogen receptor alpha and beta
antibodies to determine epigenetic and estrogen receptor changes. In the light
of these findings, it was concluded that hormones do not have a significant
effect on smooth muscle cellghiferation, play an important role in apoptosis,
and may act epigenetically through DNMT3a. This study was supported by
Mersin University Scientific Research Projects Unit with project number-2015
tp2-1363.

Keywords: 1,25Di hydr oxy v i-Eskatol fpigénstics, 17 b
Apoptosis.

1. GKRKK

Vaske¢l er d¢z kas he¢egcrel eri kan damar !l ar én
jlayan h¢gcresel komponentleridir ve vazoak
me yoluyla dinamik bir2&eXk). di fyama&nsivyee i al
zZ kas hg¢gcreleri kasélabil me karakteristifiji
on kanall aréna ve y¢zey reseptorlerine sah
m crecinde ve hasar a yiasmsentezlegen proliml ar énda e
ratif ve migrat°r kimlije b¢gregnegrler. Hang
ro gi bi bozukluklarda yaklakém y°nteml er |
yl ékl a manip¢le edil ebil ent éregnatléarrel ad ¢nae rk-a s
ndg¢r .

Vaske¢gl er dokularl a il i kkild@ h¢e¢crel erde s ék
id hormonl ardeér . Steroid hormonlar gonadl a
nde sentezlenmektedir. Bu horoldebiskl ar én °ncy¢
epiandosterona veya pregnenolona d°n¢kt ¢ér ¢
l on birka- enzimatik reaksiyondan sonra te
°stradiole doPn¢gktegreglebilir (Somjen D ve
pl asentada sentezlenen ve kolesterol k° ke
néf éna aittir. ¥stron, °strien ve 9stradio
uktururlar ve bu formlardan biyolojik ol ar
176 °str adi®sltdeardi o017 °strojenin bir hidroksil
yonunda bulunmaséyla olukur ve steroidler sé
néené kolayl ékla ge-ip n¢gkleer reseptoorl eri ne

X - T T X To X on
(SO O RN OO N O )
N —~+ on
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ekspreg onunu bakl ater . ¥stradiol¢n negkl eer rese
ran reseptorl eri de (MER) wvardéer ve bu resep
MERD) olarak isimlendirilirler. ¥stradiol r
| anma DNAOnégebetilni baa€ébd8tak okunmasé i-in
siyon fakto°rl eri ol arak iklev g°re¢rler ( Nof

(2000) ke¢ltegre vaskegler d¢gz kas h¢gcrelerinde
ve d¢kK¢k dozdakiolPistemagenwomuhycarttéer érken vy,
proliferasyonunu negatif etkiledijini g°ster

D¢z kas he¢gcrelerini etkileyen bir dijer f
Vitamin D v¢gcuda g¢neke maruzienbhbi deri y ol
Dol akemda vitamin D, - o] unlbuakjllaa ytéackée ypercoét epirnoe
(DBP) bajl é olarak bulunur. Dol akémda ve do
inaktif formdaki 25h i dr o k s i Vitamin D (25] éid] D) 6di r . Cc
roksi Vi t ami n D (25[ OH] D) 6 y-dihidreks&i tvikamin D or mu ol an

(1, 25(O0OH)2D)b6ye do°n¢ktegr gr . 1,25(O0OH) 2D, et ki
bajlanarak ve bu vyolla bazé genlerin transkr
g°sterir ( Gaankglualraée ,P 2v0el 3a)r.k aEdt ki si nin b¢yeéek bi
maséna rajmen VDR eksprese eden pek -ok farl

kardiyovask¢l er sistemde yer alan késméné d;¢
vask¢l er endot el yadeéerh ¢(cY)e.l e$d mjod ru kvt eu ranrakka d a K |
kas h¢crelerinde vitamin D uygulamasénén bu

jéyla proliferasyonu d¢zenledi kl erini g°ster
D bileki-&kl ®sinadi dfveaERB]jadada mRRB ekspresyo
mod¢l e ettiklerini gestermiklerdir (Conelly

Epigeneti k, DNA ¢(zerinde meydana gelen d
gen fonksiyonu ¢zerinde g°zIlenen mitotik ve
Il i nde ntmarké mlda& r . Gen foksiyonundaki bu deji ki
tiflekmesi ya da inaktiflektirilmesi sonucu
RNA da yani negkleotit d¢gzeyindeki ki myasal m
posttranslasyonel histomodi fi kasyonl aréné i -eren histon
n¢ekl eozomal DNA nén yeniden bi-imlendiril me
(Graff J ve arkadaxkl ar é, 2011) . Kim ve arkad
sini ©°stradiol reasepge?tenbepigenertdekmdefiacki mli
termik ve bu resept®r genindeki metilasyonurt
dokularla ilikkisini a-éja -ékar méxkter. Vit e
VDR aktivasyonuyla ilax&iilncelpaemgdeinjeitn ke me&khlaa
sifik mikro RNA |larén olukumunun etkil: ol dt
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arkadakl aré, 2015). ¥te yandan vitamin D nin
| erinde meydana getirdiji rempdmgieteitri kv a eljiitka rm
t¢rdeki bu a-éjeéen kapatélmasé klinik a-édan
Literat¢rde kardiyovaskel er hasar |l arda dg
mal ara ve bu hasarlara verilen h¢gcresel y ané
vitrove in vivo -aleéekmalara rastlanmaktadeér. Bu
rasyonunda vitamin D3 ¢n et kildi ol dujunu ve
durumlaréenda apoptoza ujradéjéené g°steren - ¢
sarda ayroémbaiynreé bvierya® skt r adi ol vitamin D3 ted:ze
réenén anlakél masé klinik a-édan ci ddi bir ©°n
h¢crelerinin proliferasyon veya apoptozunda
i ncelendi]il eikmawiat rashhilmanmamakl!|l a birlikte, -
k¢l er bozukl ukl arén tedavi si veya °nl enmesi
min D3 ¢n bu mekanizmalaré ne y°nde dejiktir

2. GERE¢ VE Y¥NTEM

Sé-an albad ik drel e rASM-680 kodurile LONZAdIr a k R
maséndan satén al énde. Bu h¢creler adheran °©
lojiye sahiptirler. 176 ° st r adi ol ( S1 GMA ,-UDiiarbksi M- : E4389)
tamin D3 (CAYMAN CHEMICALS Kat N0:3222206-3) il e deney tasar é mé:
son konsantrasyonlaré 1 nM, 10 nM ve 100 nM
h¢cre hatténa uygun katkeéleée medyum kull anél a

Ger zakmanl @ hg¢gcre °1 -¢mlemd okum&k!| y° btig- Ke
mi yl e -CElLEkKagmenxe ci hazé kullanélarak ger - ekl
ferasyonu-arakéemé, sitat oksisitenin zaman -2°z¢
démceée ol ur. Bu sayede istenen maeya@e i-in sel
h¢cecre °1 ¢m¢g modunu anlayabil mek adéna daha s
toz) vyapélabilir. ¢al ékmamézda ger-ek zamanl

Kmm¢gnofl oresan i karetleme metodu d¢z kas
bénén Mfrmorkll &@r @doveya bu hormonlarén kombine v
tilasyonu yoluyla ekspresyon seviyesindeki d
pel dée. Ayréca belirlenen gruplar araséndaki
céyla kaspazéeBabekirmmghokublasan ikaretl eme
neyler i-in n=4 tekrar yapéldé ve herbir n i
tirildi.
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FIl oresan mi kroskopla elde edilen resimlerd
Amer i kan Ul us a(Nati@al [ndtitatés ofiHea#tN i H )¢, st¢ar af éndan ¢r e
til mik ve ¢cretsiz olarak dajéeteéelan | mageld vy
ortalamasé i-in de grup i-indeki denekl erin
l ¢nerek ortalamatikeelal Radeel Kisttar mal ar bu
ger-eklexktirildi. Her bir denejin H skorunun
1 1T (1 puan alan h¢gcre y¢gzdesi)+2 1T (2 puan
h¢ecre y¢gzdesi)+4¢kdedipuan alan hegcre vy

Teém grupl ardaki apoptoz oranéné karkél akt
| amal aré yapéldé. Bu ama-la akajéeda yazeéel é f
l'irl emek i -3 ni kaakrte tfl eknansepsaiz yapeéel de. Kkaretl e

danl 0 h¢cre ol mak ¢zere her bir grupta tekrar.l

Apoptoti K AWrogpd logSiaky egdrmfeopl am H¢igcre Sayeéseé

Kstatistiksel analiz i-in SPSS 11,5 for Wi
cial Sciences) pakgtr ogr amé kul |l aneéel de. Kstatistiksel a

Verilerin analizinde deskriptif analizl er
dajéel éma uygunluk kontrollerine Shapiro WilKk
l eéma uygun buhundoemliVayéderi statistik ol ar ak
dejerl eri veril di . Grupl ar aras-wayda far kIl el
ANOVA analizi kullanéldé. Posthoc testi i-1in
téeérmal arda Duncami rtkeisrtii ivlee hieki kgerulbiunkar kél a
roni testi tercih edildi. Grup ortalamal ar é
kull anél deée.

3.SONU¢ VE ¥NERKLER
Aorti k d¢gz kas he¢egcrelerinin farkl @ hor mon

yonl ardnfaiveroliferasyon yanéténé dejerl endi
manl & h¢gcre analiz -alékmasénda el de edil en
grafifji -ékareéelde (kekil 1) . El de edilen ver
deksicinsindensy é sal | akt ér él dé. Kull anélan hor mon Kk
nasyonl arénén, kontr ol gr ubu etil al kol gru

|l iferasyonu ¢zerine anlamlée bir fark ortaya
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h B ”r::lln Hour { [ : B
kekil 1z.anmenrl-éekhqgondeé faemalsiynin jrileri. D1:
D3; D2: 10 nM vitamin D3; D3: 100 nM vitamin
°stradiol; E3: 100 nM ©°stradiol; E1D1:; 1 nM

nM °stradiol +10 nM vitami n viAmsinD3E2012 : 10 nM ©°
10 nM °stradiol+1 nM vitamin D3.

Kmm¢nofl oresan ikaretl emeler sonucunda DN
rinde | okalize olarak g°zlendi. Ayné «kekil de
rojen resept®°r alfa veerPrstsiofepl|l azmielpt e mem
olarak izlendi. Farkl e zamanlarda yapélan bo
yonu a-éséndan fark g°r ¢l medi . Kkaretl enme vy
déjée ise H skorlamasé il e gwpasda BNMT3ad i . 72 sac
enzi mi i-in ger-eklexktirilen H skorlaré kark
diol ve 10 nM °stradiol+10 nM vitamin D3 gru
radiol +10 nM vitamin D3 grubunddaralDNMT3a i - i1
anlaml é d¢zeyde azal déjée belirlendi (p<0, 05)
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50,00 i

40,007

Ei(l)l‘l EIZ DIZ E;‘IDE
Grup

kekil 2. DNMT3a ikaretlenme yojunlujunun

nM °stradiol (E2), 10 nM vitamin D3 (D2) ve

kombine gruplaré (EZ2EI)masrcas Arsdaerk askk élAand a m
gruplar.

Aktif Kaspaz 3 antikorwu ile ikaretlenen °
h¢crelerin sajl éklé h¢gcrelere orané -eéekartél
rol grubu ile ¢- VYVanul graburadaesEndanapopt at
a-éséndan istatistiksel olarak anlamlé bir f
min D3 konsantrasyonu grubu arasénda yapeéel al
apoptozu istatisti kstedr doéljaéer aska patnal nadngl.é Bdu¢s zaeryt
D36¢n dozu il e dojru orantéeléydeé (kekil 3) .
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*

30,004

*

“© 20,00

3 *

5 1

0,004 I

EIéH DT1 D'2 DE'I
grup

kekil 3. Etanol ile 1 nM vitamin D3 (D1),

vitamin D3 (D3) gruplarénéen apoptotik indeks

|l aml & fgaupldk. - é kan

17%stradiol ¢n farklé konsantrasyonl arénén
ortamda sé-an aortik d¢gz kas he¢gcrelerinin pr

zamanl & h¢gcre analizi y°ntemiyle araxkteer el me
térécé ya da azalteéece et ki {Diidroksigitanint a na ma meé K t
D36 ¢n farklé konsantrasyonlarénén (1 nM, 10
aortik d¢z kas h¢gcrelerinin proliferasyon di
am | i zi y°ntemiyle arakteéerél mék ancak bu hg¢c
azalteéece etkileri saptanamaméxktér. Bu i ki ho
et kil erini arttérabilecejini dekende] ¢mez k
h¢creéezanglPnt emi yl e anl a-miojenikketki bulunama-oj eni k v e
mekKkt éer . Kla- veya hormon uygulamasé i-in in
sunu senkronize et mek amacéyla starvasyon me
gevenilir siolnnue-slianre eyladred éenic € ol abi i r . Ayr éc
olarak da tekrarlanmasé d¢gkenegl mektedir. Boy

~

taménda bulunmayan fakt°rlerin varl éjénda et
ol acakteér.
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¥ZETPr emat ¢r over yetmezlifJi (POF) , kadeénl ¢

yvaygén nedenl|l erkimalcan DOXiidlie.i Bdi¢gklagremi k' POFO6t
poz k°kenli mezenki mal k°k he¢crelerin( AKMKH)
kileri histomorfolojik olarak incelendi. 23 ac
ayréel de; kontr ol grubuna hi-gDOX i Kl em yapél ma
uygul ande, k°k h¢cre (KH) grubuna 10 mg/ kg DO
2x106 AKMKH wuygul ande. 21 g¢n sonra ovaryuml a
kesitler aléndé ve her bexinci kesitteki folik
al ende Déemle&kleai @ taartéel de. Ajérl ekl aréen POF
grubuna g°re azal déj e, POF ve KH grubu kéyasl
daha d¢ke¢gk ol duju g°zlendi. Ovaryum boyutl ar er
l ara g°re az ol duj u bkudnutnruorlk egnr ukb®uk ahr¢acsr éen dgar uhbel
hangi bir fark g°zl enmedi. Kontr ol ve KH grup|
rus si klusunun d¢zensizlexktiji, si klus s¢resi|
POF grubunda KH grubundan daha fazla olmakla birlikte dejenere oosit ve gra-
ngl oza h¢gcrelerinde apoptoz g°zlendi . POF grub
konder folik¢llerin kontrole g°re azaldéejé atr
KH grubunda sadece primordial ve primer folikyg
ol arak buemat gkmadar pyetmezI|l i ji ol ukturul an seé
céyla uygul anan AKMKHO6Il erin foliky¢gl sayéseéene
men d¢zel ttiii gosteril di

Anahtar Kelimeler: Knf er ti | it e, kok h¢gcre, folike¢gloge
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Investigation of the Effects of Adipose Deved Mesenchymal Stem
Cells on Folliculogenesis in Premature Ovarian Failure

ABSTRACT: Premature ovarian failure (POF) is one of the most com-
mon causes of infertility in women. We aimed to see the effects of adipocyte
derived mesenchymal stem cells (ADRI§ on folliculogenesis in DOXdu-
ced POF. 23 rats were divided into 3 groups; control rats received no treatment,
POF group were given 10 mg/kg DOX, 2x106 ADMSCs were administered
one day after 10 mg/kg DOX given to the subjects in ADMSCs group. After
21 days ovarian tissues were removed. The follicles in each fifth section were
counted in serial section. Smears were evaluated for the estrous cycles. The
weights of the subjects were measured, in POF and ADMSCs groups were fo-
und to be lower than control@sp. The ovarian dimensions of the POF group
were found to be less than the other groups, no difference was observed
between the ADMSCs and control group. The estrous cycle of the POF group
became irregular, the cycle time increased significantly. In tDE §roup,
apoptotic granulosa cells and degenerated oocytes were observed, the number
of primordial, primary and secondary follicles were decreased compared to the
control. In the ADMSCs group primordial and primary follicles decreased. To
conclude, ADMSCgreserved the number of follicles and partially corrected
folliculogenesis.

Key Words: Infertility, stem cell, folliculogenesis

1. GKRKKk

Kanser anor mal h¢cre begyeé mesi ve -o0]al mas
°nde gelen °I ¢m nedenlerinden biri olan kar m
Benjanuwattra vd., 2020:104542). Kanser teda
veradyoterapig ek ol arak hor mon terapisi, gen terap
yenteml er de kull anél maya baklanméxkt ér (Bay|l
kull anélan kemoterapi en bakarélée terap®°tik
l arén ekiktilnil ikanser t¢grlerine sahip hastalar
yé¢k bir artéka yol a-méexktér (Ongnok, 2020: 11
sorubisin (DOX), dijer adéyla adriamisin, -e
olarak WNMohbane&leéerRapoport, 2010: 1959 ; Kei zer
antrasi klin antibiyotik ailesine aittir ( Ar
mesane, me me , mi de, akcijer, over, tiroid Ve
etmek i -in kuR0basaed823) (RDoeksm&raubi sinin akut
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séra b°brek, kal p, baj érsak, testis ve ovary
cuttur (Armstrong ve Dass, 2018:432; Fahim vd., 2011:3836; Smart vd., 2018:1773,;

Kano vd., 2017: ER68&)M ¢AeréanaeDO¥ksv k et ki ye
gan vd., 2013:e70117). Ovaryumlardaki DOX ha
Kénmasé ve DNA interkalasyonu sonrasénda top
keréel mal ar énén ol ukumu.Ovaryumleeda DOX kdnRaat i ve Sal
mar |l arénén zarar g°rmesine ve stroma hg¢crel e
2020:193) . Grang¢gloza h¢gcrelerinde DOX kull an
téjé, mitokondriyal membr-AaveBapnRNAagkspi yel i nin a
resyonun arttéjée ve buna bajlée olarak DOXo6un
a-téjé rapor edilmiktir (Zhang vd., 2017:1) .
l erin de apopt oz unJoseph ndd 2K 0:566neDOX tedhvisi (Bar
ovaryunda bul unan t¢m folike¢gllerin sayésénén az
vuzuna ciddi hasar verer ek ov-Agharonrvég,zer vi ni n a
2010: 20; Mal taris vd., 2007:148; Kerry vd. ,
azal ma rproevreart ¢y et mezl i jine yol a-abilir. Bu
korunmasé °nem kazanér (Familiari vd., 1993:
talarda tedavi sonrasénda fertilitenin korur
mevcuttur (Y2WU bk e&7)vdTedaviye baklamadan °
dondurma iklemleri yapélabilir. Bunl ara ek o
l eri, gonadotropin anal oglaré ve k°k h¢gcre wu
t érmal ar én sayeéealkt agdeenr g(eAzteink -ed.ar tm008: 535
2004:1294; Yeh vd, 2008:463; Sun vd., 2013:2013).

MKHO6Il erin -exitld@ dokulardan kolay el de e
kendini yenileyebilme °zelliklerine sahip ol
gibi ©°zellikleri sayesinde rejeneratif teéep,
terchea@&i | mesi ni sajl amékt er (Can, 2014: 363; Ho i
t éep, h¢e¢cre tedavil eri ve doku tamirinde Kkull
avantajl esé AKMKHO6Il er g°r ¢l mektedir. En °nem
bul unmasteadwen taod ay!l ekl a el de edilebilivyor
2018:1111; Mizuno, 2013:132).

Bizde -alékmmézda sé-anlarda doksorubisin
mezl i7Ji model inde adipoz k°kenli mezenki mal
et kininjarakteérél masé ama-|lanméxkteér .
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2.GERE¢ VE Y¥NTEM

2.1. Deney Hayvanl arénén El de Edil mesi ve
mas e

Bu -alékma Mersin |[niversitesi Hayvan Der
onayl ande. ¢tal éekmamézda dgfztemlldk °Z33 raidets i Wil au
Al bino di ki sé-an kull aneéel deé. Denekl er kontr
grubu ol mak ¢zere 3 gruba ayreéeldé. Kontrol g

yapél madeée. POF grubundaki (n=8nintrdpe-ne k|l er e t e
ritoneal olarak enjekte edildi. KH grubundaki (n=8) deneklere ise tek doz 10 mg/kg

doksorubisin intraperitoneal ©aldairpaokz ekrPj-ekt e
kenl i k°k h¢cre intraperitoneal olarak uygul
Téem gruplardakusdean&kberiinisi kbeney sg¢res
9. 006da ge¢nl ¢k vajinal smear al énde. Al énan
mavi si ile boyanép dejerlendirildi. Ayréca t
kénda ve sonunda tarteéelarak dejerlendirildi
2.2. Adipoz K°o°%kenl:i Mezenki mal Kok He¢cre |
Adi poz ko°kenli k°k h¢crelerin izolasyonu
Wi star Albino cinsi diki sé-anén inguinal bo°
poz steril ortamd®ak¢és¢allnpar dakat arawr &I, A&l i
yonda kollajenaz | (Sigma, Collagenase6@® 8 5 , Lot 114K8633) i-eren
koyularak 37’C6de 45 daki ka ink¢gbe edil di. Bu s¢r e
ayrékan he¢gcreler ile parkahawmamékh¢idokuspange
yardéeméyl a ayr él de. Altta kalan s¢spansiyon
sonra s¢pernatant uzakl|l akt ér &l deée-l100,Pel | et i se
Biowest), %2 Lglutamin (Lonza, cat DEX8 0 2 E , Lot 5ajRl@dper Bel -i k
nisilin-streptomisin (Lonza, cat BE& 0 5 E Lot 5MB18O0, Bel -i ka) i
glukozlu Dulbecco's Modified Eagles MediumQIMEM, Biological Industries, Lot
1910372, Ksrail) ile res¢spanse edil di. He¢ cr
CAe %5CQi nk¢batoregnde i nk¢-8éonfluehi haleigeldi- He cr el er
jinde pasajlama yapéldé ve h¢gcreler 3. pasaj
[

KH grubundaki her bir sé-ana 9k Oh¢egsreeum fi
ol acak tkrekp d rdiet d me a | olarak uygul andeé.
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2.3. Histokimyasal Kncel eme

21 gé¢negn sonunda denekl er sakrifiye edil di
nekl erden al énan ovaryumlar ékék mi kroskobi k
ponl anméxk f or mal dldi.lFikse edden doulasnausluk sujundas e e d
12 saat yékandéktan sonra rutin doku takibi

parafin bloklardan rotary mikreviyamay (Lei caE R
ile 5 Omélik kaleéenléekapemeri-kestigmeovat édde
al énan seri kesitl er deeozilh(ldEE) bielke nkEdy &kredsé .t H e
ile boyanan ortalama 80 kesitte primordiyal,
ve atretik folik¢lleménagayemakyapelider| Eol d
narak ger-eklexktirildi

T Cosit tek katl é yasseée folik¢ler hegcre toa
kel

T Pri mer o0o0osit tek katl é& ya da daha fazl a
-evriliyse primer folikegl,

T Gran¢l pehethigerin arasénda séveé dolu kavit
bu kaviteler birlekip antrum adé verilen
ise sekonder folikg¢l,

T Fol i k¢l -apé ve antrumu maksimum boyut a
i ncel mi kK, kwe okmwamurlaudsi yadfaor us yapélareée b
tersiyer folikg¢l olarak isimlendirild di

Hazérl anan kesitler Olympus BX50TM (Ol ymp!
roskobu ile incelenip Olympus LC30 dijital kamera (Olympus LC30 Olympus Soft
Imaging Solutions GmbH,IAmanya) il e g°r¢nt el endi

2. 4. Kstatistiksel Anali z

Kstatistiksel analiz i-in SPSS 11.5 paket
dajéel éma uygunluk kontrollerine Shapiro WilKk
p>0, 05 anl aml élverisetldrimprraat olaralekabdledilip, Gidhye n
ANOVA testiile parametrik olarak analiz edildi. Ciday ANOVA t esti nde anl a
bulunan parametreler i-in, anlamleéléjén hang
nakl andéej]j énée g°zltdhmlce meelstii- iuly gud lkaenyd épo Grupl a
karkél akt ér-matastda Buitdamr&sltdé.i -Rtrudcdamtd e ki L e
tinde anlamléléek d¢gzeyi p>0, 05 -ékan veri se
p<0. 05 olanlar jbBeavasgndandegki Kkehmhayan «kKek
rildi.
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3. BULGULAR

3.1. V¢icut Ajeéerl ekl arénén Dejerlendiril me:

T¢ém gruplara ait deneklerin deney baxkl ang
ajerl ek °1-¢mlerii istatistiksel ol arak dejer

Gruplar aemakékhvarcéatdajerl endirildijinde he
l erin deney ©°ncesi vecocut ajerl éeklaréenda bir
sonrasé v¢gcut ajérl éklarénda her ¢- grup ar a
POF ve KH grubut depekl ekiarepén kontrol grub
saptande. Bu fark istatistiksel ol arak anl an
keyaslandéjenda k°k h¢gcre grubu denekl erin v
lendi. Bu fark istatistiksel olarak animl éydée (p<0, 001) (kekil 1) .

kekidr ulp:l ar Arasé Deney ¥ncesi Ve Deney So

250

15
100
50
0

Deney Oncesi Deney sonrast

8

Vilcut Agirhig (g)

= Kontrol = POF
3.2. Ovaryum Boyutlarénén Dejerlendiril me:s
Deney sonunda el de edilen t¢m gruplara ait
°]l -¢l erek ortalama ovaryum boyutl aré hesapl a
istatistiksel anal izl eri yapél dé. Bu anali zlI
otalamaovayum boyutl|l arénén difjer gruplara g°°re
azal ma kontrol grubu (8,21N1,21) ile keéeyasl a

(p=0, 025) KH grubuna (5, 7N0, 74) g°re anl aml
transplant aspyanu ykeomélraon grruubu ortal ama ovar
i se herhangi bir fark g°zl enmedi (p>0, 05) (k
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kekiQr upl ara Ait Ovaryum Boyutl ar e.
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3.3. Vajinal Smear Bulgul ar é
Deneye baklamadan °nce denekla@main d¢zenl i
dejené belirlemek i-in 21 g¢n boyunca vajin:
yvapéebdgend ok degzenli °strus siklusuna sahip
ney s¢resince t¢m deneklerden vajinal smear
Kont r ol grubu denekl er deney ©°ncesinde ol d

45 g¢nl ¢k °strus siklusu sergil edi (p>0, 005)
uzadé ve bu uzamék ©°strus siklusu deney ©°nce:

anl amuaduu (p=0, 018). Siklustaki bu uzamanén
fazlarénén wuzamaséndan &kaynakl anéyordu. KH
met °strus fazlaréendan dolayé ©°strus siklusun
istatistiksel olarakm |l a ml € dej i | di (p>0, 05) .

Gruplar arasé ortalama ©°strus siklusu sg¢gr
sinde her ¢- grupta da anlamlé bir dejJikiKkIi
yunca al énan vajinal smear |l er° kdehj¢ecrriee gdiur-i | d

u

buna g°re doksorubisin grubunun °strus sikl
ol duju bulundu (séraséyla p=0,021, p=0, 048) .

3. 4. |l kKék Mi kroskobi k Bulgul ar

Kontr ol grubunda ovaryumun yg¢gzeyinin germ
tekkat € k¢ bi ko, bazée b°lgelerde tek katl é yasseée
mi nal epitelin alténda séké baj dokusundan o
Korteks stromasénda oosit ve etrafeéendaki t ek
primordal f ol i k¢l ler ayért edil di. Primer oositi
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hip unilaminar primer folikg¢gl ile -ok katl e
tilaminar primer folikg¢llere rastlandeé. Gr an
vitelerinol uk maya bakl adéejée teka interna ve teka e
l er g°re¢ld¢g. Ayréca genik tek bir antruma sa
l' i kim akamal ar éndaki folike¢gller dékéenda korp
Medullai se bol mi kt arda kan damar |l aréné i-eren
tayde (kekil 3).

kekiKon3:rol Grubuna Ait Over Dokusunun | «kKé
A) Genel goréent ¢ B) Primordiyal folikg¢gller
k¢l (ahcekpjymultilaminar primer folik¢l (in
(kal én siyah ok). D) Tersiyer folik¢l (aster

(HematoksilerEozin).

[

POF grubunda ger minal epitelinujvee tuni ka ¢

izlendi. Tunika Kortekste normal morfolojiye sahip primordial, primer, sekonder,

tersiyer folik¢ler bulunmaktaydeé. Ayr éca bu
olan folik¢gllerin -ojunun morfolojisinin bo
bazeéedaarpermi mer oositlerin piknotik -ekirdeje
gran¢gl oza h¢gcrelerinin arasénda yer alan ZPiq
Foli k¢l l erin -ojunda pri mer oositleri -ev

dejenarasyon gelkzéeindi .si Bapllgaral ar énda kay
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h¢crelerin araseéndaki intersel ¢l er mesafenin
tabakaséenda ©piknotik -ekirdekl: h¢creler y €
h¢egcecrel eri °zellikle wreikmnaetr wma tyalsétryemb?If
yojunl akmékté. Ayréca bu folike¢gllerin antrum
olukan debris matervyaldi izl endi . Grang¢l oz a
h¢crelerin farkl él akmaseéyl a ugluukg®nzlteemlkdd . t ab
Medul |l ada ise kan damarl arénén belirgin keki/
4).

kekiPOF4 :Gr ubu Over Dokusunun | kKék Mikrosko

ger¢é¢nt ¢ B) Dejenere oosite (kalén siyah o0k)
do k¢l m¢ K gran¢l oza h¢gcrelerinden olukan deb
folikegl. D) Gr aenn¢gdl ao zpai khnéoctriek t-aebkai kradse k | i he¢cor
ok) yer aldejé dejenere folike¢gl. - (A) x40,
Eozin).

Kk he¢cre verilen grupta ovaryumun genel
daha benzer ol duju grztlrenld ih e nBdue gh QiFp tgar udbau rhdea
gibi germinal epitel ve tunika albuginea normal morfolojide izlendi. Korteks
stromasénda nor mal yapéya sahip gelikimin fa
folike¢ller gor ¢l de¢. POF gr tbgwbuddamda daha az
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dejenere o0o0sit ve ZP, pi knoti k -ekirdeje sa
tersiyer folikg¢gllerin antrumlaréenda debris n
olarak bu grupta teka tabakasé ve medull a no

kekil5:KH Gr ubu Over Dokusunun | kék Mikroskob
ger¢é¢nt ¢ B) Dejenere oosite (siyah ok), s
h¢crelerine (kérmézé ok) sahip folikg¢gl. D) D
x200, (C), x400. (HemaksilenEozin).

AEER T -

Gruplar araséndaki primordivyal, pri mer, S
sayélaré kéyaslandeéej énda;

Primordiyal folikygl sayéseéeneéen kontr ol gr
(97RKR7,70) ve KH (11RKR8, 08) bgundupKoatrolénda i se
grubuyl a kéeyaslandéjénda her iki grup i-inde
(p<0,001). POF ve KH gruplarénda primordiyal
h¢cre uygulanan grupta daha f azd avesabyweda pri
i ki grup araséndaki fark istatistiksel ol ara

Primer folik¢l sayéesé kontrol grubuna (17

hem de KH (112N10,58) grubunda azaldé ve bu
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(p<0,001). Ayrreecpl aPrO&F areaskkhhdg da i statisti
g°zl enmedi (p>0,001).

Sekonder folikyegl sayésé kontrol grubuyl a
grubunda (11N1,83) anlamlée bir «kekilde azalc
KH (25N6, 58) nglraunblué abriars éfnadrak abul unmadeée (p>0, |
sekonder folikygl sayésénén KH grubuna g°re i
azal déjé bulundu (p<0,001).

Tersiyer folik¢l sayéesé kontrol (15K2, 94)
benzer bulundu (p>0001 ) . Kontr ol ve KH grubuna (11R2, 1
uygulanan grupta ise istatistiksel ol arak an

Atreti k folikpg¢gl sayesée en y¢ksek POF grub
grubunda (52N5,72) g°@0X%+KH. (KdhK7,011) PEOFuU pV
araséendaki fark anlamlé bulundu (p<0,001).

4. TARTI k MA

Kanser tedavisinde séekleékla kullanélan k-
°ncesi ve reprode¢gktif donemdeki kadénl arda P
Angulo vd., 2007:1; Atay ve Moghssi, 1989:607; Shalet vd., 1976:655). Bizde
-alekxkmamezda kemoterapi k bir ajan ol an doksc«

POF modelinde adipoz k°kenl:i mezenki mal k °k
inceledik.

DOXb6da dahil ol mak k¢ ddrae |l anénnegaekl a-soj unt
h¢crelerinin yané séra sajléeklé dokulardaki
vV e Kauf mann, 2012:e00387) . ¥zell i kl e he¢gcecroe
gastrointestinal kanalda bu etkileri daha belirgindir (Tadfieh, 2014:409). Jacevic
vV e ar k. sé-anlarda DOXodun -okl u organ si st
i ncel edi k!l eri -al ékmal arénda ¢ - haftal ék DO
anlaml é d¢zeyde kilo kaybeé tespit et mi KI er c
-alékmada ise sé-anlarda DOX ile olukturul m
DOX uygulamasénén deneklerin final v¢gcut aj e
a-teéejé rapoBawyad | mdkt i r20CEL 11) . Mohamed ve
siklofosfamiduygt a mas éndan sonra kemik ilijinden eld
k°k h¢crelerinin farelere tarnsplantasyonunu
a-teéejéene g°stermiktir (Mohamed, 2018:51). Bi
Kekilde DOX uwyglhlamaes ékhEéhodkaybéna neden ol
amacéyla verilen AKMKHO6Il erin kilo kaybéené az
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Anti-k ans er ila-lare dikilerde ovaryumun f on
ol maktader (Spears vd., 219: 6-78l)éexk alaarydian f o
serumdaki FSH, AMH ve ©°stradiol seviyelerin
si klusu takibi de yapél maktadkangén ngl ade , 2
olan siklofosfamidin farelere eiypjnekte edil di
yapélan grupta ©°strus siklusunun 18 g¢ne kaf
farel erde °strus si klusunun tem fazlar @énén
fazlaréndaki uzamanén daha fazla ol duju sapt
Nishi ve ak . yapteklare -aléekmada 3 mg/ kg DOX wuy
siklusunun 10, 6 mg/ kg DOX uygul adékl aré seé-
kadar wuzadékl aréné bul muklardér (Nishi vd.,

grupta ©°strluls, 9sigke¢nues uknaidhar uzadéjé ve bu wuz

met °strus fazlaréndan kaynaklandéjé bulundu.

Son zamanl ar da, rejeneratif t ép arackteéern
antineoplastik ila-larén kullanéména bajl e
fonksiyonum d¢zel t mede et kil i bir tedavi y°nt emi
(Wang vd. , 2017:11; Liu vd., 2014:865) . Ke m
ol uktur mak i-in siklofosfamid kullanélan bi
czeltil mesi a nmanc ékyal yan aikn séa nmeazmm k i ma | k°k hy¢
ransplantasyondan 1 hafta sonra POF grubuna
é-anlarén y¢zdesinin daha d¢kegk ol duju bul t
r k. menstr¢gasyon kandodahbr iiygall e mezade d keinmail n
crelerinin kemoterapi ilacé uygulanan f ar ¢
zel meye bakl adéj éne, 4 hafta sonra da kon
mi Kkl erdir (Lali vd. , 2015: 155ntasyordi zi m - al ek
pélan grupta bir denekte d¢zensiz °strus s
Kkl usunun ortalama 9 g¢nden sonra d¢gzel meye

N O QT n A

" T O

Kanser tedavisinde kullanélan kemoterapik
et ki g° sitmerkd iejdii rhi I¥izel l i kl e alkilleyici ajan
bis¢l fan) vV e antrasi klinler (daunorubi sin,
gonadotoksi ktirler (Oeffinger ve Hudson, 200
DOX wuygulamasamadanbabanawvatym folik¢llerin
°zellikle sekonder folikg¢gllerin hasar g°rd¢]
ovaryumda bulunan atretik foliky¢gl sayéseéné a
hezéeénda azal manén ég e HABRaoiml/de RO0LO:2D)i Vaskieup t a n mé K t
ve ar k. yetikkin insan ovaryumundca apoptozu
eti ket eme kit il e i karetl eme yapmékl ar de
gran¢gl oza tabakasénda appmimardiyal ivkpricheg, cr el er t e
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folike¢llerde apoptoz belirtisi g%zl ememi kIl e
-al ekxma kapsaménda, sé-anlarda doksorubisini
DOX grubu ovaryum dokul arénén fulnak¢l | er i d e
g°re primordiyal folikyegl sayésénda istatisti
Gelikmekte olan folik¢ller arasénda, pri mer
bir farklelék ol mamaséna rajmen, &ekonder v
oranda azal ma saptandeé. KH grubunda DOX wuyg
sekonder ve tersiyer folik¢l sayeésénén anl am
sayesénéen benzer ol duju, atretik follik¢gl sa
Dolayéeseéeyl a AKMKHOI erin DOX0 a bajl é gonadot
gel i kmekte olan follikg¢gller seviyesinde ted
meydana getirdif§j.i ovaryum doku hasaréné ve
rezervi korumakygméaeempbks@nAKMKHuUmMlI u sonu-1 ar
mi kroskobi k hem de istatistiksel ol arak g°°st

5. SONU¢

DOX wuygulamasénén denekl erde kil o kaybén
azal maya neden ol duju, AKMKH transplantasyo
késmen artérdeje, kilo kaybéne ise azalttejeée
bozul duj u, KH grubunda ise yaklakék 9 g¢n s
bakl adejeée g°r ¢l dg. POF grubuna ait over dok
-ojunun omosieain bozuk ol duj u, KH grubunda
grubundan daha az ol duju g°r¢l dg. DOX wuygul
sayésénén azaldejeée, atretik folikg¢l sayéséneé
sonra toplam fadlriek dlk SayaekgnemaweEsénén kontr
ol duju ortaya konul du. Doksorubisinin seé-an
ol duj u, adi poz kaynakl & mezenki mal k °k he¢cr
azaltabil eceji g° staerii Ishin.u cBiu ob wikgwli d re nk @ md te
yéll arda deneysel ve klinik olarak denenen Kk
ekt kaynakl ardan el de edilen k°k h¢cre t
sajlayabilir.
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Uf uk DEMKR
¢tanakkal e Onsekiz Mart | niversitesi
¥ZETMBir hekimin hastaleéeklaré tanéyabil mesi i
cudun genel y ap ésven éi, kK loewglaenrlianrié nb iylanpegssié ngger e k n
Téep fak¢ltelerinde 1. ve 2. seéenéeflarda veril en
insan v¢gcudundaki organlarén genel yapéseée, dok
h¢creler ve h¢gcreler Briasé Batbikgiteeakik ml &I
kobu il e dokularén incelendii]i uygul ama der sl
| ama derslerinde °Jrencilerin istediji -exitli@i
bil mesi i -in incelenen dokuyaagetapreparatl!l ar
bulunmasée faydal & ol maktader . Bu -aléekma ile ¢
t esi (¢OM; ) Tép ve Dik Hekimlifji Fak¢l t esi ° 7
mak ¢zere sajl éklé doku preparatlarénén hazér
mézda, ¢OM;, kDeénrenyas eMerAreazi 6 nde ger -eklexktirilel
| anélan kontr ol grubu sé-anlarén dokul areée kull
ratl arée el de edil miktir. Byl ece hem ejitim am
preparatl ardan olwkkamenbide adikji eer ofd ruxjteulreurl dre ku
kontr ol grubu sé-anlara ait normal dokul ar defj
Anahtar kelimeler: Hi st ol oj i ve Embriyoloji, ékeéek mik

rat, normal doku

Preparation Of Light Microscope Slides From Healthy Rat Tissues To Be
Used I n Education Of Canakkale Onsekéez Mart U
culty Students

ABSTRACT: In order for a physician to be able to recognize diseases,
she/he must first knowthe general structure of the healthy body, structure and
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functions of the organsnIHistology and Embryology lessons given in 1st and
2nd grades in medical schools, the general structure of theorgans in the human
body, cells that function and support the tissues, and the intercellular matrix are
tought theoretically. This knowledge ispported with practical lessons that
examine the tissues under a light microscope. In practice lessons, it is useful to
have as many as possible slides from the tissue examined so that the students
can examine the tissue as long as they wish. With thily,siuwas aimed to
prepare slides from healthy tissues for the use of students of Canakkale Onsekiz
Mart University (COMU) Faculty of Medicine and Dentistry. In our study, va-
rious healthy tissue slides were obtained using the tissues of the control group
rats used in the projects carried out in COMU Experimental Research Center.
Thus, an archive of histological slides was established for educational purpo-
ses, and healthy tissues from the control group rats used in other projects were
not wasted as well.

Keywords: Histology and Embryology, light microscope, slide, healthy
tissue

1. GKRKK :

Hi stol oj i, s®zIl ¢k anl amé ol argaag&s- doku bi l i
temlerini olukturmak i -in orgRBindizmbioll ami h¢cr
anl aménndarkf ol oj i bilimlerinden birisidir (TDI
°Jrencilere hg¢croe, doku ve organlarén mikro
bajlantelé olarak °jJret mekt:i Hi stol oji efji
progrradd aye&€r al an patol oji ejitimine de bir
fojlu, 2016: 3).

Hi stol oj i dersinde h¢crelerin uzmanl akmécxk
i-in dijerleriyle naseél il Kk kurduju ve do
Butori k bilginin unutul mamas§é@, dijer temel t
tenl ektiril mesi i-in ve yapeésal anormal l ikl e
bil mesi i -@¢nn ¢omeezndlei d-iorj.u Tép Fak¢gltesinde ve
Ej i ti miomde, Hti st ol oj i bilgilerinin ardéndan |
il e dokular incelenmekte ve bilgiler peki«kt:i
ve Dik Hekimlifi Fak¢ltelerinde | aboratuvar
me s i i -inihersfpdiehcia¢grece istedifi prepar a
me s i i -in dokunun belli i Kl eml ere tabi tutul
doku par-asé) inceleyebil mesi ama-lanméexkt ér .

¢tal ék mameéz, ¢ OM,; Bil i msel Armitta€r ma Pr oj e
fenda-g01AlD&G9 numara il e desteklenmiktir. ¢OM,
Eti k Kur ul uodnd@Bn2018/042vea2016D I 6 hOkhar al & i zinler

k
I
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yeréetelen -al éekmalarén kontr ol
tinhistd oj i k prosed¢r uygul andeéekt &ozinfHonr a
E) ve Masson Trikrom gibi boyal arl a bo
yapélan hesaplamal ara g°re her doku i -1
2.MATERYAL VE METOD
2.1. Histolojik Takip
Sé-anlardan al énan dokul ara k
ponlu formalin i-inde 24 saat bekl eti
séra ile doku takip iklemleri wuygulanméexteéer .
1. Akarsuda @g¢n boyu) yékam
2. %7061 ik Al kolde (1 gece) bekl et me
3. %8006l i k Al kolde (1 saat) bekl et me
4. %9661 ék Al kol de (1 saat) bekl et me
5. %9601 ék Al kol de (1 saat) bekl et me
6. %10006I1 ¢k Al kol de (1 saat) bekl et me
7. %100061I1 ¢k Al kol de (1 saat) bekl et me
8. Ksilende(10 dk) bekletme
9. Ksilende(10 dk) bekletme
10. Ksilende(10 dk) bekletme
11. Ksilen + boncuk parafin806 | i k et ¢vde (1 saat)
12. Boncuk parafinde8G6 1 i k et ¢vde (1 saat) bekl et me
13. Boncuk parafinde 86661 i k et ¢vde (2 saa

Dokular parafin bloklarg © m¢, | er ek kesit

rafin bloklardan
akajeda séralana

Trikrom kit At om Scientific;

preparat ol ar ak

mi krotom il
n i kKlemlere

°Jrencilerin
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t abi
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2.2.HematoksilenEozinBoy ama Pr ot okol ¢

1. Ksilolde (20 dk) bekletme

2. Ksilolde (10 dk) bekletme

3 Kki ayrée %9606l ek al kol serisinde (5 dk)
4. %8061l i k alkolde (10 dk) bekl et me

5 tekme suyunda yékama

6. Hemotoksilende (7 dk) bekletme

. Asit alkolde (1dk) bekletme

8.Eozinde (10 dk) bekletme

9. Suda (1 dk) yeéekama

100%8 061 i k al kol de (10 dk) bekl et me

11. Kki ayré %9661 ek al kol serisinde (10 ¢
12. Ksilol serilerinde (20 dk) bekletme

13. Entellan ile kapatma

\I

23Masson Trikrom boyama protokol ¢
1. Ksilolde (iki kez 23 dk) bekletme

2. %1000 ¢ k beklétrkeol de (5 dk)

%9561 i k alkolde (5 dk) bekl et me
%7061 i k al kol de (5 dk) bekl et me
Distile suda yeékama

6. ¥nceCderne dkbadar éeséetéel mék %561 ik ferrik
dk) mordantlama

g b~ W

7. Sojutma ve akarsuda (5dk) bekl et me
8 . Distile sudan ge-ir me
9. Regaudobébunhemat ok80ddk)dekletmeo | ¢ syonu i -inde

10. Tekrar akarsuda (5 dk) yékama
11. Distile sudan ge-ir me

12. Diferensiyasyaaii-fok8i ebfdkchskénmeda
bekletme

13. Distile sudan ge-ir me
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14. %161 i kik-frosff otmord g Dtdi k -&0sdk) beklstmel ¢ sy onunda

15. Anilin mavisi sol ¢syonunda (5 dk) bekl

16. Distile sudan ge-ir me

17. Gl asi al aset ibkdk) bekléetme s ol ¢ syonunda (1

18. %9561 ik alkol, saf al kol 2d) ksil ol den
ge-irilerek kxeffaflandér ma

19. Entellan ile kapatma

. Distile su ile yeékama

. %9506l ik al kol sol ¢syonunda (5 dk) bekl ¢
. Cexkme suyunda yeékama

. Zét Dboyama ikl emi i -in Van Gieson boya:
0. %9561l ik al kol sol¢syonunda (5 dk) bekl
11. Ksilolde (23 dk) bekleme

12. Entellan ile kapatma

2.4. Verhoef boyama protokol ¢
1. Distile su ile yeékama

2. Verhoeff's hematoksilende (30 dk) bekletme

3 tekme suyu il e yeéekama

4 2% ferric chloride sol¢syonu ile differ
5 | kosKobumda komtrol

6

7

8

9

1

3. SONU¢ VE TARTI kMA

Hekimlik ejitiminin ilk evresi ol an t emel
bakl angéecé sayélan 19. Y¢gzyéelda Al man ekol ¢
tol oj i gi bi t e mel tep bol ¢mleri l aboratuvar|l

bakl|l agrm@enldabitl im ejitiminde hemen hemen tamanmn
|l aboratuvar etkinliklerinin olukturduju ejit
téep ejJitimini yeniden kKekill@2ndgiedem a&&Mledé x ne
bilimler veizleyen y él |l ar én ise klinik bilimler ol duj
Efjitimi 66 olan yeni bir model °neri si getirr
Efjitimidne yakeéendan2o6baykémalka rgéenrdeak i g ¢sne¢, m¢lz8 215, r
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séeneér |l ar & ad éak-éénldaan ,Méislér 60s manl & t ép okulunda
Il er i veril memekteydi . Hi stol oj i bakl angeé-ta
tul maya baxklanméxkt-er TéhBifiygésdad e Hgme r e iky e b
(Hecre ve DokulsatrolBoijlii,mian atdcenyil ad,erhsii nden ayr
bakl anméktér. Histolog ve Patolog Dr. Hatice
tesi Tép Fak¢gltesidonin il k profes®r¢degr. Kam
| éx der sini 19 Ekilnm nll94r5 ngi¢nn ¢t éopMoar kfio |1%onjeimibbi  k
mi ktir (Hatipojlu, 2012:13, 40).

21. y¢zyélda tép ejitimindeki tarihsel de’
berci & yerine 6°Jrenend °jJrenci yetiktirmekt
bir merakéen®°omgmahidéire] m&§eéticinin temel glre
2016: 6) . Bir ©°Jretme etkinlifji ne kadar -o0Kk
olaye da o kadar iyi ve kaleceée izl:i ol makt a,
bir ifadeyle, ©°jlratriamderg%mugd élanwvd dieqiéthnda ©°7J r
abuk hem de daha kaleécée izli ol maktadeéer. EJ
erinin daha verimli ol maséné sajlamak i -in

I
démcéedér (Seferojl u, 2006:54) .
Uygulama deslerinde, teorik derste verilen bilgilerin mikroskopta somut bir

Kekilde g°zl enmesi sayesinde bilgiler -o0ok da
incelenen dokunun (°r: karacijer, akcijeré)
tekrar hatt€arliakn maikt @i, | er pekiktiril mektedir.
munda dokul arda meydana gelen dejikikIlikIleri
pat ol oj i der si ile °jJrenciye verilmektedir,

tal éeékxkmaméz sonucundai Adee?j kkeprpi Hmesbl gprt ek
dokular (epitelyum dokusu, baj dokusu, keker
(kekil 1) ve daha sonra °jJjrenilecek olan vg¢c
solunum sistemi, b aj é ksiaiksisténk, erslokriorenoni | sindir.i
sal gediagytaem, bokal tém sistemi, ireme si st emi
(kekil 2, kekil 3) ortalama 10006er adet ol ma
roskobu il e, talep ettkkkeeii yeteel bogagédai
bulunmasé, °jJrencilerimizin ejitiminde mutl a

TEKEKK] R

Bu arakt ér ma, ¢t¢anakkal e Onsekiz Mar't l ni Ve

l eri (¢OM] BAP) Bir i-l089) destekleatiE ndan¢ OVMEGBABR 17
birimine katkeélaréndan dol ayé tekekk¢r ederi
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Sekil 1 A- Epitel Di-gok kath yassi epitel, B- Bag dolmsa Biyik damar-kahverengi elastik kfler,
boya: Verhoeff , C-Bag dolmsw Deri-mavi koBiajen ifler, boya: Masson-Trikrom, Dz Kas dolmss
Dil-iskelet kasi gizgilenmeleri, E- Kas dolmsa Kalp kas, Fz Kelnndak dolmsa Akcéer-brong-hiyalin
kikardak C, D, E, F Boya: Hematoksilen-Eozin
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Sekil1 A- Akdier, B: Beyin, C: Yemek borusu, DxDalak, E- Yumurtalk, F: Pankreas
Boya:Hematoksiden-Eozin
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EKOSKSTEM TABANLI SU KALKTESK
Y¥NETKMK

Fat ma ¥ZKAY

Te¢rkiye Mil 1 Bot ani k Bah-esi Mederl ¢

Hakan ¥ZKANDAN
T¢rkiye MBhhieBot Madkr | ¢ ¢

Aysel ¢ajlan G} NAL

Gazi iniversitesi
Ksmail TAKk
¢tanakkal e Onsekiz Mart | niversitesi

¥ZETBSwUu kaynakl|l arée; ¢zerindeki yojun talep é
il enme olumsuzl ukl arée sebebiyle °neml:i sev
sebeple k°t¢ ¢l eken su kalitesinin -°9zi;m¢gne
l ar geliktirikmayekeoenbmkk| makémald@mal 8a ol ma
cut teknolojik sénérl él éklar nedeniyl e, bu
tadeéer. Su ekosistemine ulakan kirletici yg¢lk
kirl enmenin tamamen ordé@dan Skalkagr él maseéen
|l arénén kirlenmesinin °nlenmesine ve gideri
mal i yetl er i y¢é¢ksek ol dujundan, herhangi b
meden °nce, su ekosi st emi a-éséndan el de e
€ b¢yzketmewmtadirr . Su kirlilijini, yalneéezc:
tanémlamak dojru yakl akém kabul edil emez.
nde ol duju kaynaja °zel y°netim planlar énée
nak y°net i mi i -Swn khawyma k| @rné me° rsathii pitride; s
esi, su miktaré ve sucul ekosistemler tamar
-evre i-indedir. Ekosi stem esasl & su kal't
in en temel bil ekeni di hafazBtehrig®°netim il e su
asé engell enebil mekte, iyilextirilmesine |
il su kull anéméné ger-eklexktirilebil mekH
sl @ su kalitesi y°net i mi iczerinde yojunl ak

arléaktag k@&l acakter.
Anahtar kelimeler: Su kal i tesi, ekosistem, y°netim
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Ecosystem Based Water Quality Management

ABSTRACT: Water resources; Due to the intense demand pressure on
it and the negativities of climaiaduced renewal, it started to be pollutégt s
nificantly. For this reason, different methods / approaches are tried to be deve-
loped for the solution of deteriorating water quality. These development studies
are limited due to current technological limitations, especially economic limi-
tations. Effors to reduce pollutant loads reaching the water ecosystem cannot
ensure that pollution is completely eliminated. Since the costs of the measures
to be taken against the prevention and elimination of pollution of water resour-
ces are high, it is of great impance to reveal the benefit to be obtained in
terms of the water ecosystem before deciding to take any measures. It is
unacceptable to define water pollution only with instantaneous measurement
results. Creating resourspecific management plans, inclngi monitoring
and evaluation, is vital for sustainable resource management. In water resour-
ces management; water quality, water quantity and aquatic ecosystems are
completely interdependent and in an integrated environment. Ecodyatau
water quality maagement is the most fundamental component of water reso-
urces management. With this management, further destruction of water resour-
ces can be prevented, contributed to its improvement and sustainable water use
can be achieved. In this study, focusing oosgstermbased water quality ma-
nagement, our country and world practices will be compared.

Keywords: Water quality, ecosystem, management

1. GKRKK

Yakams al faaliyetlerin temeld] olan su med
bir et kendir. Tari hsel S¢re- i -erisinde tg¢m
edi |l mi ktir. Suyun s¢rder el ebilir Kull anémeéné
rekli faaliyetled e (i - me, kul |l anma, sul ama, ener ji VsS)
séna ve bertaraf edilirken dojada mini mum et
d°nge¢sendeki et ki ve etkilenebilirlik derece
|l el é] & a- éetmektédrn °nem ar z

D¢nya genelinde artan n¢gfusun géda ger eksi
end¢gstriyel tesislerin artmasé su kaynakl ar é
yané séra iklim dejixkiKkIlifi ve bé&ma&berinde c
tehdit eder vaziyettedir. Bu etkiler suyun hem miktar hem de kalitesinde olumsuz-

l ukl ara neden ol maktadér. Dojanén sénérl anan
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-erlidir. Yani yerel °]-ekte olukan bir etKki
tedir. Téeém bu etkiler suyun havza bazéenda begt én
etkilenebilirlik (sucul habitat, biyolojik -
masé kKeklinde y°netil mesi gereklilijini orta
netmi ni n sajlanmaseé kalite, mi ktar ve sucul y
me¢ mkegnder . Ky i bir su kaynaklarée y°netiminin
telik ve nicelik g°zlemleri ve dejerlendir me
| aréemérnadkdlm tahrip ol masé engellenebil mekt e,
mekte ve s¢grdereéelebilir su kullanéemé ger - ekl

Su Kirlilifi Kontrol¢ Y°netmelijinde yer
kaynajénén kimyadal, kfi zialdyelaktha&ktver iejkoo!| 0]
olumsuz y°nde dejikmesi Keklinde g°zl enen ve
|l oji k kaynakl arda, insan sajléejénda, bal ék-2é&
larl a kullanél masénad acrake Imaaydiecively@az elnmal ar
bokal tél maséo olarak tanéemlanmaktadér. Birl e
ndoj al kokul |l arda bulunmasé gereken konsantr
sal ya da difjer maddel eriandébul Amma $s &a &I ail &I
Devletl eri Ul usal Sajl ék Enstite¢gsegne glPre is

dan zararlé olan kimyasal ve dijer yabancé m
l anmaktadér .

Sekt°rlerin su talephdejémdakut haeéambakeé?

en fazla talep-i ve kullanéeceé ol duju g°r ¢l me
jerlendirildijinde tarém sekt°r¢,, dijer sekt
suya ihtiya- duyan bir sekafmasgna kaear mohaa
her akamada, farkl e oranlarda da ol sa suya |
cretimin genik alanlarda ger-eklexktiril mesi

Tarém sekt©°rg¢, su kirlili]ip ah-eéns édned ama jddeujrer |
l aréndan biri olarak ortaya -ékmaktadeér. Su
uygulamalar, su ve toprak tuzluluju, taban s
l eticilerin dekarjé dikkate Bjeéenkaeayeagdadét ar
Ancak kirlenmik y¢zey ve yeralté sularé ve a
kate aléndéejénda majdur durumundadeéer. ¥zelli
lan y°ntemlerin bir tanesi de bnsulangams a l creti
suyu olarak kull anél maséder. Ekol oji k kokul |l
di kkate aléendéjéenda, tar émsal i Kl eml er uygun
me s i durumunda, su kirlilifji ol umad mu engel | €
séna da katké sajlanmék olabilir.
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Su kalitesi i fadesi sadece suyun i-erdifj.i
nda tuzlarén cinsinin yanénda ekosisteme o
rfif-endiril mesini de Kk apdea nkau léldegrré | a¥mr nsed yi inn t
si ya da kullaném i-in uygunluju, suyun uz
k potansiyel probl eml er i fade eder. Me s e |
arak yaygéen «kekil de kar kred aa ktéd palna rpmaokbtl aedrd re.
nl ar , bitki k°k b°lgesi twuzluluju, suyun i
jer problemlerdir (Ayers vd 1994, Tak 2017
parametreler yeterl i de]jpatrdeiraeleredare mel ol ar
nan su kalitesi dejerl endirmelerinde yayg:
me suyu standartl ar é, sulama suyu standar
mda ekosistem a-éséndan yeterImlereol amade]j é
den ol abil mektedir. Bu -al eékmada, ekosi st e
rlijgi Su ¢er-eve Direktifi kapsaménda defj e
| méxkteéer .

2. EKOSKSTEM VE BKLEKENLERK
Ekosi st em, creticidelrar thikretacatdar hem khgn

m de par-asé ol duklare fiziksel -evreyl e i
het erojen yapéya sahip mek©nl arén birlekm

nmaktadeéer (¥zkan 2016)v.e Bk oysoitsi tke rbilielkesknd relr

kil 16de g°steril mektedir. Ekosistemler bi
ya i- i-e ge-mik olabilirler. Yery¢zende K
r e, okyanus ekosisteml ermevgiuliit ufrar ig¢l°d Ikegy &
manl ék al anl ar kar as al ekosistemlere, gel ,
r ise sucul ekosistemlere °rneklerdir. Ayr

ml er de bulunmaktadér ( ywa)Mydarvay2019). er , tar ém

EKOSISTEM
BILESENLERI

ABIYOTIK BIYOTIK
BILESENLER BILESENLER
~ ~

1 1
[ I 1 [ | |

P m P m - ™
FIZIKSEL INORGANIK ORGANIK MADDELER
FAKTORLER MADDELER Proteinler, AoC N
Sicaklik, Nem, Igik, Su, Oksijen, Karbon Karbonhidratlar, URETICILER TUKETICILER AYRISTIRICILAR
Atmosfer Basinci Dioksit, Azot Yaglar
A

kekil 1. Ekosistem Bilekenl eri (Aydar
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2.1 Sucul Ekosistemler

Bitkilerin ve hayvanlarén organi k, i nor ga
etkilekimde bulunduju su bazlé ortamlar suct
Sucul ekosistemler tatleée su, akarsu ve deniz

Hali -vedtelza@aul ekosistemler su -evriminde,
oynarlar. Ayriyeten baleéklar ve sucul organi
rederl ar . Mangrov or manlaré deni zel organi z
Aj ér met alolenmiynami,ndfeérrt @&na ve dojal afetl erod

yonu °nlerler (Naber vd 2008).
Yery¢zenegn yeéegzde 70' e yakenéené deniz ekos

tatl é& su ekosistemler:i d¢nyanén ygzde 6" sénc
tardadurgn sul ar, érmak ve sulak alanlara b°l ¢nm
hali-1er, mercan resifleri, ve -onkuganusl ar - e
gaseézlar, makrofitler, fitoplankton, fitobe

| éca &if @edmamn]

2.2 Ekosistemlerin Sajleéejeée

Ekosistemi olukturan t¢gm bireylerin kendil
kil ekimlerde bulunduklaré sajlam temellere d
b¢teneg sajl ekl é& ekosistemler olarak tanémlan
yer k yrakdheg an i nsanlarén t emel i htiya-1larenée (
enerji ve rekreasyon) sajlarken dojaya zarar
lebilirlijini tesis etmek yatmaktadér. Su ek
Kekil de dko%treguy gi t mesi sudan faydalanan t¢gm s
taménda yakayan en k¢-¢k canl édan en y¢ksek
biyo-exkitlilik olumsuz etkilenecektir. Bal ék
| anmasé,| egréidmai nt aklaerpk €l anamamasé dol ayéséyl a
nin de et kil enmesi ol asédeéer . Tém bu sorunl a
sorunlarén -°z¢:m¢gne y°nelik acil eyl em pl anl
maya ve uygulanmayakd an mékt ér . Dojayla uyumlu ve do] a
l'ir yakam ve kalkénmanén m¢gmk¢egn ol acajéna il
junda sucul ekosistemlerin sajlejeé, biyo-exi
cul ekosi st eml earbiilleecreik dviez eiyydiel ekkotriurni | ebi | e c e
aslan, 2019).
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2. 3. Su Ekosistemlerini Tehdit Eden Kirl il

D¢nya genelinde bir-ok yerlekim alané su Kk
maddel erinin yézde 40 'ra. ytaekvernegy es ud uvaymaar | gée rsec¢k
l ebilir ekonomi k gelikme kal kénma faaliyetl e
manda bulunabilirlijinden ve kalitesinden °©°n
i tesi kent |l ek me, n¢egfus ar tgibkimsanifaaird ¢ striyel
yetl er sebebiyle k°t¢l ekmektedir.

Arétma tesislerinin -ékék sularé, yajmur
dojrudan su kaynaklaréna takénan kirlilik vyg¢
azotlu g¢bre kalenaébaréerénnesut &aghakiat il il
Yayéel é kirlilik kaynaklaré ise dojrudan deji
naklarédér. Su kaynaklaréené tehdit eden kirl

rm— x AR f
wfu-'-;;‘ ' .0'/'__

kekil 2. Su kayknarkllialriékhydarncdediiB)jatr ée d e n

3. SU ¢ERCEVE DKREKTKFK

Su kaynakl ar @éneén korunmasé, gel i ktirilor
gel |l enmesi amdAvevbadhanmét banang zeysel su k¢t
rumoa ul akél maséné hedefleyen Su ¢er-eve Dir
su kalitesi ile ilgili temel direktifidir.
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Su ke¢gtlelerinin izl enmesi neticesinde eld
dejlerl e ekolojik kalite oranlarée ve suyun ek
nir . Mevcut verilerin referans b°l gelerden e
Orané (EKO/EQR)O olarak ifade edilir. Bu or a
léyeakén dejerler -ok ivyi durum, Ob6ba yakén de’
(Uyanék ve Cebe 2017).

Su ¢er-eve Direktifiodone g°re su kalitesi
ket¢ kuralénad g°re yapeéel makt agaogkrkka- Omur gaséz
lite bilekenleri, -%z¢éenmegkK oksijen, p H, Séca
rametreler, pestisitler ve ajér metaller gib
tespitinde kullanél maktadér . Sdeoch@fo-e - ok ivyi
l oji k °zelliklere bakeél maktadeér. En d¢kegk ka
durumu o belirler (S¢D Uygulama el kitabée).
belirleyici parametreler kekil 3@age g°steril
l ama ademlareée ise kekil 46de bulunmaktadér.

= : i
(a2 Adet)

Makrofit
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Yakadéjeméz y¢zyélda toplum i-in en °nemli
géda, ener ji vel avkgrey ekkdbsasi simt aml &rmairke® neml i
sajlama °zelliklerini geri d°n¢kegmseéz hale g
°d¢n ver memektir. Ekosistem tabanl é& su kalit
ana bilekenidir. Buahé&anteml e zar Baygakmasiéne
iy duruma ul akma hedefi sajlanacakter. Kl er
l exmal arée y¢regtelebilecektir

Biyolojik kalite Evet | Fiziko-kimyasal | Evet (Np o otojik Evet .

unsurlart igin tahmini kosullar ¢cok iyi a o a Cok Iyi

degerler referans '_) duiumarli:m:: mﬂr e l;:. mu?

kosullar: karsiliyor mu? mu? el i

¢ Haywr ¢ Hayir lﬂayu'
Biyolojik kalite Fiziko-kimyasal kosullar
unsrlary igin tahmini | B | (@) ekosistem isteyisini Epet =
degerler referans kosul 6 sagliyor mu ve (b) ézel % it
degerlerinden ¢ok az kirleticiler igin EKS'leri Durum /
sapma m gosteriyor? karsiliyor mu?
¢ Haywr ‘Ia}‘"
f.efeli:.t; ;w;u].daki e Evet
LyoLoj urumdan ST
sapmaya gére % dereceli mi? '_9
siniflandirma WDalm Fazla
Evet
Sapma fazla Zayif
m? % | Durum
*DahaFazla
Durum

kekil 4. Su ¢er-eve Direktifi Uygul ama Ad:¢

3. 1. 'l kemi zdeki durum

AvrupaBi r | i J i Su ¢er-eve Direktifidédnin uygul
25 havza i-erisinde bulunan 652 g°l, 1.805 n

ANehirler i-in 56, g°ller i-in 23 farkle t

ASu ortamlarénda iblaskébel uxit emmink tkiirl et i c
AHassas alanlarda g°l trofik seviyeleri ve

118



Ekosi stem Tabanl é Su Kalitesi Y°net i mi

AKentsel hassas alanlar (KHA), ve/veya nitrata hassas alanlar (NHA) tespit
edi |l mi ktir.

AKéyeé alanlarendaki sul ar i4in etkilenebil
Hassas alanlarda su kalitesinin iyilexktir]
hedefl ere ulakélmasé i-in alénmasé gereken t

4 . SONUC¢ VE ¥NERKLER

il kemi zin 25 havzasénda izl eme faaliyetl el
Jé¢nce yeréeteéel mektedir. 'l kemi zdeki d¢zenli 1
hal e getirebilmek i-in biyolojik parametrel
ol ukturul magé kelmz gredi°rzg¢ far kl & biyocojrafil
niyle su kalitesi sénéflandérél masénda kul |l a
gerekmektedifAksu vd 2019).

Ekolojik durum belirlenebil mesi i -in refe
referans «kartlar tespit edi |l mel i ve tiplere ©
ABS¢D kapsaménda yapél masé gereken izl emeler
anl aménda; ekiplerin yetersizliiji, ol kemi zin
¢l kadeni bgyé¢k ol masé, ekonomi k nedenl er vV e
°t ¢r¢ zor |l ukl(kksuvdy28@1®a n makt adér

Akar sul ar da, akéek oranéeé, besl eyici tuzl ar
ri ndeki deji ki klikler sgbekiyhbaakhar sal @k édir
dér . l'stelik fakt°rler araseéndaki kar makéek e
hezl é& bir dejikiklije ujramaktadeéer. Akarsul a
dekarjé ile zarar g°renr dulrarekrosii 3t @emme Kk % mtme
riyle izl enmesi ve dojal vyapeélarénén bozul ma
ol kemi z hem de d¢nya i -in °nem arz et mektedi

il kemi zde su kaynakl arénén korunmasé adeéns:
rekmektedir B yol oj i k izl eme il e canl élareén izl enme
l ama konusunda ©°nemlidir. Su kalitesi izl enm

uyumlu kKekil de geftTakledt2011)mesi gerekir
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TRKTKKALEDE EMASKULASYONDAN SONRA |
ZAMANDA TOZLAMANI N STKGMA ALI CI LI
| ZERKNE ETKKSK
Do - . Mustafa YILDIRIM
Kahram&a mar ak S¢t-¢ Kmam | niversitesi
¥ZET: 0zl ama s¢resi stigmanén al éeceéel éje ¢zer
Sécakl ek, yaj] €k ve nispi tozlama s¢resini et k
tozl akmayé ve tohum sayéséneée etkiler. Far kl e |
] éel nem stigmanéenhkibl em. sBueshal ékmada, tritika
yondan sonra tozlama s¢resinin stigma al éecél éj
| € K ma, Aykehanéem (ana) ve Mehmetbey (baba) tr
Kahramanmarak ilinde (Trerk03@dde ¢yapgredkmelkea - r .
nendan bakaj] én yaréséndm)gur0¢ rbdakjak &%narmdme k( Z
ve her bakakta 30 -i-ek emaskule edilmiktir. ‘
her kombinasyon i-in 4 bakak kull anél méxkter.
stigmalarsa@rlméktér. Kombi nasyonlar 20 (1st), 21 (2
gén), 24 (5. sn) o, 25 (6. geéen), 26 (7. gén),
gén) Nisan 20 06de tozl anméexkter. ¢al ékmaneén vy
Ki mi-27.9C 3ar as & n dsag c aokrPCepkl 8lotp.l% m yaj ék 61.8 mm Ve
ortalama nispi nem %58. 2 ol arak ger-ekl ekmi kKt
yonl ardan el de edilen tohum sayélaré 2 (10. gg¢
gestermi ktir (tanel erin étroapsléayrh as aj%lée k7llé v-ei - ek
%72.41). 4. géngeg 6., 5., 3., 7. ve 2. g¢é¢nler i
(%67.27), 71 (%64.55), 54 (%46.15) ve 41 (%36
verilen iklim kkartlaréné takéyan | okasyonda en
lerarasénda stigma al écél éjénéen dijer gé¢nlere Kk
nebilir.
Anahtar kelimeler: Me | ez| eme, stigma al écél éejé, tozl ar

The Effect of Pollination at Different Day Intervals after Emasculation
on Stigma receptivity in Triticale

ABSTRACT: Pollination time is an effective factor on the receptivity
of the stigma. It affects successful pollination and number of seeds in all grain
cereals. Temperature, precipitation and relative humidity in different locations



Mustafa YILDIRIM

affect on duation of stigma receptivity. In this study, the effect of pollination
time on stigma receptivity after emasculation was studied in triticale. Study
was carried out in Kahramanmaras province of Turkey using as Aysehanim
(female) and Mehmetbey (male) tritieavarieties. On the 19th of April 2020,

40 spikes were selected according to Zaektkgwhen half part of spike was
visible at the flag leaf sheath) and 30 florets were emaculated in each spike. 10
combinations were created and 4 spikes were shared dbroeanbination.
Non-damaged and healty stigmas were counted before pollination. Combinati-
ons were pollinated on 20 (1st), 21 (2nd), 22 (3th), 23 (4th), 24 (5th), 25 (6th),
26 (7th), 27 (8th), 28 (9th) and 29 (10th) April 2020. On the days of the study,
thetemperature was changed between 4.30C and 27.90C, the average tempe-
rature was 15.90C, the total precipitation was 61.8 mm and mean relative hu-
midity was 58.2%. According to the findings, the number of seeds obtained
from combinations were varied betweelf1Pth) and 84 (4th) (the percentage

of grains in the total healty florets; 1.71% and 72.41%, respectively). Combi-
nation on the 4th day was followed by 6th, 5th, 3th, 7th and 2nd days (77
(70.64%), 74 (67.27%), 71 (64.55% seeds), 54 (46.15%) and 41 (36r28%
pectively). As a result, the vigor of stigma receptivity was more successful
between 3th and 6th days after emasculation compared to other days under the
given climate condition.

Keywords: Crossing, stigma receptivity, pollination day, triticale

1. Girik

Son yéllarda artan n¢fus, tarém al anl ar én
talebi ciddi sorun olukturmaya bakl améxktér .
-%z¢é¢men birim alandan al é@énan ¢ré¢n mi ktar éné
danvur gul anmaktadeéer (G¢gnek ve Bulut, 2006; Ba)
artterélma y°ntemleri yetiktirme tekniiji, ge
I ir. Yeni -ekit geliktirmede mel ezl eme ésl a
makt adar, (20kK4; Yéel dér ém, 2005) .

Son yéllarda, serin i klim tahéllaré i-eri s
bakl améktér (Zilinsky ve Borlaug, 1971) . Tr i
Kak-ék sayése, bakakta tahe] sagkdekve yéksek
(Kol ev, 1967). ¥zellikle tritikalenin marjin
yézenden éslah -al ékmalaré yojun bir kekil de
Il i ktiri | miXditicosecaleN.ybiut] idkaiticlngaestivum, Triticum du-
rum ve Triticum monococcuin v e - Secatkaera@)amelézlenmesi sonucu
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el de edil mik bir amfidiploid serin ikIlIim tah
kale t¢gre¢g makarnal ék mel ezi redpeveHgyed, en hekzap
1973) Triti kalenin -i-ek yapésé tipik serin ik
maya sahip tek ovaryumlu diki ve 3 adet erke
néelan mel ezl eme y°nt emi di jJer, scirfienr i kdriimn t a
i klim taheéellarée i-inde babasé olan -avdardan
Jjine sahip bitki t¢r¢eder . Bu ©°zellikler trit

maktadeéer .

Tritikalenin mel ezl eme ésdyache ntdaaplisnmans d er
noktasénda varyasyonu arttérma amacé varder .
tabanl é& bitkilerin melezl enmesi ve fazla sa
Fazla tohum, uygun al et ekipman, abakar él & bi
manénén se-il mesine bajl éedeér. Tozl ama zamaneé
sonucu ortaya -ékar. TozIl ama alécel éjé ¢zer
(Purnhauser, 1993) Tar |l a kartl arénda -evre kKartlareéna
yondansar a stigma al élcExl g adrugdéanyda -denj i6ki r . O
|l arda mel ez3 egrven zarmmané&é&n ®a dejikir (De Veries,
20C séecakléek ve %60 nispi nemi ndeki kontroll
en iyl oladrutjluanru ,albtuenkda en i yi stigma al éceéel
sonra ger-eklekti]ini ve 8 g¢n sonra ise son
3°C secakléek ve %40 nispi nem alteénda stigma

al éeceéel éj eapt @j¢d srotnayaa ykonmukt ur .

Bu -alékmada, tritikale melezlerinde stign
en uygun tozlama zamanlareé ¢zerine bir -aleéex

2. Materyal ve Metod

Bu -al ékma, Kahramanmar ak S¢t-¢ Kmam | niv
neme Arazisi 6n8R38& rkuzdyndmdsado(vie BBy | am)
Deneme arazisinktHnmentlepr ahkafydp éaslek adiil,| i- ok
uzlu, yarayeéxklé fosfor uygun, yarayékl e pot
ilir d¢zeydedir (¢izelge 1).
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¢izelge 1. ¢al ekma al anémyaa saailt °tzoeplrlaijkélne rbie
Kncelenen ¥zellikle Dejerler
Su ile doygunluk (%) 59.95
Toprak tuz (%) 0.10
Su ile doymuk topr a 7.21
Kire-s@®acCO 0.80
Fosfor BOs (ppm) 23.51
Potasyum KO (ppm) 235.30
Organik madde (%) 2.42
Denem yerine ait iklinv er i | er i ¢izelge 206de veril mickti

mel ezl eme d°nemine olumsuz ol mayan bir hava

¢Cizel ge 2. [BBebnheNiaslaann é2n0d2a0 1t5ar i hl er i ne ai t

. _ Saatlik Ort.
Saatler ONr;.mNg,/E))l To (;:nlm)a m Ort. (SAe ((; )a I Rezgar ,zkétn ¢, el
m/sn
0 65.8 0 13.7 0.7 944.9
1 68.7 0 13.2 0.6 944.9
2 71.3 0 12.7 0.5 944.9
3 73.7 0 12.3 0.6 945.1
4 71.7 0 13.0 0.6 945.6
5 66.5 0 14.5 0.5 945.9
6 58.1 0 16.7 0.7 945.9
7 51.9 0 18.6 1.1 946.0
8 44.5 0 20.4 1.2 945.8
9 38.3 0 21.8 1.3 945.3
10 33.8 0 22.7 1.2 944.8
11 31.1 0 23.4 1.0 944.4
12 29.9 0 23.2 1.6 943.9
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13 31.8 0 22.8 1.6 943.6
14 334 0 22.0 1.3 943.6
15 375 0 20.8 1.4 943.7
16 43.1 0 19.6 1.3 943.9
17 45.9 0 18.7 1.6 944 .4
18 49.7 0 17.9 1.7 945.0
19 53.6 0 17.2 14 945.2
20 56.1 0 16.1 0.9 945.2
21 55.3 0 15.8 13 945.3
22 58.3 0 15.1 0.8 945.0
23 61.7 0 14.5 0.5 944.8
T¢m Ay 582 61.8 mm 15.9
Denemede Aykehaném (ana ol arak) ve Mehmet
Kitleri kull anél méxkteéer . Emaskul asyon ikl emi
alet ve ekipmanlar ile yapélmexkter (kekil 1)
kekil Mel ezl emede kull anélan ekip
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Emaskula y on i k1 e mi 19 Nisan 2020 tarihinde Yy
kombinasyon i-in Aykehaném tritikale -exkidin
toplamda 5 adet bakak emaskule edilmiktir. 1
i-in 50 ad&wullawadk | enmmat i r . Emaskulasyon i-ir
nendan -ékmék ol anlaré se-ilmixktir

Tozl amada her ana bakak i-in Mehmetbey -e
ol arak kull anél méexkter. Tozl ama ikl emi il k ko
ertensgi (RO Nisan 2020) bakl anméxk, birer g¢n &
nasyon i-in 29 Nisan 2020 tarihinde tamamlan
l aréen anterl eri bakaj én ortaséndan -émaya ba
bir anterf d00® op&lLenm sgreet, e di9l8i7r) . Her pol ende
yaralanmak i-in uygBuamgazekekl|l it ozoékhmanemrml iedir
y°nt e mi il e sabah saatlerinde yapél mékter (C

¢izelge 3. Emaskulayon ve tozlama i kKl eml er

- * ) < X —
w @ - N gcﬁ N

— © ¢ m

% © © OA > °

@ c =

= T — » © .9 z-m —

c —_ = E .;q_-)

S, 5w S % © C.$ i%

g x 0 « — _ S =

2 n 0 - g N g‘“ o

o © > o K o _ o

= € ®© o N - o

L w n = = 4 i
19 Nisan 2020 5 132 20 Nisan 2020 1 3 15
19 Nisan 2020 5 141 21 Nisan 2020 2 3 15
19 Nisan 2020 5 138 22 Nisan 2020 3 3 15
19 Nisan 2020 5 145 23 Nisan 2020 4 3 15
19 Nisan 2020 5 140 24 Nisan 2020 5 3 15
19 Nisan 2020 5 136 25 Nisan 2020 6 3 15
19 Nisan 2020 5 145 26 Nisan 2020 7 3 15
19 Nisan 2020 5 144 27 Nisan 2020 8 3 15
19 Nisan 2020 5 143 28 Nisan 2020 9 3 15
19 Nisan 2020 5 145 29 Nisan 2020 10 3 15
Toplam 50 1409 30 1500
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Hasat d°neminde kombinasyomdsaata eaditl miakk a k
ve danel eri sayeélarak veriler toplanméxkteéer.
ramé kull anél mék ve grafik -izimleri yapeéel me

3.Bul gul ar ve Tartékma

10 kombinasyon i-in elde edilen veriler ¢
T¢ém kombinasyonlara ait toplam el de edilen d
bakaré orané ile). En fazla dane %71. 72 dej el
edi | Memteimre. y &l éna ait i klim dejerlerine bakeée
4. DB&ouza (1972)6nén bujday i-in bildirdifji
kat, D6éSouza (1972)6énén bujday i-in 8. g¢nde
s¢reiskialtede yapélan bu - al é kBundwuanbelkD. g¢n dah
genl ¢k sécakl-gkndegeg) kiilme Yagreem anabilir. 4 .
(%71.32), 5 (%67.14), 3 (w64.49), 7 (%48.28)
94, 89, 70 ve %46det/kombinasyon).

¢izel ge 4. Kombinasyonlara ait melez tohui

Toplam Melez Tohumu
Tozl ama G¢gnl e . Yézde
(adet/kombinasyon)

1. G¢n 26 19.70
2. G¢n 46 32.62
3. G¢n 89 64.49
4. Gg¢n 104 71.72
5. G¢n 94 67.14
6 . G¢n 97 71.32
7. G¢n 70 48.28
8. G¢n 28 19.44
9. G¢n 6 4.20
10. G¢n 2 1.38
Toplam 562 39.89
1 (%19.70) ile 8 (%19.44) g¢nlerde yapél an
|l ar el de edilirken, 9 (%4.2) ve 10 (%1.38) g,
el de edil mi ktir.
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kekil 2. Tozl amamed ¢erel @roihruem anitk ttacdlaan v e
laré

4.Sonu-

Kombi nasyonlardan el de edilen dane sayeéel al
sénda dejikKim g°stermicktir (tanelerin -1i-ekHt
%71.72). En y¢ksek dane tutma oranlarée 4., 6
%71.32 (97 adet), %67.14 (94 adet), %64.49 (89 adet) ve %48.28 (70 adet)). Verilen
i klim kartl aréné takéyan | okasyonlarda emask
stigma al écéléejénén bakareél é ol duju s°yleneb

Kontroll ¢ kKartilkan malsteengal!l we i fnadreklbas - al ek
mesi stigma al écél é]J énén s¢resi noktasénda d
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¥ZED¢nyada ge- miAengstivh.)ayredkd |y wltafve( t ane

ol arak hayvan besl enmesi i-in kullanél eéer ken, [
Kél maséndan dol ayé insan beslenmesinde ve end
mekxKkter .

Osmanl é& Devletidnin son yeéellareée ve Tg¢rkiye
rendal ehrada atl arén besl enmesi i -in yojun yul a
taydeée. 1897 yeéelénda yulaf ekim alanée 1.645.59
ekim alané 881.040 dada d¢e¢KmeKt &r . Cumhurivyet
|l af ekil064.180caike@d am t ahé%2.a23dbil-¢iknddkee] er e sahip
ol muktur. Ayné yeéellarda, ¢(retim a-éséndan 165.
% 4. 736e ul akméxkteéer. 192561l erde yul aféen ver i mi
rin i klim taheéellaré i-ianrdetibm]j®dadyéeéhd ekdame-al an
yindedir. 195061 erde d¢nyadaki Yexki l Devri mder
ekim alané (3.023.760 da) ve ¢retim miktareéendae
ter. ¥zelli kle T¢rkiyedde 1963 tohumcul uk vyas
heéeztéméakrt ér . T¢kiyebde 1963 yél éndan bugeé¢ne kad
edi |l mi ktir. Ancak mil i -eKit |l i stesinde 2020
maktadér 2019 vyel é verilerine g°re ekim al al
265. 000 ton 5v.e79y’e ktioln ovte v.eri m tanede 242 kgl
1.233 kg/ da d¢zeyinde ger -ekl ekmi ktir.

Yul afén insan ve hayvan beslenmesi a-ésénda

mi z noktada ekim ve ¢retim alanlaré bekl enen
i -in Anadoljur @fneandér biBu clhbakémdan, ésl ahé ve vy
konul aréna ajérléek verilmelidir. Bu nokt ada, E
r ol oynayacakteéer .

Anahtar Kelime: EkKi m al ané, cretim, Tg¢grkiye, yul af,
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Oat (Avena Sativa L.) Cultivation from 1900s
to PresentDay in Turkey

ABSTRACT: While oat (Avena sativa L.) has been used for animal
nutrient as green fodder and grain in the past years over the world, areas of its
usage has increased for human consiongtnd industry due to the understan-
ding of importance of nutrient content in recent years.

In the last years of the Ottoman Empire and in the beginning of history
of Turkey Republic, intensive oat was cultivated in farms for feeding of horses.
From oatcultivation areas were 1.645.591 da in 1897 to they were decreased
to 881.040 da by war year in 1914. At the beginning of the republic history
(1925), the oat cultivation areas had a value of 2.23% among all of cereals with
1.064.150da. Inthesameyears, s producti on had been reached
all of cereals with 165.336 tonnes. Grain yield of oat was 155 kgndE925.
In this period, the cultivation area of wheat among winter cereals was 65.63%
and production was 45.14%. In 1950s, the oat cultivaion was also affected by
the Green Revolution in the world and increas
tonnes) and ctilvation area (3.023.760 da) have been started. The importance
of oats in agriculture has been increased especially after the 1963 seed law in
Turkey. 33 cultivars of oat have been registered in Turkey since 1963.
However, there are 24 oat varieties in tiational variety list in 2020. Accor-
ding to database of 2019, the cultivation areas has been reached 3.660.316 da
in the total. While grain yield of oat was 242 kg'dand its production was
265,000 tonnes, yield of green fodder was 1.233 Kepdd is production was
3.155.797 tonnes.

Despite the importance of oats in terms of human and animal nutrition,
cultivation and production areas are not at the expected level. Anatolia is an
important geography for the oat plant. In this respect, more imporsaocéd
be given to breeding and agronomic techniques of oat. At this point, the produ-
cers of oat to be supported by the Ministry will has an important factor.

Keywords: Cultivated area, oats, production, Turkey, yield

1. GKRKKk

i1l kemi z tarthibaygachékkbaré baréndér mékt &
bu uygarléeklarda tar émsal faaliyetl er b°ol ger
farklé b°l gelerde yojun olarak yapeél mékter (
d°neminden g¢negmeghélkgdat i gmi kéemkzdértmaa yer
ekonomi sinin temelini ol UKt ur muktur ( Mi ran,
t i mi i nsan besl enmesi bakéméndan °neml. ol ma
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ve devlet tarafeéendan doelsatyeék | ¢ermeetsii mii ne ny afpae Imea
serin iklim taheéledéer. Son d°nemlerde yul af
yulaf tarémé da yaygénlakméxkt ér .

Yul af ge-mik yéllarda hayvan besl enmesind
bir yere s ahsilpenonheasni nadtel,arséénj éore ve koyun yet.
meéekKt ér . G¢negmgzde insan beslenmesinde ve end
(Buerstmayr ve ar k. 2007:343) . Serin ve yajeé
bakéméndan yeterailanltapdaklyat a K tsiarhii @i | i ] i y
(Hof f mann, 1995: 34) . (Son yellarda yul afén d
ve mineral i-eriji bakéeéméndan insan besl enme
yeti ktiricili] i nuaéetérsorevebrk, 200%:1249un tad € noli mu K t
san ve hayvan besl enmesi a-éséndan °nemine I
cretim alanl ar é hal eBu b ekléekneand ad, ¢ zZ169y0d0ed | dge jyiéll
negm¢gze kadar ki s¢re-tle byul asfeyyat ii etlierdii §iil iejl ie

2. T! RKKYEOG6DE SERKN KKLKM TAHILLARI EKKM .
T KMK
2.1. T¢rkiyebdde Serin Kklim Tahéllaré EKkKior

Serin i klimtahéellareé d¢nyada ve ¢l kemi zde
kil er.i i -ermsibhdeéen kahia ekian bitkilerdir.

Grafik 1.18972 019 Yeéellaré Arasénda Serin Kklim T

Ekim Alani (%)
100% 1 1 [z 1
90% ,10
y 1 89
0% | 1 0 1
M| Gavdar
60% + Arpa
50% 1 . * Bugday
65,6 * = Yulaf
40% 3,7
7, 55,05/ 54,31 0,31 7,36
30%
20%
10% +
" 8.22’ 07 23 3671 3.07 4o za07

1887 1914 1825 1850 1063 2000 2018

Grafikléde g°r ¢l de¢-1263ipel lgdrkemazaseend®d 7s
tahéllaré i-erisinde ekim alané bakéméndan i
arpa (%21.89), ¢-¢é¢nce¢ sérada -avdar (%5. 32),
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alérké@&megsnbrerde ise birinci sérada %63. 75 il e
il e arpa, iS-¢é¢hce¢g sérada %3.40 ile yulaf ve df
ol muktur ( T} KK, 2001; T} KK, 2020). Yulafén so
-avdar dans €nnédne toelmeal sebeplerinden biri Tg¢r ki
saséndan sonra yulafta tescil edilen -exitle

2.2. T¢rkiyedde Serin Kklim Tahéell aré | ret

Serin i klim tahéllaré ¢retim Badakgméndan G
yéll aréen baklarénda birinci sérada %50. 93 il
i.-¢é¢nce¢g sérada %4. 76 ile -avdar, d°rd¢gncye¢ sér
yéllarda ise yine il k sérayeée %56¢,m9¢ il e bujd
sérayé %9.94 ile yulaf, d°rd¢nce¢g sérayeée ise !
206de de g°r¢l dejem gibi yul af sretiminin art
muktur (T} KK, 2001; T KK, 2020) . Bu da 1963
sonfrat escil edilen -exkitlerin artmaséndan kayne

Grafik2.19092 019 Yeéellaré Arasénda Serin KkIim
Uretim (%)

so%

80% 1 3
o0 1
60% 1
so%
aom |

30% +

20% +

0% + - - - - - -
1809 1914 1925 1850 1863 2000 2019

3. T! RKKY E-8EYILLARINDA YULAF TARIMI VE TES-
CKL EDKLEN YULAF ¢EKKTLERK

3. 1. 1900061 ¢ Yeéellarda Yulaf Tar é mé

1900cell g arén baklarénda yulaf ekim alané 1
881.040 da (Grafik 3), cretim 239.493 ton ik
verimise 90 kg diddan 184 kgdado | ar ak y¢ksel mi ktir (Grafik 5)
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190001 ¢paykdlalraérnedra t ahél |l ar i -erisinde yul a
ise %3. 71d¢zeyindedir (Yaxkar, 2010) .

Osmanl & Devl et d°neminde tar émsal faaliy
hipti Bu d°nemde uygulanan tareéem politikas:é
vergilerin alénmasénda ve kehirlerin geéeda h
lirl eri i -in °neml:i katké sajlamexteéer (Yavu
nemi 0nils3D5F@I1 |1 aré& arasénda Tahrir Defterine
%906eémneEBmM a ujraktéje ve bu d°nemde tar émsal
gilendirmektedir (¥z, 2000: 66) . Fakat 19000I
savak yéllaré ol maséndan dolayé taréemsal f aa
remé daetkdenerek k90925 yeéell arénda yulafén ekim a
d¢kékK meydana gel diJi g%zl eml enmektedir.

Grafik 3. 1900061 ¢ Yeéellarda Yul afeéen E¥
—— Ekilen Alan (da)

2.500.000

1.500.000 1.645.551

500.000

1897 1909 1914
Grafik 4. 1900061 ¢ Yéllarda VYul af roe
—«NBOAY o —i2 yRf
300.000 239 493
250.000 :
200.000 i
150,000 o~ 165.336

) 162.126
100.000
50.000
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Grafik 5. 1900061 ¢ Yeéellarda VYul af Ve

O ——Verim (kg/da)
" 200
184
@ 100 ____——4———-""’"""124/
— 90
o 50
1897 1909 1914
3.2.19251 94961 i Yéll arda Yul af Tar & mé
19251949 vyeéell arénda yul af ekim alané 1.064
alana (Grafik 6), cretim 165. 336 tondan 235.
ise 155 kgdadan80kgdaa ( Grafi k 8.) IWdliiamakkadar 19808&ind
sulama i mkanl arénén az ol maseé, ot m¢egcadel esii
sizce yapél masé yulaf tareéeménda ¢reti mi i ste
tahéllar i-erisinde yulaféen ekihmodlOdhée &I 23
l arda ise ekim alané %3.67 ¢reti mi ise %4. 07
T¢rkiye Cumhuriyetidnin kurulduju d°P°nemde
mi Ktir (Ko-tg¢r k, 2008: 45) . Yavuz (2005: 43) ,
nemi 6 rkdeez itlakk éml a i1l gi | politikalarén uygul
gisinin kalder él masé@, 1926 yeéel éndaki Me deni
réemla ujrakanlara °neml:i kat kél ar sajladej én
tarém ar aziillerki¢n-i¢nl nmesrianse sebep ol maséndan dc
olukmaséna sebep ol duju kaydedi |l mi Kkt ir. Ay r
bujday ve ekmek temin edil mesi bujday ¢retin
minin azal masénaanegahadtl mukkusi Bendt kil enm
D°nemi 6nin ilk yeéellarénda yulaf istenilen dg
|l ece ¢reti mi azal méxkt eéer .

138



190061 ¢ Yeéellardan

Géenegmeze

Te¢rkiyeode

Grafik 6. 19251 9 4 9

Yel |

——Ekilen Alan (da)—, P f{

5.000.000

ar énda

Yul af

4.000.000

3.940.550

3.000.000

2.936.580

2.000.000

~N———————

1.ooo.oool_OW

64.150

Eki

192519271929193119331935193719391941194319451947 1949

350.000

Grafik 7.19251 95006 | i Yél | ar da

«NBGAY o —&2yPu

297 EOA

Yul

300.000

9L 1,990

>0

250.000

ACA
— NV N\

200.000 -
150.000

.524

100.000

7 v

N

121.546

50.000

I I

192519271929193119331935193719391941194319451947 1949

I I I I I I I I I I I I I I I I I I I I I

I 1

200

Grafik 8.19251 9500 | i
—Verim (kg/da)

Yél |l ar da

Yul

100

118

50

1925
1926
1927
1928
1929
1930
1931
1932
1933

1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949

139

af

af

Yul af

Freti

Ver i

m Al

( Ave

an

mi

m



Mustafa YILDIRIMi Song ¢l ¢KFTEK

33.19562 000061 i Yell arda Yul af Tar éme

Yul af 19506061 i yéllarda 3.023.760 da al and
200001 i yéllara dojru 1.536.000 da alanda 31
Il enmi tfiirtk ©OGrve 10) . Grafik 1106de g°r ¢l dej e
kgda'i ken 2000061 i vyeéll artralamwkretrirm( aT!t KK, ,ak0 @10b) .k

19500611 yeéellarda yulaf taréeménda ekim al ar
1960061 ardanabaneadaseeekirmti mde azal ma meyda
miktir (Grafik 9 ve Grafik 10). Daha fazla ¢
ki myasal g¢br e, her bisit, insektisit kullané
l i Kmesi anl amémian gled ed® yemliér dleveti ki sinin g°
maktader .

Grafik9.19502 0 0 06 | i Yél |l arda Yulaf Ekim Al a
—— Ekilen Alan (da) — Pf
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Grafik 11. 19562 0 0 0 6 | i Yél l arda VYul af Ver i mi
—— Verim (kg/da)

190 W 154
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104 117
50

e e e S 88388333888

A dd ddd A A dd A A d A A A A A A A AN

Yeki l devrimden kagmbhdeebhdimndayt dra@ @ m@alein
do°n¢l de¢gj ¢nden, at besicilijinin azal masénda
mi Ktir. Fakat Grafik 1106de de g°r¢ldej ¢ gil
tohum éslahénén artmaseéyla Vérmirmde eai sé&kdene
2000061 i yéellarda yulaf bitkisi ekim al ané be
%0. 97 ol muktur .

At ék (2005:161), ki myasal g¢e¢bre ve ki myasé
nizasyon uygulamaseé gibi tarwlmdaneé&lemasng taa-tt
remda °neml. artéklara sebep ol gunu fakat bu
|l erden faydal anél maseé -evr e kirlilijJine set
19700611 yeéllarén sonunda g¢br eldar dyea,p €298 061 i
l an yardémlarén -evre kirlilijine sebebiyet
dujunu bildirmicktir. Bu d°nemlerde uygul anan
k¢l tegr bitkilerine daha -ok aj érflale-k veril mes

nénén azal maséna sebebiyet vermicktir.

3.4.20002 02006 | i Yél |l arda Yul af Tar @ meée

Ge¢negmgzde yulaféen hayvan beslenmesinin ya
dan da °neminin artmaséyla Grafik 12,13 ve 1
ve ver i nmenyddea naar tgéekl mi Kt i r . Besin i-erijinin a
deme gel mi ktir.
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Grafik 126de de g°r ¢l degjé gibi 2019 yeél eénc
ol duju g°zlemlenmicktir. Son verilere g°re ¢
3.420.797ton, @r i m i se Grafi k 1406d2olg®ujcd dkdydea-i bi
dilmiktir ( T} KK, 2020) .
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Yulaf 2019 istatistiki vadiahér ba&kég€&@mneamnalt
%3 . 40, cretim bakéeméndan ise %9. 94 d¢zeyine
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T¢rkiye tarem sekt°re¢gnde 2000 yel éna kadar
-ilere tam olarak yansémamék ve kamu kaynakl
2004:53).Bda yul af gibi bitkilerin yetiktiricilil]

Tar éms al dest ekl emel er Sl kemizde 2000 yel énd
|l arda destekl eme politikasé konularénda °nenm
(Abayveark.208) . Yul af bitkisinin hayvan besl enme
kel masé, danesi ndeki besin i-erijinin bilinn
anl akél masé ve 200006I1i yellaren baklarénda u
teji, mazotestepsigjiyul pfem ekim alanéné art:

cretim ve verimde arték meydana gel mi ktir.

Grafik 14.2002 0 2 0 6 | i Yél |l arda Yul af Ver i mi
2 500 —— Verim (kg/da) SoAf 20
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3.5. T¢rkiyebdbde Tescil Edilen Yulaf ¢exit]l
Tohumcul uk Kanunudndan (55%3r ksiayel Ed0- sonr
humcul ar Birlijiodonin kurulmaséyla °zel tohum
| amékl ardér ve tohumluk tedarikindeki héezl ar
arteéek ol muktur. ¥zellikle Trakya oadméewmkal Ar
-ok verimli -ekitler geliktirilmiktir.
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Tablo 1. Son 20 Yélda T¢rkiyeodde Tesci l
No [¢ekit A|{Bakvuru Sahi bi Tescil Tarihi
1 Faikbey Bahri Daj dak Ul us|l |01.04.2004
M¢ d .
2 Seydi ke|Bahri Dbhysdghbhar ar as é | 01.04.2004
M¢ d .
3 Sebat Trakya Tarém ve Vet 08.04.2011
4 Yeni -er|Trakya Tar ém ve Vet  12.04.2013
5 Kér kl ar|Trakya Tar émsal Ar g11.04.2014
6 Kahraman Trakya Tar émEsal Mgadgll.04.2014
7 Sar é Ege Tar emsal Ar ak. 11.04.2014
8 Fetih Ege Tar eémsal Ar ak . |11.04.2014
9 Haskara Ege Tar emsal Ar ak . |26.03.2015
10 | Albatros Ata Tohumcul uk Kkl .|26.03.2015
11 | BC Marte BCKnstitg¢gt Tar. I r .| 13.04.2017
12 | Arslanbey Kahramanmar ak Sg¢t - ¢ 13.04.2017
13 |Dirilik|Bahri Dajdak Ul usl |13.04.2017
M¢ d .
14 | Kehlibar Som Un San. Ve Ti c.|13.04.2018
15 |K¢-¢kya|Trakya Tar émsal Ar g 13.04.2018
16 | Kupa BC Enstitg¢gse Tar . I 09.04.2019
Kt
17 |Kayé Ege Tar émsal Ar akt € 09.04.2019
18 | Alhama Semillas Fito Tar é&n05.052020
19 |[Somun Y|Som Un San. veTic L 05.05.2020
20 | Manas Ege Tar émsal Ar akt g 05.05.2020
21 | Kazan Bahri Dajdak Ul us|l |05.05.2020
M¢ d .
22 | Katmerli Bahri Dajdak Ul us| | 05.05.2020
M¢ d .
23 |Hal kal é&|TrakyaTar é ms a l Ar akt ér 0505.2020
24 | Ot afj Bahri Dajdak Ul us| | 06.052020
M¢ d .
*Kaynak: T. C Géda Tarém ve Hayvancél ék Bakanl
M¢ederl ¢7 ¢, Tohumluk Tescil ve Sertifikasyon
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190061 ¢ Yeéellardan G¢gnegmgze Tegrkiyeodode Yul af (Ave

i I kemiwldeef én ésl ah -al ékmalaré -ok eski yeé
tescil edilen yulaf Eskikehir tohum |Islah Ks
-ekitleri ol muktur . 19306l u yellarda Orta An
ril meye ékavdlakmé@l mstenilen sonu-1ar al &nama mi

1986 yélénda mel ezl eme ésl ah metoduyla Checo
féen 1963 Tohumculuk Yasaseotndan sonra buge¢ne
Son d°nemdeyudlesfcidewidtillemi Tabl o 16de verilm

4. SONUC¢

Sonu- ol ar ak; son yeéellarda yul afén samaneée
deki besin i-erijinin y¢ksek ol maséndan dol
mi zde ekim alané vedegjrieltdimi . i ¥uleafi |teanr @paredgn
réelmaseée i-in yetiktirme tekniiji konul aréna a
yé¢ksek veri mli -ekitlerin gelixktiril mesi y°n

me s i gerekmektedir.i Ayb@ecmaoktdedd et namlsit ekkdler
da unutul mamal édeéer .
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NKKEL NANOPARTKK]| LPBEKNTEZKNE
GRANATUM EKSTRAKT MKKTARI ETKKSK

Ar a kK . Dr.Gamze TOPAL CANBAZ

Sivas Cumhuriyet | niversitesi

¥ZET Yapélan -alékmada bitKki kaynakl e yexil
nanopartikygl ( Ni NPs) sentezi ger -ekl exktirilm

ol ar ak KkRumica Grarlattm§ k a r ) k a leldekedilanrekstmatita n

ile NiSO.6H,O - °z el t i s i Pukca Glarmmnklamai g tueérekstr akt e

edilerek elde edilen -°zel tiCodalteut opl am fenol i
y°nt emi ile belirlenmicktir. Ni kel -%zel ti der
lardaPunica Granatune k sr akt e kul l anél arak Ni NPs sentezl
Uv-Vi s spektroskopide analiz edilerek optimum
belirl enmixktir. Sentezl enen Ni NPs | er ayr éca
Kekill eri iinlc es e mimeé xPunjcd Granfumic k s t eat & i1 e

de¢kegk maliyet| ve toksi k ol mayan Ni NPs ¢retii

Anahtar kelimeler: Ni k e | nanopar punikagtanaturg e K i | sent ez,

Effect of Punica Granatum Extract Amount on Nickel Nanopatrticle
Synthesis

ABSTRACT: In the study, nickel nanopatrticle (Ni NPs) synthesis was
carried out with the plarderived green synthesis method. For this purpose,
NiSO..6H,O solution and extract obtained from driédnica Granatun{po-
megranate) peels were used as reduciregtag The total phenolic content of
the solution obtained by extractiffginica Granatunpeels was determined by
Folin-Ciocalteu method. By keeping the nickel solution concentration constant,
Ni NPs were synthesized using different amoun®Buwfica Granatm extract
and each of them was analyzed by\Ws spectroscopy and the optimum amo-
unt of reducing extract was determined. Synthesized Ni NPs were also analyzed
by SEM and shape were investigated. Low cost andtorxdn Ni NPs were
produced withPunica Gramtumextract with green synthesis method.

Keywords: Nickel nanoparticles, green synthegisnica granatum
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1. GKRKK

Nanopartike¢ll er, k¢-¢k boyutl aré ve geni Kk
fiziksel, ki myasal ve biyolojik °zelliklere
ener ji ve el ektroni k alanlarénda -ok -exitli
tikgkeheezl emek i-in geliktirilen -ok sayeéeda
séra, temiz, -evre dostu sentez a-éséndan 0’
fitoki myasallar é, met al nanopartikyegl hazeéerl e
veyaindi geyi ci °zelliklere sahiptir. Yeki l sent
temdir (Makarov vd., 2014:20, Kale vd.,2018:7).

Ni NPs'lerin sentezi, son yéllarda ol duk-
organi k bilekiklerin sentkalil anéhabiylii wvleirk mi
taliz°r olduklaré tespit edilmiktir (Mirkin
K¢l IPenicaGranatunbi t ki sinin kabuklarée kull anél ar ak
bir biyolojik yolla haizé&rl &kamspelinosko-. Sent ezl e
pisi ve SEM anali zi kull anél arak karakterize

2. MATERYAL ve METOD
2. 1. PG ekstrat hazérl anmaseé

PG kabukl aré toplanép k¢-¢k par-alara ayr é
saf su il e yékaneéma nkad art aknarmetnu lumuakkll aarkdaé r .

5 gr kurutul muk PG kabuju 100 mL kaynameéck
rakte edil miktir. El de edilen ekstrakt Whatrt
buklardan ayrél mék ve Ni ¥Bs dee htueadiod ded élnuwdlal
muhafaza edil mi ktir.

2.2.FoliniCi ocal teu Y°nt emi

PG kabujundan el de edilen ekstiaktén topl
Ciocalteu y°ntemine g°re belirlenmiktir.

Y°ntem, fenolik bil eiCiilolcad it m ubgazir lka c@mt a ina .

yerek oksitlenmik forma d°ng¢gkt el bir redok:e
Ciocalteu ayracé burada oksitleyici bil ekik
indirgenmi Kk ayracén olukturduju mavi rengin
yape@lranrekt eki fenoli k bilexkiklerin toplam mi
rojl uBa0l®)nt emde mavi renkl i kompl eks ol uku
metrik olarak °I-¢l mgk ve sonu-1lar gallik as|
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2.3. Ni NPs Sentezi

PG ekstrakt #H00: 2z &M Ni SO i -erisine 1 mL/ dk
| arak ekl enmik ve manyeti k karéktérécéeda 2 s
kisini belirl emek a6iHOcé& °izled tRG oeakasntl raa ket :( EMiNS
1:1,1:22: 1 oranlarénda kar ékteéerélarak optimum b
karéektérma sonunda el de edil en (HiachiNPs o6l er 10
CR22N)edi | er ek ayr él mékt €rrCd Sdeen teetz¢l vednee nk uNiu tNuP sr
l ardér .

2.4.Ni NPs Karakterizasyonu

Ni NPs sentezini 4Viagspeékimskapud{k-260m&he¢ € i | e Uv
madzu)2007 00 nm ar al eéj énda absorbans taramasé ya
mor fol oji k yapeéeséneéTebseclainr IMINRA3 ,i -XMU)i saenaSEM
mekKkt er .

3. BULGULAR ve TARTI kMA

3.1.FoliniCi ocal teu Y°nt e mi ile Toplam Fenol ik

Ekstrakt i-erisinde bulunan fenolik bil ekxce

bans dejerinin gallik asit cinsiamdenejekide] er

yardéeméeyla belirlenmixktir. kekil 206 de wveril

ekstrakté i-erisindeki toplam fenolik bil ekel
& b 84

S T ey

kekiPIG Bkstraii ®c@d) euFalyir@ aé kak Ikearmr neikke nleG
(b)
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091 y=0,0052x +0,1226 o
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kekiGald.i k asit standart ejrisi

3.2. Ni NPs Sentezi

PG ekstrakté ile Ni NPs sentezinde Ni NPs@
tinin renk dejiktirmesi 46H@0 dbfelut asiimégreérin
PG ekesklrean ki kt en sonra olukan renk deji kKi mi
Ni NPs sentezlendijini g°stermektedir (Din v

kekil 3.46HO0O(a)yznils$0si, (b) PG ekstrakt e,
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3.3. U\W-Vis spektrofotometre Analizi

kekil 4 Farklé& PC ekstrakt mi kis ar |l ar énda
spektroskopisi Absorban® al gaboyu ejril erini g°stermekted
nen pik sentezlenen Ni NPsoO0 ye aittir (Pandi
ol dujuredld leMikea i r. Ekstrakt i-indeki bilexkenl
|l ayép nanopartikyegl ol ukumunu sajlamaktadeéer .
pi k kiddetinde artéeka neden ol maktadér.

399nm —E/Ni: 111

——E/Ni: 2/1
-

_g E/Ni: 1/2
o
0
0
<

300 350 400 450 500 550 600
Dalgaboyu (nm)
kekil 4. Farkl e PC ekstr @kt emiislsgelddrVl ar énda s ¢

roskopisi AbsorbandDal gaboyu ejril eri

3. 4. SEM Sonu-1I| ar é

kekil 56 te PG ekstraté ile sentezlenen Ni
El de edilen SEM g°r¢nteéegse mal zemenin kKekl i \Y;
50 kx bdystmkilen ge°reé¢nteéigde nanoparti kel l eri

|l omere ol duklaré g°r ¢l mektedir.
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kekil 5. PG ekstrakte ile sentezlenen Ni

4. SONUC¢

Yeki l sentez y°nt emi il e Ni NPs sentezind
kul I anél méeHCETr-.° zNilSO sinin indirgener ek Ni N F
ekstraktée i-eridindeki fenolik bilexkikIlerin
tezinde optimum ekstrakt mi ktarénén belirler
2/'1 oldupenddi |l mi ktir. Ekstrakt i -indeki bil
sajlayép nanoparti kel ol ukumunu sajlamaktade

masé pik kKkiddetinde artéka neden ol maktader.

KAYNAKLAR
Cemeroj (B0BO) S. GéBiaziAmaGi upeBasémevi, 480s.

Din, M. I., Tarig, M., Hussain, Z., & Khalid, R. (2020). Single step green synthesis
of nickel and nickel oxide nanoparticles from Hordeum vulgare for photoca-
talytic degradation of methylene blue dimorganic and Nandvietal Che-
mistry, 50(4), 292297.

Kale, R. D., Barwar, S., Kane, P., & Contractor, A. (2018). Betel Leaves Mediated
Green Synthesis of Nickel Nanoparticles: Synthesis and Characterization.
ternational Journal of Engineering and

152



Ni kel Nanoparti k¢l Sentezine Punica Granatum EKk

Makarov, V. V., Love, A. J., Sinitga, O. V., Makarova, S. S., Yaminsky, I. V.,
Taliansky, M. E., & Kalinina, N . 0. (2014
hesis of metal nanoparticles using pladtc t a Natur ae (Odze dzsw L T
9 | te af1w20)). Advanced Technology, 7(3), &2

Mirkin, C. A., Letsinger, R. L., Mucic, R. C., & Storhoff, J. J. (1996). A DNa&sed
method for rationally assembling nanoparticles into macroscopic materi-
als.Nature 3826592), 607609.

Pandian, C. J., Palanivel, R., & Dhananasekaran, S. (2015). Green synthiesisl of
nanoparticles using Ocimum sanctum and their application in dye and pollu-
tant adsorptionChinese journal of Chemical engineerjia$(8), 13071315.

153






AB KNKTKO BAZ SETLERK KULLANI LAR
PHOSGENEOREKKMKZE EDKLMESK

Dr. Elif SOMUNCU

Gazi osmanpaka | niversitesi

Ph. D Student Ebru KARATAS

Gazi osmanpaka | niverisitesi

Dr. Mel ek G¥KBULUT

Gazi osmanpaka | niversitesi

¥ZETPol i karbonat g°zl ¢k camé ¢retiminde kul

metrik optimize edil mesi, bir-ok fiziksel °cze
sajl amaktader . Bu nedenl e optimizasyon metodu!l
|l ayca -°z¢l mesi i -Ayreraml igelbbimetyéke opah imptziars.
bir-ok uygulamada mal zeme ¢(retimi ve tasar émeé
l ek¢gl lerin optimize edilebil mesi i-in pek -o0ok
mi Ktir. Bu programlardan biri dkar- Gaussian prog!
bonat cam ¢retiminde kull anél an mol ek¢l I erden
durum geometril eri, -Ffoarkk ly@ ntteenmmd | ksud tl laenréll ea r Hhakr t
timize edil miktir. Phosgene mol ek¢l ¢negn opti mi
neysel veakKt éerdlemékkatrekre.l El de edil en optimize
ve deneysel verilerle uyumlu ol duju g°r ¢l mgkt

Anahtar Kelimeler: Polikarbonat cam, Phosgene, Hartfee c Kk  y° nt -
emi

Optimization of Phosgene Using ABnitio Basis Set

ABSTRACT: The geometrioptimization of the phosgene used in the
production of polycarbonate lenses is allowed the examination of many physi-
cal properties. Also, geometric optimization is played a significant to manufac-
ture and design materials in many practices. Many computerase packages
have been proposed to optimize molecules. One of these programs is the Gauss-
ian program. For this reason, choosing the optimization method has an im-
portant place in order to solve the problems easily. In this study, the ground
state geomeies for phosgene that is one of the molecules used in polycar-
bonate production were optimized using the Harfreek method with differ-
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ent base sets. The optimization results of phosgene are compared with theoret-
ical and experimental data. It has been dbahthe optimization results ob-
tained are in good agreement with the literature and experimental data.

Keywords: Polycarbonate glass, Phosgene, Hatfreek method

1. Introduction

Polycarbonate (PC) is a thermoplastic matter which offers producer chances
for design smallness (Barletta et al., 2016). PCs are a rigid, amorphous, and clear
thermoplastic polymer bonded together with carbonate groups and prefer a unique
compound of proprty (Barletta et al., 2016; John et al., 2000; Kutz, 2002). PCs are
requested usually in the plastic and cosmetic industry which is an extremely transpa-
rent plastic because it may transmit over 90% of light as well as glass, resistant to
UV light(Stevenet al., 2019). Also, PCs are a great polymer that is used a variety of
optical fields such as glasses, lenses, and laboratory safety goggles. Therefore, many
theoretical methods such as ab initio methods for the evaluation of physical proper-
ties of phosgee have been proposed in the literature. The Hartree Fock (HF) method
is one of the ab initio methods.

In this paper, the ground state geometries of phosgene have been optimized by
using the HF method with-21+G, 631G, 631+(d) and 6311+G basis sets.h&
optimization results of phosgene are compared with experimental data and results are
in agreement with the experimental data.

2. Method

The ground state geometries of phosgene are optimized utilizing the HF met-
hod with 321+G, 631G, 631+(d), and 611+Gbasis set without that symmetry
limitation in the molecules. Since our goal evaluates on the correct determination of
groundstate geometries optimized, we have preferred the HF method implementing
over 321+G, 631G, 631+(d), and 611+G basis sets. Atlalculations of results
have been constructed utilizing the Gaussian 05 program package. The interatomic
bond lengths and bond angle have been compared with experimental data.
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-
.

d)

Figure 1. Optimized geometriea) HF/321 b)HF/6-31 c¢) HF/631+G (d) d)
HF/6-311+G

Table 1 Optimization values of model moleculpeosgendor different ab
initio methods and basis set

Parameter HF/3-21 HF/6-31 HF/6-31+G HF/6-311+G  Experiment
(Tanaka, et al., 2003)

éO
Bond lengthg
¢
C(2)y0(4) 1.1644  1.1751 1.1743 1.1709 1.1785
C(2yCl(1) 1.8303  1.7932 1.7909 1.7868 1.7424
éO
Bond angleg
¢
O(4)-C(2y 124.9135 123.4842 123.5163 123.5944 124.09
Cl(1)
ClI(1)-C(2) 110.1729 113.0316 112.9673 112.8111 111.83
CI(3)
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3. Numerical Results and Discussion

In this paper, we have investigated the optimization using the HF method with
different basis sets and compare the calculation results with the literature. Here, op-
timization of thephosgenavith the HF over 21G, 631G, 631+G, and 6311+G
basis set isftered. The optimization of thehosgenavas calculated using Gaussian
0.5 packet program. In order to show that the results of the calculation are correct
and sensitive, we have compared with experimental data. Table 1 is demonstrated
obtained optimizatin results of phosgene. As can be seen in Table 1, the optimiza-
tion results are values closer to the experimental data (Tanaka, et al., 2003). Thus our
results show that the optimization pifiosgends accurate. The optimization geo-
metries are given in Bures 12. The correctness of the obtained optimization results
are in good agreement and can be proposed for the reaction to be composed of phos-
gene.

Conclusion

As knowledge, polycarbonate, which consists of bisphenol A and phosgene, is
an important plymer with optical practice such as glasses, lenses, and laboratory
safety goggles. Therefore, the optimization of phosgene will be beneficial to deter-
mine the physical and chemical properties of these products manufactured polycar-
bonate matter.
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¥ZETotokromi k | ens, yeterince y¢ksek frekart
(uUVv) radyasyona maruz kaldéjénda koyul akan op
ékeéjénda karanl ék, fakat exkéjeéen d¢kegk ol duju
camlaréenda kul llaemedléed iam . ¢ rfFeott iolkmesni ki -i n pek -
kullanél mékter. ¥zellikle ge¢egmegk klorgegr, fotokrt
ol arak kull anél maktader . Renk dejikimini ger -
romati k camlarda g°r ¢ng¢r btgkiomilslengld-amakt adeéer . Bi
rin ¢retiminde kull anélan molek¢ll erin fizikse
l enmesi ol duk-a °nemlidir. Bu °zelliklerinin
pek -ok y°ntem °neril miktir. Bu y°ntemlerden
-aleéekan fi zi ksel °zelliklerden biri ol an éeésé ka
nélarak farklée sécakl ék araleéeklarénda belirle
l'iterate¢r ile karkeéel akteérél méktéer ve sonu-1 ar ¢

Anahtar Kelimeler: Fotokrom k | en s, Debye yakl akemé, é&seé

Calculation of the Heat Capacity of Silver Chloride which is used in the
Manufacture of Photochromic Lenses

ABSTRACT: A photochromic lens is an optical lens that darkens when
exposed to higlirequency light and ultraviolet (UV) radiation. They are used
in glasses that are dark in bright sunlight but clear in low light conditions. Many
materials have been used to produketpchromic lenses. Silver chloride, in
particular, is widely used in the production of photochromic lenses. Silver chlo-
ride, chemical substance performing the color change, is provided visibility in
photochromatic lenses. As it is known, it is very impottto determine the
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physical and chemical properties of the molecules used in the production of
photochromic lenses. Many methods have been proposed in the literature to
determine these properties. One of these methods is the Debye approach. In this
study heat capacity, one of the physical properties, was determined at different
temperature ranges using the Debye approach. The calculation results obtained
have compared with the literature and the results are in good agreement.

Keywords: Photochromic lend)ebye approximation, Heat capacity

1. Introduction

The photochromic lens is an optical lens which is darkened on the light of high
frequency as most commonly ultraviolet (UV) radiatidnnfistead, et al., 1968a-
kagamj et a., 1985 Photochromic lenses could be made of such as glass, polycar-
bonate $anteliceset al., 1999 Photochromic lenses are mainly used in eyeglasses
that are dark in shiny sunlight but clear in low light. Therefore, it is mostly preferred
in the optical industry (Petcen, 1983; Kumar, 1999). To change the color of glasses,
silver halide molecules are @ted in within photochromatic lensds particu-
lar, silver chloride(AgCl) is mostly used in the manufacturepbfotochromic lenses
(Hayens, et al., 1998Jherefore, it is most important to determine the thermodyna-
mic properties of AgCIl. Many studies have been proposed for evaluating the ther-
modynamic properties of molecules (Frit885; Panish, et al., 195&)ne of these
methods is the Debye functiori3ebye functions are used especially in the determi-
nation of the heat capacity of molecules (Tarasov, 1945; Tarasov, et al., 1965; Kittel,
1976).

In this paper, the heat capacity of@! is calculated using-dimensional
Debye functions. The heat capacity of AgCl is calculated for different Debye tempe-
rature. It has been observed that the calculation results obtained are compatible with
the literature.

2. Definition of Theory and Method of Calculation
Debye function is written following from:

l—HQ

Qo
o
rDX
1
=
IS

n

D X

n

dx (1)

vO?gQ-W
=l
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wheregq is Debye temperature ardis temperature (Magamedov, 2002). The
Guseinov and Mamedov are presented analytical formula for Eq. (1). Proposed
analytical expression is defined as (Guseinov and Mamedov, 2007)
. ga+1(j + &%
0 n lim a ¢ . n+l
CA e (i+ 4

The heat capacity at constant volume of solids is defined with Debye functions.
Heat capacity can express as (Dogan and Mehmetoglu, 2016)
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Here, L, (¢/T) is written following as:

a9 o g ngg/T
Lal 3(n 4D, 15 —% 4

¢ e -1

By subsisting Eq.(2) int&q. (4), heat capacity is expressed as:

a . qg 0
N _ gz@+1(i + ¥ C')n( /T)
G =3N ks (n 4 nn”ma jFi L - n+1T i 17
( )(C//T) N'°J=0( 5 AL (i+ 4 e -1

()

3. Numerical Results and Discussion

In this work, the Debye function is used to calculate the accuracy and precision
heat capacity of AgCl. On the basis of Eq. (5), we constrictawgram for com-
putation of the heat capacity using Mathematica 7.0 software. Calculation results are
given in Table 1. The results show that the presented formula is general and valid for
arbitrary values of temperatures. To show the accuracy angteffycof the calcu-
lations, we compared with the literature data. As can be seen from Table 1 and Figure
1, the obtained results for the heat capacity for Debye temperat4s (Srinivas,
et al., 1984) values are in better agreemetit literature data than Debye tempera-
ture g =183 (Srinivas, et al., 1984) values. For comparison with different Debye
temperature and Ref. [16] of heat capacity of AgCI, we show in Figure 1. In sum-
mary, further academic backgroundwldurther discussion of their results are requ-
ired. The main contribution of this work is to add new relationships to the heat capa-
city of AgClI with the Debye functions. In addition, the correctness of calculation is

161

Kl or ¢r ¢



Elif SOMUNCUTEbr u KARNMeEAkRk G¥KBULUT

investigated and the theoretical e\atlon of the heat capacity of AgCI has been per-
formed.

Table 1. Calculation of heat capacity of AgClI

T(K) C, (37 mol K) for G, (3/ molK) for Ref.[16]
g=143 g=183
97.8 22.468 21.0692 22.8
148 23.8169 23.1361 23.6
199 24.3111 23.9198 24.0
247 24.5303 24.272 24.6
301 24.6641 24.4884 24.7
348 24.7339 24.6018 24.8
400 24.6842 24.7843 24.85
449 24.8168 24.7372 25.0
501 24.8412 24.7774 25.1
550 24.8582 24.8054 25.2

26

25 A

24 A

23 A

C(J/mol.K)

22 A

—8— =143

~@.. g=183
21 o q
—v— Ref[16]
20 : : : . .
0 100 200 300 400 500 600
T(K)

Figure 1. Compere with different Debye temperature and Ref.[16] of heat ca-
pacity of AgClI
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PV SANTRALLERKN DEJKKKEN N! FUZ
SEVKYELERKNE CS¥KRET EMMKINDE FREKANS
KARARLI LI JI ANALKZK

Y¢ék. Li sBaonrsa ¥ AV.DAR

Karadeniz Teknik | niversitesi
Dr . ¥jrFatliyhesMehmet NUROJLU
Karadeniz Teknik | niversitesi

¥ZETMHava kirlilijinin artmasé ve fosil ener
azal masé yenilenebilir enerji kaynakl ar éna ol i
tadeér . Bu y¢zden mevcut g¢- Kebekelerinde yen
entegrasyonu heédzilra aYretnéikl egn®eshbtielrime ketneer j i si st e
mevcut g¢- Kebekelerinde olumlu ve olumsuz et
dér Bu -alékmada yenilenebilir enerji kaynaj
g¢- Kebekelerine etkisi,elsenkremmg¢ener atRel gke
santralden farkleé etkiler g°stermektedir. Bu
santralin mekani k atal et moment.i eksi kliji, k ¢
az ol masé ve hava kokull arénda8i- et kil enmesi
|l ent Powerfactory sim¢glasyon programénda model
baral e g¢- sistemi model i kull anél mékteéer. Mo d ¢
ral ile bir PV santral yer dejiktirilmicktir.
fuzu %12, %24, %36 v&4 8 ol ar ak d°rt farkl & orandadeéer. ,
sistemde ¢- farkl é& senaryo ger-eklexktirilmikt,]
zaseé, y¢ken anl ék devreden -ékmasé ve hatteén
redér. Ayr éca bu s ebnuaruynonhaakrtéand €irk.i kAelrt adlutr udnulraurn
santrale uzak ve yakén yerde olukan ge-ici ol
Senaryolar ve alt durumlarén sonucunda si stem
°] - ¢m¢ al énarak frekans kararl él ejé anali zi g

Anahtar Kelimeler: PV Santral i, Frekans Kararl él ej é,
Yenilenebilir Enerji Kaynaj é
Frequency Stability Analysis Kn Power System

netration Levels of PV Plants

ABSTRACT: The increase in air pollution and the decreaseossif
energy resources increase the need for renewable energy sources day by day.
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Therefore, the integration of renewable energy systems in existing power grids
is rapidly increasing. It is inevitable that the increase of renewable energy sys-
tems will havepositive and negative effects on existing power grids. In this
study, the effect of PV plant producing/generating from renewable energy so-
urce on power grids is discussed. PV plant has different effects than the power
plant with synchronous generator. Tieasons for these differences include
lack of mechanical moment of inertia, low contribution to short circuit fault
current and being affected by weather conditions in PV plant. The study has
been modeled in DigSilent Powerfactory simulation program. I&BES sys-

tem was used in the study. A synchronous generator was replaced with a PV
plant in the model. The penetration of this PV plant in the power system is at
four different rates as 12%, 24%, 36% and 48%. Three different scenarios were
realized in thesystem for these rates. The scenarios are 3 phase short circuit
fault, load out of service instantly and line out of service instantly. In addition,
these scenarios have two ssthtes. Sulgases are for the comparison of tran-
sients (events that occur)aaering far and close to the PV plant. As a result of
the scenarios and swhases, frequency stability analysis was performed by ta-
king the frequency measurement over a bus in the system.

Keywords: PV Plant, Frequency Stability, Dynamic Analysis, Re-
newable Energy Source

1. GKRKKk

G¢- sistemlerinde geleneksel enerji ¢retir
tir. Bu y°ntemlerden biri ol an fosil yakeéet |l a
nemeyenyapya sahip ol masé problemlerini bar endé
y°ntem olan hidroelektrik santrallerde ger - ¢
ener ji kaynajéna sahip ol maséna rajmen -evr e
duruml ar ad°ézndeerjféEgmeda -evreye daha az zararl é
naklaré ile yapélan enerji scret i mi °n plana
santrallerden en ©°nemliler]i séraseéeyla dojruc
Fotovoltaik (PV) santrallev e R¢zg©r santrall eridir. G¢- sis
rin artarak yer bul maséyla dinamik olaylar Kk
rin analizleri °nem kazanmékteér.

Bu -al ékmada teknolojik gelikmelerle birl.i
eer j i cretim santraldi olan PV santral el e al
torl ¢ ¢retim yapan santrallerden farkée mekart
2017) ve hava kokullaréndan yani ékék ile seé
WECC, 2010) . PV santrallerin bu farkIl el ejénén
dirmek i-in literat¢rde -aleékmalar yapeél méxt
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farkl é tip PV santraller i-in incelemeler ge
tipi PV santraller dijeri ise b¢gyek °1 -eklii

Literat¢rde yapélan -al éekmalarén bazeéel ar e
yelerine g°re analizleri ger -eklexktiril micktd.i

tekharnejad vd., 2012; Yagamdl., 2013; Eftekharnejad vd., 2013; Rahmann vd.,
2014; You vd., 2017; Bhatt vd., 2017; Jietan vd., 2017; RajaMohamed vd., 2017a;

RajaMohamed vd., 2017b) . Genellikle Iiterat,
i karet karar |l él e]j €&lO; gfiekharnejdd. vd., 2218; B&enovd.,i u v d. , 2
2016; Srivastava vd. , 2018; Li vd. , 20109; R e

(Viet vd., 2010; Eftekharnejad vd., 2012; Yagami vd., 2012; Yagami vd., 2013; Mre-
hel vd., 2016; RajaMohamed vd., 2017a; RajaMohawuted2017b) analizleridir.

Genellikle bu tip analizler ¢zerinde durul sa
kans kararl él é&jé analizleri de arték g°sterm
2014; Yan vd., 2015; You vd., 2017; Bhatt vd., 2017:adietd., 2017; Dajun vd.,

2018) . Bu analizlerden bazélare farklé ng¢fuz
kararl el ejéné incelemiklerdir (Achilles vd.,
Bhatt vd., 2017; Jietan vd., 2017).

Bu -al ékma DagtSodensi mMopwasyon programénda
mi Ktir. ¢al ékmada PV santral farkl é n¢gfuz se
mi Ktir. Burada kull anélan PV santr al b¢yeéek °©
¢al ekxmada far kl & Isaemé&anm yalltard wreu rhluars@ nrag ydan a
kans kararl el éjé anali zi yapél mékteéer . Yapeéel a
jénda | iteratg¢rde yapélan -al ékma sayéséneén
hilles vd., 2008; Rahmann vd., 2014; Bhatt af]17; Dajun vd., 2018).

Bu -al ékmadaki organizasyon sSéraseé; Bl ¢m
model | emesi ve senaryolar, Bl ¢m 111 6te yapeée
konul masé ve analiz edil mesi, Bl eEgagmalk€6t e - a
ve dejerlendiril mesi ger -eklexktirilmicktir.

2. MODELLEMELER VE SENARYOLAR

Yapélan sim¢glasyon -al ékmasé DigSilent P«
ménda ger-eklexktirilmiktir. ¢al ékmada | EEE9
derson vd. eéxmada) 3 Bar kak senaryo olukturuln
rumlar analiz edil miktir.
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2.1. PV Santral Modellemesi

PV panellere gelen g¢nek radyasyonu il e
2010) . Elde edilen bu dojru akém evirici ara
sistemine bajlantesé ger-eklexktirilebilir (V
akém kattkadsda weomenti eksilijJini g¢- sistemir

Sim¢glasyonlarda g¢- sistemine PV santrall
model | emel er bulunmaktader. Bu -alékmada kul
city Coordinating Cooheaenl|l kbatabkEndadegéekrkvyl
mekKkt ér . Bu kontr ol model l erinin kullanél masé
tirilebil mesi a-éséndan °nemlidir.

¢al ékmada kull anélan PV santral beyek °I - e
olan WECC kontrol modeller de ona wuygun se-il mixktir. Bur a
roll ¢ PV santral Kkull anél mékt ér . Bu durum WE

Energy Generator/Convertor (REGC_A) ve Renewable Energy Electrical Control
(REEC_B) kullanél maséyémaksdanjviearntmiérk tvéer . R EREECG (B_
el ektrik kontrol model i dir (WECC, 2012). Yap

dujunda g¢- sistemine bajlée kalma yetenefj.i
(LVRT) ©°zellifji PV santralde kulrdlianél mékt ér
model | emesinde koruma modeli de bulunmaktadeée

deliyle alakalé daha detayl é bil gi (Di gSI LEN

22.G¢- Sistemin Modell enmesi

Bu -alékmada g¢- sisteminin distemikansé 50 F
Bara 36te bulunan senkron jenerat®°r -eékartel
dejiktirilmiktir. Sistemde bulunan t¢gm senkr
|l anél méktér. G1 jenerat®°r¢negn ol duju santr al
ol duju santral ise doj al gaz santrald] ol ar a
AVR ve g¢- sisteminin dinami k parametrel erin
ul akélabilir.
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kekil 1 PV Santral:i Entegre Edil erek Deji
Bara 8 D%
Bara 7, Bara 9
), )
G2
Yik A Yiuk B
Bara 4
T1
Baral
¢tal éexkmada kullanélan g¢- sisteminde G1 | er
ném barasé se-ilmik olup bu jenerat®r¢n geri
Ayréca G2 jenerat°r gerilim genlifji 1,025 pu
dir. G1, G2 enerat°rl erinin nominal geréengr gé - d
MVAB&dI r . PV santralin nominal g¢- dejeri i se
¢tal ékmada ¢retim ve teégketim el amanl ar @énén
akaj edaki -izelgede veril mektedir.

Cizelge®n VYyen¥gltVeril er.
Jenerai Bajl & Ol una Arz/Talep Aktif Arz | Talep Reak-

Y ¢ k mar asé ve G¢- (MW ti f Gg-
G1 liSal eneén i |
G2 2iretim 90 |
PV 3ilretim 45,6/?;,22,4 136,8/ i
Yék A 51 Y¢ k 160 70
Y¢é¢k B 61T Y ¢ k 80 35
Yék C 81 Y¢ k 140 40
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¢Cizelge 16de go°re¢lde¢ejeé¢ é¢zere PV santralde
mevcut bulunmaktadéer. Bu dejerler PV santral
ketilen aktif g¢- miktaréndegeréeséemasénlraeh
gel mektedir. ¥rnejin PV santral 45,6 MW akti
ger ¢l dejé¢ ¢zere 380 MW aktif g - talep ediyc

talep edilen aktif g¢cen %1206sini sajl éyor.
kekil 2 Y¢ék AheéexkhaPréehar GTaealJéendan Y¢kl er

G¢- Oranl ar é

100

80

60

40

° ARINR

. B 0 [
N1, N1, N1, N1, NUT,NT,NU,NT,NT,NT,NT, NY

%12 Penetrasyon %24 Penetrasyon' %36 Penetrasyon %48 Penetrasyon

Gl mG2 mPV

kekil 206de sistemdeki yekl er taraféndan it
jenerat®°rlerin ne kadar katké yaptéjé oransa
grafi k jenerrait aHlteirfi nge-r emitktkdrel arée ve y¢k a
olukturul muktur. Bu grafijin yapél masénén arm
mi k ol aylarén yorumlanabil mesine olan katkes

2.3. Senaryolar

Bu -alékmada 3 farkber sekhlaewtoi ruiylgaul asien@ & r
i-inde farklé alt durumlar ele alénméxkter. Y

farkl é senaryolar g°z ©°n¢ne al énarak ¢izel ge
tadeéer .
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¢izelge 2 Senaryol ar
Senaryo NI SenaryoTipi Uygulanan Birim
I Hatt én Anl é&k Devr € Hat57/Hat69
1] Yéken Anl ék DevrecYegk A /Y

1l 3 Faz Késa Devr e [/ Bara5/Bara6b

Senaryo | ve Senaryo |1 6de belirtilen gg¢-
reden -ékmék daha sonra sisteme bajlanméxkt éi
devre olayé ise meydana gel di kten sonra temi
durumgear €akl extiril mesinin sebebi bu dur uml a
yere yaken ve uzak ol maseéedeér .

T¢ém senaryolarda ger-eklextirilen duruml a
s6de sistem °nceki durumuna geri d°nerek gid

Yapélan -aéeampdlhat ¢cim-isn 4 farklé n¢gfuz s
ger -eklexktirilmiktir. Bu -al eékmada, g¢- Sist
yolar sonucunda, frekanstaki etkisinin anald:@

yolara uzakl éBarsaeltBelizyelre ndeni Ilgem - ekl ekt ir il

3.SKM] LASYON SONUCLARI

31. Senaryo | : Hattéen Anl ek Ol arak Devreden

Senaryo | 6de hatteéen anl ék ol arak devreden
incelenmi ktir. Bu senaryoda RWI|$£&ntorl alrea ky adled
reden -ékmasé durumlareée ayré ayreée ger-ekl ekt

Uzak olan hatta, Hat3 , olukan durum incelendijinde si
kekil 306teki gibi elde edilmiktir.

kekil -736 nHant Anl ék Ol arak Devr enfren ¢ ék masé
kans Tepkisi
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>
>
>

37481 51974 65,6467 ] 8,0860

Bara 8: PV Penetrasyon

PV santral e dah9b dyaa koél nu k@alna nd uHatmu® sonucui

sistemin frekans tepkisi incelendijinde ise
kekil -40uHatAnel ék Ol arak Devreden ¢ékmasé S
kans Tekisi

5000

49,80 . ‘
08985 2,359 38210 52821 67433 is) 82045

Bara 8 PV Penetrasyon %12

Bara 8: PV Penstrasyon %2¢
Bara 8: PV Penetrasyon %36
Bara 8: PV Penelrasyon %48

Bu durumlarén her ikisinde de t¢m jenerat?@
benzer durumlar ortaya -ékméxkteéer. Bu nedenl e
frekans tepkilerinin meydana gel di i gor ¢l me

aniol arak toplamda senkron jenerat°rl erden tal
|l angé-ta sistemde senkron jenerat®rlerden ta
rat°rl erde olukan ¢retim fazlaléjé durumu si
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Sistemde PVsat r al in n¢gfuz seviyesi arttéek-a fre
maksi mum akmanén arttéjée a-ek-a g°r ¢l mektedi

Hat576nin devreden anl ék olarak -ékmaséyl a
%12 ve %24 durumlarénda ¢retil mmlardakt i f g - t
ise tam tersi meydana gel mi ktir. Tem PV ngfu
edilen aktif g¢- ise ¢retilenden daha az ol m
ve talep edilen aktif g¢- mikt e&ni%3&r e dejikik
ve %48 oranlarénda G2 jeneratr¢ndeki dej i Ki
artmaséyla sonu-lanméexkteéer . N¢egfuz seviyesi ar
etken ise Y¢k AOyé besleyen G2 jenerat®r¢gnegn
at maseder . Hat devreden -ékteéejé anda Y¢ gk Ady
ortadan kal kmexkx, talep edilen aktif g¢- azal
|l i kte frekans tepkisindeki salénémén artmaseéeé

Hat69 6devr eden anl ék -ékmaséyla birlikte G1
ngfuz seviyelerinde talep edilen aktif g¢- ¢
|l arda ise tersi yakanmékteér. G2 jenerat®°r¢nd
g¢- ¢retihnediijgee- migklue seviyelerinde ise te
orané %12 ol duju durumda G1 jenerat®r¢gnde ¢
fark G2 jenerat®°r¢nde olukandan -ok daha faz
biyet vermiktiiyel éDriijrede nigfasl zGX ejvener at °r ¢gnde
l en aktif g¢- miktarlaré araséndaki fark G1
séyla yine frekansta artma meydana gel mi ktir
aktif gé - ne¢ f uyz, ks eCv ivyee sYi¢ ka rBt tdéek -tag ket i | en ak
sajl adeje gg¢- il et i mi art méxkter . Bunun sonuf
Béye PV santralin aktardejé aktif g¢- ortada
nel mi ktir. Meydana g¢learrhbht®°olngesonacapded:i
g¢- azal mék ve ¢retilen ile arasénda fark ol
ortaya -ékan ol aydaki et ki sini artteéermaseéeyl a
masénda rol oynaméxkt eér .

32.Senaryo || : Yk PrevAreldéekn Cleakrmea s €

Senaryo |1 6de Y¢gk A ve Yok Bdnin, ayré ol a
-ékmaséyla g¢- sisteminde olukan frekans t e]
Yéek A aktif g¢- bakéeméndan Y¢gk Boédden begyeéek o
reca keki.l 16ten go°r ¢l de] ¢ ¢zere Yégk A PV sa
daha yakén konumdader . Burada y¢klerin bulun
ge-i ci durumlarén sonucunda olukan frekans t
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kekil 5 Y¢k A6 rDéernvr rdlenk ¢@lkanmvass € Sonucunda

kans Tepkisi

50178

49,925 |

49.800 L - L

08185 2.2087 37788 52588 6.7380 7] 82190
Bara 8: PV Penelrasyon %12

Bara 8 PV Penelrasyon %24

Bara 8 PV Penetrasyon %36

Bara §: PV Ponglrasyon %48

kekil 5 ve kekil 66daki frekans tepkisi d
mektedir. Y¢g¢kegn devreden anl ék ol arak -ékmas!
ten daha y¢ksek bhkilrenmdieljdeirjei u¢ zaekrmee kf rveek abnes ar
Kekilde y¢kler sisteme geri gel dijinde y¢kse
yakanmék ve frekans sal énarak nominal dejer.i

kekil 6 Y¢k BoO6nin Anl ék Ol ar arkFfrebevr eden ¢ ¢
kans Tepkisi

5006

49,98 -

494 i | i I
08156 23100 38043 5.2987 67931 sl 82875

———— Bara 8: PV Penelrasyon %12
Bara 8: PV Penetrasyon %24
——— Bara 8: PV Penetrasyon %36
Bara 8: PV Penstrasyon %48
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Y¢k Adnéen gy - dejerl eri Yé¢k Boden begyeéegk o
daha fazla ol muktur. Ayréca, «kKkekillerden de
l exktirilen senaryo sonucunda PV gaetralin fa
rinde °neml. °l -¢de fark oluktur mamécxkt ér .
33.Senaryo I 1I1°: 3 Faz Késa Devre Arézaseé
Son ol arak ger-eklextirilen Senaryo | 1106t
| ar da, ayré ayré durumlar dahilinde, késa d:¢
frekanst e p ki s i incelenmi ktir.
kekil 7 Bara 506te Késa Devre Arézaseé Sonuc

ag70 L L
0,393 23650 3aro8 53865 68022 ] 84178

Bara 8; PV Penetrasyon %12

———— Bara 8; PV Penetrasyon %36
Bara 8; PV Penetrasyon %48

Bara 506te ger-eklexkxtirilen 3 faz késa dev]

tepki si kekil 76de verilmiktir. yuBcar ada ar éza
frekansén arttéjeé go°r¢l mektedir.

Bara 56te olukan 3 faz késa devre ar ézaseée
%4 8 , %36 %24 ve %12 olan PV santralin aréza

kokul |l aréenda, aktif g - dgjedreirne s@&mrarsléay | aa ¥
%2 6 , %16 ve %9o6dur . Ar ézanén Bara 50t e, PV s
PV santralin aktif gg¢- destejinin uygun Kek]
yé¢zden G1 ve G2 jeneratOorl erimdaeujmuetii-lien ak

aréza boyunca frekansta arték g°r ¢l megkt gr .
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kekil 8 Bara 606da Késa Devre Arézasé Sonuc

50,00

4g.80 |-

I
37513 52017 66521 7] 81025

frekans tepkisi g°eplmektaedéje Bondadma,f azr éza
bir anléek frekans azal masénén daha y¢ksek mil
kadar frekansta arteéek g°r¢gldegjeé¢ ortaya - éekme

PV santraline yakén yerde olukan bu ar éza)
di ji t epki sonucunda baklangé-ta PV santral
Daha sonra aréza boyunca ortalama aktif g¢-
n¢gfuz seviyelerinde bulunan PV santralin, S i
|l et mMeegiine orané %8 ve %3 civaréndadeéer. Ar ez
sisteme aktif gé - desteji bu oranlardan -ok
kabul edil ebilir. Bu y¢zden Bara 66da ol ukan
seviyesi haricind, si stemde senkron jenerat®rl er aréz
l ep edilen aktif géce ¢retilen ge¢-1le karkeéel a
bep ol mukl ardér. Burada meydana gelen frekan
gécéendaki sRY |l saaefrealaikn i f g¢ce¢g akér é azalt masc
t°r¢negn etkisiyle olukmuktur. Téeém jenerat ©r |
nan aktif g¢- azal mék hemen pexkxine aréza aneé
G2 jenerat®rha agdnréa nEKtjéanerbDat °r ¢n¢gn ar éza |
teji sajladéjeée iki negfuz seviyesinde ve ani
tilen g¢ce¢ arttérmaseéeyla bir anda senkron j e
°n¢ne ge-mesi duri kmu rmeBdiadaragqen, ar éza boyun
|l exk g°steren frekansén aréza giderilene kada

Son ol ar ak, negfuz seviyel eri yéecksek hal de
izer e, sistemde bulunada P¥als@amémadama oheanl &
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hal e gel mi ktir. PV santralin salénéemséz kKeki
géceéene dPnebil me yetenefji burada °n plandade

4. SONUCLAR

Yenil enebilir ener ji kaynakl arénda gel i km
seygylkhaeneksel g¢- sistemlerinde bu enerji kay
arték sonucunda hava kokull arénén etkisiyle
terebilir ya da sistemlere entegre edilen je
danagel ebi l ecek bu durumlar sistemde o anki PV
l erinde bulunmaséna sebep ol ur. Bu -al éeékmada
gel eneksel g¢- Sistemine etkisinin frekans a
Buincelerer Bar a 806den al énan frekans °1 -¢;mgyl e yz«

Yapélan -al ékmada 3 farkl é& senaryo ve bu
cel enmi ktir. Bu durumlarén incelenmesindeki
yerl erde meydana gelmrbkarecekanty@eélgabi lcme i a
olukan tepkinin analiz edebil mesi i -indir. A
gibi ©°zetlenebilir.

AHatl arén anlek olarak devreden -ékmaseée s
kansta n¢gfuz sevalytelduriumrit-tiérk -dae hseal @rkém ar
durumda da meydana gelen tepkiler birbirler:i

AYiken anl ék olarak devreden -ékmasé sena:
incelendijinde frekansl arda meydlaagi-a gel en ar
kil enmedi ] g°r ¢l mektedir. Ayréca ye¢ken kapa
kansta daha -ok sapma meydana gel mi ktir.

AKésa devre arézalarénén ger-eklekti]ji sen
nu- el de edil mi ktei,r.BaR\ s6adrdtar,a |gee ry aekkd ne Ky e
eézasénda PV santralin sajladéje aktif gg¢-
ra yaken dejerlere geldifiji durum ol muktur .
i f g¢- destejini a ruékzdarunbsonueunda,Barss a] | ayabi |
e aréza boyunca s¢rekli frekansta y¢kseln
iyesine de bajl é olarak baklangé-ta freka

- O

© O

- n 01 "o n
~
= L ot
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kekil 9 Senaryolarda Frekkmams ®ej g &k
51
50,5 =
50 - - - - - - -
49 S S S S S S
o‘\’o\oo\oooo‘\Do\oo\oooo‘\:o\oo\oooo‘\’o\oo\oooo‘\:o\oo\oooo‘\Do\oo\ooo
YIS IFTIYIIBSIIYIIBSIYIIBIIYIIZIYIZ®
ol | ad | ‘s Maks. Hata Hat 5-7
Hat 6-9 C N ! . N1
Bara 5 Bara 6 === Nominal Frekans
kekil 96da 3 senaryonun frekansta meydana
sapmal arénén sonu-laré ortaya koyul muktur . C
naryolarda olukan sapmalarén birbirleriyle Kk
tedir. Frekanstaebh ¢ y ¢ k sapmayé Senaryo |11 6te Bara 56
arézasé meydana getirmik ve onu ayné senaryc
mi kKtir. Frekansta en az sapma %l2-ve %24 ng¢f
9 alt durumundaseWw3pelhver d@enip$e@zSenaryo |16

munda meydana gel mi ktir.
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PERFORMANCE COMPARISON OF SHALLOW AND
DEEP CNNs FOR DI AGNOSI S OF PARKI N
DISEASE FROM GAIT VARIABILITY

Dr . KsAMari} IRKC
Y é | Tkeéhaical University

ABSTRACT:Par ki nsonb6és disease (PD) is one of t
ical disorders. It affects-2% percent of the elderly population. PD is related to de-
pletion of dopaminergic neurons. Clinical diagnosis is generally based onapgeear
of motor features. Tremor, stiffness, and postural instability are among the motor
symptoms of the disease. Due to the motor andmetor symptoms of the disease,
PD negatively affects the life of patients. Additionally, besides motor features, neu-
roimaging techniques are used to increase diagnosis accuracy. Early diagnosis of the
disease is important for treatments of the symptoms. In this study, we compared the
performance of shallow and deep convolutional neural networks (CNN) for diagnosis
ofPartk nsondés disease from gait variability. Bi
networks were evaluated with accuracy, sensitivity, specificity, precision, and F
measure.

Keywords:Par ki nsondéds Disease, Al ex Net , Googl el

1. INTRODUCTION

Parkinsonés disease (PD) occurs in brain
paminergic neurons. Clinical diagnosis is generally based on appearance of motor
features. Tremor, stiffness, and postural instability are among the motor symptoms
of the diseaséddditionally, neuroimaging techniques are used to increase diagnosis
accuracy(Poewe et al., 2017Besides clinical test, there are several suggested em-

pirical tests to detect the diseaseCant ¢ r k , 2020a; Cant¢rk & Ka
Khatamino et al., 2018)One of them is gait variability tests. Scholars proved that
people with PD exhibit gait variabilitfFrenketiT ol edo et al ., 2005; Fr en

et al., 2005; Hausdorff et aR007; Yogev et al., 2005)
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In this study, we utilized a publicly available gait datg&sbldberger AL,
2003) which was consisted of gait signals of PD patients and healthy subjects. There
were 93 PD patients and 73 healthy subjects. Gait signals were collected with pres-
sure sensors, which were loed under the foot. In previous studies of us, we statis-
tically analyzed the relationship between PD and gait varialfilia nt ¢ r k , 2020¢c¢)
and also applied gray level-mzcurrence matrix to predict severity of PDCa nt ¢ r k,
2020b)

In this study, we compared the perfance of shallow and deep convolutional
neur al net wor ks (CNN) for diagnosis of Par ki
Binary classification performance of the networks were evaluated with accuracy,
sensitivity, specificity, precision, and F measurdriog. Gait signals, which were
time series signals, are one dimensional signals. Utilized CNNs in this study accept
two dimensional signals. Therefore gait signals were converted to images with fuzzy
recurrence plot metho@Pham, 2017) Generated images were classified with
AlexNet(Krizhevsky et al., 20123nd GoogleNe{Szegedy et al., 2GB)to detect the
patients. AlexNet is a shallow CNN and it includes 8 layers. GoogleNet is a much
deeper CNN, which is consisted of 22 layers.

2. RESULTS

Results of the study were validated with 10 fold cross validation technique. In
every fold, 75% bthe data were used for training data and 25% of the data were used
for testing. Table 1 shows the obtained scores for all subjects. Results of every folds
and average results were given in the table. According average results GoogleNet
performed betterhan AlexNet for all subjects. GoogleNet obtained 0.71 accuracy
and 0.81 F1 scores. These scores were 0.68 and 0.78 for AlexNet respectively.

Table 1. Obtained Results with GoogleNet and AlexNet for All Subjects

GoogleNel| Accuracy |Sensitivity |Specificity | Precision | Recall F1 AlexNet | Accuracy |Sensitivity [Specificity | Precision | Recall F1
1fold 0.63 0.75 0.35 0.73 0.75 0.74 1fold 0.71 0.94 0.16 0.72 0.94 0.82
2 fold 0.70 0.89 0.26 0.73 0.89 0.80 2 fold 0.61 0.58 0.67 0.80 0.58 0.68
3 fold 0.74 0.89 0.39 0.77 0.89 0.82 3 fold 0.70 0.93 0.19 0.73 0.93 0.81
4fold 0.72 0.77 0.61 0.82 0.77 0.80 4 fold 0.64 0.73 0.43 0.75 0.73 0.74
5 fold 0.72 0.92 0.26 0.74 0.92 0.82 5 fold 0.70 0.91 0.23 0.73 0.91 0.81
6 fold 0.79 0.96 0.39 0.78 0.96 0.86 6 fold 0.67 0.76 0.46 0.77 0.76 0.77
7 fold 0.79 0.98 0.35 0.78 0.98 0.87 7 fold 0.75 0.91 0.36 0.77 0.91 0.84
8 fold 0.71 0.96 0.13 0.72 0.96 0.82 8 fold 0.61 0.64 0.55 0.77 0.64 0.70
9 fold 0.63 0.68 0.52 0.77 0.68 0.72 9 fold 0.70 0.91 0.22 0.73 0.91 0.81
10 fold 0.68 0.89 0.22 0.72 0.89 0.80 10 fold 0.72 0.91 0.29 0.75 0.91 0.82
Average 0.71 0.87 0.35 0.76 0.87 0.81 Average 0.68 0.82 0.36 0.75 0.82 0.78
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In the next experiment, we tested the perfance of the CNNs for male sub-
jects. Table 2 gives scores of this experiment. GoogleNet also acquired better scores
than AlexNet for this case. Although GoogleNet produced 0.74 accuracy and 0.84
F1 scores, AlexNet obtained 0.67 accuracy and 0.77 Flcsietri

Table 2. Obtained Results with GoogleNet and AlexNet for Male Subjects

GoogleNet Accuracy [Sensitivity Specificity | Precision | Recall F1 AlexNet | Accuracy (Sensitivity|Specificity | Precision | Recall F1

1 fold 0.77 0.94 0.25 0.79 0.94 0.86| |1fold 0.67 0.80 0.32 0.77 0.80 0.78
2 fold 0.77 0.89 0.42 0.82 0.89 0.85| |2fold 0.70 0.86 0.27 0.77 0.86 0.81
3 fold 0.68 0.74 0.50 0.81 0.74 0.78| |3fold 0.58 0.57 0.62 0.81 0.57 0.67
4 fold 0.70 0.91 0.08 0.74 0.91 0.82| |afold 0.70 0.82 0.35 0.78 0.82 0.80
5 fold 0.72 0.91 0.17 0.76 0.91 0.83| |sfold 0.65 0.67 0.59 0.82 0.67 0.74
6 fold 0.77 0.97 0.17 0.77 0.97 0.86( |6fold 0.79 0.97 0.27 0.79 0.97 0.87
7 fold 0.81 0.86 0.67 0.88 0.86 0.87| |7fold 0.60 0.82 0.00 0.70 0.82 0.75
8 fold 0.79 0.97 0.25 0.79 0.97 0.87| |8fold 0.71 0.76 0.57 0.83 0.76 0.79
9 fold 0.64 0.86 0.00 0.71 0.86 0.78| |afold 0.79 0.94 0.38 0.81 0.94 0.87
10 fold 0.79 1.00 0.17 0.78 1.00 0.88( |10 fold 0.55 0.51 0.65 0.80 0.51 0.62
Average 0.74 0.91 0.27 0.79 0.91 0.84| |Average 0.67 0.77 0.40 0.79 0.77 0.77

Lastly, the CNNs were tested for female subjects and the results were demon-
strated in Table 3. GoogleNet and AlexNet obtained very similar scores for this ex-
periment. Accuracgnd F1 metrics were 0.66, 0.67 and 0.76, 0.75 for GoogleNet and
AlexNet respectively.

Table 3. Obtained Results with GoogleNet and AlexNet for Female Subjects

GoogleNel Accuracy |Sensitivity |Specificity | Precision | Recall F1 AlexNet | Accuracy [Sensitivity [Specificity | Precision | Recall F1

1fold 0.67 0.84 0.36 0.70 0.84 0.76] |1fold 0.57 0.71 0.31 0.65 0.71 0.68
2 fold 0.67 1.00 0.09 0.66 1.00 0.79] |2fold 0.63 0.86 0.22 0.66 0.86 0.74
3 fold 0.60 0.84 0.18 0.64 0.84 0.73] |3fold 0.70 0.84 0.47 0.73 0.84 0.78
4 fold 0.70 0.79 0.55 0.75 0.79 0.77] |4fold 0.77 1.00 0.38 0.74 1.00 0.85
5 fold 0.63 0.79 0.36 0.68 0.79 0.73] |5fold 0.73 0.88 0.47 0.74 0.88 0.80
6 fold 0.70 0.84 0.45 0.73 0.84 0.78| |6fold 0.60 0.75 0.34 0.67 0.75 0.71
7 fold 0.77 0.84 0.64 0.80 0.84 0.82| |7fold 0.67 0.68 0.66 0.78 0.68 0.72
38 fold 0.57 0.79 0.18 0.63 0.79 0.70| |8fold 0.60 0.57 0.66 0.74 0.57 0.65
9 fold 0.63 0.84 0.27 0.67 0.84 0.74] |9fold 0.74 0.86 0.53 0.76 0.86 0.81
10 fold 0.70 0.89 0.36 0.71 0.89 0.79] |10fold 0.70 0.91 0.34 0.71 0.91 0.80
Average 0.66 0.85 0.35 0.69 0.85 0.76| |Average 0.67 0.81 0.44 0.72 0.81 0.75

According the results of this study, the deep CNN usually performed better
than the shallov€NN to diagnose PD from gait variability. Moreover, although the
best scores were obtained for male subjects, the lowest scores were obtained for fe-
male subjects.
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¥ZET: Y¢ k t akéma anead-illée nolkaornaskt ri¢gnkkksa yonl ar da vy
nén ejilme rijitliji dejeri hem yapénén dayan:é
rendan °nem takeér. Yapénén rijitlijinin yanée
lenti dir Yapénén rijitlijithtzel brifterel masé -
yetersiz kaldejeée yerlerde kesit formunun et ki
se-ilen plakalar ayné k¢tl edeki benzer pl akal
dejerlerine ulakabilirler.

Bu -al eékmada, ejil meye -ali@kankeactplakal ar
l erin, plakanén toplam rijitlifJini hangi or an
Farkl e profiller kull anél arak exi't k¢tl ede ar
m¢mkendegr. Ayné mal zemeden yapélan ancak far ki
dahahaff ol abil en plakal ar otomotivden yapé sekt
maktadeéer . Uygun plaka kesitinin se-iminde tas:
nu-1lar analiz programé ile elde edilmik ve kal

Anahtar Kelimeler. dayaném, ejiijjlimlik, plaka, profil K

Investigation of the Bending Rigidity the Plates

ABSTRACT: In constructions built for loatlearing purposes, the
bending stiffness value of the structure is important in terms of both the strength
of the structurend its collapse values. In addition to the rigidity of the struc-
ture, it is another expectation that it is light. The effect of the crosssection form
should be used in places where the properties of the material are insufficient in
increasing the stiffnesof the structure. Plates selected with the appropriate
crosssection can reach much higher stiffness vahaas similar plates of the
same mass.

In this study, it was investigated at what rates different crosssections
used in sheet plates trying to ldecan increase the total stiffness of the plate.
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It is possible to obtain plates of equal mass but more rigid by using profiles
which are different in its crosssection. Plates made of the same material but can
be lighter thanks to different crosssectiometry find use in the automotive

to the construction sector. The results that can help the designs in the selection
of the appropriate plate section were obtained with the analysis program and
comparative tables are given.

Keywords: strength pbending rigidity, corrugated plates

1. Girik

Mal zemel erin rijitliji elastisite mod¢l ¢ (
birim kekil dejiktirmeye oraneéedeéer, kekil 1.
maksi mum y¢keén, bu y¢k mmlld€emamé nel ermam&ma yeawi
Ot omot i v, beyaz ekxkya ve inkaat gi bi bir-ok s

Jinin ayné kalmasé (bazen daha da arttér &l ma
maseé istenir.

Son yéllarda otomobi kleegwyabbakhéd amambhar §ag
dijinden olukan k¢tle arteéexklar e, dijer el eme
sajlanabilen k¢tle azaleéeklaré il e dengel enme
risi bir otomobil 1970 ye&liéndae 1OO®U olde 1Ko,
ve 2020 yéléenda da 1680 kgbéa ul akmékteéer. Anc
czerinde alénan konstr ¢gksiyonu hafifletme t
sajlanan ke¢tle degkegke 175 Kkeg 6sdagjrl an2aln. 100t 0o nkogb
azal manéen her 10006 Kiiltonee tarreadseé n0d,a3 yak et t asarl
negl ¢rse ara-|lardaki hafiflektirmelerin ne ka

[e]

c,=0.8 oy

Plastik Bolge

vl
:Hnoke kanunu! ) i
Vi

" T . !

vE= o ;
) & L 1
~. L7

Elastk Bolge

Arcig E
]

Kopma uzamas:

kekil 1. S¢nek makzaemeldéwyaigriamégéedil me
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Tasareedmr éen bil diiji iSzZer e; ke¢egtl esini fazl a

artterélmasé i-in akajeéedaki uygul amal ar yapeé
.Plakanén kabuk (kubbe) formunda «kekill en
.Yapénén i- Db°l ¢mlerde dék -éeékéenteéelarén (
.Profilk emer |l erinin enine ve boyuna uygul anme

1
2
3
4.B¢yek y¢zeyler arasénda bokluklar beérakée
5 Kenarl arda g¢-lendirici b¢kem ve kéver ma
6. Met al ko°pe¢gklerin ilave olarak begyek yeéze
P

| akal ara uygul anabi led agk &ejkiidi K omdreo fvielrli
Ani zotropik (eKky®°ns¢z) veya dalgalé y¢gzeyl er
pl akalar g¢negm¢gzde standart plaka ol arak tem

AN AN

b)

keki . ¥rnek profijllegen, agd) Yurvapdzak[,3]b)

Literatg¢rde plakalara verilen dejikik prof
rine bazeé -aléxkxmalar bulunabilir. Penga ve a
verilen sin¢gs ve trapez f oea neulnaas tsiakhiep] ipll naek ad a
ranéek farkéné incelemiklerdir. Analiz i-in G
ANSYS paket programé ile yapélan analiz sonu
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t emel olarak plakanén orta bPégkeindakiakmaks
rel méxktér .

Pasini (2007) de -alékmasénda kesit for ml
celemik ve ejilme davranékénda kesit kekille

Literatg¢rdeki araktermal arda igeenel | i kl e p|
lenmek edi r . Buradaki mant ék, az -°kme dejerine
l'inde ©°zetl enebirihin. dMpleemei Pmesi i kle rijit
dan -ok «kekil (profil) dejikimleadern rijit./
Steinhilper ve R°%°per (1996), Mer kl ein ve Gei

¢tal exkxmal arda genelli kle plakalarén sadece
incelenmekte olup ejil menin yané séra kesme
durumlar mevctiur, Heitmann ve Horst (2006) Lesni c (1999) ise kiri:
hesabeéenda, deneysel -al ekxmal ardan el de edil
amacé ile kullanméektér. Zhou ve ark. (2019)

inceleomkyéelrl alsSda kompozit plakalar ¢zerinde
meye baklanmék ve-l4.iterat¢re girmiktior [13

2. Materyal ve Y°%°ntem

Hafif yapé tasarémé yapeél mak istendijinde
teklerl e karkeéel aaeaslagpr veBwymadamad arfaarn kilté ya -
ol arak akajédaki gibi bir d¢k¢nce ve hesap u

-Rijitlije g°re tayin edilen yapé el emanl g
tutul maya -al ékeéel ér!

I
El astisite modE%g,vey& E-%i j (A:tAlan-tkn?,slay é s é :
L

Uzunluk mm, I: Alan atalet momentnnt)

-Mukavemet hesaplaréna g°re tayin edilen
kopma dayanéména g°re boyutlandér ma hesapl ar

-Kritik yapé el emanl ar é: ¢endn kb oy uk umu es
yéek tekriaFGa)s awes€emMt | kDKjhéba ®8mfgnséné€&€(l andeéer

-Enerjiyi s°n¢gmleyen yapé el emanl areé: EI as
l erine (i- enerji) g°re tasar éem.
-¥zel uygul amal ar : Pr oflialrl,er-,erf-cervm Il pear. - al a
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Bir yapénén rijitlifji
EQ\
=— 1
1 1)
bajentéesé ile hesaplanér. Bur?®3da E: mal zei
Kesit &) ane& I mine uzunluk (mm)oédir. Ortasénda
altenda, leanialnmebyier zplrakada tam ortada ol ukan
mesi:
Memaks FQ
S = = e 2
emaks We Ie 2)

yardéeméyl a basit-e hRlsakdmémbdKs anelBuataallae
(mm), We Pl akanén mukavenmead emoméeadiit i(nmmaj érl éKk

olanen wuzak mesafesi (mm)odir. Ayné «kekilde pl
simum -°kme (sehim) de (kayma geril mel er. i h
FQ°
=— 3)
48& 0
denkl emi ile bulunur (F: Et ki eden kuvvet
olanpaa met re yine plakanén atalet moment. | 6deér
sehim dejerini ke¢e-¢éltmek burada °ncel i kI ar
en uzak b°l gede k¢gtleyi yéjmak atalet moment

kil de kersiimi zad aendei Imir ken (daha hafif yapeée) af
lecektir.

Pl akanén farklé mal zemeden i mal edi | mesi d
al¢minyum ve majnezyum al akémlaréndan i mal e
mete sahipkal @ale&krdejielréeri kekil 36te g°r ¢
taban sacé i-in d¢kegneéglen oluklu sac | evhane
46te verilmiktir.
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Kal énl ék:

— E¢ .. ) )
/ ty = 3/E—¢ Q, =144Q,  ty, =167Q,
y Al

{ 1 g
?2 29 3,4
cel ik Aluminyum Maj nezyum
t=2 mm t=2,9mm t= 3,4 mm
G= 16 kg/m (%100) G= 7,8 kg/m(%50) G= 5,9 kg/mM(%35)
kekil 3: Ayné mukavemete sahip ¢celi

dej i ki mi [ 6]

t [mm] 7,75 100 1 13

G [kg] 1,83 100 0,59 32
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W 600 100 600 600
[mm?’]
I 2330 100 4200 180
[mm?]
fmaks 3,83 100 2,13 56
[mm]
keki |l 3: Bir kamyonun taban sacénda dikd

|l akt érél mase [ 6]

3. Arakteérma Sonu-1aré

Sac konstr¢ksiyonlarda kullanélan dal gal ¢
ejil masega karké rijitlijini arttereéerlar. Ge
dal gal & plakalarda tek veya -ift y°nl¢ kapat
pl akada genikli k arttéek-a:

1. Ayné mal zeme mi ktar érCQaECi)soaytuinta k& Indare.k i r

22Enine y°ndeki rijitlik azaleéer.
3.Artan kéerékék orane ile kayma rijitlifji

(Kérén&@l%‘rékba: Dalgal e alanén toplam geni k|l

ni kIl i 7] i)

Analiz -al ékmapkEakayal g°oebayakémsgdaire ve
hangisinin rijitlik a-éséndan daha ¢steéen ol d
lar i-in bilgisayar model l eri hazérl anmék Ve
uygul anméexkter ( knelkeirli ndd)e. KkPaarrkaémieat krteé rsnea- ii K1 e mi
zerliklere dikkat edil miktir. Daha rijit ol a
cajé mantéje ile plakalaréen orta noktalar énc
dil miktir. CATIA progorimé eglaegrddaEaméyd amod alkit uad
ree Tetrahedron Meshero el emanlaré kullanél m
16de verilmiktir.
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Tablo | incelendijinde akajédaki sonu-1Iar:

aj¢tape dejiktirilen bir dai iplekaipce-of i | il e a
l endijinde, daire profil d¢z plakaya g°re ri

b)Profilin -ap dejeri (a) be¢gyedegk-e rijitl

c)¢tap a=25 mm dejerinde orta noktadaki def
d¢z plakaya ghraed exw8506e ul akmak

Profilin plaka rijitlijini arttéerdéjé bu
|l ara sahip kare ve daire profilli pl akal ar én

ul akél méktér (burada referans pketflidyel ar ak
sahip olan d¢z plaka al énméxkteéer):

a) Kare profil her durumda daire profilden daha rijittir.

b)a parametresi artteék-a plakanén rijitlik

c)a parametresi artték-a plakalar araseénda
4, 240d6¢e) .

Karep of il in en uygun profil ol duju ve profi
anl akéldektan sonra araktérmalar kare profil
dejiktirildifji di kd°rtgen profile y°nlendir.i
genk kb i ve i ki yékselti arasé ¢ parametrel eri
mi nde profilin 1iKki parametr esi sabit tutul mu
sonu-lar Tablo 26de g°r ¢l mektedir.

kekil 4: Sonlu el emanlearbiana’lrinzeik i[-3i]ln Kkul
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Ar akt er é

i kK Prsoifmul m Wyegdfuol ranmaasl yaor né nDdea] eM:
n yapél méxteéer)

Tabl o 1. Dej i K

Bl](analizler birim kalénl ek i-i

D¢z Yuvarlak  Profil

(ayné k¢l (ayneé k¢| KareProfil Yuvarlak Profil

En g% En g% En g% En g%

y ¢k Dej |y ¢k Dejily ¢k Dej ily ¢k Defj i
a him K i m| him Ki m| him Ki m|him Ki m
10 3,19.1¢° | 100 16,4.1¢° | 51,4 | 3,93.10° | 12,3 | 21,6.10° | 67,7
15 2,31.1¢° | 100 7,40.1C° | 32 1,80.1¢° | 5,6 9,38.10° | 29,4
20 1,73.1¢ | 100 3,67.1¢° | 21,2 | 1,13.1¢°| 3,5 5,39.1¢° | 16,9
25 1,37.1¢ | 100 2,11.1¢° | 154 | 0,80.1¢° | 2,5 3,39.1¢° | 10,6

Tabl o 2. Di kd°rtgen Profil i -in

a dejikkeni b dejikkeni c dejikkeni

En g% En g% %

y ¢ k Dej i y ¢k Dej i En B¢ Deji
a him Kim |b him Kim |cC Sehim Ki m
5 1,16E05 | 100,00 | 5 5,31E06 | 100,00 |5 4,27E06 | 100,00
10 | 4,08E06 | 35,17 10 | 4,08E06 | 76,84 10 | 4,08E06 | 95,55
15 | 1,96E06 | 16,90 15 3,42E06 | 64,41 15 | 3,92E06 | 91,80
20 | 1,27E06 | 10,95 |20 | 2,97E06 | 55,93 20 | 3,85E06 | 90,16
25 | 9,08E07 | 7,83
30 | 7,34E07 | 6,33
35 | 6,29E07 | 5,42
40 | 5,51E07 | 4,75
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Tablo 26de verilen analiz sonu-1I|lareé incel
méexKkt éer :
ayDi kd°rtgen profile sahip plakanén rijit]l]
filin yaplkdeek!| i]i
b)Pr of il yéeksekl i a dejeri 5 mmdéden 40 n
%95 dejerinde bir azalma (dolayéseéeyla rijit/l
c)b parametresi cbye g°re rijitlik arteéken
da parametresi arttmakktaadédrj.i tBu jdur tam thé Kv €
rametrel eri i -in de ge-erlidir.
kekil 5. 06te Kare ve Yuvarlak Profilli Sac
formasyonlarée g°r ¢l mektedir. Buna g°re; a de
kavemette kayda dej.erBubinredaemtl &k gelnmard Kkt asrccé ry
jerlerinin -ok artteéréel mamasé gerekir.
kekil 6.06da ise ond¢lalé ol agy adkejisiiml endi |
ile deformasyonun dejikimi verilmiktir. A-E8&
maktadeirt!l yeRnbazal maktadeéer . A-énén 60 ve 90A
bir fark mevcuttur, yani 60A61 i k uygul amada
edilmektedir.
Kare ve Yuvarlak Profilli Saclarin Yiik
Altindaki Maksimum Deformasyonlari
§ O[GaficAn]
>
E 0,00002 -
s O\
éo,oooms- -
E 0,00001 \\\
"
= 0,000005 Q a e
0 T T T T
0 10 20 30 40 50
a degeri
kekil 5. Kare ve Yuvarlak Profilli Saclar

masyonl ar é
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=)

0,00001

0,000009 - = y=3E1T¢ + - X + 3F-

50‘000008—4@

= 0,000007 \\g\

& 0.000006 —

§0‘000005

50‘000004

EO‘UOOUOS

& 0,000002

0,000001

0 T T T T T T T T
50 55 60 65 70 75 80 85 90 95
AGI

ke ki | 6 . Ond¢l al e Profil i-in A-é& ile Defo

5. Sonu-

Bu -alékmada farkleé dejikik profile sahip
mi kKtir. Profil mal zemesi ve tipinin plakanéeér
gor ¢l bmeklliekt e profil kesit kKeklinin de profi
etken ol duju kanétlanméxkt ér . Se-ilen profil]
daha ¢sten ol duju goereél mgk olup profil Y ¢ Ks e
metreol uj u anl akél mékt é&r. Ancak dikd°rtgen prof
jerinin artéek hézénén azaldéjé da sonu-1I|larda
uygulamada ise profil a-ésénén mukavemet ¢ Z €
anl akelrmeBur adaki opti mal a-€é& dejeri 60A ol a
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BUCKLING ANALYSIS ON PLATES WITH DIFFERENT
HOLE GEOMETRIES

Filiz KARABUDAK
G¢emegkhane University

Hamid ZAMANLOU
At at ¢rk University

ABSTRACT: In this study, the buckling analysis of plates with diffe-
rent hole geometries in the middle was examined. The main purpose of the
study B to compare the critical buckling coefficient values between plates by
using different materials in plates with different hole geometries in the middle.
The maximum total deformation that can occur under the critical buckling force
of the analyzed platemnd the required minimum safety coefficient have been
examined. The results have been examined by making comparisons between
the critical buckling force analyzed on the plates and the hole geometries. It has
been worked with 3 materials: stainless stemdper and aluminum. Finite ele-
ment analysis of four neperforated, round, square and hexagonal single
plates was performed. The material and hole geometry with the highest critical
buckling force we sought in the analyzes were tried to be determined.

Keywords: Buckling analysis, Critical buckling force, Total deforma-
tion

1. INTRODUCTION

The science of strength is a science that studies the behavior of rigid bodies
that can change shape. Two main issues are dealt with in order to be the stress prob-
lem and the stability (balance) problem. In the stress problem; It is desired that the
stress valuesf the carrier system, which has a certain cross section under certain
forces, do not exceed the safe stress coefficient depending on the materiabof the ¢
rier system(Moen & Schafer, 2009)n the balance problem, the sought element is
the forces that cause multiple distortion of the loaded system. If the system is unstable
in the state of equilibrium, a very small change resulting from this situation will cause
very large or fundamental ape changes in the syst¢®chlack, 1964) That is,
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excessive stresses in the stress problem; In the stability problem, the instability of the
equilibrium position makes the element unusable. A critical buckling force that pro-
vides stable equilibrium in the system is mentioned. It is always desirable that the
load arising in the system is less than or at most equal to this critical buckling force.
In theory, the force occurring in the system is never desired and is undesirbble
equal to the critical buckling log@enguediab, Kettaf, & Benguediab, 2017)

Buckling, which is one of the important problems in engineering design today,
used to be too cared for by construction and machine elef@diusiut , Gundogdu
, & S e n g IHereason2v@slhat)the strength of the materials available at that
time was low, and as a result, the cresstional areas of the building and machine
elements were made large. Thisthed to engineering structures that are resistant to
buckling but are economical and unpleasant to the(phammadzadeh & Noh,
2016) In the course of time, with the use of higfhength steels in the structure and
machine Ements, the crossectional areas of the samples have also shrunk. In ad-
dition to getting rid of large and heavy elements, the narrowing of the section area
has revealed the disadvantage that there may be much simpler buckling in the ele-
ments. That's whgprains have gained importance tqdawai & Ohtsubo, 1968)
(Hassan & Kurgan, 2019)

The aim of our study is to find the behavior of plates in different hole shapes
and different materials against tfaece or forces we apply to plates with different
hole geometries in the middle, and to find out the critical buckling force that occurs
with this and compare it between plates. First of all, the results obtained by analyzing
the plates with different sis of solid models in the SOLID solid model program in
ANSYS software with the finite element method will be examined.
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3.EXPERIMENTAL PROCEDURES

In Figure 1, the solid model of the plate with 65 * 30,30 * 2 mm dimensions
and a 10 mm diameteound hole in the middle was obtained in Solidworks software.

/l\
b

ot -
. s T

T
>

Figure 1.Plate solid model with a round hole in the middle

In Figure 2, the solid model of the plate with a size of 65 * 30,30 * 2 mm and
a 15 * 15 mm square hole in the middle was obtaineglolidworks software.

f

)y

)
A

30.3

65

e

Figure 2.Plate solid model with a square hole in the middle
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In Figure 3, the solid model of the plate with a size of 65 * 30,30 * 2 mm and
a hexagonal hole of 10 * 10 mm in the middle was obtained in Solidworks software.

e R

Figure 3Plate solid model with three different hole geometries in the middle

During the buckling analysis of our plates, three different materials were eva-
luated: stainless steel, copper alloy and aluminum alloy. Ansys library and So-
lidworks material tre@vere used for the mechanical properties of the materials used
in the analysis. The mechanical properties of our materials are given in Table 1.,
Table 2. and Table 3.

Table 1. Mechanical properties of stainless steel mat¢riglr d oj a n, 2000)
Elasticity module 193 GPa
Poisson ratio 0.31
Density 7750 kg/m
Yield strength 207 MPa
Compressive strength 207 MPa
Torsional modulus 169 GPa
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Table 2. Mechanical properties of aluminum alloyE r d @¢0@) n ,

Elasticity module 71 GPa
Poisson ratio 0.33
Density 2770 kg/m
Yield strength 280 MPa
Compressive strength 280 MPa
Torsional modulus 69.608 GPa

Table 3. Mechanical properties of copper allpyer d o] a n, 2000)

Elasticity module 40.51 GPa
Poisson ratio 0.22
Density 2540 kg/m
Yield strength 280 MPa
Compressive strength 750 MPa
Torsional modulus 24.113 GPa

4 buckling modes that will occur under the pressure force to be applied to the
plates are shown iRigure 4.

il Wiyt B =g (L

(a) Global symmetric mode (b) Global antisymmetric mode

o
== | <= <= @ <=
(c) Local mode (d) Mixed mode

Figure 4. Buckling modeg Z o r Kk EN, &Dehip,g0ddr , 2005)
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Solid models obtained in SOLIDWORKS software were transferred to
ANSYS software for finite element buckling analysisfadr plates with no holes,
round, square and hexagonal holes. For each plate, 3 different materials were assig-
ned as stainless steel, copper and alumiBwmr Kk ul ma anal i zi nde
metre kritik bwrkul kwa bkia tkadtynas I&kdhd jrsuanydea
kul maneén bakl adéjée anl akél ér .

First, by applying a certain pressure force of 250 N to each plate, the critical
buckling coefficient, safety coefficient, total deformation and equivalentMises
stress of the system under this force westeidnined. Then, the force was gradually
increased until the critical buckling coefficient reached the closest value to 1. Since
the force is increased gradually, it is possible to see the stresses and deformations
that may occur in the forces in that rang

Plates transferred to ANSYS software were fixed unidirectionally with "Fixed
Support" and then loaded in the opposite direction with an initial compression load
of 250 N. Vonmises stress and total deformation analysis were made for analysis.
After thefirst applied force is assigned as a parametric value, the critical buckling
coefficient is requested with the load change, and the stress and strain values change
simultaneously with the changing load. Critical buckling force, safety coefficient,
equivalent Von-Mises stress and deformation values were found by clicking on the
parameter set after the material assignment was made. This process is repeated for
stainless steel, aluminum and copper materiatperforated, circular, square and
hexagonal perfotad plates.
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4.RESULTS AND DISCUSSION
3.1.Buckling Analysis in Non-perforated Plates
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Figure 5. Determination of critical buckling load on stainless steelperfo-
rated plates
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Figure 6. Determination of critical buckling load aluminum norperforated
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Figure 7. Determination of critical buckling load in copper nperforated
plates
3.2.Buckling Analysis of Circular Perforated Plates
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Figure 8. Determination of critical buckling load on stainless steel circular
perforated plates

N des gt ) Joag Thefull aiueofthe  Aluminum plate with

load:
RN middle

T D lNoMesiges  [NoSelection Metnc (m k3 W 5 V&) Degrees radis Celous
Figure 9. Determination of critical buckling load on aluminum circular perfo-
rated plates

x
¢ |o
‘II
¢ o | v ‘
- w
= [s wne  (wm | @
[ I3 [CoEC) HN
[r:] (a7 Tomsm a0 B
[ [ww wmn (AN B
I | | B
Aniatin > @ |01 1| Q efune Oitkal boktiog lood Kitikburkuima  Copper plate with a
ane ASONM ¥okindn tam ircular hole in the
o ' I approx. deeri @3N middle
' 2 )
Messgn Gogh .
0 o Messages Mo Selection. Metrc im kg N3 V. A) Degrees nad's Ceiius

Figure 10.Determination of critical buckling load on copper circular perfora-
ted plates
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Figure 11. Determination of criticabuckling load on stainless steel square
perforated plates
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Figure 12. Determination of critical buckling load in aluminum square perfo-
rated plates

5
5
5
5
P

e

The full value of the  Copper plate witha
ing Ioad  sq inthe

382378 middie

>

Olavimge i Sdecn M 13 1A Duge s Gl )

Figure 13.Determination of critical buckling load in copper square hole plates

209



Filiz KARABUDAK i Hamid ZAMANLOU

Vesage: Gragh
0 e Mersages

2

Q wrane

o Setection

Metnc m b3 N & V&) Degrees nad/s el

L)
1 i)
1 |8 bothwmeny F
3 | 8@ sexsmani( LR
o] &n i f
e [ "
B ERC o
i an o Rl
L T T
7| ﬂn»' P4 (4% [tme (U (MM (A
1 R 2
1 # Thefull alue of the  Stainless steel plate
ol ,;ﬂ, :’;:”:iz‘g;:‘”“ citical buckling load wlmhmlo:)al:nlem
W ows Is16741N the middle

< )

PETT—.

Figure 14.Determination of critical buckling load on stainless steel hexagonal
perforated plates
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Figure 16. Determination of critical buckling loadn copper hexagonal per-
forated plates

As given on the above figures, the full value of the critical buckling load was
found for all materials and plates. The plate will be buckled at all loads above this
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value. Buckling analysis data, including bucklingydc load of plates, equivalent

Von-Mises stress and total deformation, are given in Table 4.

Table 4.Data obtained as a result of the buckling analysis

Plate Non-perforated Plate Circular Perforated Plate
Material Buckling | Total Defor- | Von-Mises | Buckling | Total Defor- | Von-Mises
load (N) mation Stress load (N) mation Stress
(mm) (MPa) (mm) (MPa)
Stainless
Steel (E =| 2355,1 0,013004 78,314 2161,7 0,013574 124,35
193 GPa)
Aluminum
(E = 71| 8709 0,013228 25,802 798,42 0,013719 46,313
GPa)
Copper
486,13 0,013209 12,184 447,3 0,013573 26,247
(40.51 GPa)
Plate Square Perforated Plate Hexagonal Perforated Plate
Material Buckling | Total Defor- | Von-Mises | Buckling | Total Defor- | Von-Mises
load (N) mation Stress load (N) mation Stress
(mm) (MPa) (mm) (MPa)
Stainless
Steel (E =| 1743,1 0,014527 94,178 1674,1 0,016052 274,79
193 GPa)
Aluminum
(E = 71| 643,04 0,014435 34,583 617,37 0,016067 101,04
GPa)
Copper
362,37 0,014457 19,326 348,51 0,015998 57,909
(40.51 GPa)
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5. CONCLUSION

Various parameters are importantdatermining the critical buckling force,
including the material used, the hole on the plate and its size. In line with the results
obtained in Table 4, the buckling strength of the-perforated plate stainless steel
material with an elasiticity module B3 GPa is higher than that of Aluminum (E =
71 GPa) and copper (E = 40.51 GPa). As expected, the torsion strength of the stain-
less steel material has a higher value than copper and aluminum, as the modulus of
elasticity is higher. As the force lines iinaular perforated plates are less than square
hole and hexagonal perforated plates, the strength against buckling is higher because
the stress concentration is less. In case of a decrease in the stiffness of the plate and
the sharpening of the hole shagpw®l lines, the strength against buckling decreases.
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¥ZEH®zellikle hafiflik ve y¢ksek mukavemet ¢
uzay sanayi gibi sekt°rlerde -ekme, basma ve a
yeni nesil mal zemelere ihtiya- duyul maktadeéer.

kompozitin, bu iihbekiennnektedir. k ar k€l ayabi |l mes

tal eékmameézda spex tarzda hareket eden ve vy,
s¢rede mekani k al akéemlama (MA) vyapabilen Rets
kullanélarak, al¢i¢minyum esasl é kompozit mal zer
l eminde al gmienygsmntoziunko, magnezyum, bakeéer ve
tozlarée ilave edd5POr ek. HhaMAl é kBemipr gdepée( hékt é
|l ekmada y¢ksek enerjili MA ile elde edilen to
yapé incel emesi i -1 nasaéyrril kméxk weep éa | vax élknrl iagntaa Is
yutl ar incel enmiktir. Tozl aréen kalan késmé si
sretilmiktir. Jretilen silindirik numunel erin
Yapélan mikro yapé analizleri sonucunda Kkri
resinin artmasé ile azaldéjé g°zlemlenmi«ktir.
g°re alakémlama s¢resi 45 daki ka ol an numune e
daki ka ol an numune ise en d¢ke¢egk sertlik dejeri
Anahtar Kelimeler: Me k aninkl aamhaa,k ébi | yel i °J ¢t me, Kkrista

kompozit malzeme

The Effect of High Energy Mechanical Alloying Time
on Al uménum Matrix Composite

ABSTRACT: New generation materials that can withstand tensile,
compression and abrasion forces are needed, especially in sectors such as the
aviation and aerospace industries, which require lightness and high strength.
The composite obtained as a result of theysisigxpected to meet this need.
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In our study, aluminum based composite material was produced by using
Retsch MM 400 ball mill that moves in spex style and can perform mechanical
alloying (MA) in a shorter time with high frequency. In the alloying process
zinc, magnesium, copper and silicon carbide powders were added to the alumi-
num powder and MA process was performed in 3 different timet-3D
min.). In the study, some of the powder alloys obtained with high energy MA
were separated for microstructuaealysis and microstructure and crystal di-
mensions were examined after alloying. The remaining part of the powders
were sintered and cylindrical samples were produced. The hardness tests of the
produced cylindrical samples were made.

As aresult of the ngrostructure analysis, it was observed that the crystal
size decreased with increasing alloying time. In addition, according to the hard-
ness tests, the sample with an alloying time of 45 minutes was observed at the
highest hardness value, and the samptke &i90 minutes was observed at the
lowest hardness value.

Keywords: Mechanical alloying, ball milling, crystal size, composite
material

1. GKRKKk
1.1. Genel Bilgiler ve Literate¢gr ¢al ékmas:é

Kompozit mal zeme, i ki veya rmdalwrbsko- f azl a f ar
bi k seviyede ve birbirleri i -inde -°9z¢nmeyec
gel mekte olup, matris mal zemesine g°re; poli
matri sl kompozitler ( MMK) Keklinde sénéfl al
ma ris kompozitlerde matris mal zeme ol arak ku
y um, demirden sonra d¢gnyada en -ok te¢gketil en
Kekil de kull anél masé, yumukak| éj eéndan, hafif
ol masénalahakmykht adeéer . Géenegmegzde al ¢minyum ve
uzay sanayi, otomotiv sanayi ve inkaat sekt?®
(Tjong, 2013:292; Geim ve Novoselo2007:185).

Met al matrisli kompozitl ernbinolaggmet i mi nde Kku
kani k al akémlama ( MA) , toz halindeki mal z e me
cretimine i mkO©Gn veren bir alakémlama tekniiji
i -erisine atélan tozlar ile birlilkte -elik b
birlikte birbirlerine -arpmaya bakl amaktader
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bilyeler araséndaki tozlar s¢reklii ol ar ak ma
sencén etkisiyle birbirlerine yapékacakl ar s
der (Oztak vd., 2011:25).

kekil 1.1. MA Kkl eminde ¢elik Bilye ve Me
(Suryanarayan@001).

kekil 1. 2. Spex Tarzée (A) Ve D°ndg¢rerek (
hazl arénda T o awBsigmgalriciedork2020)e kK i mi (

(a) (b)
MA i Kl eminden sonra birbiriyle mekani k bi
nén zayeéef olan kafes baj yapélaréné g¢-1endi
Sinterleme i kKlemi, teegnpaalbertthaaecgiaambdehn i
nén alténdaki bir séecakléeja kadar ésel i Kl en
di kl eri noktadan kaynakmaseéyla birlikte iste

lemdir (German2007:48).
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2. DENEYSEL ¢ALI kMALAR
tal ekxmaméxdaarzda hareket eden ve y¢ksek

mekani k al akémlama (MA) yapabilen Retsch MM
al ¢minyum esasl @ kompozit malzeme ¢retil mikt
al¢minyum tozuagnerzyaeaimpnebakakoyvemsilisyum ka

edil erek fadb80éedB. p¢o¢MAdEK( E@mMiIi yapéel mékt ér .

kekil 2. 1. ¢al kal ayar ak MA Yapan Titrecxi
(www.retsch.com.tr2020).

10graml ék -al ékma mal zememi zin ajérl éek-a t
dir:

Al : %85 Zn : %9Mg : %3 Cu: %2 SiC : %5

MA i kKl emi yapéldektan sonra 3 faklé toz k:
ramal & el ektron mikr oskobag r( SrEtM) | esrei oipr d &I a1
ve tozlarén kristal boyutlarée dejerlendirilm
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MA i K| e mi sonrasé taramalé elektron mikro
dijinde alakémlama s¢resine bajlé olarak hom
gor ¢l megkt gr

kekill 2k ml &Anmamék Tozlar (90 dk)

. . -Cu Zn

kekil 2. 3. 90 dk Al akemlanmék Tozl

Zn
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TozlarG4590 daki kal ek 3 farklé s¢rede MA yapéel
rece séecaklek ve 200 Mpa basén- makténda sint
Sinterl enen numunelere daha sonrasénda sert./|
sertlije etkisi araktérél mexkter
Grafik 2.1. MA S¢resinin Kristal Boyuta Et
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3. SONUC¢CLAR

Yapél an mnktozyapé sonucunda MA s¢resinde
matri sl kompozit mal zemelerin mikro yapélar
Kristal boyutun alakémlama s¢resinin artmaseé

Ayréca yapeélan skeéemllakatesgt éeiri o dglkiekal @
en y¢ksek sertlik dejerinde, 90 daki ka ol an
g%zl emlenmixktir.
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¥ZETG¢n¢egmegzde d¢egnya, dojal tegketim ve ¢retion
azal masé, atéklarén artmasé ve atéklarén depol
rena -°z¢m aramaktadeéer . Bu problem, arakter mac
K¢megya& yeniden kull anémé s¢grecine odakl anmal a
bajl amda bu -aléekma, T} KK taraféndan istatisti
kisel kaynakl|l arén araktérél masé ve bu doj al b
s¢recinin dejerdlemaktradersi 201e@lyélée i-in haz
raporuna g°re, T¢rkiye'de 11251 adet mahsul | ¢
ajacé bulunmakta ve ceviz ¢retim miktareée 22500C¢C
cretim s¢greci yaklakeéek Lée2500utlbanmabubdat €] e
Bu devasa aték hacmi tar ém, kozmet i k, mobil ya,
kull anél maktadéer. Ancak kimdiye kadar bu mal z
hacmine hi- ulakamaméxkter . Bu -al ékma bajl ameér
kabj u atéejeée kaolin killerinin iyilextirilmesi &
el ek analizi, kévam | imit.i deneyl eri, standart
senl i yeékl eme deneyl er i yapél mexkt er . Saf kaol
yapél mék lerumgedéezeywt éjé katkéesée ile iyilextir
y¢eczdel erde (%5, %15) kull anél maséyla ol ukturu
nevyi , hem karékémlarén sékékma davranékéneée dej
deney numunel eri hezeéerl athak7igin kaklaneél mB@ n
l er i -in tek eksenli mukavemet deneyleri yapeél
kat kel é& ol arak hazérl anan numunel er arasénda
buju aték malzemelerinin keaedbdliilrckiliheérini °ne
gestermi ktir. ¥nerilen yeni y°ntemin uygul anm
jénén azal maséna ve zeminin mukavemetinin art:

Anahtar kelimeler: Cevi z at éfj é, zeminlerin iyilexktiri
timi, kaolin.
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The Enhancementof Soil Strength With the Waste of Walnut

ABSTRACT: Nowadays the world has sought solutions for the prob-
lems of the rapid decrement of natural consumption and production sources,
increment of waste and the decrease of storage spaces of wastes. Thigcrisis
led researchers to focus on the recycling or reuse process of materials. In this
context, this study considers the reuse process of natural herbal wastes with the
investigation of all herbal sources that are reported statistically by TUIK. Ac-
cording b TUIK report prepared for 2019, there have been 11251 bearing and
10004 norbearing walnut trees in Turkey and the production volume of walnut
is measured as 225000 tons. This production process results with the existence
of approximately 112500 tons ofall waste. This huge volume of waste is
utilized by the sectors like agriculture, cosmetic, furniture, heating and etc. But
up until now the consumption volume of this materials never reached to its
production volume. In the context of this study, thisitimed additional un-
used waste of walnut shells were tried to be used for the stabilization of kaolin
clays. For this purpose, sieve analysis, consistency limit tests, standard proctor
tests and uniaxial compression tests are performed. Reference testomwe
ducted for pure kaolin clays and the stabilized mixtures were created with the
use of different percentages (5%, 15%) of granulated walnut shell wastes.
Standard proctor test has been used to evaluate both the compaction behavior
of mixtures and tonggpare uniaxial test specimens. Uniaxial compression tests
were performed for the specimens that are waited 0, 7 days. Consequently, the
comparisons done between addifiee and mixed specimens have shown that
walnut shell waste materials can improvelkaolays significantly. The appli-
cation of the new suggested method has resulted in the decrease of soil unit
weight and the increase of sail strength.

Keywords: Waste of walnut, soil stabilization, waste management, ka-
oline.

1. INTRODUCTION
Recently,composite materials are mostly preferred to be used in the construc-

tion sector due to the advantages that have ensured for the civil engineering applica-
tions. In this regard, the use of composite materials has become a widely suggested
method to obtain coposite structures that can provide the desired properties by sup-
porting materials which cannot procure certain physical and / or chemical properties
alone with the use of various types and rat@esides, the common features of civil
engineering materialsuch as strength, durability, flexibility and lightness according

to the aim of the use, the behavior of the material that will display in its service life

is also very important. It cannot also be possible to find all the desired properties in
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a specifickind of material. Therefore, the composite materials have been used for a
long time for the construction sector. In addition to these, especially, the increasing
amount of the waste materials associated with the rarity of the waste storage areas
makes itnecessary to utilize from the waste materials by recycling and/or reusing
process. The mentioned requirement has revealed the idea of the use of waste mate-
rials as composites for construction area to reduce this amount of huge wastes. The
possibility to esure high strength properties with the addition of composites, has
provided to attract attention on the recycling process of wastes.

In this context within the research conducted for this study, the waste of the
walnut is selected as an additive, to irtigegte if it is appropriate to form a composite
material to strengthen the fine grained soils which has low bearing capacity and high
swelling potential under loading conditions. The walnut waste can be classified as a
unique material that is used for tht@bilization purpose of the sail, in terms of being
an herbal material. There are only a few studies in the literature about the improve-
ment of the soils with the use of the herbal waste. The banana fiber (Sapuan et al.,
2007:689693), the bamboo fiber Yk s el oj | u and -2849, nhey , 2009: 2
mi scandus pl ant (282, th&ksesdl ane docomut fibers (Khdsovs : 2 4 4
etal., 1999:3918; Idicula et al., 2006:2718725), the palmate leaf fibers (Lim et al.,
2003:169177) and the sisal and palmagaf fibers (Jacob et al., 20@55965) can
be counted as the herbal additives used to improve soil formations. Consequently, it
is a clear information that the waste of walnut is never used as an additive material
to improve soils till now (Akbay Aramand AKén, 2018) .

The use of the walnut shell waste for different areas of manufacturing in Tur-
key has begun with the attainment of the abrasion resistance of the polyester resin
(Bal céoj | u -4é) Thisgracess hasthée coddlcted to evaluaterth
duced waste volume that always remained bigger than the consumption volume, but
there could not be found an appropriate field to consume all the waste material of the
walnut. Therefore, in this study it is aimed to consume all the excessive unused was
of walnut to stabilize the soil formations that have improper strength characteristics
to bear additional loads. For this purpose, the juglone material that is existing in the
structure of the walnut is thought to be useful to ensure the connectioeebetve
soil and the additive waste. Juglone material has a unique chemical composition and
also has an allelopathic effect that can be defined as being an inhibiter or a stimulant.
High plastic fine grained soils are acquired to be improved with thefusalout
shell waste to limit the deformability capacity of the soil and to increase the bearing
capacity ratio. In order to evaluate the change of the strength characteristics of the
fine grained soils with the addition of herbal waste, lots of laboratstg were
planned to be performed including both short and long time measurements. Uniaxial
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compression tests (UCT) were conducted for both pure soil and the soil with an ad-
ditive to measure the influence ratio of the additive amount on the strength. As
result, the remarkable effect of the walnut shell waste on the strength characteristics
of soils is proven.

2. MATERIAL AND METHOD

In the context of this study, a high plastic white colored fine grained soil that
is procured from Kocaeli, Turkey wased to investigate the effect of walnut shell
waste addition on the shear strength proper@eme primer laboratory experiments
have been performed in the Geotechnical Labo
to classify the soil and evaluate the begigngeotechnical properties of pure clay
material. The sieve analysis and hydrometer tests have been done to specify the grain
size distribution according to ASTM D422, the picnometer tests have been made to
calculate the specific gravity of the fine gradhsoil, according to ASTM D854 and
the consistency limit tests have been performed to find the plastic and liquid limit
values according to ASTM D4318. The obtained results of the tests shown that the
fine grained soil can be classified as high plaslig soil (MH) according to Unified
Soil Classification System (USCS). The other conducted tests and related parameters
are given in Table 1. Besides;Ray diffraction (XRD) tests have been conducted to
achieve the amounts of the chemical components afdiheTl he results of the XRD
test have shown that there were 89 % kaolin, 3 % illite and montmorillonite, 4 %
feldspar and 4 % quartz minerals within the silty soil. Standard Proctor tests have
been also applied according to ASTM D698, to pure siltytediind the optimum
moisture content and the maximum dry density to be a reference value.

Table 1. The geotechnical properties of pure kaoline clay

Applied type of the test Parameter Result Unit Symbol
Liquid Limit test Liquid limit 53 % WL
PlasticLimit test Plastic limit 19 % Wp
Sieve analysis and hydrometer t¢ Fine content ~99 % FC
Picnometer Specific gravity 2,65 - Gs
Standard compaction Optimum water conte 34,8 %  Wopt
Standard compaction Maximum dry density 1,36 g/cn® [ldmax

226



Ceviz Atejée Kullanémé Kle Zemin Dayanéméneéen A

The resultof the standard Proctor tests are given in Figure 1 depending on the
change of the dry density against the water content. The maximum dry density of the
silty soil was determined 1.36 g/émnd the optimum water content of the silty soil
was calculated 34.8 % based on Fig. 1.

14
1.35
13
125 s A

1.2 1

Pary (2/cm?)

115 - .
1.1 A

1.05

1

10 15 20 25 30 35 40 45
W (%)

—e—Kaoline

Figure 1. The compaction curve of pure kaolin material

Subsequently, walnut shell waste (WSW) has been prepared with an envisaged
proper method to add into the gitoil. The average ultimate diameter of the existing
walnut shells has been measured betwednc8. However, with the thought that
this average size will cause breakage when mixed with the soil, the walnut shell has
been tried to be reduced to a smadjeain diameter. For that purpose, the grain size
of the walnut shell has been reduced to reach #.G®75 mm with the use of a
hammer manually. The final view of the crumbled walnut shell waste is given in
Fig. 2.

Figure 2. The grain size of grdated WSW

227



Hazal Berr alkz¢;GEBN¢ DMWIBAY ARAMA

Different ratios of granulated walnut shell waste have been added in terms of
weight to the soil. Improved soil specimens have been prepared with the addition of
5% and 15 % of the WSW. Standard Proctor tests have been applied to the improved
specimens to obtain the values of both the maximum dry density and optimum water
content. The results of the conducted tests are shown in Fig. 3 depending on the
change of dry density against the water content. In Fig. 3, the optimum moisture
content of tle pure kaolin is determined 34.8 % and the maximum dry density is
calculated 1.36 g/ cinThe optimum moisture content of the specimen that is includ-
ing 5 % WSW is 34.5 % and the maximum dry density is 1.31%/Ehe optimum
moisture content of the speam that is including 15 % WSW is 33.8 % and the
maximum dry density is 1.28 g/éniThe results of the compaction tests show that
the optimum moisture content and maximum dry density is reduced with the addition
of WSW. This situation is an expected sitoatin terms of the addition of a light-
weight material to the soil mixture. Because, the addition of a lightweight material
to the any medium, decreases the measurable weight characteristics of material.

Pucy (glem)
.

w (%)

—o—Kaoline Kacline+3% WSW  —8-Kaolme+15% WEW

Figure 3. The compaction curve of pure kaolin matexnd kaolin material
with additive

All the specimens which were used to conduct uniaxial compression tests,
were prepared by the same foreseen preparation method. The material that was pass-
ing through the No 200 sieve, had been retained in the ove¥fbours and then
had been stayed under normal circumstances to cool. After, different ratios of WSW
have been arranged depending on the weight of the pure kaolin to perform compac-
tion tests with the same optimum moisture contents that were obtainégl ifi. F

228



Ceviz Ateje Kullanémé Kle Zemin Dayanéméneén

Three different test specimens have been achieved with the application of one com-
paction test and the specimens have been kept waiting in the desiccator till the envis-
aged measurement times. The undrained shear strength values were tried to be ob-
tained with the application of uniaxial compression tests.

3. EXPERIMENTAL STUDIES

The experimental program was prepared depending on the purpose of obtain-
ing the effect of both the amount of the additional material and the longness of the
waiting time on the shear strength characteristics of high plastic kaolin material. In
Table 2, thebbreviations that were used to represent the specimens, have been given
based on the waiting time and the amount of WSW. Only, the addition of WSW at
the weight ratio 15 % was investigated in the context of this study to simplify the
conducted compariss.

Table 2. The abbreviations for the specimens

Test WSW Time (day) Abbreviation
0 0 S0
Uniaxial compressior 0 7 S7
test 15 0 S150
15 7 S157

According to Table 2, the first abbreviation represents the type of the material
that is usedand the number in the abbreviation shows the day of waiting. In this
sense, 9 represents the soil specimen which is consisting of pure kaolin and the
application time of the UCT test is O days after preparation processe[@esents
the soil specimemvhich is consisting of pure kaolin and the application time of the
UCT test is 7 days after preparation process.-GBiépresents the soil specimen
which is consisting of kaolin with the addition of 15 % WSW and the application
time of the UCT test is O gla after preparation process. Sl5epresents the soil
specimen which is consisting of kaolin with the addition of 15 % WSW and the ap-
plication time of the UCT test is 7 days after preparation process.

The specimens were compressed under 1.25 mm/minadint speed
through all the performed uniaxial compression tests. The acquired results of the
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study are shown in Table 3 depending on the measured undrained shear strength val-
ues against the type of the specimens.

Table 3.The undrained shear strength values obtained from the uniaxial com-

pression test

Specimen cu (kPa)
163
S0 174
180
152
S7 151
183
S150 -
201
S157 220
223

In addition, the change of the strains against the stresses is given in Fig.4 for
pure kaolin clay with reference to 0 days. The measured values of undrained shear
strength are 163, 174 and 180 kPa respectively for three different specimens. These
three spcimens were obtained from the same compaction test which are arranged to
prepare the test specimens. The average value of the obtained results from the UCT

is determined 172 kPa.
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¢ (kPa)

Day 0
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—B— Specimen 2 (Kaoline)
Specimen 3 (Kaoline)

0

123456789101112
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Figure 4. The stresstrain relationship of pure kaolin material (Day 0)
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The stress and strain relationship of pure kaolin material is also given in Fig.
5 for 7 days. The measured values of undrained shear strength are 152, 151 and 183

kPa respectively for three

different specimens. The average value of the obtained

results fom the UCT is determined 162 kPa.
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Figure 5. The stresstrain relationship of pure kaolin material (Day 7)

In Figure 6.the stressstrain relationship of the soil with 15 % additive WSW
is shown for 7 daysl’he measured values of undrained shear dtnemg 201, 220
and 223 kPa respectively for three different specimens. The average value of the ob-
tained results from the UCT is determined 215 kPa.
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Figure 6. The stresstrain relationship of the soil with 15 % additive (Day 7)
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The change of thaltimate undrained shear strength against the addition of
WSW amounts is given in Fig. 7 for all the tests. The final results of the uniaxial
compression tests conducted for pure kaolin
similar values. The total changé undrained shear strength is determined 6 % be-
t ween O and 7 days©é6.

240
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| = 180
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@ Specimen 6 (Kaoline) 160
5 150
[E Specimen 10 (Kaoline+%15 WSW) 140
B Specimen 11 (Kaoline+%15 WSW) 130

120
110

B Specimen 12 (Kaoline+%15 WSW)

WSW (%)

Figure 7. The change of undrained shear strength against the amount of addi-
tive WSW

This result shows that there is no significant change in the strength of the ka-
olin during the 7day waiting period. This situation may be the outcome of the low
permeability characteristics of fine grained soils. It is a known fact that the undrained
shea strength of the fine grained soils increases with increasing thuiey Waiting
period cannot be enough to raise the strength of kaolin therefore, longer waiting pe-
riods have to be tried. The comparison of the results of the UCT of pure kaolin and
the il mixture with 15% addition shows that the strength of the specimen is in-
creased with the addition of WSW approximately 33%. This amount of increase is
really significant for soils to ensure allowable limits of bearing capacity.

4. CONCLUSIONS

In this paper, an investigation is conducted to evaluate the possibility of the
use of walnut shell waste for the improvement process of fine grained soils. For this
purpose, a special kaolin material has been selected and different ratios of walnut
shellwaste have been added to the kaolin by traditional mixing method. The effects
of the amount of added walnut shell waste and the waiting period have been also
discussed with the performed laboratory tests such as standard Proctor and uniaxial
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compression &. Only the short term analyses were investigated in the context of
this study. The outcomes of the tests show that the strength of the pure kaolin material
is not changed during-@ays waiting process. On the other hand, the addition of the
walnut shellwaste increases the shear strength parameters of kaolin. But the long
term performance of the specimens with walnut shell waste addition have to be also
investigated. This situation forms the developable aspect of the study. Besides, this
study is also aepresentative work for showing the positive effects of herbal waste
usage for the construction sector.
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Usage of a Laboratory Test Database to Predict Plasticity Proper-
ties of Clays

ABSTRACT: This study presents a prediction process that is created to
acquire plasticity based geotechnical properties of high plasticity clay soils
through the usage of a laboratory test database. In geotechnical engineering
applications, the plasticity characteigs of clayey soils are defined by the use
of plasticity index value. Plasticity index is used to classify fine grained soils
according to their similar mechanical properties of that is calculated by the dif-
ference between the liquid and plastic limit @atontents. Based on the sim-
plicity of the attainment process of plasticity parameters, they can be classified
as the most used characteristics of soil masses. Numerous theoretical, experi-
mental and empirical studies are collected in the literature ticprthe im-
portant physical and mechanical properties of especially fine grained soils.
Within this paper, some of the related studies which investigate the obtainment
process of geotechnical properties of high plasticity clays all over the world are
examned and a laboratory test database is organized by the use of Microsoft
Excel. Approximately 345 representative studies are saved which are evaluat-
ing the direct relationship between soil liquid limit and plasticity index. Simple
relationships between pligty characteristics and mechanical properties of
fine grained soils are presented by the use of generated laboratory database both
directly and indirectly with the use of statistical methods. The obtained rela-
tionships are verified with actual applicais of the parameter tests. Conse-
quently, the obtained equations are differentiated from other representative pa-
rameter prediction investigations with the use of a large data analysis process
and verification analysis shows the applicability of the suggestjuations.

Keywords: Clay, plasticity, laboratory test database, regression analy-
sis, activity.

1. INTRODUCTION

The engineering behavior of firgrained soils depends on their plasticity
characteristics that is based on the existence of clay minerals. Depending on the
water content of the envisaged soil mass, the soil can present four different states
such as liquidplastic, semplastic or solid. The range of soil water content has
been specifying the geotechnical behavioral characterization. In this context, the
water content value that is forming a boundary condition between liquid and plastic
state is being deaified as the liquid limit (LL) and the water content values that is
generating a boundary condition between the plastic andastic state is being
defined as the plastic limit (PL) of the soil. These boundary water content values
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which the soil undergsean alteration from one state to the other are named the
consistency limits (Naavena et al., 2018). Consistency limits can be achieved by
conducting special geotechnical laboratory tests. The most applied technique to
obtain the liquid limit value of théoreseen soil specimen is the Casagrande Cup
method (1932:12-136, 1958:84€1) and the plasticity limit value can be acquired

by rolling the soil into a thread, especially on a glass plate, using a light pressure
with hand. It is said that the soil reaclibe value of plastic limit when the speci-
men begins to crumble at a thread diameter of 3 mm. But the plastic limit test is
based on trial and error logic and enormously affected from the experience of the
operator. This situation generates a complicatetlpm in terms of obtaining ac-

tual plastic boundaries. The liquid and plastic boundary values are used to find the
plasticity index (PI) value that is representing the range of plastic behavior. The
plasticity index value can be calculated as the diffeeenf the liquid and plastic

limit. It is a widely-used method for geotechnical engineers to estimate the charac-
teristic strength and rigidity parameters of soils with both using directly and indi-
rectly the plasticity i n209xJyothanayi,&KH( Kayabal é,
et.al. 2015:25256, Honne, N. 2000:712 2 2 , Gunaydeé-galp). Be- 2009: 2014
sides, the plasticity index value is used as a direct input parameter for the determi-
nation of the Activity number (Skempton, 1953:61). The Activity numbrecan

be determined by the ratio of the plasticity index value to the amount of weight
percentage of the clayey soil. The Activity number is specific for different kinds of
clay minerals and reflects the ability of the soil specimen to adsorb and deliver
water under varying moisture conditions. Therefore, it is an important phenomenon
to achieve the plasticity index value and the activity number with-eaagply
experiments to model the real behavior.

In the light of all these information, this study @nducted to acquire simple
applicable relationships between the basic parameters of geotechnical design to
ease the attainment process of the soil characteristics. Within the scope of the paper,
a database is generated by the use of theagekpted liteature studies performed
to analyze the behavior of high and very high plastic clays. In this context, simple
regression analysis is done and the plasticity index is determined with only the use
of liquid limit values and the activity number is calculatdathwanly the use of the
plasticity index value. As a result, applicable relationships have been evaluated and
verifications have been conducted with the use of special literature studies and ex-
amples.
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2. MATERIAL AND METHOD

In the context of this studyt is aimed to use 345 datasets including only the
Atterberg limit test results and the percentage of the soil clay content to develop a
relationship for estimating plasticity index value in terms of the only liquid limit test.
Besides, it is investigatatlit is possible to determine the Activity number in terms
of liquid limit or plasticity index or the percentage of fine content. The parameter
estimation process is carried out with the use of regression analyses by Microsoft
Excel curve fitting option ¥ trying all options such as exponential, linear, logarith-
mic and polynomial that is presented within the context of the software. The database
used in the prediction process of the geotechnical properties of the soil specimens, is
prepared according to@llection of related studies performed on the similar char-
acteristic clay types. All the data are selected from theaeekpted studies of liter-
ature and the references that is used dominantly for data selection and the numbers
of the data are given ifiable 1.

Table 1. The references and data numbers of the used data

Reference Data number
Chittoori, B. and Puppala A.J. (2011:92@08) 10
Stark, T.D., Choi, H. and McCone, S. (2005:588) 29
Benson, C.H., Zhai, H. and Wang, X. (1992:3%Y) 17
Benson, C.H., Daniel, D.E and Boutwell, G.P. (1999:308) 10
Tiwari, B. and Ajmera, B. (2015) 10
Hakami, B.A. and Abu Seif E. (2019) 18
El-Shinawi, A. (2017:33843) 13
Wasti, Y. and Bezirc, M.H. (1986:24246) 23

Totally 345 d esesublissAttarberg tiestsdrie nsgd td periorm
the numerical analysis. According to the used dataset, the upper and lower boundaries
of the liquid limit percentage have ranged between 50 to 526 %. Besides the plasticity
index value is changed between 26188 %. In addition, the percentage of the clay
content of the soils is ranged between 10 to 100 %. The locations of the collected
data which are dominant, are given in Fig.1 with the use of Casagrande plasticity
chart.
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Figure 1. The locations of tldata points in Casagrande plasticity chart

It can be seen from the distribution of the data points in Fig. 1 that the evalu-
ated data characterize high and very high plastic clayey soils which can be abbrevi-
ated by CH depending on the Unified Soil Classifion System (USCS). The Atter-
berg limits or the consistency limits of the soils can be defined as the demonstrators
of the behavior of especially fine grained soils in terms of different water contents.
Comparing the natural water content of the so#tatiwith the consistency limits
gives the investigators an idea of the degree of the shear strength of inspected soil
formation. It becomes useful to estimate from some dimensionless coefficients when
making the mentioned c¢ o mpkaawn dircensiorfleBsal al &, 20
parameter associated with the consistency of the soil formations is the plasticity index
value. Plasticity index can be defined as a measure of the plastic behavior of the
inspected soil. In addition, plasticity index is an indiredference value from the
point of consistency limits that represents the strength which is holding the soil skel-
eton together or can be identified as a resistance of the soil strata to deform and rap-
ture. The plasticity index value can be determined mattieafig by the difference
of liquid limit and plastic limit values and the consistency of the soil medium can be
classified based on the plastic behavior tendencies of soils depending on the plasticity
index (Burminster, D.M. 1949:40234).
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