T.C.
BALI KESKR ! NEBKERSKTE
FEN BKLKBENSEKRRKS !

BKYOLOJK ANABKLKM DA

STACHYSL. CKNSKNKN BETONICA (L.) R. BHATTACHAJEE ALTC KNSK
TAKSONLARI ! ZKEARRKNDLEAK T| RMAQMK KEN A
MKKROMORFOLM®REAKTI RMAL AR

Y! KSEK LKSANS TEZK

MEHMET AYTAR

BALI KE 3RARIK -2015



T.C.
BALI KESKR ! NEBKERSKTE
FEN BKLKMLERKSIENSTKT
BKYOLOJK ANABKLKM DA

STACHYSL. CKNSKNKN BETONICA (L.) R. BHATTACHAJEE ALTC KNSK
TAKSONLARI ! ZKEARRKNDLEAK T1 RMAQMK MEN A
MKKROMORFOL®RAIKTI RMAL AR

Y' KSEK LKSANS TEZK

MEHMET AYTAR

BALI KE 3RARIK -2015



KABUL VE ONAY SAYFAS |

Mehmet AYTAR t ar af 1 nda nAiSTAGHYS L. | CANB&KN
BETONICA ( L.) R. BHATTACHAJEE ALTC
! ZERKNDE KARKI LAKTI RMALI VAEN
MKKROMORFOLABRKKTI RMALBAR I tez c¢al.
S1 n2ai22015t ari hinde yapi I mi s olup ¢
birl i giudu oyl ecokal 1 kesir Uni v &iydoji
Anabi |l Y¥ink®aki Liosdama kT &aib ul edi | mi

Juri Uyel eri | mz a
Dani s man

Prof. Dr. Fatih SATIL

Uy e

Prof. Dr.Hulusi MALYER

Uy e .
Do.rEkrem AKCI CE

Jutiyel enindamr kfabul edBhmi ke il randnh
Bilimler. Enstitidsid YOnetim Kurul
Fen Bilimler:i Enstit

Do.Or.Necati OZDEMI R e



¥ZET

STACHYSL. CKNSKNKN BETONICA (L.) R. BHATTACHAJEE ALT CKNSK
TAKSONLARI | ZKEARRKNDLEAK T1 RMAQMK KEN A
MKKROMORFOLMREAKTI RMAL AR
Y' KSEK LKSANS TEZK
MEHMET AYTAR
BALI KESKR ! NEXEREKNTBKLKNKERIS! E
BKYOLOJK ANABKLKM DA

(TEZDANI k MAPROEF.DR. FATKH SATIL )
BALI KE RARIK -2015

Bu calKmaedwp Angdgl U ¢ aStgchyscingne e
Betonicaa |l t ci nsi (Stadhys anadraathdC.nKioaln) StearnStachy
officinalis (L.) Trevisan subspofficinalis, Stachyfficinalis (L.) Trevisan subs
balcanica (P.W. Ball) R. Bhattacharjee Stachys macrostachy@Vend.) Briq)

anatomi k o6zellikleri I ncel enmi st
Anatomi k c¢ali1rsmal ar, Ol wutigt desilgilil
mi kromor fol oj ik ¢ aSEMsven Dlyrapus SZX16 Stevl
arastir ma mi kroskobunda yapi!1 |l mis
yaprakl ardan al 1 nan enine ve yuz
anatomi k deskripsiyonlari1t yapi |l mi:
Yapi | an anat omi k cal 1 s malgadrv de
yapltlarinin genel |l ikl e birbirine
kuti kula kalinli klar, epi der mi s
tabaka sayl1 si ve trake <c¢apl ari o]
edil mistir. Yaprak anatomi k yapt1 |
pal i zat vV e singer par anki ma S
skl erankima tabaka sayil ari bakim
Nutleter Uzerinde mpagioll @an i ki rigtiedsied
yluzey stroktuara, kanat wvarl i1 g1 ve
El de edil en anat omi k sonucl ar
olabilecektir.

ANAHTAR KELKKEBBEBMmMI , StathygBé&tanigae ,



ABSTRACT

COMPARATIVE ANATOMIC AL AND MICRO MORPHOLOGICAL STUDIES ON
SUBGENUSBETONICATAXA (L.) R. BHATTACHAJEE OF GENUSSTACHYSL.
MSC THESIS
MEHMET AYTAR
BALIKESIR UNIVERSITY INSTITUTE OF SCIENCE

BIOLOGY
(SUPERVISOR: PROF.DR. FATKH SATIL )
BALI| KE DEKEGEMBER 2015

In this study,four taxa ofBetonicahave been examined that distribut
north of Turkey (Stachys macranthC. Koch) StearnStachys officinaligL.)
Trevisan subspofficinalis, Stachysofficinalis (L.) Trevisan subspbalcanice
(P.W. Ball)R. BhattacharjeeStachys macrostachy#end.) Briq)

Anatomical studies that ateriels that it is prepared have been exan
by olympus BX53 light microscope and it has been taken photo:
measurerants.In the micromorphology of seed hbsen determined diversity
shape, surface, wing and size of seedsSEM and Olympus SZX10 Stere
microscopeand it has been taken photos and measurements.

Generally, stem anatomies of taxa resemble each otheveudo, itis
different in the some tissues. Such @ cuticle thickness, the thickness of
epidermis, the collenchyma thickness, number of layer of parenchym:
tracheal diameter.

In anatomy of leaf, itis differentin the some structure. For exalex
cuticle thikness the thickness of the epidermiline of palisade and spor
paranchyma, imber of layer of collenchyma and sclerenchyma of midrib

In the micromorphological studies for nutletsie shape of nutletthe
structure of surface, thexisence of wingand thedifferent sizesof nutlets hav
been determined.

As the anatomicalresuls, it will be able to benefitin distinguishin

between taxa

KEYWORDS: Anatomy, TurkeyStachysBetonica
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SEMBOL VE KI SALTMALAR LKSTESK

cm  : Santimetre

m . Metre
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altcinsinint aksonl ari1 nin anatomi k yaplisinin ay

calismapl120¢4l 1l ar arasinda gerceklestir
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Arastirmamial dehhami etdamgi rdsi mli Tor ki
bir veri ol masinit dilerim.
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OZCAN, Fati h DAYI , Mi kail ACAR"a tesekkiul
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1.GKRK k

Turkiye, t ar sayl s bldkinmann digldkze Il lem ind @

bulundurursald tnyani nf eor agagsahi peréhhakketlLaediir ar as i

Bu zengin florasiginagchéneylkea,dage@mirLtok]
yabanci arastirici TuUrlkei y e 1, gkoldksyohidi osr a ze
olustucamussmel sgayyhhbhiagll gradpimr .

Ulkemizf | or as | il e i1 gili PHrDavist ar mbl addan
19651988 yi1 |l lywap! la@8rags® ndial t ve 1 ek cilt)
olan, Fl ora of Tha kte y Aaqiala nt hbis Buatentel*eseand | | €S ¢

yayl nlyamimalsii kt e fTloo ki yei"k de&i sairdtmamdtiirk [¢4g

Tdrk bilim adamlar Retsamdfii nfdiarki sy@n Fy 10lr
basl at 1 | @unhtuirrb.a s K danh Q\bidiaygsindebhas | at 1 | an b
projede, TurfkioyasSminmnz ¢ irgeimiavg Tamk gé aol gt ak
yazi hmaerf | elom20gittolacakv e 2023 yi1 | 1 ntda .t anBaml &
florada morfol oji k karriatketrelrelre rdee iklual vlea noillaar

Buna paralel olarakam zamanlardaputletu bitkilerin taksonomisinin daha

Iy anlasi |l abil mesi ve bircok grupta var
I ¢in, kl asi k mor fol ojik ver illeerr i U zdeersitnedkd
cal i smal ar yapi |l maya basl anmistir.

Tadrl erin taksomidoynirkue & et 1 my indey mi kr om
karakterler ni n ¢ok Oneml i .olSdaudgeuc eb iklliansmekk t realri fr
yapitlan siniflandirmalarda kesin ol arak ¢
son doétnemlerde modern taksonomi k parametrtr
duruma gel mi stir. Bu par amet r eelikkerdeken anat
st kIt kla kullani | makt ad!i rLamidBeae a mb |l y Bs 1 gda |
anat omi k vV e mi kromorfol oj ik karakterl er

belirsizliklerin giderilmesinde ¢cok o6neml:.
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Lami aceae f amhtaksenemkndgear i tvel €Erl ogenet i |

aclsindan sistemati k 0©6nemi YA bilinmekt e«
Oneml i taksonomi k Kkar ak Lanradeaelr a mir laysa ;nidma ya
farkl i cinsler Uerernilmgde it ¢yl molLambidrdn® | bsiil un
familyasinin birgcok cinse ait @aubli ettolkior i
cal i sma bu$Sammaamawnharda yapilan nutl et m
bazi seksiyonl ar 1 n bhealtitral etnimrelse midre Kwunh il raln

gostermi stir.

Bu ¢ al 1 StadgsL.icinsenin Betonicaaltcinsinin 4 taksonunun(S.
macrantha, S. officinalis subsp. officinalis, S. officinalis subsp. balcanicg S.
macrostachypanat omi k idceladrekt &k sonl ar arasi ndaki

anatomi k karekterler ortaya konulacakti1r.

12



2LKTERAT! R ARMSKkTI RMA

Lamiacead ami | yas| Duinya uzerinde yaklasi k
t emsi | edi |l ir. Dinyada en ¢ok Turkiye ve
bir familya ol masina ragmen, hemen hemen

y et i slabinceasfamilya s | dyelerinin diunyada yayi1 |l
bol ge bul unmak tLanthceaed a midlr ka syie* 4@leci ns, 577
755 taksonl a ( Topl ama3 [Ebdithtentsiliadiimekiediri[R t ak son

Familyanin bel | i Btachys Origanumn Salvig Maucriumgr as 1 nd a
Sideritis Thymus Nepeta Satureja Lavandula Ziziphoras a y 1 | Ba imslere ait.
cesi tli cal i1 smalar bulunmaktadir.

2.1 Stachysl.

Yeryldzunde yakl asi k 3 7 Stachysilamiagede3 5 t ak:
familyasinin en buyiuk cinslerinden biridi
It man b6l gelerinde ve ikincil ol arak da
Afri ka" doas tyearyein 1bsi 2)[ @i nstir (Sekil

k e Ril:IStachys i n yayili1s haritasi [ 4]

13



Dagl ar da, ormanl 1 k al anl arda, daayal I k

Uzerinde yH3ti smektedir

Tek yirll i1k, c¢cok yrllik otsu veya kiciuk

R. Bhattacharjees | or a of Turkey i c¢cin yourdatdl en
ait 72 ettimGitAapomidbz e hys Tiadrkiye“de 91 tar”
ol up, 56 takson Ul kemiz i¢in endemiktir.
B6l gesi “nde y ay .l ISons olargkd S. t megatoeldnta e sulbsp.
megalodonta n 1 n gl kemi z icin yeni bir kayit o]

Stachyx i nsi nin takson saphsi (91 tdor) 118 ol

Tablo 2.1: Stachyginsinns ek si yonl ar i

No Seksiyonlar

Sect:Eriostomum

Sect.Infrarosularis

Sect.SetifoliaBhattacharjee.

SectStachys

SectFragilicaulis

Sect.Zietenia

Sect.Olisia

SectCampanistrum

© © Nl o g A W N

SectSideritopsis

=
©

SectSatureoides

=
=

SectThamnostachys

=
N

SectAmbleia

=
w

SectBetonica

o
E

SectMacrostachya

2.2  Subgen.Betonica(L.)

Betonica altcinsi U yed i bir veya ¢ o k . Yapraklar1 k ot s
genellikle derinlemesine krenrdte nt at ' trr. Us't cicek yapr a
ci ftler haline gel-;h@ k tca ccierk.l i ¥er t i Birlalkd teloe

14



genel l i kl e geni s s ecrltalnessetoil ralahseoatgadikerdobvaant: i |

ucl udur . Kali ks saps1t z, genel de diu-zenl i,
subul at , tepede dikenl i, agzi toayl adar . K
ve marjinal bir uc¢ kanhn7at il e keskin UuUc¢cgen

Bu altcins 4 takson ihtiva ede8. macrantha(C. Koch) StearnS. officinalis
(L.) Trevisan subspofficinalis, S. officinalis (L.) Trevisan subspbalcanica(P.W.
Ball) R. Bhattacharjee$. macrostachygWend.) Brig.[7].

2.2.1 Sect.Betonica

Tourkiye® déaryayi lyimngekiegicks Baz al yaprakl ar
ovato b | o rkgdad 1ar . Ty oO6rtidsida balsider glliyl e z evleer
Turkiye" deki tarl ér@dreralklodil 2é t)ipld exannt

Tez konus u Baonicadltansit ar aer i Nl Nl ébmenlceer i nde
kull ani |l di g1 Obindemjacraghdtuendiarr i1 n arasinda buy

cicekleriyle eStachysaoidesimlianan1 ki my as al i cer i
azl msanmagytaicratkalarra yapt | mi stir. Cesi tli |
ToOr ki $deritisveStachys G r | er i i ¢in kullanilan gene
tadrl erin yaprakli ve c¢icekl: dallari1, si1c.

i ¢ci | mektyy@offtinalisBee¢ ®khi den her derde deva ol &
stacysci nsi nin di ger bitkiler:i genel ol ar a
k ul | ak t .dSdofficinalis “betony purple betonywood betonybishopwort ya

dabi shoposawakt Yaygin bilinir. befomé&andarve A
Bir | talyan atasodzi der K i “ceketini sat
koymakBetagalrt.ernati f ti1 pta si f adtlgdticareyil a Gnl U
de yapirl makt adi

2.2.1.1 Stachys macranthgdC. Koch) Stearn

C&k yrll i1k otgwesbir ¢chiyt ki aoRinusprangnal 1 k vy a
kenar 1 ,aghusduirl eF k arn60@3n310sO my eyrulkesredkel i.kt e yet
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AvrupaSibiryae | ementi dir ve dagit | 1 mi Tar ki ye" de
i ran, Kafkasya sed#limgeécairda Oi ¢f8lk| emue mé k

k e R2:IStachys macrantha ni1 n genel[4yayi Il 1 s alanl ar.

2.2.1.2 Stachys officinalis(L.) Trevisan subsp.officinalis

Cok wyirllirk otsu bir bitki olup 1sl ak c¢a\y
kayd 1ykamac!l ar da, 800m vyukseklikte yetisir.
dagit | 1 mi Turkiye“de K. Anadol u genel ol

Toplul ugu, Kaf kasya, K. 9r aylardaolerk éndemidt e d i r |
degild.dir
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k e Ki3:IStachys officinalisubsp officinalis in genel [4yayir Il 1 s al an

2.2.1.3 Stachys officinalis(L.) Trevisan subsp.balcanica (P.W. Ball) R.

Bhattacharjee
Cok yrl 11k ot su bir bit ki ol up I sl ak
ormanl ar daki kayla3b5amacy ak slak| ilk3tOeD yet i si
el ementidir ve dagi |l 1 mi Tar ki ye*"de KB. \
Yar 1 madas.| (OrtaBYuganistan) veekdB.ndedi r,
aylarda ol ur ,[8.endemi k degil dir

17



k e KR4 IStachys officinalisubspbalcanica ni1 n genel[dyayi |l 1s al a

2.2.2 Sect.MacrostachyaBhattacharjee

Ot suycbki k bitkilerdifd.anBemdmatyaprakITa
yrldizsi ve basitlaiuoyltpt ébhanadleddrr) Kor c

2.2.2.1 Stachys macrostachy@Vend.) Briq.

Cok yirll i1k otsu bir bitki t&dnilk ayas ar p y a
bogazl ar i, acl k cay24T7T0k| pti k vekloitktak | pe tdia:
el ementidir ve dagit !l 1 m Tidrkiye" de KD. v
KB. i ran (Azerbaycan)8.se&kyliardeai oldiurC,i cerkd e

[8].
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k e Ri5:IStachys macrostachya ni1 n genel[dyayi Il 1 s alanl ar

2.3 SatchysCi nsi i zerinde Yapeél mék Anatomik

Stachys cinsine bagliTirakgygeaVadPayanpgll

kimyasal, sistematikporfolojik ve anatomibb i r cok c¢abB-2Z ma vardir [

Ayr iSmaey i nsi e 11 gili yapt I mis morf ol
ayrintili1 olarak asagirda o6zetlenmistir.

Erdogaak [23k t arafTihdlainy e’ de y(seat.1 | 1 s g
EriostomumsubsectGermanicagiki Stachyg tr G UOzeri nde karsi | ast
cal 1 syap ak nd balamsae.Boiss. Kotschy veS. carduchorum (R
Bhattacharjee) Rech. f. mor folojik aci dan
cal 1 s makda , govde, yapr ak vV e petioll er I
i ncel erHmicgteil re;r i n ve -adakomaki nol ikt er i y
Anatomi k sonuc¢l ara goére, taksona ait kok
fark tespit Beduoaihleane nii srtliirk.t e yapr ak vV e \
damarl ari ndaki mevcut vaskiuler demetl erde
t dr itn anat ombBtachy&a enlsli ink Ine rdiingier t drl erinin
benzer ol dugu belirlenmistir.
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Salmaki veark [24],t ar anf 1ynadpar | an bir ¢abBtacgymada | r
cinsine ait 37 taksonun v8i der i t i s 'Sidaritts mantand ' t tikorin  (
mi kromor fol oj i si i ncel engmilkst ivie. t@alamamad e
mi kr os koipiagliemmdimsdument um (tay ortdasia) f
Oneml i 0l cude degi skenli k go6stermistir, a
sabittir ve bu yilUuzden, seksiyon ve turler

edilir. Glandular ve gandul ar ol mayan tri komlar i1 n V

kal 1 nl 1 g1, hidcrelerin sayl si (tek hidcreldi
trikomlarin varli1 g1, epi der mal ylzeyine g
egriligi Ve t rialpoml aynlizneyivimdeé kig1 ptaksonc
karakterl erdir. Calisilan tuarlerde gl andul
i ki tip tespit edilmistir. Glandular trikc
alt tiplere bol dnimurstrnirsamwlamdutak vey&om
Basit dal s1 z vV e dal |1 tri koml ar gl andul
ol ustur must ur . SkEthgden®idbritis'iem aemri ll mas i ¢cin
degi |l dir . Bununl a bidrrlei kytiel delzdse e daiblaenn v d
tri komeakpl ati tabani il e kurt seklinde tr
kurt seklinde tri koml ar ki1 sa basit tri k.

spreading olanlara gomé agehi kmiybi1 vel gFan:
Sonuc¢ ol ar ak, trikom mi kromorfol ojisi bir

tdrl erin ayril masinda daha kullani sl i drir.

Sat 1 lark. Y28, Tur ki ye y a y stadchyssectgErigstoraume n
(Lamiaceag seksiyonunaa i t 32 taksonun nutl et mor f ol
mi kroskobu il e incel emi sl eletankmiomorfolbjlkde edi |
karakterlerinin tior diozeyinde taksonomi Kk ¢
taksonl ar i1 n ¢ oemuenld as enkultil ea Boveeird nveaya yuva
-3.0 mm uzunl-agénda genilsODi gi ndedi r . Nut !l e
bes temel t i mticdartubertulatereticulatmodth, slightlyreticulat,
Colliculattuberculat, colitulatks mo ot h . Reticul at tip, cal 1 ¢
yaygln &1l a nmm@ni8rrcretica subsp. vacillans i ¢ i n Collicul at
karakteristiktir. Reticulate smooth/slightly furrowed sculpturing ile altseksiyon
Spectabilesli ger |l eri den kolayca ayirrt edilir. Bl

S.creticema | ttdrl erinin ayrit Il masi ic¢in kullani sl
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Donmez vdtarkhfi h@én vyapS.paaswis(bi)y" ciath 1 sn
mor folojik, anat omindd evnemiesktoilro.j S.Balustczael | 1l si nkal de

(L.)* in morfolojik, ainmdeelmdrkmivet ierk.ol ©@gli ks |
g 0 r & :palustris i n yapr ak d aman Inanramdd katr iern.irree i k
kesitlerinde 06z parankima hiocrel eri yoktu
kapl ami stir. Ayrica korteksin buayduk bir
Toprakl ar i1 n fizikasdli & zoeplrlaikWd lae rdit r ki IKliimy a
geng | i k1 e; tuzsuz, hafif al kal i, orta dere
fosforl u, orta derece humusl u, eksi k pot .
cinko ve magnezyum minerall eri bul unan t or

Uysal ],t &r a fStachyxaetical. subspsmyrnaeaRech f endemik

taksonunun morfolojisi, anat omi si ve ekol
¢ al 1 s$neraetiea;subsp.smyrnaea nLamiacegg mor f ol oj i k gozl e
k 6k, govde ve yapragaymriinmtathat oomirk . soezke Il ldie
Bit ki Kkisirmlaritnin bi.om@dlri kmad | amh euna yg
anatomi sinde sklerankima adaci1 kl ar tespi
dol udur . Govdede 0z parankirmaasttilkanmi.st ok
korteksten sonr a iri hidcrel erden ol usan
mezofilinde pal i zat vV e singer paranki mas
amfistomati ktir. Bitkinin toprag! laz der e
azotcgca orta, fosforca zengi n, potasyumca

zengin bulunmustur.

Erdogan E.],bvecar iSshadndese S. carduchorurhun
karsilastirmal. morfolojik ve eétlamdkoji k ¢a
taksonlarin genel goriudnusiu ve trikomlarin

Ust vy U mmigeouspkoseyapraklardeS. balansae S. carduchoni d far k1 1 d 1 r

ve darg 6 vde vy aplangldndeaater .t 1 ir ki turde kaliks v
Ortidsunde bazi farkl 111kl ar Sthcdyg giur | @21 en
tirnl1 -tuenl ki Itloipr ak | a-7,60a organik ynadde 2,3R16%, 7 , 2 9

topl am t uzl72Wcfesfori 8024.51% Qe potasyn 204254%o0 | d u g u

saptanmi stir.
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Giuliani ve ark. [29,t ar af 1 ndan y ap Stachyp Betbnica cal 1 s
altcinsi (L.) Bhattacharjee v&tachysal t ci nsi ne ait taksonl ar

i ncel eBmi g bl BetomeadesStachySs e ai t her i K al t ci
gorulen glandular trikomlarin (semsiyemsi
Cal 1 smada hi stoki myasal yonteml er i kul an
Uzerindeki tri koml ar 1 n yramikroskobu ¢SEM)dea g1 | 1 mi

I S1 k mi kr oskobu (AlicMg Betonicas aidreacesl esrenmisg tyierms i
ihtiva etmektedir. AltcinsStachysb y itk kapi t at toylerin farKk.l

altcinsBetonicat iy t i pi baki mindan fakirdir.

Salmaki ve ark. [3Qt ar af i ndan yapi1 |l an Stachys cal 1 s
(Lamiaceag ci nsine ait 30 taksonun polen morf
konmustur .StaClyx i amadan 30 taksonunun pol en
al ttar) calisi1 12t gkson PBol gm|l mgmadhoj i si
calr st I mistir. Cal 1 s1 1 an cogu taksonl ar |
sferoidal'dir. Fakat subprolat, sferoidal ve ofdat er oi d a | pol en tanel
tidrde bulunmaktadi rtr iPodlematt a'nteil reor i Aygrein ez d
de . iberica S. atherocalyx Sideritis montanp tetracol pat*™ t
mi kroreti kul at (s1 k gor tplsend ati pa, daagsfigve
Calirsilan taksonlari1n pol en mor f ol oji si
ayril masinda kol ayl 1 k sagl amakkadyonl aBu r
stnirlarini belirl eme &.euchedapad a1 dyel eOr nedi
| Gmenl er i il e karakterize edilir. Ayri1 ca
sekl i-s foebrloaitdal " di r . Bu ¢ &bntosachgsdahil olareky i t s on
S. angustifolia S. iberica S. sparsipilosahem de S. atherocalyx d i r . Bi zim
sonucgl ari1 mi z go0st erSmeulicolasale S. lavendulifbliagibi ne kad
bazi tdarl er mor f ol oj i kStaohy%a riark morfolbjignk ar akt el

dayanarak diger tourlerden ayril amasi miumk:/

Vundal Stdelsci nsinin Hirvatistan'daki yec

Uzerindeki trikomlarin dagi |l 1 mi Stachyge mor f
alpina(L.), S.officinalis(L.) TREVIS., S.palustris S.rectal. subsprecta S.rectalL.
subsp.subcrenata( V1 s . ) SB&lii@lia)TEN., ve S. sylvatica( L . ) © nin
yaprakl ar i Uzerindeki tayl eri I s1 k vV e t &
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i ncelenmistir. 6Stpnve glraulargdineyadéutip atikom
bul unmuwtathysrc.i nsi ni n gl andul ar tadylerinin

acl k|l an Bapalusgrisve S.. rectasubsp.subcrenatave S. officinali$ in

0zellikle aktif 2 &achya tedtaa I t rrassspiomaa vfear k1 1 |
mevcut trikom tipleri Uzerinde mikromorfo
ol mustur. Cal 1 s maStxlyst akisrohd ,arii ndaelienen i Koc

anahtar sunul mustur.

Giulianive ark. [32t ar af 1 ndan symapial aAn Lafficeadeaed aylal
taksonlarinin glanddul er trikom yapi1 si vV e
Altfamilya Lamioideaéye ait {Stachys alopecurad..) Bentham subspalopecuros
S. officinalis(L.) Trevisan subspofficinalis, S. germanicdL.) subsp.germanicaS.
germanical. subsp.salviifolia (Ten.) GamsS. sylvatica(L.), S. heracledAll., S.
plumosaGriseb.,S. annugL.), Prasium majugL.), Sideritsromang L. ) } ve yaki

bir grubu Scutellarioideae.Scutellaria galericulata(L.) tak s onl ar 1 ni1 n Ci ce

yaprakl ari ndaki gl andul ar trikom tipleri
mi kromorfolojik olarak incelenmigstir. Lit ¢
bilinen semsi yemsi Ve k gk kapnt ati ger i k
tiplerine: (sapl semsi yemsi toyl er vV e k
rastl anmi stir. Cal 1 smada, kapitat tri komu
hari¢, daha O0nce hig¢ tespit edil memis ol dt

Fdciani ve ark. [33, t araf i1 ndan vyapitahyairdaayas
g 0 st Stackys germanicdlLabiata@ gr ubunun tri kom yapilar.
morfolojik ve taksonomiKk a ¢ 1Sd germanican c e | e mi
(Labiata@ gr ubunun tdad&iolm mglagnilrmir imar fol oj i k v
i ncel enS. gdmeaniodsubsp.germanicah ar i ci nde i ncel enen b
cok hucreld@ ve basi t ek hicrSetymphaBadap i t at s
i se trikomun bu diirpdl e€al 1itgrmpa ks dn ulciuonrdeal ik
tri koml ar 1 n @ @gdimahicasubsp.gertnanicaeSt germénicasubsp.
dasyanthesS. creticasubsp.salviifolia, S. alpinave S. heraclea avy 1 rt et med

kolayli1 k sagladi gr ortaya konmustur.
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Di nve ark.[34], t ar af 1 ndan SltaghysKLi) yciasi seksiyok i
AmbleiaBentham (amiaceag t Uur | er i Uzerinde karsilast.

vV e pal i nol oyap: |Ichaulsitsimma StadBys(L.)ccinsi Arphiei@ d a

Bentham Lamiaceagseksiyonnaaiti ki t ar cal 1 st I mi stir. Bu

anat omi k karsilastirmaya gor e, govdedeki
kuti kul a kal i1 nl 1 kl ar vV e stomal ari1n dag!
belirtilmistir. Poimah i t ahekeérioni mée k yapk bdb

ekzin siuslerinin bu iKki turde aci kcgca far
sonuc!l aS wldirgnipe | enl er i retipil atS.eytnzi n suUs
p o

l enl er i reti kulat ekzin suslerine sahipt

Erkara veKoyuncu [35],t ar af i ndan Tur ki ye' de yay! |l
O0nemi 2 &tachys(L.) (Lamiaceag t GUr Gnidn anat omi si vV e
i ncel enmi st i .annud(l.) sgbad.anngava. dnayave S. byzantina
ekonomi k acidan anatomi k ve morfolojik o
goOrLamiaceat nin tipik dort koseld. karakteri za
Govde kesitinde en dir st aki t edk tsalbrak ahal
di zi |l eremikg m&olhlicr el er bulunmaktadir, en
hidcrel eri gor al mastar . Yaprak amfistomat.
anisositik tip stomaya sahip ol dugu t esg
arastir ma s o ndbgcHystaksomud polerniinde subébistbprolat ve
tricol pat ol dugu saptanmi stir. Det ayl 1 b
zamandaS. annua(L.) subspannuavar. annuave S.byzantind d a -gtaraulatt at

ol dugu belirlenmistir.

Gruji ¢, S], tveer ad 8. letatdicm (&6seb.) Hayek i n veget at i
organlaritnin ve kalikslerinin anatomisi %
mi kroskobu (SEM) kull anil arak incelenmigst
altcins Betonicd ya ai-t t (nr |vearsdkel | ppet idoenieti nde ek
fl oemin varl i gi yaprak ve yapr@s&kl issapliannd ab i
parcalaritnin yldzeyinde uUu¢ tip trikom bul u
hidgcreli, nongl andul adilecepettacdalk b amioms
Stacyhst aksonl ar 1 nin bel I mi kr omor fol oj ik \

taksonomi k karakterler ol dugunu go6ster mekt
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Salmaki ve ark. [3f ¢ al 1S@echgsd & ami aceae: Lami oi d:

baki mindan zengi n, geni s yayirlirsli1 ve tak
yaylli1s gésteren cinsin 12 seksiyonunun t
ayas.| ve yaprak saplarinisn kairsitlaaysitniir mad
sitniflandirmasinda kul | ainvieslan adloariiikl etnz etl d

degerl endir mekmii gStachysy ér t ekl eg i rgieln e | yapr
Lami aceae ve <cins Uzerinde | @al tishikl agalbiisrn
dogrul adi g1 ortaya konmust sn.achdytswinlsersiim
aylrt edi |l mesinde kullani |l an yaprak anato
di agnosti k karakterl er as adgviednatkriall e r u zguinhb iud

dorsiventr al eksen, petiol de medi an dem
paranki masi nin hicre tabakal ar. sayl s, k
tipi . Bu c¢cali smaya dayal. ve oOnceaki cal 1
0 r n eAmbleig Aucherianave Fragilicaulisd o § a | ol arak ortaya ¢I
Ol i :nMiad bol gesi gbzden gecirilmeliyken s
gerek wvar ya da herhangi bir degi si kIl i ge
oligotipiks ek si yonl ar 1 n ayr 1 Pantosgachpsbhamnastachysl ar 1 0
ve Trinerves ek olarak Zietenia e s si z yapr ak anat omi k 0ze

desteklenir.

l cel i3 Mu [cal 1 smada, Tur kilnjraedsubads yay 1 | |
Bhattacharjee seksiyonuna ait enderStachys pumilaBanks ve Sol.S. citrina
subsp. citrina ve S. citrina subsp. chamaesideritist ak sonl ar 1 , anato
mi kromor fol oj ik ol ar ak cal i1 st1 I mi s vV e k a
Tadrkiye"nimihdekwk!| it oglkeahean O0rnekl er cal 1 s

etmi stir. Toplanan oO6rneklerin bir ki smi h
K1 s mi da %70" 1 i k al kol icinde muhafaza ed
I ¢ci ndeki O0rnekl| egrodvedre meenuyed pralkarerki ne kes
ylizeysel kesitl eri al rnmi s v e dai mi pr e
deskripsiyonl ar vV e t ay morfolojileri dai
fotografl arin deger |l endi roirlfroe soij i lidrei yRle@m
mi kroskobu hem de taramal I el ektron mikro
l st k mi kroskobu c¢alismalarinda, Wodehouse
ve numeri k o6zellikler bu pr epdearndtelrarn iynize
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ornamentasyonl ar. ise SEM c¢calismalari1yl a

nameri k o6zellikler stereo mikroskop 11l e
stusl emel er i i se SEM <c¢al i1 smal ar 1 yéna tespi
sonucl ar, anatomi k karakterl er il e pol en,
yaki n akr aB.aitrinalerSl ppmild ol ant aksonomi k si1 ni1 fl
degere sahi p Sotitdnd gumu ,alftaktaitr |l eri nin ayr.
snirl 1 ol dugunu godéstermistir.

Stachysc i nsi ni n hala taksonomi k probl eml ¢
Betonica ve Stachys altcinsinin ya da tek bir altcinsinit ani1 ml aamas i
tart i sCadliisdnar .k 0 n u Baionicealtansit g e ueanapl emi $§ gi |

morfolojjkveanat omi k c¢al imimgatliarr.a rast | anma

Bu c¢cal 1 sma i Betonitadtcinsinirg ianl it aklsam!| ar 1 ni1 n
yapl s ortaya konulacak ve elde edilen an

problemlerine ¢6zUum UGdretil meye cal i1 s1 1 acak
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33MATERYAL VE Y¥NTEM

3.1 Bitkisel M ateryal

Anatomikc al | kmddani takslonbdlaam mDAKCI DEK Ekr
yuriagtiogcoul 0guHKBAGTUBRLP2PAK39 no* |l u ve “Tir
Stachys L. (Setifolia Stachys Fragilicaulis, Olisia Seksi yonl ar 1) TOr
isimli TUBiI TAK Proj

Universitesi NecatibeE i t i m Fakul t esi herbbhrpmmghda. m

Taksonomi k Revizyonu
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* °s il g A

v %

Clz s, %
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o %
26° 28° 30° 32* 34" 36° 38’ 40° 42" 44°

k e KBil:lBetonicaa | t ci nsinin | okalitelStachysnin Tur ki
macrantha 2: Stachys officinalisubsp officinalis (L.), 3: Stachys officinalisubsp.

balcanica 4: Stachys macrostachya
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Tablo 3.1: Betonicaaltcinsinin lokaliteleri(1: S.macrantha 2: S. officinalis subsp.
officinalis (L.), 3: S.officinalis subspbalcanica 4: S.macrostachya

Takson adé Lokaliteleri
1. Stachys macranthgC. Koch) | A7 Trabzon: ErzurusT r abzon es ki tar
Stearn dagi zirve c¢aylrli k alanl g

m, 10.08.20138BMutlu 1001

2. Stachys officinalis  (L.) | A6 Samsun: LadikK i peci k k 6 y étekleriaydylal
Trevisansubsp officinalis caylrl ik 4@&@91320N/3EAB.WDE, 1230 m,

26.06.20138BMutlu 1003.

3. Stachys officinalis (L) | A3 Dluzce: Cicekli yayl asi
Trevisan subsp. balcanicajlac¢ci1 k al and4@°a38 NIBEKCGL, 16. 1
(P.W. Ball)R. Bhattacharjee | 25.08.2018Mutlu 1004.

4. Stachys macrostachy@end.)| A7 Gimishane: :-Gubmizsihmanan yol u

Brig. dagi Kusyuva ewayllOaskim giicreirs
40°17'27. 90" NA®R® M,313.08 2013 BMatiu
10@.

Bal 1 kesir Uni ver sidakeislit edc ahtdrbbeayr yEIgnutnic
Betonicaa |l t ci nsi taksosltar Truirki y es Hil doilr@esii , ob a
floristirdapalyagsmaal an4,39r ak yapi |l mistir

Cal 1 smada k Beténiganailltacni nsimtaksonl ar 1, D

Akcicek tarafindan teshis edilerek onayl ar
32 Anat omillektal ar

Gerceklestirilen anatomi k c¢ali1ismal arda
el de edilen bhecb&lFyurmi 6knekl evanuttel mar govde,
kull anit | mi snutletd sBodakacbdager biltskmal marda@aal

kull anit Il mak Gzere %70"I1 i k al kol iceren et.i

Anatomi k c¢cali smalar i ¢in olgun bitkil el
ve yUuxewsdl er al it nmi stir. El de edil en k e
gorul ebel mesdrev i ¢cerisindeki ni sast a v b.
uzaklastiril abil mesi i £GHOH)X) n ¢ el ieknl ey alkph d Mma

28



Daha sonr a doku vV e hidcreleri daha ayrin
belirleyebil mek idmacikylltd k% ad ratlilk ksilem ened k tg | e
skl erankima gi bi odunsu dokul ar belirle

paranki ma tabakasiinbi bedtyal amekyggli anmugbl

Al 1 nan kesjidlleatri ng ldaigsinetr eemiay lad haline ge
[40].

Anat omi k cal 1 smal ar , Ol ynutetuie ilgB X5 3 mi k
mi kromor folojik c¢cS8EMswmal & ympes MGZA16t Bt e

mi kroskobunda yapit I mistir.
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4. BULGULAR

Cal 1 sma

k 0 n u sStaohys cinsirle uag Betoniaa @ltcinsinin 4

taksonu (Stachys macranthdC. Koch) StearnStachys officinalis(L.) Trevisan

subsp.officinalis, Stachys officinaligL.) Trevisan subspbalcanica(P.W. Ball) R.

BhattacharjeeStachys macrostachysvend.) Brigjv ar di1 rak ¥ enlbar tar as |

Ci

Kk

karsi | ast

-

C

bir takitm morfolojik olarak ayirt edi
vertisi | | at , kal i ks, ta@uy&prak)Y ebukunmakaadg,
3“veeil mi stir;
Tablo4.1: Betonicas e k si yonu taksonlarinin
S. macrantha S. officinalis subsp.| S. officinalis subsp.| S. macrostachya
officinalis balcanica
G°vde |1060cm 15100 cm 15100 cm 30-60 cm
Taban Ovat-triangular Ov at obl ofOvat 0 b | g Oblonglanseolat,
yapr ak obl ong® a,|oblong"® a
2-15x 1,510 cm, 3-12 x 1,55 cm, 3-12 x 1,55 cm, 3-10x 12,8 cm
Petiol: 330 cm - - -
G°vde [Taban yap/ Taban yapr ak Taban yaprakTabanyapr a
yaprakgor e daha |[benzer, dvalbenzer, dea| benzer,
ki sa sapli|kisa sapli|jkisa sapl:
- - - Petiol: 3,59 cm,
- - - Lamina:511 x 1,52,5
cm*“dir.
Vertisillat 1015 ¢icekl|1520 c¢i¢cekl|1520 ¢icekl1216 c¢i ¢ekl
1-2 aralth mdsafe 1-2 ar al 1 k 1-2 arali k |12 aral 1k
2-5cm aradaki mesafe 1;5| aradaki mesafe 1,5 | mesafe 1,51 0 ¢ m
cm cm
¢i -ek |Govde yap/ Govde yap|lGovde y a p| Vertisillatlardan uzun
yaprakbenzemsag)i d|benzer amabenzer amgyukari da s
yaprakl ar Asagil ind Asag:! i nd
vertisillaljvertisillajvertisilla
kal mistir
Brakteoller | Lanseolat, Ovatl anseol a|Ovatl anseol gLanseolat,
ovat elipt|lovat elipt
4-15 mm, 5-10 mm, 5-10 mm, 3-12 mm,
di kenl i, ylyesil, dikjyesil, dikyesil, muk
Kaliks 11-17 mm, 5-9(-12) mm, 5-9(-12) mm, 12-15 mm,
Di sl er: 1/|Di sl e3dxkalks| Di sl er : 1/Di sl er: 1
tapa, tapa, tapa, tapa,
dike n | i uc di kenl i uc|di kenl i ucgldi kenl i uc
Ta- Morumsupembe, Beyaz, kmor | Beyaz, k | Morumsupembe,
yaprak mor,
30-35 mm 12-18 mm 12-18 mm 17-22 mm
Meyveler 3,54 x 2,53 mm 2,5x0,7 mm 2,5x0,7mm 3x0,7mm
¢i - ekl|6-9aylar. 6-9 aylar. 6-9 aylar 7-8 aylar
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Anat omi k ¢ al 1 s mamorolojik karaktedeee ilayewlarakr 1 d a K i
taksonlar arasi ayirrt edici anatomi k kar alk

4.1  S. macrantha(C. Koch) Stearn

k e K4il:IS. macranthang@enel go6r 0nudsid

k e k4i2:1S. macranthaA) HabitusB) Ci ¢ e k
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411 G°vde AnatpeEmiek Y

Govde vyuvakdsag@d wheéknagnt abalkasdmndgaa kubi
da poligonal sekil I hidcr elbeurlduennma bt a g mu.
Epi der mi sortalaritadb 6 6 e pmim k ad Gilani [r1 gk intdieek Wira a1 Gdu
(Sekil 4. 4)

Epidermal tabakada rart i alossnestipiradé g1 t 0yl
34htcrretlli tpiaylee dug Dalug kapitattiptedlapiikih 0 c b a ki
tek hicreli Vepeaedd at alhilikapitawe peltatt d y tazar
yogunslauhgiap &egi-#.0.4dr 5

Kal 1 ortalandgB3047 p m o épmlermist abakasi nin altinda
kortekste;kd s e | atalamal3457 um Kk al 1 vele-v g 1s nyavaldk) hafif

basi1 k, diozensi z ceper |l hidcrel ekddsm ol us
kol | e nbklununadsv a mi-6 d a paraakimavesonrat e kK endodeaniisi
bul unmaktadir (Sekil 4. 4)

Merkezi silindirdeilk olarak 2 s parag¢ al | bir peri skl t
(Seki.l 4. 4)

Mer kezi silindirdeki il etim demet.i k ol

yap! dkaodsierl.er arasinnéhbksmhkid@agelkear edahma a z ar an
az 1| Ksilemdeki trakeleortalama 76t 2 7 pum c¢api ndadirr (Sekil 4

Merkezi silindiin 6 z b dylugveasril a k ,i nlciey Upkeepkenaatlk i
hiucrelerdeSeliuls misda)ur
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k e k4i3:1S. macrantha n 10rv dgg e ni n eg Okrelsniutsit genel

k e k4i4:1S. macrantha ngérv de eni ne k esepidermiskak : kuati kul a
kollenkima,k p : k or t e k &n: gndodeenmgis: peniaktfl floem, ks:

ksilem,6 : .0 z)
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k e K45:1S. macranthan1 n govdesinde: A) Tuy Ortdsu,

k e kK4i6:1S. macranthan1 n govdesi nde kapitat salgi ti

k e K4i7:1S. macranthani1 n govdesinde peltat salgi tay

k e k4i8:I1S. macranthani1 n govdesinde amaryllis tipi s
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4.1.2 Yaprak Anatomik Ya p é s é

Yaprak orta damar bodl gesinden alinan er
vV e st tarafinda tek si1ral. kibi k ya da
tabakasinin varl 1 g tespit edi Il mi stir. E
kal i1 nli1 grnda kdlia talbakkals I il e oOortal mast

ortalama 34.35 um al'¢t epidermis hiucrelerdi
(S e 9l

Al't ve Ust epiBermhnics et abdloamennoase2tipi
ki hicrelicrbhs 8sapaekamhiip kapi t(Saetkidal gi
412.0rt 0 toaylerinin yapragin altinda uUstiind

Yapr ak kal 1 nl 1 g1 ortalama 456.44 pum"
epidermis tabaksasrianiin palltiizradd ; sntuek! al tsiimd
parenkiam8e kKild)

Yaprak orta damar bolgesinde koll ater al
enine 439.13 pum, boyuna 128.85 pupm" dir .
ylUzeyi ne ftadobbk asn rtadng al t-& deakahi theahaakok
yer al 1 r . FIl oemin hemen di s1 34das iyraglriak
skl eranki ma hicrel erdendSek4ads uaas danbar r t abe
boél gesi nde yer el lilaim dekatinin ksitemindaki trakelerip t
ortal ama c¢capl ar 10.08 puym,dir.
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k e k49:IS. macranthanlarpryadgr haendamar kesit.i (k: kuoti
pp: palizat parenkimasi, sp: slUnger parenk
floem, sk: sklerankimp

k e k4ilQ: S. macrantha nyarp r a gninekesiti k : kuti kul a, ep: ep
pali zat parenkimasil, sp: siuUunger parenki mas
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K e kdill S.macranthani1 n yapy a@n ndai t

k e k4ilZ S. macranthan1 n yapraginda: A) Basit tuoy,

k e k4il3d S. macranthan1 n yapraginda amaryl |l is tipi s
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4.2  S. officinalis (L.) Trevisan subsp.officinalis

k e k4il4: S. officinalissubspofficinalis® igrenel @ 6ér Gnds

k e k4il3: S. officinalissubspofficinalis: A) HabitusB) Ci ¢ e k
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421 G°vde AnatpeEmiek Y

Govde enine kesesnt comatand&ak4 kgmgnhdagi nda
K1 vrbiimml 1koti kul a olbrd ke&kk a9 1r ail e pdrl ti [gloinal vey

hidcrenl eddisan epidermis. gorual mastar (Sekil

Epi dermal tabakaeeaadls eilpdetpkd raidr tsieydielrde =2
bulunur. Bununla birlikte seyraiarakd 6 r t | @vetekd i ic sap blup
kapitattiptes al g1 t 0yl erSenkei H20.tU8 nmi1 st 1 r (

Ortalama2243 um kal 1 nd pigd enrdma&li t &ibkartelkste 1 n al t
ortalamal5750pu m k al 1 nvelOdlal < aakbiagkaar hak, hafi f basi

ceper |l hiucrelerden ol usmushulungr)Ak dyedakapl
5-7 s paraekimavesonrat e kK endodeaitvw ar(dSeki.l 4. 17)
Mer kezi silindirinill2]| &wvatpallgimk as ibi ol are kp

bulunmaSe&dir 4. 17)

Kol |l ater al ti ptedeki il etim demetl eri
S 1 r al aKsilemdgkitrakelerin ortalamg a p | &1514 J4%"e kdlid)r

Mer kezde i ,nyuearlakcveep e If lair k | 1 boyutl arda
hiucrel erudsemiol wszm bol g8ski . butubmpktadir
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k e k4il@: S. officinalissubspofficinalisd igrd v d e

emngpend&lestgdr dnias

k e kK4il7: S. officinalissubspofficinalisg 6 v d e
kor t ek &n: gndodeemmgis iperiskisfl |

epidermisko: kollenkimak p :

floem, ks: ksilem,6 : .06 z)

40
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k e K418 S. officinalissubspofficinalis® igrmd vsehade A)TUy OB) uBéasit tay

tay

Al

\ A

k e k4i2Q: S. officinalissubspofficinalis® igrd vsohaek api t atd. sal g1 t ay

k e K421 S. officinalissubsp.officinalis® igrd vsithdeamaryllis tipi stoma
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4.2.2 Yaprak Anatomik Ya p é s é

Yaprak orta damare ni ne kesi t | encallsndi goivnadle v e
sekil i hicrelerden olusmus tek si1ral.i ep
U zienalamad576p m kal 1kl vrpiimlidik i & b & ké sl il e oOrtal

epidermish U ¢ r e lorealamaB7i41®  rapidarinish U ¢ r e lorelamag4i4sm
Hm kagirmda ol duguy Stekspi t4.€2i)I mi stir

Al't ve Ust -4e rhplipilosetiindesdtr ¢ G | @r6ir ti lhaicr el |
batkh(Uc saphapt at sal g1 tidylenespi sa@ekt mpel i
424426)Ust erpidermiste bulunan o6rtu tuouyleri

Yaprak k al 1 nl 1 g 1268897 {1 élda Mezofil bifasial tiptedir.
Mezofilde 23 s 1 r al 1 -“4pasliirmag &ir ispar 8nki mésS$ekblul unr
4.23)

Ortalama ota damar ¢ a enine 1257 5 g mna®@3ylu “p mdQrta
damar dan al limyaanp reérgytimee Kierse tb &8xainrledlais 1 md a
kollenkimas,1 al t ylzeyi n7é8 s b aldlsarkollekkimss! ilbaldnar.
Floemden hemen sonra gelgaprak altepidermisk 1 s mi na b&Basi talkFaft
skl eranki mat i (kS ekiiclryaptale @ar )vdaar dadayerialanletim
demeti kollateral tiptedilKsilemdekitrakelerortalama7r0 4 pum capi ndadi1 r .
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k e kK422 S. officinalissubspofficinalis® iyapraj 1 rontardamar kesiti (k:
kati kul a, ep: epider mis, pp: palizat ©parer

kollenkima, ks: ksilem, fl: floemsk: sklerankimp

k e k423 S. officinalissubspofficinalis® iym p r ae@imerkesit{ k : kot i kul a,
epidermis, pp: palizat parenkimasi, sp: s
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k e K424 S. officinalissubspofficinalis* i n: A) yaprak tday o6rtiosd
tayada

k e K4i23: S. officinalissubspofficinalis* i n yapr agi nda®)Kaatdatg:1 t 0y
sal g Pettatisya l&By1 t

k e k4i2@: S. officinalissubspofficinalis'* i n yapragi nda®)Kematatg: t Gyl
sal g1 etlityatB)saHl g1 tay

k e kK427 S. officinalissubspofficinalis® i n y a pmagylgsitipi stcana
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4.3  Stachys officinalis(L.) Trevisan subsp. balcanica (P.W. Ball) R.

Bhattacharjee

k e k428 S. officinalissubspbalcanicag e nel .gdér Gnus

k e k429 S. officinalissubspbalcanica A) HabitusB) Ci ¢ e k
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431 G°vde AnatpeEmiek Y

Govdenin en di sinda; kiabi k veya oval S
epider mi s tabakasi btud lua lodamaa 0 618. pEpi der
kal 1 nl 1 Jiné#ftit ptkaabhaak a s | il e o6rtaldadar (Seki

Epi der mal tabakada Orttliantmiyydhiteegial2g
tomentose tipindey o gun bi &r tsie tiudwdBa sd 6 h i ¢ rsapltak
h U c oleplsayrekkapitatt i pt e s alsgip stitey tpébtivit ebmektedir
(Seki H43%). 32

Epidermist a b adktaasna2098u m kal r nDegeamiadal er de
ortalamal0298u m kal 1 ve?-8sgiimadlaiar | ak, hafif basi k,
hidcrelerden ol usmus k& 6ekerkibd | ekibksieiaeeg 1 kw
arasindhiwnyes:| yalr kol | ernkii Midha b palaakimena kt ad 1 |
vet e k endodeariiul unméle&addr 4. 31)

Merkezi silindii n i | k t ab akkatssie | elrledies efl eermi s&rl as 1 n
isepar caveal2 msgmral(i1Se.ki |l 4. 31)

Merkezi silindirde yer alan iri iletim demetleri kollateral tiptedir. Trakelerin

¢ ap bralamal25 78 pm, dir (Sekil 4.31)
Mer kezi silindirin drityaik) n da icyeapieaddlian
parek i mati k hidcrelerden olusmustur (Sekil 4
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k e k4i3Q: S. officinalissubspbalcanicd ng @ vsohire ni ne kesi tl. genel

k e k4i31: S.officinalissubspbalcanicd ng@vde enine Kkepsi ti ( k:
epidermisko: kollenkimak p: k or t e k &n: gndodeermgbs:i pemiakifls
floem, ks: ksilem,6 : .06 z)
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k e kK432 S.officinalissubspbalcanicdni1 n: A) Goévdesinde tuoy 0

Govdesinde basit t oy

k e k433 S. officinalissubspbalcanicd n 16rv siggek api t atd. sal g1 t dy

k e K4i34: S. officinalissubspbalcanicd n gorv sirmlek api t atid. sal g1 t dy

k e k4i33: S. officinalissubspbalcanicd n1 n g 0 vPdeelstiantd es:alAg)t t Gy
Amaryllis tipi stoma
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4.3.2 Yaprak Anatomik Ya p é s é

End s tottamma0.6 4 3 pum k adltilzn Ir 1 gkitinacbak k b a | il e o1
olan ve oval vya da kiubik sekil i hidcrel er (
al mak Orathmar alada 2695 um kal 1 nl 1 g1 ndé@creitee reipnied er
1771 pm kal i nl i giircded eahiimepr déSmks| 4. 36)

Epi der mal tabakbidwpi @e t IUaTomaytesdipgrdel g |
2-4 s Dr & llerineviegaptek,b adssohtic kalpi t datl jyapeliatg al g1
tuoyl erine Sreksti4.4n Mi8st 1 r (

Yaprk kal 1 nl 1 g062r padll ddhivrel 414t epi der mi s
arasinda yer alan mezofdl stabadkasmiagreek psa
hidgcrelerinden olusmustur (Sekil 4.37)

Kollateral tiptekior t a demprtal ama dnine27634 g,p ml e
boyma744 1 n mOrtadamarday apr @gt mtnar adfa kdahs sk ir aill m
al ta bad¢aar8 s k rlevharkolenkimas v ar &/e floemindi1 s1 nda al t
epidermise bakan taraf®a4d d$ ur a k|l er an ki ma$S ehkiiclYapfake3r6) v ar
orta damab 61 gesi nde ikloétiamerdaelmet ii Buyilettm al mak 't
demetindeki ksilemde bulunarakee r i n ¢capl 2619 dmm*al ama 8.
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k e k4i3@: S. officinalissubspbalcanicdi nyapr ak orta damar kesi't
ep: epider mis, pp: palizat parenki masi1 , sty

ksilem, fl: floem sk: sklerakima).

k e k4i3%: S. officinalissubspbalcanicd n yapray 1 remine kesit{ k : kuti kul a,
epidermis, pp: palizat parenkimasi, sp: s
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k e k4i38: S. officinalissubspbalcanicd n 1 n

tay

0»/“ =

.‘Z»")kLJi‘f’f’*mf S

k e k439 S. officinalissubspbalcanicd n 1 n
Kapitats a | guB) Peltaty al gu t Gy

yapragtitnin: A)

k e k44Q: S. officinalissubspbalcanicd n 1 n

y akparpaigtiantd.as al g I

k e kK441 S. officinalissubspbalcanicd n 1 n
Amaryllis tipi stoma
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4.4  StachysmacrostachygdWend.) Brig.

k e k442 S. macrostachyang@anel {{©O6r Gnius

k e k443 S. macrostachya) HabitusB) Ci ¢ e k
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441 G° v Armtomik Yap é s €

Goébvde enine kes.iadrtalameddd 9 & nkpadhi i sn bt dgb ankdaad a
kiati kula tabakas! il e Oortal 0 olmamgekve kiubi

strali1 epidermis(Sakakad1 4%¢r al maktadir

Epi der mal tabakada o6rtio vey2B3hsialgl itiy
stellatet i p  oUrbulinur.Seyrgki k i hblasgrtek h Ui ¢ 1Isagal sahip olup
kapitattiptes a I @i i ile paitattiptes a | g 1 ihtivdiegddn®@ e ki +4.48). 4 6

Epi der mi s ktad b enthlarg20L50ijuméirDev ami-hdal rlal |
hipodermis, Bt 1 n d a kortekste; @rtalamd 7520y m kal 1 vell21d1 nd a
si1 ryallviar | ak, hafdgdéepebralsit kh U cdriezleenrsdiezn ol us mu s
kapl ayan k 6 sbalunkrédir id e ms&ldsom asspareakimave sonratek
s | reradbdermisnevcut tur . (Sekil 4. 45)

Merkezi silindirde ilk olaralp a r ¢-& | 3 pedskly e r (Seelkidgd). 4

Merkezi silindirin 6 neml ik 1 §mr n kol l ater al tipte
dol durmustumanl|l Esi hdmnele@mBeluerr capt adanmar 1
4.45)

Mer kezi si | i nidnaéd nc dpce Mdbig, ynpakenkestik | a k
hicr el erugbeinr odzusbm!| gesi bul unmaktadir (Sek
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k e k444 S. macrostachyang @dvde emingend&lesigdn dnius

k e k443: S. macrostachyan g @ vsthire ni ne ke s i epepifekmis, k it i kul
ko: kollenkimak p : k or t e k &n: gndodeemgis:i peniakfl flpem, ks:

ksilem,6 : .0 z)
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k e k448 S. macrostachyang @ vsmhde A) T W r tB)sdYi1 I dir zsi1 tay

k e k44T S. macrostachyang @avsdien d e s al pA)Katpliytia ttaispallegrii t i
B)Pel t at sal g1 tuoyd

k e k448 S. macrostachyan1 n govdesinde: A) Kapitat sa
tayada

k e k449 S. macrostachyan g @ vsthdeamaryllis tipi stoma
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4.4.2 Yaprak Anatomik Ya p é s é

Yaprak orta damare ni n e kesitinde, en di st a 0\
hidcrelerden olusmus epidermis tathlanhas|1 yer
0672 pm kadamiln gk itliak wlr@rialamacepidlermish G cr e
kal 1 nl 1 g1 Us®2udlsekl pmdeatespsdt edil mi sti

Alt e@idetr mi s y3u zhelystetlegetipitn @dyd agdrd 1 r . Bas i
ve sap t ek ilbpetatseallig | koptpii yilastRieskt i l-44.5%) Alb 2
epidermistgi y 1 | d1 zisiistt g p kidyer il ztsea gdrieg/ | gemha ki1 s
yogaindegptanmi stir

Yapr ak kal 1 nl 044 ndoMetzad faima bli6f9asi al ti
epidermis alti nd®& 21 sgaehral psairpean kiiznaats |1v ey ez
(S kil 4.51).

Yaprak orta damar¢ a @Il ¢ 0| d ar@lémmadokarake ni ni n 244. 34 |
boyunun 111 pum ol duguOrtgda ridyapiakit sitti.zeye bakan
ki m &Wal ralyiizay ¢ ks kmaold a r delha kollenkimas 1
bul unmaklteaedmirn yaaprn angdiam al t yusine | bakan
skl eranki mati kSeucteMdebObul unur

|l etim demet i Hsitedndela trakelea brtalama .1 @ d ium.
capindadir .
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k e k4bQ S. macrostachyan 1 n y aoprtagd idraimar kesiti (k: ki
epidermis, pp: palizat parenkimasi, sp: s

ksilem, fl: floem sk:sklerankima.

k e k451 S. macrostachyan | na Qylagpimenkesit{ k : kudti kul a, ep: e
pp: palizat parenkimasi, sp: slunger par enk
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k e k452 S. macrostachyan1 n yapraginda: A). Tuy ortudasdud

k e k453 S. macrostachyany ap r ayjin Indliaz s1 t oy

k e k4b4: S. macrostachyan 1 n yapAYy aampmidiaat sal g1 toayu B)

stoma

k e k453 S. macrostachyan1 n yapraginda salg!r toayda tip
B) Peltat salgi tuoyd
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4.5 Betonicaa | t c i Nulét Mikromorfolojisi

4.5.1 Stachys macranthgC. Koch) Stearn

Nutlets e blbio vadiri(d "er s y ubDou rstad kosvekgvaefnit r ahbfif t ar af |
cat | yavetutdettepsik a n"at dNutlet3.54.0x2.03.0mmboyut undadi r .
Yu z elgrakretikulats e k | i tnidye s dNetietilengi kahverengidir.

M)

\

Vac-High PC-Std. 10kV x 22 —— M
BALIKESIR UNIVERSITY Vac-High PC-Std. 10 kV x 540 D ——1 0 L] 000156

k e k458 S. macrantha mutleiSEM goér(A-Dobisal g-Blutldtnim, B
yluzeyi)

of
74

A\ v
Vac-High PC-Std. 10 kV x 540 — 50 |1 000158

Vac-High PC-Std. 10kV x22 1mm 000293
BALIKESIR UNIVERSITY

k e kb7 S. macrantha n 1 nSEMtd cert(G-veims @ al gNatletd n 0 m, D
yuzeyi)
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4.5.2 Stachys officinalis(L.) Trevisan subsp.officinalis

Nutlets e blbio vadiri(d "er s y uDou rstad kosvekgvaefnit r ahbfif t ar af |
cat 1 yanutetape e r kdaivatletboyutu2.2-3.1 x 1.31.5mnidiry G z e y

retikulatvet U y s UNuttbtiilengi kahverengidir.

Vac-High PC-Std. 10kV x 24 — mm 000284 Vac-High PC-Std. 10kV X540 50 ym 000287
BALIKESIR UNIVERSITY BALIKESIR ONIVERSITY

k e k458: S. dficinalis subspofficinalis® nutetSEM g 0 r (A-Ddrsals U
gor Un-Nmety Bzeyi )

Vac-High PC-Std. 10 kV x 540 —— 50 M 000283
BALIKESIR UNIVERSITY

Vac-High PC-Std. 10kV x 24 — 0T 000281
BALIKESIR UNIVERSITY

k e k459 S. dficinalis subspofficinalis® nutetSE M g 0 r(G-Ventias U
gor UnNatlety Dzevyi )
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4.5.3 Stachys officinalis(L.) Trevisan subsp. balcanica (P.W. Ball) R.

Bhattacharjee

Nutlet s e kolbil ong " dan arb(odviokiddo'ret gleamdamden ters
kadar) Do r s a | korivekgvaef nit r ahlafif ¢ atr 1ayf aa yorein zzautlea n d a
tepes | kdainkattettbio y u 2.7-3a1rx11.31.5 mm~ dyidrzregt i krul at
t 0y s UNutbetilengi kahverengidir.

Vac-High PC-Std. 10 kV x 540 e 500 pm 000280

Vac-High PC-Std. 10kV x 24 1mm 000278
BALIKESIR UNIVERSITY

BALIKESIR UNIVERSITY

k e k4i6Q: S. dficinalis subspbalcanicd mutletSEM g 6 r(A-Ddrsals U
gor Un-Nmety Bzeyi )

3

' w‘-\ § YA X

Vac-High PC-Std. 10kV x24 — 000137 Vac-High PC-Std. 10KV X540  e—m50 pm 000139

k e k461 S.officinalissubspbalcanicd mnutletSE M g 0 r(G-WVéntias U
gor 0nNatlety Dzevyi )
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4.5.4 Stachys macrostachy@Vend.) Brig.

Nutlets e lsubgloboséhemen hemen yuvarlgk urdDo r s a | kortvekg vantral
t arhaffgat 1 ya nubeeteps e r h af d fMuktal nep3.014 1e511.7

mm boyutundaolupyl z leryretikulat . T yrs U Nutlétrengi kahverengidir.

Vac-High PC-Std. 10kV x 24 e — 000147 Vac-High PC-Std. 10kV X 540  see——50 pm 000150

k e k462 S. macrostachya mutleiSEM g O r(A-Ddrsalg @r G n m,
Nutlety Gz eyi )

Vac-High PC-Std. 10kV x24 — 000151 Vac-High PC-Std. 10 kV x 540 D ———L L >000154

k e kK463 S. macrostachya mutleiSEM gor(G-vems @ a l gor idnidm,

Nutlety Gz eyi )
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55TARTI KW WEAONU ¢

Bu calT@gmiaidypey idlel sBewmrcasaltomsine @it 4aksonun
govde ve yaprak anatomi k yapil ar: i ncel et
arasinda anatomik ol ar ak birtakirm farklI:

tablolar halinde karsilastirmal i1 ol arak s

51 G°vde

5.1.1 S. macrantha, S.officinalis subsp. officinalis, S. officinalis subsp.

balcanicave S. macrostachya

S. macrostachy& ut i k ul aolarkCa.l4 N1 1 gm itlaek stoentl amil c ¢
a r a sanimcesidirS. officinalissubsp.balcanicaisek ut i k ul alanl.8881 nl 1 g I

pml e en kalirnidrir.

S.macranthae n  kepitlermie @$0.47u m) s a 8. officikadisnsubsp.
balcanicaen inceepidermig (20.98u m sahiptir.

Taksonl am Kk &lienkena loladk$. macrostachy@l 7 5. 2)0 pm
Ol cal mustar . En iige 8.eoffickali$subsprb&ldamca (108.98a r a k
HmMol cal must ar .

Smacranthd n1 n t7r6akded Icganpe n geni s capa sahi
e d i | nSiofficinalis subspbalcanicd n 1 n tlr2a kbef Igeanpan kiU c Uk ¢
sahipol dugu tespit edilmistir

Tablo 5.1 de Betonicaaltc i nsi ne ait taksonl ari n go\
karsilastiri Il mstir. Tatkitd ka | dkdad g anm @ Ikd Gad O
skl erankima varl 1 gi (ksilemkolke!l éhloiemaeyar Ip
(koge,bgebi 6zelli kleri birbirine benzerdir.
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Tablo 5.1: AltcinsBetonicat ak sonl ari1 nin gévde anatomik vy
karsilastiril masi
Kutikula Epidermis | Kollenkima | Parankima | Tr a k e
G°evde kal én| kal énl kal &n| tabaka
(k° kel sayeé
Stachys macrantha 0566 pu|3047um | 13457y m | 4-6 764 2
Stachys officinalis
subspofficinalis 0654 u|2243um | 15750y m | 57 1475 i
Stachys officinalis
subspbalcanica 0668 u|2098pum |10298pu m |45 1257
Stachys macrostachyg 04 9 1 | 2150p m | 17520p m | 3-6 1903 i
Bu taksonl ari nyamemz»dear |dpkil ddollenkisa kal 1 nl
kal 1 nl 1 g1 (kdsel erde), trake cap! gi bi ar
mevcuttur.
S. macranthd nin epidermis kalgitmdahagfazlmr n di §

olmas y | a

di gerl erinden

Kosel erdeki

ayr

Il maktadir.

kol | enki m8&. maceoktachyaelirgin ar 1 n a

edi |l

b d@lc 0k ncdagn 1 datson &.lofficinalis s ahi p

tSrmadcapthamlarsk sedpit p
Ciunh& i bagi i

ve en kalinlari1 ol arak ayi1rt
Trake c¢capi

subsp.balcanicaen buyudk capl

edi | mMBustdurumun tdrdan habitat

takson ¢cok nemli ve yilin her

64

Zaman.i

t aks

yag.!

mektedir.
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S. of fsiubsfpal c

S. of fsiubispatkta

S. macr (

kelbil:Dé6rt taksonun govde g

65



Tablo 5.2: AltcinsBetonicat ak sonl ari1 nin gévde tuoy yaptl a

G°Pvde T¢y yapéseé

3 ¥rte¢ Teyeé Sal gée t ¢y

c

O ..

% T ¢ yipi Tey|Tey Tey tTey hec|Tey

[ h¢gclyoj unl sayéseé yojun
say

S. macrantha Tomentose 3-4 Yo gun | Kapitat, |[Bas 2 h| Seyrek

sap tek
peltat
S. officinalis Pilose 2-3 Seyrek Kapitat Bas 4 hj| Seyrek
subsp officinalis saptekh i cr
S. officinalis Tomentose 2-4 Yogun |Kapitat, |[Bas 4 h| Seyrek
subspbalcanica sap tek
peltat

S. macrostachya| Stellate 2-3 Yogun |Kapitat, |[Bas 2 h| Seyrek

sap tek
peltat

Tabl o %H.iZk'omdedr t s U nbdaek 1 d rdd égniehl ddgel ey @ § u n
ol dugu g 6Yiulldmuzssti U B.t miagrostachysy d lea y bir sekild
¢cmk st 1Trty baki mi ndan e n talsenyr. eficindlissubspt t Gyl e
officinaliso |l dugu t es piAty ra ccial miasftiata | tat yhllemriend et e n

taksonS.macranthd d 1 r .

Sal g1 tgleynleelr i mlear ak baki Il dir grnda far kil
seyrek kapitave peltat G ybelr unmakt adi r .

Giulianive ark. [29 t ar af 1 ndan vy AlginsiBetanicahi ni1 gal 1 s
sadece semsiyemsi ( pelaltcans Betontcdi g | B r it Gy h ttii \p
baki mindan fakir ol dugu bisdGidianiive mrk.st i r . l
[ 15] “dan kKapkitmae oft agtalkkanmi st r.

Erkarave ark[35]t ar a fylarpd d m n @aSraanga(Ll) subspahrua
var.annuave S.byzantina, e@pi der mi s-4 nt abakaldia Bol |l enki n

bul undugunu ve en i¢cte ise kompakteplhemank
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bizde tabaka sayl si daha fazla koll enki ma

htcreleri .bulunmaktadir

Uysal [27] t ar afS. aodiern. subsp.smyrnaeaRech Fil. endemik
taksonunun morfolojisi, yapat amigdwv dvegdrea & @ |
60z"u0n parankimati k ol dugu bebemzéd msekild

govdede 0z parankimati ktir.

Salmaki ve ark.J24] t ar af a h d aStathgsh U r | eglandulad ee

gl andul ar ol mayan trikom ol mak UGzere iKki
da sapl 1, az sapl veya sapsl z ol mak iz
tri komlari n saplar. tek veya <c¢cok ahidcreld
glandular olmayan trikomtar n i K i al t ts @y Ine mioglluesrtduirrd.u g
cal i smamizda da buna benzersi ¢l adnad wsliazr voel

trikomlart es pi t &Sdmacrosiachyai rd.a di Jer taksonl ar da

ylilzdsh et dyar di r .

En buOydk Stmaardnthdsahiptie. Bu bitkininy asam or t ami b

yaglt sl bir ekosistemdir. Mu & k @yae Itelinr GtnUr O
buydk rter askaehliep ol dugunu sdéyleyebilir.

Anat omi k i ncel emelkaurzeyismde ndyaay il kg nigm
taksonl ar i1 n kuti kula vyapilarinnin geyet

skl eranki mal ar 1 n inweernlell @die, ydrgtuin toidyraekrlian |

tidylerinin seyrek oldugu ortaya konmustur.
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5.2  Yaprak

5.2.1 S. macrantha S.officinalis subsp. officinalis, S. officinalis subsp.

balcanicave S. macrostachya

Taksonlan ¢i nde en kal 1 nS. kacrostaghyal an 1 inh tkiuv a kerd
kal 1h.l 8 7@2 ,emihce kuiikalahtiva edenS. macrantha  rise kutikula
kal 1On.15793 pm* dir

S.officinalis subsp.officinalise n  kuaslt1 ne peisahiptin(37A.4%1 n), S.
officinalis subspbalcanicaise enincdl s t e peisahiptir(26.05¢1 N

S. macranthd nin alt epi6@E pmi s | kallaimdd 1 rg,
macrostachya ni1 n al t e [4.92q,em milse kear 1indaagdi r .

S. macranthan 1 n yapnhkgika¥tb56.44 pupum il e en Kk
e di | n8. sfficinalissubsp.balcanica nin yapddk. &@al puml 1idie

incedir.

S.macranthae n  gternd kseal®a @ 8le quing U | ,nSlofficinalis
subspofficinalisenincet r akea7¢ @@dile@img G| miast ar .

Tabl o a&ltcidBetonicd ya ait taksonlarin yapr,

gosteril mektedir. Tabl odanagliandae | K uttii Kk Wli & i
oota damarda kol | enki male damarlanmaggibi afaiormit v e al
Ozelli kler act si ndkalni larkenmy dr 0d Imeind e hkaikrs i h
benzerli k go6étsterdi kleri saptanmistir.
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Tablo 5.3: AltcinsBetonicat ak sonl ar1 nin yaprak anatomi k yaptlarinin
Epidermis kal Orta damar iletim demeti
Yaprak Kutlkula B Trake -apée Yaprak_ )
kalé nl é] kal enl ¢
| st Alt En Boy
Stachys macrantha |0 . 57 3 34.35 |26.261(10.08 |439.13|128.85(456. 44
Stachys officinalis | 526 |37 49 [24.45 ||7.04 p125.75|90.31 |268.80
subsp officinalis
Stachys officinalis | g 45 |26 95 [17.71 |8.26 p276.34|74.41 |144.06
subspbalcanica
Stachys macrostachy{ 0 . 6 72 |31.97 |14.92 |J7.81 pu/244.34(119.61|169.01

69
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Bu taksonl ardaki benzerli kl ere nazar an

trake capr, orta damar il etim demet. capl e

En k a |lepidermi&Ss dfficinalis subsp.officinalis* e al t def.i der mi s
macranthd ya aittir ve yine taksonlar arasi nt

batanS.macranthd d 1 r

S. officinalis subsp. officinalis ve S. macrostachyaiki s 1 r al | pal i z
par anki ma s iSnnacrasthake Sp dfieimalis subsp.balcanicab i r stral.
palizata sahiptrP al i z at SIrasi Uzerinde gunes 1 S1 ¢
bildirilokgbhedi mal a@ bsitikasdier daghignefsa zanlaa n a

bitkilerde ise budurumtam tersidir.

Orta damar i lired iemddgmetde OéapiukISOk aci1 s

macranthay er i ni  al mi st 1 r

Tablo 5.4: AltcinsBetonicat ak sonl ari1 nin yaprak toy yapi |l

Yaprak T¢y yapése

3 ¥rte Tevyeé Salge tg¢yeé

c

(@]

L T ¢ tipi Tey|Tey yoJu|Tey |[Tey hecfTey

[ h¢c tipi sayésé |yojunl
say

S. macrantha | Tomentose| 2-3 Yapr ag! n|Kapitat | Bas 2 h| Seyrek

istten d sap tek
S. officinalis | Pilose 2-4 Yapr ak UfKapitat,| Bas 4 h| Seyrek
subsp. altindan sap tek
officinalis (macrantha daha | Peltat

yogun)
S. officinalis | Tomentose| 2-4 Yapr ak UfKapitat,| Bas 4 h| Seyrek
subsp. altindan sap tek
balcanica (macrantha daha | Peltat

yogun)
S. Stellate 2-3 Yapr ak a|Kapitat,|Bas 2 h| Seyrek
macrostachya Ustidanden sap tek

ve daha Peltat
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TabloebtAdAlfrkoem ortiskhakel dormacrosthelyg!| er i ne
di gerl erindeyn | fdarzlkslit bolra arktii ttilyie msiadriet

baki mindan 6neml. bir farkl i1l 1k yoktur.

Sal g1 atgci si ndan bakar saktitpksalndiart kyipi
etmektedir.

Gruji ¢, S ] tveer adn kn.d &.fs@fltic Gridela)nHayek i n

vegetatif okraglainklsal rerrniinni nveanat omi si ve mik:
al i silan bitki parcalaritnin yuzeyinde Uc¢
uni seri at e cok hidacrel i, nvoen g laadddlaer | pe
tri komlar tespalt|r emammidai da Beaztewr cveril e

ol arak kapitat togyler de goérdl mostadr.

Donmez 2@t ar &f i1 ndan yapS pastristbi y“ ¢cahi1 sn
yaprak dammairnmatmaadag@ser dkidyesdpitStaeehys | mi st i
cinsinin Betonicaal t ci nsi ne ai't bat ympt aks admlmarr il min
pi nnat adjasakg 6(rtud ynmsuis)t ar

S.officinalis subsp.officinalis® t e i ki p a S.ofticmalis spbgpr a n ki ma
balcanicd da bir paliz&ukpandiak dadsffcgididar di r .
subsp.officinalis ve S. macrostachyg o U nge&Gr d U gvieya genetik sebeple
i ki katl i1 palizatl i drir.

Butidn taksonlarda Ust epidermis alt epi
S. macrostachyg 1 | d1 z s 1 da rgter | tetry tnydleen ayr 1 | mi st

Anat omi k i ncel emel er I s1 g1 nda Ul kenin
t ak sokutikidatay ap1 lggayenti ni nc ¢ aolddmau dao kol | enkii
(Gst ve alttaksesnimda) n yapr ak Kalrkhhil kkar

gbsterdi gi ve yaprak damarl anmal arinin bir

71



53 Nutlet

5.3.1 S. macrantha S.officinalis subsp. officinalis, S. officinalis subsp.

balcanicave S. macrostachya

Cal 1 s1 1 an taksonl ar i1 n N u tS| macrantjaa p1 | ar |
taksonl ar ar adlearsahiponl deuBdofilgitalisisubsp.officinalis, i n
iseen Kk U ¢ U kutlasahiypotllduu gu gor Gl mastar

BiUut it n t ankittetoenklerade bdemzerdir.

Nutlet y iUz ey aS; macrostadhyad i § taksonlardanf a i k Ik |
g 0 st er m®kacrardhave S. officinalis subsp.officinalis® i natlets e kisk i

benzerdir.

Butiun taksonllkamat fakatSindgadrdstacnyhbnda kanat
di ger |l erdardeinr daha

Tabl o eBetdhitaalktt ci nsi ne raltlet mktorackfdopkn | ar 1 n

yapit |l ar karstilastiri |l mi st rnutletiSeeltkllddav ed a
nutlety U z,egyiib i 6zel |l i kIl er Bu tdksomldodakr benzerlikldree n z e r d i
nazaran farkli il 1 klar da wvardir.

Tablo 5.5: Altcins Betonicat a k s o nnutlety ap1 har i1 ni n. karsi | ast

Nutlet Nutletk e k | i Nutlet boyutu Nutlet Kanat
yézeyivar |
obovoid 3.54.0 x 2.03.0 mm | retikulat var

S.macrantha

T obovoid 2.23.1 x1.31.5 mm | retikulat var
S.officinalis subsp.
officinalis
S.officinalis subsp. oblongobovoid 2.7-3.1 x1.31.5 mm | retikulat var
balcanica
S.macrostachya subglobose 2.23.0x1.51.7 mm | retikulat var
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6,¥ NERKLER

Stachyo | dukc¢ca budydkonepndlii moarkfsiokn owvre Kk pr obl
ol an bir cinstir. Sadece mor f obuxipsinye daya

taksonomi k problemlerinin ¢o6zKionnnmaser fiidiomng

yeter |l i degi | dir. Bu qanltakspmomiklarak dahdigie edi |
anl asi |l abil mesi i ¢cin anat omi k guéez nmarkdiomo
edi | memesi gerekti gini ortaya Lamaceaaa kt ad i1 r
familyasinin degi I, bitkiler ahemi ndek
degerlendiril mesinde, mor folojik, karyol o

ol an anatomi k ve mikromorfolojik karakter!]l
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