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Literatura:

https://www.haop.hr/hr/publikacije/flora-
prirucnik-za-inventarizaciju-i-pracenje-stanja

https://www.haop.hr/hr/publikacije/stanista-
prirucnik-za-inventarizaciju-i-pracenje-stanja

https://www.haop.hr/hr/publikacije/prirucnik-
za-odredivanje-kopnenih-stanista-u-hrvatskoj-
prema-direktivi-o-stanistima-eu



Flora Hrvatske

Nuzni preduvijet i osnovna pretpostavka

Dobro odrediti svojtu

1. Nitko ne pozna sve svojte!

2. Svitrebaju u manjoj ili ve¢oj mjeri pomo¢
(prirucnici, usporedni materijal,
konzultacije i dr.)

3. Nije nuzno poznavati sve svojte da bi se
proizvodili dobri i korisni prilozi

4. Tko zna viSe —radi s ve¢em brojem vrsta

5. Tko zna manje - radi s jednom ili nekoliko
vrsta

¥ Wil |
LOWERs §

Opc¢a je preporuka:

«bolje nikakav podatak, nego krivi podatak»




Flora Hrvatske

Odredivanje (determinacija)

Osnovni alati:

1. KljuCevi za determinaciju
2. Ostali tiskani prirucnici
3. Tumaci pojmova

4. Usporedna zbirka

5. Digitalni izvori on-line

6. Konzultacije

Juniperus L.

Sp. Pl 1038 (1753

borovica (smrjeka, somina, smrk, smrica)
Kljuc za vrste:

1a —» Listovi su svi jednaki, igli¢asti, po 3 u préljenu, ¢ederi se razvijaju pazuino
(»2a, 2b) 2
1b —» Listovi su dvojaki, na starijim biljkama su kratki, ovalni su ili trokutasto
ljuskasti i prilegli poput crjepova na krovu, a na mladim su iglicasti,
cederi se razvijaju terminalno (»3a, 3b) 3

2a » Sgornje strane lista jedna Siroka sivkasta ili bijela prugas, s donje strane
lista po sredini je tupi greben, zreli su bobicasti ¢eseri¢i crnomodri i
pepeljasto nahukanis (kontinentalne brdske i nizinske ume)

Juniperus communis L.p»
p. Pl. 1040 (1753
obiéna borovica (smrkva, kadik, smreka, brinje, smrek, resnica, smr¢,
smrika, smriska, smri¢, smréa, brinj, smricka, prava borovica, smrekva
crna, venja, smrkovina, brin, smrekva ¢rna, kleka, borovica, fenja, $mre-
ka, smrekovica, smrekva plava kleka)
20 3; El: V 3/ N v 4-5; R Eu: Ab(A N) Ag Al Ar Aul/
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Primarna literatura

1. Nikoli¢ T. (2019d): Flora Croatica — vaskularna flora Republike Hrvatske, Volumen 4.
Ekskurzijska flora. Alfa d. d., Zagreb.

2. Nikoli¢ T. (2020a): Flora Croatica — vaskularna flora Republike Hrvatske, Volumen 1.
Uvodni dijelovi, sinopsis porodica, opce kazalo, literatura i dr. Alfa d. d., Zagreb.

3. Nikoli¢ T. (2020b): Flora Croatica — vaskularna flora Republike Hrvatske, Volumen 2.
KljucCevi za determinaciju s prateé¢im podatcima: Equisetidae, Lycopodiidae,
Ophyoglossidae, Polypodidae, Cycadidae, Ginkgooidae, Gnetidae, Pinidae,
Magnoliidae — porodice A — FAB. Alfa d. d., Zagreb.

4. Nikoli¢ T. (2020c): Flora Croatica — vaskularna flora Republike Hrvatske, Volumen 3.
KljuCevi za determinaciju s pratec¢im podatcima: Magnoliidae — porodice FAG-ZYG. Alfa
d. d., Zagreb.

Flo ral\

Flora
C"’a}'d 2 Crbﬁtlca 3

Croatica 1
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Odredivanje (determinacija)

1. Miuller F,, Ritz C., Welk E., Wesche K. (2025): Rothmaler - Exkursionsflora von Deutschland,
Gefallpflanzen: Atlasband. -> llustracije, vrlo korisno za kontinentalnu Hrvatsku, cca 40 EU,

2.

lako za nabaviti

Javorka, S.; Csapody, V. (1975): Iconographia Florae Partis Austro-Orinetalis Europeae
Centralis. Akadémiai Kiadd, Budapest, 9-576. -> llustracije, vrlo korisno za kontinentalnu

Hrvatsku, Kvarner, teze za nabaviti, kopije (pdf)

Martincic¢, A.; Wraber, T.; Jogan, N.; Ravnik, V.; Podobnik, A.; Turk, B.; Vres, B. (1999): Mala
flora Slovenije. Klju¢ za dolo€evanje praprotnic in semenk. Tehniska zalozba Slovenije,

Ljubljana, 3-845. -> moze biti korisno, na slovenskom jeziku.

Pignatti, S. (1982): Flora d'Italia Vols. 1-32. Edagricole, Bologna. -> korisno za mediteranske

biljke, na talijanskom jeziku, skupo (pdf)

Erik Welk
Karsten Wesche-

L
Frank Miiller Z
Christiane M. Ritz __ /

—

Rothmaler
Exkursionsflora

von Deutschland

GefaBpflanzen: Atlasband

14. Auflage

@ Springer Spektrum

ﬂedaqucnle
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Odredivanje (determinacija)
Slikovni prirucnici

Prednosti: brza navigacija do roda, jeftini, pristupacni, brojni
Nedostatci: dovode do krivih determinacija, nepotpuni
Namjena: primarno popularizacija, senzibilizacija javnosti

1. Domac R. (1994): Flora Hrvatske. Priruénik za odredivanje bilja. Skolska knjiga, Zagreb.

2. Nikoli¢, T.; Kovaci¢, S. (2008): Flora Medvednice. 250 najéeic¢ih vrsta Zagrebacke gore. Skolska knjiga d.d. &
Prirodoslovno-matematicki fakultet SveuciliSta u Zagrebu, Zagreb, 4-543.

3. Kovacdi¢, S.; Nikoli¢, T. i sur. (2008): Flora jadranske obale i otoka - 250 naj¢e&éih vrsta. Skolska knjiga d.d. &
Prirodoslovno-matematicki fakultet SveuciliSta u Zagrebu, Zagreb, 4-558.

4 Nikoli¢ T., Mitic¢ B., Borsic I. (2014): Flora hrvatske: invazivne biljke. Alfa d.o.o., Zagreb 6-295.

5.  Franji¢J., Skvorc Z. (2014): Sumsko zeljasto bilje Hrvatske. Sumarski fakultet, Zagreb.

6.  Franji¢J., Skvorc Z. (2014): Sumsko drvece i grmlje Hrvatske. Sumarski fakultet, Zagreb.

7 IdZojti¢ M. (2013): Dendrologija. Sumarski fakultet, Zagreb.

8 KneZevi¢ M. (2006): Atlas korovne, ruderalne i travnjacke flore.

S T ,\;:..\J =~ X i e~ - ) MIRA KNEZEVIC
_. ot d : DENDROLOGIJA ATLAS |

.‘.;‘:"A(mf. Jjere

L : = et , KOROVNE, RUDERALNE |
hfva% “ ® | TRAVNJACKE FLORE /‘-

: o - T N /
[’ £ \ / /
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s 0@ e s T
N L JADR Eunh e ‘\-
Toni Nikoli¢ | 250 najcescih vrsta” ANSKE OBALE IR T "
SanjaKovaii¢ | Zagrebacke gore 250 najéescih vrsta INVAZIVNE BILJKE

3} skolska kniiga 1 — Sk sholskakniiga




Flora Hrvatske

Odredivanje (determinacija)

Usporedna zbirka:

* Usporedba dvojbenog ili
nepoznatog materijala s herbarskom
zbirkom (pomo¢ u odredivanju
usporedbom s veé odredenim
materijalom)

* U posebnim slucajevima materijal se
Salje strucnjaku za odredenu
skupinu na reviziju

Konzultacije:

* Kad zapnes, pitas nekoga tko zna vise

e Lokalni poznavalac

* Florist profesionalac

e Fotografije na uvid mailom

* Baze podataka i fotodokumentacija na
internetu (uz oprez)




Flora Hrvatske

Nuzni preduvijet i osnovna pretpostavka

Pribor i materijal:

> W

© N oW

Pribor za pisanje (pisalica, biljeznica tvrdih korica)
Terenski obrasci za podatke (prema odabiru, 2
tipa ili namjenski kreiran i originalan obrazac)
Topografska ili druga karta podrudja

GPS uredaj (ili mob. uredaj s integriranim GPS-
om)

PoZeljno je ru¢no povecalo (lupa) ~ x 10-15
Prirucnik (jedan ili viSe njih) za odredivanje
Fotoaparat

Pribor i materijal za sabiranje: terenski herbar,
lopatica, Skare, terenske etikete
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Inventarizacija flore
nekog podrucja

Popis flore nekog podrucja (inventar, check
lista, katastar)

1.0snovna informacija o flori (raznolikosti
nekog podrucja, bioraznolikost)

2.Daje odgovor na pitanje “Sto imamo”

3.Daje ograniceni odgovor na pitanje “Gdje
imamo”

4.Podrucje: drzava, Zupanija, gradska Cetvrt,
otok, planina, dolina, dvoriste, .....

5.Selektivni popisi (ugrozene, invazivne,
endemicne, ljekovite, jestive, ....)

6.Popis je prostorno precizniji ukoliko se odnosi
na manje podrucje

581.9(497.5) 155N 1330-3430

7 (:;% Popis flore Babine
- gore i Velikog
. brda

" Popis flore otoka
- Premude

15641330-3430 DK 581.920497.5)  CODEN HACRSS

UM M NATURALIS CROAT
CASOPIS HAV: PRIRODOSLOVNOG MUZEJA

i
I Iar.cnonr. | vors fsumm. ] 1-1e | 2acnen fr o0e




Flora Hrvatske

Inventarizacija flore

I Kii i rad:
nekog podrugja erenski i drugi rad

1. Upoznavanje s postojecim podacima o
flori (literatura, baze podataka)
Popis flore Babine gore i Velikog brda 2. Imati osnovni pribor i materijal
(kod Karlovca) 3. Obici teren najmanje 3 puta godisSnje,
zahvacajuci razliCite aspekte sezonskog
razvoja flore
4. Obici sve tipove stanista
5. Provesti djelom determinacije na terenu
6. Provesti djelom sabiranje herbarskog
materijala za naknadnu determinaciju
7. Gradnja cjelovite zbirke? (opcija)
AEIE) Ny )1 8. lzrada popisa s malom koli¢inom
gef};fﬁé//// h S =% Ve podataka:
e Kada je radio

' {l@ﬁwi/ NN e ] a3 e Na kojem podrucju
Glayg-a- N y A\ VA IR i
_ &7 Nl \ oA ) A * Popis

e lzrada popisa s dodatnim podacima (popisi
izlazaka, sezonski popisi, stanisni popisi, ...)

VA 2Nt IR )
- acmumbi\ 225
TK 1:25 000



Metode rada - kartiranje



I Abies (Pinaceae)

Flora Hrvatske

[ Kartiranje flore 1

Kartiranje flore je opetovana
inventarizacija na to¢no geografski Sibirica
odredenim podrucjima - osnovnim
jedinicama kartiranja (tockastim
lokalitetima, ili drugacije
omedenim podrucjima - kvadrati, R R
pravokutnici, poligoni i dr.). Stvara & ¢ &% T~ boris-regii

. pinaspo CI™ =%~ cephalonic
se: nehraodensis -

e Osnovna informacija o flori
prostorne jedinice kartiranja

e Odgovori na pitanje “Sto imamo’
e Odgovori na pitanje “Gdje
imamo” odabrane preciznosti

e Karte rasprostranjenosti
pojedinih svoijti

e Karte floristicke raznolikosti
kartiranog podrucja

® Brojne su primjene u znanosti i
struci

)
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{ Kartiranje flore 1 DIREKTNO

... znaci pridruziti nekoj to¢noj koordinati popis vrsta koje tamo rastu

Postupak:

1. Odaberemo lokalitet

2. Odredimo povrsinu na koju ¢e
se podatak odnositi
(npr. u Sumi 50 x 50 m, travnjaci
5x5misl)

3. Odredimo koordinatu lokaliteta
(georeferenciranje,
geokodiranje)

4. lzradujemo popis vrsta

5. Ispunjavamo formular (opcija)

Nastaje onoliko popisa koliko je
lokaliteta obradeno. U primjeru 20
popisa, za 20 razliCitih lokalitete i
raznolikim stanistima

Popis flore Babine gore i Velikog brda
(kod Karlovca)
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Kartiranje flore

Formulari:
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Uputa za upotrebu: Nikoli¢, T.; Dobrovic,
I. (2002): Terenske florne liste. Nat. Croat.
Vol. 11, No.1:125-137.
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Kartiranje flore
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[ Kartiranje flore J INDIREKTNO

Upotreba mrezZa za kartiranje. Popis flore se odnosi na pravokutnik odredene povrsine, a ne
na tockasti lokalitet!

9 K N

l ! ‘ ~ ‘ / ? l') : 'm\\ﬁ]@’?‘:‘\\d’ i

i‘&
Veéa preciznost ——ijj = Manja preciznost

Sto je polje manje povriine, to je preciznost navoda veca i
obrnuto. Svako polje — novi popis!
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[ Kartiranje flore ] INDIREKTNO

Ocite su dvije Cinjenice:

Kartirati floru po odabranoj mrezi
ne znaci nista drugo nego izraditi
popis flore za svako polje te mreze

Sto je osnovno polje mreze manje
preciznost karte je veca

Prednosti su:

Ekonomicnost
Filtrirajuci uCinak

Laka nadopuna ponovnim
obilaskom

Laka racunalna obrada
Jednostavan rad sa cestim vrstama

Rasterska analiza

Osnovne odluke:

1. Kako koncipirati mrezu?
Usvojiti postojece, razviti svoju?

2. Koliku preciznost trebamo?
Preciznost kartiranja putem
osnovnih mreza ovisi 0 mnogim
cimbenicima: svrsi, veli¢ini

podrucja, sredstvima, osobljem, ...
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[ Kartiranje flore 1 INDIREKTNO

45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 6970 71 72 73 74 75 76 77 78 79 80 81 82 [ ] Medunarodni Standardi - IVITB

94 [ ] [ ]
| e MTB (Meltischblatter) —
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[ Kartiranje flore J

o6 07 08 09 10

6’ * Osnovno MTB polje, 12 x 11.1 km,

1 —

53

54 l.-- e 1 karta TK 200 (1°x 1°) ima 60
osnovnih MTB polja (6’ x 10’)

5 —hd |

56

57

TK 1:200 000
(1° x 1°, tj. 60’ x 60’)
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Kartiran

je flore Da li je ovo dovoljna

rezolucija za drzavni

teritorij? Nije!

e
l—A

(1°x 1
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[ Kartiranje flore 1

Minimalni uvijet - MTB %!
5 x 3’, cca 6 x 5.6 km, tj. cca 33.3 km?

Podijeliti po okomici na 3 (MTB), pa
potom 6 (MTB %) okomitih nizova

Podijeliti po horizontali na 5 (MTB), pa
potom 10 (MTB %) vodoravnih nizova

= MTB % mreza na podrucju na kojemu
radite

MTB % minimalni zahtjev za drzavnu
razinu

MTB % = 5510.4
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[ Kartiranje flore J

e Ekoloske analize

e Manja podrucja
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o8 (1111 TE I e o o
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degese EEsEiaccanceascce
: ﬁ ERRESES e eeae
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1 @ 1 2@ 1 2 MTB 1 (1453): ~133 km?
1453 | as) i I 453 } e } 14533#; MTB % (1453/2): ~33,3 km?
3 4 ettt S, MTB1/16 (1453/22): ~8,3 km?
slej2 el ] o] MTB 1/64 (1453/433): ~2.1 km?
a/ MTB b/ MTB 1/4 ¢/ MTB 1/16 d/ Primjer
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Ostali standardi:

e projekcije

e UTM mreza . L L
. Cilindri€ne projekcije Konusne projekcije
(Universal Transverse
Mercator), primarno | =~ gg"; ’:;‘*
i AL TEL MV
zoologija, Atlas Florae 11’;, Rl 1 [ ﬁ%’{’ A LRI
Europeae, ... e LA | ks a
(npr. 33TVKJ4) gttt L | e, [ ST |
-g\( ,7;;\ ., Ksﬁ ?[,,) 1 Y} rQ -
T A !
LU g | AP
\ ? l U W Gallova
il AL
e —— konformna

U T M ekvivalentna

N z A Ll RN O A T N
- S / . R T N W . P
CoEe /LR L TN
! / / T / - 1- i PR \ SN :
.| SR WS VY S R | LT W ol
s i / vy / J‘ ) \ ’ \ y,
a1 Ny Ny N % ;_\:
T H 1
g . |
=l
= [
I
I
|
I
5 I
s
-
—— \ |
Sas
= B
=1 1
= =5 !
TS S |
~ !
- L
T
! T H
I
11
L I




Flora Hrvatske

Ostali standardi:

*HTRS 10x10 (kartografska projekcija i
koordinatni sustav, EU)
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Isti podaci o rasprostranjenosti
Ailanthus altissima na dvije razliite mreze
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Geokodiranje

e ™
| 1. Nemam nikakva
Geokodiranje (georeferenciranje): - pomagala
pridruzZivanje koordinate nalazistu/lokalitetu
e ™
Koordinata: numericka oznaka na temelju | 2 Imamktop;ografsku
artu

koje se + jednoznacno moze odrediti polozaja
u prostoru (vise razliCitih sustava)

3. Imam pristup internetu

Odredivanje MTB polja: takoder oblik
geokodiranja, jer svako polje ima
predodreden polozaj u prostoru

J

\ v
Ve

4. Imam GPS uredaj
Kako geokodirati nalaziste/lokalitet? J }

5. Imam pametni telefon
ili tablet s GPS-om

e
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Geokodiranje

Ah, ja nemam nikakva pomagala!

Ipak nije sve propalo, i opis lokaliteta je oblik geokodiranja, npr.

Dobivena
Opis lokaliteta preciznost
Hrvatska 57000,0 km?2
Hrvatska, Gorski Kotar 12000,0 km?
Hrvatska, Gorski Kotar, isto¢no od Li¢a 20,0 km?
Hrvatska, Gorski Kotar, isto¢no od Lic¢a, livade Rudina 0,5 km?

Sto je opis detaljniji, geokodiranje je
preciznije, pa u krajnjoj mjeri, ovisno o
lokalitetu moze odrediti polozaj u prostoru i
do £100 m.

Npr. Hrvatska, I-JI od TuSilovi¢a, Babina gora, na kraju
ceste od Okic¢a prema Drakuli¢ima, 200 m juzno od kote
265 (+ staniste i drugi podaci)

/"'”Iay’lﬁl 1 VG~ s i o f} g %Y ,
Y 4 \\ J i& Tfe - R\ )
: 3 t f - J AR
Q) Tus:lovwkr T A PE 1- b ;
"“"",/L‘L\” ,1 )

\“\‘*«*‘,..j :,13
mﬂmcJ .\‘I% | euc,
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Geokodiranje

Imam topografsku kartu!

* Gotovo obavezno pomagalo, bez obzira na sve ostalo

* Preporucljivo je raditi najmanje s mjerilom 1 : 100 000 (1 cm na karti = 1km u naravi)
ili 1: 25000 (1 cm na karti = 250 m u naravi)

* Porijeklo karte: Veliki atlas Hrvatske (2002) ili kod DGU-a (https://geoportal.nipp.hr)

BOSNA
]
HERCEGOVINA

] arodens kete na pregledu
[ u raeh, dowrienie prosinac 2005
I:‘ u lzradi, dovrdania prosinoc 2006,

¥25.000

Tk 1:100.000 ' =
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Geokodiranje a

Najednostavnije geokodiranje — ucrtati na kartu lokalitet na koji se
podaci odnose

N

Pretpostavka: znati gdje se nalazimo (greSka od 1 mm na karti je greSka od
100 m u naravi na TK 100), kopija karta treba biti dio izvjestaja.
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Geokodira

nje

Biljezenje Gaus-Kruigerove koordinate

Udalienost tocke od
koordinatne mreze u
smjery istoka
iZrazenn u crm
iZmjereno ravnalorm.
Ma karti 1:25000, 1
cm na karti
predstavlja 240 mu
narawi, te izmjeranin
0.6 crm predstavlja
razmjerno 1a0mu
naravi (0,6 x 2407,

i

Kwadrant Gaui-
Krilgerove mrefe na
karti mijerila 1:25000
jewvelik 1x1 km, 4.1
ke, Oznaka
kwadrata je odredena
linjjama koordinatne
rmrege koje definiraju
njegoy danji lijewvi
ugan, . jugao-zapadni
ugan (47 TE-6447)

Konaéna pravokutna Gaus-

Krieger koordi
X=47774751Y
+25m

nata je dakle
= 6458150

21778

Ldaljenost todke od
koordinatne rrege o
SMjery sjevera
iZrafeno u crn
iZmijerenao ravnalom.
Ma karti 1:25000, 1
cm na karti
predstavija 290 mu
naravi, te izmjerenih
1.9 cm predstavija
razimnjerno 478 m u
naravi (1,8 % 2400,

Skrateni nacin
prikaza udaljenosti
0d O-te paralele u

Smjery sjevera,
zapravo, 4777 km

Jdaljenost od 0-te
paralele (ekvator) u
STjerl sjevera
izZrazeno U km
(=47 TE000 my)

43 97

331;-\\';

Skraceni nagin
prikaza udaljenosti
od O-tog meridijana u
smijery istoka,
Zaprava, 453 km

4
Ldalenost od 0-tog J
merdijana u smjery
istoka izraZeno u km
(=B459000 m)

Geografzka
kaardinata ugla
karte u
heksadecimalnom
obliku (%, ', "
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Geokodiranje

Imam lak i brz
pristup

internetu!
1. Geokodiranje MTB 35
poljima =
2. Geokodiranje UTM =
mrezom Ao RS GNERCNSEEER A e |
3. Geokodiranje Gaus- & ‘
Kruegerovim :
koordinatama ‘ g
4. Geokodiranje N

HTRS96, HDKS,
EPGS sustavima

' povecavanje/ smanjivanie |
:m)el'ia(zoomnnlzoomod)

upita varijable . tema

pnkaZI preko

- { -cijeiog ekrana - spremikartuupngformatu 0 o]

-vrati se na izvorno mjerilo
:prikazi legeridu za aktlvne teme e
:spremi koordinatu : | —
i(Ctrl+Iuevn gumb mlsa) : : :

prikaZi - omoguéi -  promijeni  odaberi:
2 temu - upit ; prozimost van'jablu

cnranje Nikolié T. ur (2015) FIorac;oaicabazapodam Geopothl Prirodosbvm—natennliﬁma(unet Sménl&eulaglem :
2 (http:/hirc botanic hrifcd/beta/map/distribution). Datum pristupa: : Y

upotrijebi FCD Geoportal (open), DGU, Bioportal (HAOP) ili dr.
na adresi http://hirc.botanic.hr/fcd/beta/map/distribution/



http://hirc.botanic.hr/fcd/beta/map/distribution/
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Geokodiranje

Imam GPS uredaj!

«Global Positioning System», ili skra¢eno GPS, je globalni satelitski sustav pozicioniranja primarno

razvijen za vojne namjene s namjerom brzog odredivanja polozaja neke tocke bilo gdje na Zemlji i u bilo
kojem trenutku.

mora biti pravilno podesen
brojne funkcije

integrirana kartografija
1000 - 3000 kn (i vise za
posebne namjene, sve
manji, sve precizniji i sve
jeftiniji)

*twhE




Metode rada - pracenje
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[ Praéenje stanja (monitoring) ]

« Svrha je pratiti da li brojnost populacije neke vrste opada, raste ili je
stabilna, ovisno o poduzetim mjerama zastite ili uzro¢niku ugrozavanja
(stvarnom i potencijalnom).

Ocito je da moramo mijeriti veli¢éinu populacije!
Mjerenje se obavlja na uzorcima, tzv. “plohama’, tj. to¢no odredenim povrsinama.
Potrebno je odrediti:

Trajnost plohe (privremene/stalne)

Povrsina plohe (koliko m?2?)

Broj ploha (1 — n?)

Polozaj plohe (odabran/slu¢ajan/sistematski)
Nacin obiljezavanja plohe na terenu (¢ime i kako?)
Geokodirati plohe (polozZaj plohe u prostoru)

ok wNE
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Tablica 5. Prednosti i nedostatci osnovnih
ploha na terenu

Trajnost plohe

(privremene/stalne) o

Kartiranje

Klincenje

Bojanje

Podzemne
ozZnake

Fotografija

[ ]

Prednosti

dovoljnatocnost, osobito
na manjem broju vecih
ploha

velikatofnost uz tehnicki
zahtjevnije postupke

brzai laka metoda
nijezahtjevna u pogledu
resursa

brzai laka metoda

tocnost

dobarprilog svim
metodama obiljeZzavanija
specijalnefotografije uz
dodatne tehnike (GPS, GIS)

daju iznimne rezultate

postupaka obiljezavanja trajnih

Nedostatci

teZeprimjenjivo na velikim i
homogenim podrucjima kada
nedostaju dovoljno bliske i
upotrebljive osobitosti na terenu
kao uporidne tocke
vremenskizahtjevna ako se
oznacuje velik broj ploha
potrebnoposjedovanije (ili najam)
prikladnih uredaja i znanje o
njihovoj uporabi

klinovemoZe prekriti vegetacija,
pa ih je teSko pronaci
uklonjeniklinovi (slucajno ili
namjerno) znace trajan gubitak
poloZaja plohe

prikladnosamo za odredene tipove
ploha (na stijenama, zidovima,
sumskim sastojinama)

bojas vremenom blijedi pa se
mora obnavljati

tehnickazahtjevnost
oteZanaprimjena na nepogodnim
tlima

kaosamostalan pristup uglavnom
nedostatna
sofisticiranijevarijante su
tehnicki, edukacijski i financijski
Cesto veoma zahtjevne
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Povrsina plohe (ovisi o Tablica 3. Preporucljive minimalne veli¢ine ploha sukladno biljnom pokrovu
tipu stanista) unutar kojega se obavlja procjena brojnosti populacije (podatci dani za Sumske
rubove odnose se na duljinu)

Biljni pokrov Povrsina (m?)
zajednice mahovina, lisajeva i algi 0,01-0,25
slanuse, slane mocvare 4-16
pijesci kontinentalni i obalni 4-16
strmci (klifovi) 4-16
priobalni i kontinentalni sljunci 4-16
zajednice vodenjara 5-10
vlazni pasnjaci 10 - 20
vlazne livade (ko3anice) 10 - 25
vristine 10 - 25
ruderalne zajednice (smetiStarke) 10 - 50
suhi travnjaci (livade i pasnjaci) 50 - 100
Sikare i busici (garizi) 100 - 1000
Sumske zajednice (ukljucivo sloj drveca) 500 - 2500
sumske zajednice (samo prizemni sloj zeljastog bilja) 50 - 200
Sumski rubovi za sloj drveca i grmlja (u obliku trake) 30-50m

Sumski rubovi za zeljasto bilje (u obliku trake) 10-20m
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Polozaj plohe
(odabran/sluc¢ajan/

sistematski) Polozaj

plohe
Odabran

Slucajan

Sistematski

L]

Prednosti

brzoi jednostavno ako
znanje o stanistu ili svojti
zadovoljava

plohese mogu odabrati tako
da pokriju fenomen koji se
zeli promatrati

minimalnizahtjevi glede
poznavanja osobina stanista
lakaanaliza podataka i
statisticka evaluacija

pogodnou slucaju pravilne
prostorne razdiobe mjerene
osobine (gradijenti)
olaksanodabir polozaja
ploha na terenu, statisticka
obrada i kartiranje

Tablica 4. Prednosti 1 nedostatci osnovnih postupaka odabira polozaja ploha na
promatranom podrucju

Nedostatci

ekstrapolacijarezultata
mjerenja nije moguca bez
dobrog obrazlozenja
potrebnoje veliko znanje o
stanistu i svojti
statistickaanaliza je nemoguca
ili otezana

uglavnomje potrebna priprema
prije odlaska na teren
analizaploha na terenu i
obrada podataka moze oduzeti
mnogo vremena

kriviodabir velicine i1 broja
ploha moze uzrokovati
pogrjeske u tumacenju

pogrjeskeu slucaju nejednolike
prostorne razdiobe promatrane
osobine (npr. nakupine biljaka
s medusobnim razmacima)
otezaneinterpolacije 1 pojedini
tipovi statisticke obrade
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[ Pracenje stanja (monitoring) } Mjerenja osobitosti populacije

Ucestalost (U) je udio ploha (povrsine) na kojima je nazo¢na neka svojta u odnosu na sve
promatrane plohe (ukupnu povrsinu promatranja). Mjeri se biljezenjem prisustva ili
odsustva promatrane vrste u svakoj plohi (U1) ili procjenjuje (U2). Iskazuje se u postotku (%)
u odnosu na ukupnu promatranu povrsinu, tj. sumu povrsina svih ploha (frekvencija, eng.

Frequency)
Mijerenje
a b a/ promatrano podrucje s povrsinom od 25
ploha, tj. osnovnih jedinica povrsine na
o iﬁfgr: kojima raste promatrana svojta,
] T;j’gr;u - b/ ukupno 9 ploha na kojima se
:af Irhu'ﬁ/ promatrana svojta pojavljuje; ukoliko 25
- (f;ﬁ/ ploha Cini 100% promatrane povrsine, tada
—yfi}: o je 9 ploha na kojima se svojta pojavljuje Cini
| 36% ukupne povrsine. Kazemo za svojta da

Procjena

ima ucestalost U1 = 36%

4%

20% 40% 60% 80%



Flora Hrvatske

[ Pracenje stanja (monitoring) ] Mjerenja osobitosti populacije

Gustoca populacije (G) neke vrste je izmjeren (G1) ili procjenjen (G2) broj jedinki na
jedinici povrsine (takoder brojnost jedinki, abundancija, eng. Density)

Procjena

]
S
®

1 2 3
Stupanij Opis
1 vrlo rijetko nazoéna
2 riletko nazoéna
3 slabo nazocna
4 brojno nazoéna
5 vrlo brojno nazoéna

Braun-Blanquetova ljestvica s pet stupnjeva
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[ Praéenje stanja (monitoring) J Mjerenja osobitosti populacije

Pokrovnost (P) je mjera koja odreduje povrsinu tla koju pokrivaju nadzemni dijelovi neke
svojte (uglavnom stabljike s listovima), kao da se promatraju odozgo (tlocrtno).
(eng. Cover). Procjenjuje se.

o
5 4 3 2 1
Stupani Pokrovnost (%) Npr. u bukovoj Sumi na plohi od 25 m?:
5 75-100
4 50-75 Vrsta U (%) G (no) P (%)
3 25-50 Fagus sylvatica - bukva <4 1 75-100 % (5)
12 110;205 Asperula odorata - lazarkinja 35 125 10-25 % (2)

Braun-Blanquetova ljestvica s pet stupnjeva
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[ Praéenje stanja (monitoring) ] Hipotetski primjeri
/ e —

U,= 4%

% G=1

P =5 (100%)

4
Z
NI
e o e e e U-=100%
e o e e e G=25
e e e o e P=3(25-50%)
e oo oo

U,= 44%
G,=75
P = 3 (25-50%)
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[ Praéenje stanja (monitoring) ] Mjerenja osobitosti populacije

Kako Cesto mjeriti? Ovisi o .....

jednogodisnje biljke ili kratkozivucée trajnice,

vrste s malenom populacijom, tj. one sa svega nekoliko jedinki ili s nekoliko malenih
subpopulacija,

vrste s vrlo malenom, ograni¢cenom rasprostranjenoscu,

vrste s malenom reproduktivnhom sposobnoséu,

vrste koje nastanjuju osjetljiva stanista ili stanista koja se dinami¢no mijenjaju, te
vrste koje nastanjuju stanista izlozena naglim promjenama uslijed ljudske djelatnosti.

A .

o0k W

)

Y algdro ngda‘rlovig_YQ %

pojedinacna

Upoznati se s biologijom vrste!
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[ Prace nje Stanj a (m on |t0 ri ng) J Obrazac za kartiranje manjeg broja svojti A2

https://www.haop.hr/hr/publikacije/flora-prirucnik-za-inventarizaciju-i-pracenje-stanja

T :
: C A2

Formular za kartiranje manjeg broja svojti nekog podrudja

Padatci o promatradu

™

=
)

Imei Datem opafanja:

B paime: | 1WA Horvat E EE' EEEE
Adresa za y _ ) - ]
kol | UL Hrastmam br. 432, Hva o |

:_";u?“' | N56 244 4444, Lhorvat

Podat o lokalitetu

Tip lokalitcta: W8 polja | ToSkact lokalitat [ | Stanizta W[
Opis Hrmskeagrad, vt ok g0 S e
|skalitoa:

Fradrd ol e 4l w

iimmariar Livnoks s sdrFam Rolnjoe nsjmanje ce pato geolllnge, 0 prronsa
lokafitola: | ¢ lefeas lopell annjes brejo svnsa

¥oerdinata: wTBpotie Uik a7 200 [ Kerta TR 25
B .

[ Jratamesn []crs

= o |

. L EF7E9 s
e rin [Jee [£] v pritegu Detoldr | Freod o007 [pe |

Padatd 0 svojtama _
”
Br. P Hb Foltm
1 K.
2
3 ¥
4 X
5
& =]
7 4
L
a
10 x
1 =
12

M b it Stio, sdEe dadms, avie U pade pooe. e e pdat ) eer 30od te skt precd, Seeks s 6120, §0 5, DS Sy, ¢ el wiod@d e b, ssiois seaday. b
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[ Praéenje stanja (monitoring) J

Obrazac za mjerenje ili procjenu populacije
odredene vrste A3

https://www.haop.hr/hr/publikacije/flora-prirucnik-za-inventarizaciju-i-pracenje-stanja

11.2.1 Primjer ispunjenog formulara A3 )

[ A3
Formular za procjenu stanja populacije
Podatc o promatradu

Imai Darbom:

B
=
®

Adresy 72
ontaki:
Tel, ks,

e-mail:

Podatc o plobi |

Tip plohe: I:Iha_im Priwnmm Dmalka ploba: | = "'—-—_l

e e [ [
_ [[ersiougon  [<]6PSkoor. mostta [ J¥nod [ ecjana

S [ | [ wsion [ s [t

vt |

Opis
lokafitcta: | v

Komantar | N

m:“ I:IP"‘“}“'!i"lﬂ EJLEI!jBlma |: 25 n’
oty [os [Jupiogu [ FErizo2ips | matetaia
Uaroci g 3 it Ldy e mowwdiad oef aeg 5w e o mednie

egrazeneski: | "5 |useom dl

. Irpje o il ax B Eaerl aond x b priods, Samks carts 41,271, p.p 5, DILG Segrek, a-mad c o g br, wabrtie: mewdzp b

i 5

H 2

H ]

L

e

i

A

2\ Gredhe jedinke, 2 bnmae, 3 jurtu, +-goerls P pobeamant
i

i

T | onesitez | | wem [OTIOTTT

R

'.'||

——

£

-

R
":r_,—_._- =
i

R

=

-

]

TR
A

il

SIS

gt [T

2

—

B

Ba =3

A3

Skica lokaliteta/plohe
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[ Analiza flore }

Primjeri:
1. Vaskularna flora Nacionalnog parka Krka (Hrvatska)

Autori: Hrdak, V., Segota, V., Sedlar, Z.
Casopis: Glasnik Hrvatskog botani¢kog drustva, Vol. 10(1-2), 2022. hrcak.srce.hr/file/426212

2. Flora Hrastovicke gore (podrucje grada Petrinje)
Autori: Bucar, M., Jelaska, S. D.
Casopis: Natura Croatica, Vol. 31 No. 1, 2022. hrcak.srce.hr/clanak/407273

3. Neofiti u flori Bedekovcine (sjeverozapadna Hrvatska)
Autori: Stanci¢, Z.
Casopis: Natura Croatica, Vol. 31 No. 1, 2022. hrcak.srce.hr/clanak/407267

4. Flora triju otocic¢a u kor¢ulanskom arhipelagu (jugoistocni Jadran)
Autori: Ruséi¢, M., Cori¢, B., Marinovi¢, N.
Casopis: Natura Croatica, Vol. 31 No. 2, 2022. hrcak.srce.hr/clanak/417251

5. Vaskularna flora Sumskog parka Tu$kanac (Zagreb, Hrvatska)
Autori: Essert, S., Kostro, A., Hrusevar, D.
Casopis: Natura Croatica, Vol. 32 No. 1, 2023. hrcak.srce.hr/clanak/436385

6. Florni sastav ruderalnih stanista uz novosagradene pristupne ceste mostu Peljesac
Autori: Jasprica, N., Pandza, M., Milovi¢, M.
Casopis: Natura Croatica, Vol. 32 No. 1, 2023. hrcak.srce.hr/clanak/437827
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Osnovne sastavnice

Naslov / Title

Autor(i) / Author(s)

Adrese autora / Author(s) address (*corresponding author)
Sazetak / Summary

Kljuéne rijeci / Key words

Uvod / Introduction

Materijal i metode / Material & Methods
Rezultati / Results

Rasprava / Discussion

10 (Zakljuc¢ak) / (Conclusion)
11.Literatura/ References

12.(Zahvale) / Acknowledgements
13.(Prilog, prilozi) / Annexes

O©ONOORAWNE
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Naslov:

mora jasno ukazati na sadrzaj
mnogi prosuduju o sadrzaju na temelju naslova
pretrazivanje prema rijecima naslova

FLORA AND VEGETATION OF SVETI ANDRIJA
ISLAND, SOUTHERN CROATIA

A NEW CONTRIBUTION TO THE FLORA OF
THE POZEGA VALLEY AND
THE SURROUNDING MOUNTAINS

THE FLORA OF STUPNIK AND ITS
SURROUNDINGS (NORTHWEST CROATIA)

FLORA OF THE ISLAND OF VRGADA AND
THE SURROUNDING ISLETS
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Autor(i):

* punaimena i prezimena autora
» gslijed je odraz znacaja autora u izradi rada
« o0bi¢no je prvi autor kontakt osoba (*corresponding author), no ne nuzno

Adrese autora

e povezane s autorom indeksom
* puna adresa dostatna za korespondenciju

LADA PILJAC-KOSOVIC! & MARIJA PANDZA?

'Agronomy school, Gjure Prejca 2, 10 000 Zagreb, Croatia
(lada.piljac-kosovic@skole.hr)

Z»Murterski $koji« Primary school, Put $kole 8, 22 243 Murter, Croatia
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Sazetak / Summary

 Znacajna sastavnica rada

* najvedi broj autora privucenih naslovom ¢ita samo sazetak, te rad odbacuje
ili prosuduje da mu je potreban, te nastavlja citanje Uvoda

* daje odgovore na pitanja: gdje je radeno, sto je radeno, kako je radeno, sto
su glavni rezultati, Sto je(su) glavni zakljucak(ci)

 rad u malom, ¢itak i pitak, jasan i za ne-stru¢njake

Tomasevié, M.: A new contribution to the flora of the Pozega Valley and the surrounding
mountains. Nat. Croat., Vol. 15, No. 1-2, 43-60, 2006, Zagreb.

121 taxa of vascular plants are reported as having been discovered in the area of the PoZega
Valley and the surrounding mountains, the total number of taxa in the area now coming to 1588.
The chorological spectrum shows 25% of Eurasian elements, 15.74% consist of widespread plants,
14.74 % South European and 3.72% of the Mediterranean element, 7.19% of the European and
4.59% of the Central European element, and 3.65% of the East European-Pontic floral element. Ac-
cording to life forms, vascular plants were represented in the following numbers: Hemicryptophyta
(H) — 711, Therophyta (T) — 383, Geophyta (G) — 162, Phanerophyta (P) — 220, Chamaephyta (CH) -
77 and Hydrophyta (Hy) — 35. The most common families: Asteraceae — 146 taxa, Poaceae — 125,
Fabaceae — 102, Rosaceae — 76 plant taxa. Some rare and interesting taxa are: Orlaya grandiflora (L.)
Hoffm., Senecio thapsoides DC. subsp. visianianus (Papaf ex Vis.) Vandas, Dianthus giganteus D'Urv
subsp. croaticus (Borb.) Tutin, Scorzonera austriaca Willd., Trifolium glomeratum L., Cotoneaster inte-
gerrimus Medik, Spiraea cana Walld. et Kit., Iris croatica 1. Horvat et M. Horvat, Iris variegata L.
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Kljuéne rijeci

» definiraju podrucje biologije na koji se rad odnosi
* upotreba u bazama podataka

Key words: flora, the PoZega Valley, Croatia
Key words: flora, vegetation, Sveti Andrija Island, southern Adriatic, Croatia

Key words: the island of Vrgada, the islets Artina, Obrovanj and Rakita, flora, taxonomy, Croatia
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Uvod

« uvodi citatelja u problematiku i potrebi rada

* daje stanje istrazenosti !

» daje okvire unutar kojih je rad napravljen (prostorne, povijesne, metodoloske i
dr.)

* pruza podatke o dosadasnjim spoznajama

» vodi k ciljevima rada (ljevak!), tj. zasto je radeno to Sto je radeno

» Citatelji ¢esto ¢itaju samo uvodni dio, dobivaju opéu informaciju o podrudju
rada, mora im biti jasno iako se ne bave botanikom i florom
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INTRODUCTION

The Pozega Valley and the surrounding mountains represent the western border
region of East Croatia (Slavonia) towards Central Croatia. The survey region is lo-
cated in the meso-region of the meso-mountains of the Slavonian river basin, the
east Pannonian macroregion in Croatia. (NIKOLIC et al., 1998:30, Fig.6), in UTM net-
work, quadrant XL, YL and BR (100 x 100 km).

In the north, the valley is bordered by the mountains Papuk (952 m) and Krndija
(790 m), Mt Psunj (984 m) in the west, higher and separate from the south-eastern geog raﬁja
part of PoZeska gora (618 m) and Dilj gora (495 m). The valley itself is mildly un-
dulating for 40 km in the east-west direction and 15-20 km long in south-north di-
rection (SIC, 1975).

Mt Psunj, Mt Papuk and Mt Krndija are mostly formed of magmatic and meta-
morphic rocks, somewhat less of Mesozoic limestone and dolomite, while the bor- ..
dering parts are formed of tertiary sediments. PoZeska gora is formed to a lesser 360|Ogl Ja
degree of magmatic and metamorphic cliffs, mostly of Mesozoic and Tertiary sedi-
ments, while Dilj gora is formed of only Tertiary sediments. The bottom of the val-
ley is formed of Quaternary layers (TAKSIC, 1977).

The westemn parts of the valley are characterized by a milder and wetter climate
while the eastern parts have less precipitation, much warmer summers and colder
winters. The average annual temperature in the period 1951-1980 was 10.4° C. The .
coldest month is January (-1° C) and the warmest July (20.4° C). The annual quan- klima
tity of precipitation is 794 mm. The southwest part of the valley has 900 mm and
Psunj, Papuk and Krndija about 1000 mm of precipitation. On average there are 62
frosty days. The relief structure of the region accounts for the climatic characteris-
tics changing from Eastern Croatia to Central Croatian regimes (THE METEOROLOGI-
CAL AND HYDROLOGICAL SERVICE, 1990).

polozaj
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Research into the flora and vegetation of the PoZega Valley and the surrounding
mountains has discussed the phytogeographical position of Slavonia. In this small
area the influences of three different floristic regions can be found. The area of the
PozZega Valley, according to its ground cover, has the characteristics primarily of the
Euro-Siberian-North American region, as has the greatest part of Croatia. The low- .
-lying part of the Valley includes the climatic zones of forests of the alliance Car- vegetacija
pinion — betuli illyricum Ht 1956. The mountainous areas are regions of the climatic
zones of the forest alliance Aremonio — Fagion /Ht. 1938/ Torck ef al. 1989, including
mixed forests of the association Abieti — Fagetum »pannonicum«, Raus, 1969, prov.

The proximity of the Middle European vegetation province — Pannonian sector
and the Mediterranean vegetation region are reflected in the composition of the
flora in this region. The eastern parts of the Valley and the whole of Eastern Sla- floristicke regij e
vonia are considered a transitional area towards Aralo-Caspian zones of the alli-
ance Aceri tatarici-Quercion Zolyomi et Jakucs 1957, in the northeast, or a transi-
tional area towards south-east that is to say towards the zone of submediterranean
thermophilic flora and vegetation (the order Quercetalia pubescentis Br. — BL. /1931/
1937.), and the forest association Orno — quercetum pubescentis Klika 38, and the for-
est association Quercetum frainetfo-cerris Rudski 1949 (ILpANIC, 1977).
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Due to the heterogeneousness of the geomorphological, geological and climatic
conditions and the specific phytogeographical location, the region is characterized
by the richness and heterogeneousness of the vascular flora plant taxa.

Several authors have written on the flora of this region, as well as those quoted
in papers by the present author (1998a, b) to which the following names should be
added: FRANJIC (1993), SEGULJA (1998), TOMASEVIC (1999).

Past floristic surveys of the PoZega Valley and the surrounding mountains were
not systematic so it is impossible to estimate the exact number of plant taxa from
this period, for example PILLER & MITTERPACHER (1783) noted about 140 species,

KOMLANEC (1872/73) 661 species, while ILJANIC (1977) brings the list of plant taxa sta nje iStraienOSti
up to 1030, of which 102 taxa have not been confirmed. So far this is the most com- .. . led
plete survey of the vascular flora of this region. All earlier floristic data have been povijesni pregie
included.

A floristic survey during 1972-1998 in the area of the PoZega Valley and the sur-
rounding mountains confirmed 1467 vascular flora plant taxa. The flora was also
analyzed with respect to its floral elements and life forms (TOMASEVIC, 1972; 1998a:
1998b).

The specific phytogeographic position and the incompleteness of previous sur-
veys led to the need for additional floristic surveys of the region. My intention has e
been to integrate all these floristic data and from this new synopsis to provide a svrha i cil JEVI
definition of the phytogeographical characteristics of the flora of the PoZega valley
and surrounding mountains.

Further surveys of the flora in the PoZega Valley and the surrounding mountains
demonstrated the existence of 121 more plant taxa vascular flora that had never be-
fore been noted in this area. A list of them is to be found below.
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Materijal i metode

« potpuna metodologija koja omogucuje provjeru i ponavljanje rezultata

« gdje je to¢no radeno (polozaj u odnosu na Zagreb, Hr, ...)

* na koliko lokaliteta (xy koordinate, kartografski prikaz, ...)

« kada je radeno (period)

« kako je radeno (GPS, florne liste, broj terenskih izlazaka, determinacija, ...)
« gdje su podaci (unos u FCD, herbar, ...)

« kako su podaci analizirani i tumaceni (vidi dalje, ...)

« navodi literature za sve metode i postupke
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MATERIAL AND METHODS

Floristic research was done in the period 19982004 in different plant communi- kada?
ties and different habitats throughout the area of the PoZega Valley.

The area investigated and the localities from which rooted species originate are

shown on the map (Fig. 1). gdje?
Along with each species name, the localities are specified according to geograph-

ical position and marked by numbers 1- 36 (UTM grid, 10 x 10 km, in brackets).

All plant species defined in these researches can be found in the herbarium
which has was deposited in the Town Museum in PoZega in 1995. Hb

As well as indigenous plant taxa the paper also records also adventitious and
cultivated plants. This register also the includes plant species Datura inoxia Miller
recorded by FRAMJIC in 1993.
Taxa are determined according to standard keys for determination (TUTIN ef al.,
1964-1980; JOSIFOVIC et al., 1971-1976; DOMAC, 1973; TRINAJSTIC, 1974-1986, HOR- determinacija
VATIC & TRINAJSTIC, 1973).
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Fig. 1. Area investigated

Localities: 1 — Podvrdko XL92; 2 - Sinlije XL92; 3 — Banicevac XL92; 4 — Rudina XL 92, 5
— Oblakovac X1.92; 6 — Busnovi XL92; 7 — Orljavac XL93; 8 — Vu¢jak Kamenski X1.94; 9 —
Skrabutnik YLO1; 10 — Jaguplije YL02; 11 — Stara Lipa YL02; 12 — Nurkovac YL02; 13
—Poljanska YLO03; 14 — StraZ YLO03; 15 — Potocani YL03; 16 — Turjak-Malidcak YLO03;
17 — Pli§ YLO3; 18 — Velika, Lapjak, Tisica-Dubo¢anka YL03; 19 — vrh Papuka YL04; 20 —
Zapadni Papuk II, odjel 80a YL04; 21 Jankovac YL 04, 22 — Vrhovci Crkveni YL12; 23 -
Drskovei YL12; 24— PoZega YL12; 25 — Mihaljevci YL12; 26 — Jaksi¢ YL12; 27 — Pleternica
YL11; 28 - Pudina YL14; 29 — Kmdija-Duzludka planina; kota — »Stari grad«; Kapavac
YL24; 30 - Veliki Bila¢ YL32; 31 - Djedina Rijeka YL32; 32 — KneZevac BR63; 33 — Stari
Zdenkovac BR63; 34 — Mokred BR63; 35 — Sovski dol BR62; 36 — Paka BR 62

Fig. 1. Geographical position of Sveti Andrija Island, southern Adriatic Fig. 1. Geographical position of the investigated area. On the 1:25.000 scale topographic
map, the research sites are marked with black dots.
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The nomenclature of species and families is coordinated with the Flora Croatica,
Index Florae Croaticae (NIKOLIC (ed.) 1994; 1997; 2000) and Flora Europaea (TUTIN et nomenklatura
al., 1964-1980).

The list of the flora is formed in the context of higher systematic categories ac-
cording to the alphabetic order of families, genera and within them the alphabetic pOpl s flore
order of species and subspecies. The names of the species are followed by habitat
and list of localities of surveyed area, life forms are printed bold, and floral ele-
ments are marked by numbers. Life forms have been analysed according to HORVAT
(1949) and SEGULJA (1977) and are marked as follows:

Ch — Chamaephyta, P — Phanerophyta
G — Geophyta, T — Therophyta v . . e
H — Hemicryptophyta, Hy - Hydrophyta. Zivotni oblici

Tablica 1, Zivotni oblici (Z0) { oznake pojedinih tipova

Br. Oznaka ( Opis Zivotnog oblika (izvorna oznaka)
1 Ph fanerofit (drvo, moZe biti >5m) (P)
2 nPh nanofaneorofit (grm ili nisko drvo, 0.5 do 5 m) (nP)
3 dCh hamefit (patuljasti grm, rijetko preko 0.5 m, drvenasta biljka) (Ch d)
El zCh hamefit (niski grm, zeljasta biljka) (Ch z)
5 H hemikriptofit (biljke s pupovima neposredno iznad tla, prezivljavaju zasticeni tkivom) (H)
6 G geofit (biljke s lukovicom, gomoljem ili rizomom u tiu) (G)
7 T terofit (biljka koja prezivljava nepogodne periode u obliku sjemena, jednogodiinja) (T)
8 Hy hidrofit (biljka ¢iji pupovi preZivijavaju u vodi) (Hy)

Modifikacija Zivotnih oblika prema Ellenberg et al. (1991), dopunjen prema Pignatti et al. (1982).
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Chorological classification (classification by floral elements) is after HORVATIC ef
al. (1967-1968), and SEGULJA (1977), and those species not listed here after TUTIN ef
al. (1964-1980), HORVATIC & TRINAJSTIC (1973), TRINAJSTIC (1974-1986), JOSIFOVIC ef
al. (1971-1976), and floral elements are determined. The analysis of the floral ele-
ments and life forms has given a certain picture of the phytogeographic characteris-
tics of the flora of the PoZega Valley. Numbers printed in bold stand for the follow-
ing floristic elements:

florni elementi

1. Mediterranean floral element

2. Illyrian-Balkan floral element

3. South European floral element

4. Atlantic floral element

5. East European-Pontic floral element
6. Southeast European floral element
7. Central European floral element

8. European floral element

9. Pannonian floral element
10. Eurasian floral element
11. Circum-Holarctic floral element
12. Widespread plants
13. Cultivated and adventitious plants

To make the phytogeographic analysis more complete floral element and life
form analysis figures were taken from the article (TOMASEVIC, 1998 b) and comple-
mented with facts from the register of plant taxa.

[

T (temperatura, ‘

S (svjetiost, R (reakcija tla,

|
| N{dudik, orig.N]

orig. T) orig. L) orig. R} | H (slanost, orig. S) | V{vlaga, orig. F)
- . - - svojta ne podnosi .
o 5y zaslanjenje
pokazatelj hladnode  biljka duboke pokazatelj jako  pokazatelj staniita svojta podnosi zaslanje-  pokazatelj jako suhih tala
(visoka brdska sjene (19%6-30% kiselih tala {nika-  najsiromadnijih nje (naj¢esce natlimabez (stanista cesto isudena,
1 stanidta, alpskii relativhog danedolazina  dulikom ili siromasnim solima, ali  ogranidena na suha tla)
nivalni stupanj) svjetia) slabo kiselim do - povremena i na slanijim
bazi¢nim tlima) tlima - 0 do 0.1% CI)
. v L . ~
E”enbergOVI EkO|OSk| IndEkSI fzmedu1i3(mnoge  izmeduli3 lzmedu 113 izmedu1i3 oligohalina svojta (¢edéa  izmedu1i3
2 alpske vrste) na tlima sa vrlo malim
sadrzajem klorida,
0.05do 0.3%Cl)
pokazatel) biljka sjene pokazatel| kiselih pokazatelj staniita B-mezohallna svojta pokazatel] suhih tala (¢edle
prohladnosti (manje od 5% tala {teZiSte na siromasnim dudikom (najéeicanatlimas dolazi na suhim nego na svjezim
3 (preteZznosubalpska  relativnog svjetla kiselim tlima {Cesca nego na malom koli¢inom CI, tlima, nema je na vlaZnim tlima)
stanista) alii svjetlije) iznimno dolazi umjereno bogatim 0.3 do 0.5%)
inaneutralnim  dusikom, iznimno na
tlima) bagatijim)
lzmedu 35 {osobito  izmedu3 |5 izmedu3is izmedu3is alfa/B-mezohalinasvojta  {zmedu3is
visoko planinske i {najéedtanatiimas
planinske vrste) malom do umjerenom

kolicinom €1, 0.5 do 0,7%)
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The analysis took into consideration endangered plant taxa according to the Red

Book of the Vascular Flora of Croatia (NIKOLIC & TopricC, 2005).
The register of plants indicates the threat status if a certain plant taxa is in one of

these categories. _ _ u grOienOSt
The following species were formerly noted incorrectly as Pulsatilla vulgaris and

Himanthoglossum hircinum, and should be Pulsatilla grandis Wender (NIKOLIC, 1994)

and Himanthoglossum adriaticum H. Baumann (HRSAK, 2000).

FLORA CROATICA DATABASE
CRVENA KNJIGA

Vascular Plants Taxonomy & Bibliography of Croatian Flora
Sastavnica Informacijskog sustava zastite prirode

Ugrozenost:

CR - critically endangered

DD - data deficient

EN - endangered

EW - extinct in the wild

EX - extinct

LC - least concern

NE - not evaluated

NT - near threatened

RE - regionally extinct

VU - vulnerable i
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Rezultati

* Sto je to¢no radom utvrdeno

* potpuni podaci sa svim detaljima (tablice, liste)

» rezultati statisticke obrade (udjeli, postotci, grafikoni)
* 0bi¢no najsuhoparniji dio rada

RESULTS

List of species

PTERIDOPHYTA

FILICOPSIDA

Ayl verach 1. (5, South FuropeanMedterranean) u floristi¢kim radovima, obi¢no
Asplenium onopteris L. (H, Circum-Mediterranean) | pOpiS vrsta s pratec'im podacima
PE——— SrrEmarenETa (Zz.0., alohtonost, ugrozenost, ili
CuSre;Esrszri;rilaie:sa]j (B Cult. & adv.). dr) Ako je lista duga -
jun;;t’n:‘.sspgo:n;(:‘ael; il”. Circum-Mediterranean) Pr| |Og/An nex

Ephedra fragilis Desf. subsp. campylopoda (C. A. Meyer) Asch. & Graeb. (Ch, East
-Mediterranean)

Pinaceae
Pinus halepensis Miller (T, Circum-Mediterranean)
Pinus pinea L. (T, Circum-Mediterranean)
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Tab. 1. Number of taxa (species and lower units) on the southern Adriatic islands

1,26 %

7,16 %

1874 %

0,84 %

22,74 %

063 %

OMediterranean floral element

@ South-Eurapean floral element
OWidespread plants

O Euro-Asiatic floral element

W Naturalized plants

@ European floral element

W East European-Pontic floral element

O South-East European-Pontic floral element

M Circum-holartic plants

Island Surface area Altitude Taxa Genera  Families References
(kart) (m)

Mijet 1M 514 716 363 87 REGULA-BEVILACQUA &
TLIJANIC 1984; TRINAJSTIC
1985, 1995b

Sipan 158 243 617 326 82 M. HECMOVIC 1981

Lopud 463 216 429 277 76 M. & 5. HECIMOVIC 1986;
TRINAJSTIC & JASPRICA 1998

Kolodep 24 125 -— 299 80 M. & 5. HECIMOVIC 1987

Daksa 0.59 24 225 169 ] M. & S. HECIMOVIC 1989

Lokrum 072 a1 400 259 71 S HECIMOWVIC 1982

Mrkan 028 65 179 150 58 S HECIMOVIC 1982

Bobara 0.075 45 86 78 35 5. HECIMOWIC 1982

Supetar 0.039 8 39 36 19 JasPrRICA & KOvaCic 2002

Sveti Andrija 0.053 57 160 134 61 This study

Tab. 2. Life forms (%)

Island T H P Ch G Hy

Mljet 45.3 19.87 11.92 .26 10.59 0.83

Sipan 46 25 11 7 1 -

Lopud 45.67 23.42 1312 10.3 749 -

Knlc:-éep 404 20.95 14.41 1104 6.98 022

Daksa 41.33 9.1 17.33 11.56 10.67 -

Lokrum® 42 25 13 8 12 -

Sveti Andrija 364 25.31 18.18 12.98 649 0.64

T - therophytes, H = hemicryptophytes, P — phanerophytes, Ch - chamaephytes, G - geophvtes, Hy -
hydrophytes. * Data for Lokrum Island includes those for the Mrkan and Bobara islands

Fig. 2. Spectrum of floral elements in the flora of the islands

Tab. 3. A list of families with more than 20 species from the total flora of the PoZega

Valley
Family Number of species and subspecies %o of total taxa 1588
L Asteracere 146 9,19
2. Poaceae 125 787
3. Fabaceae 102 6,42
4. Rosacene 76 476
5. Lamiacene ol 435
6. Brassicaceae 65 409
7. Scrophulariaceas 64 4,03
7. Apiaceae 60 3,78
8. Caryophylaceae 59 372
9. Cichoriacene 52 327
10. Liliaceae 50 3,15
11. Ranunculaceas 49 309
12. Cyperaceae 46 289
13. Orchidaceae 37 233
14. Rubiaceae 26 164
15. Boraginaceae 23 145
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Rasprava

* najslozeniji i najzahtjevniji dio rada!

« kriticko razmatranje Rezultata

« dovodenje u vezu s objavljenim podacima drugih autora
* biolosko tumacenje znacenja nalaza i Rezultata

* naglasavanje odstupanja u odnosu na ocekivano/poznato
« uz Uvod, najvise citata literature i drugih izvora podataka
« vodi postupno u zakljucak

« zakljucak je uglavnom posljednji dio Rasprave
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Analysis of the complete flora of the region shows that the greatest role among
plant life is played by plants of the Eurasian floral element (397 or 25.00 %), then v . . f .
by widespread plant species (250 or 15.74 %) and the plants of the European (114 or tumacenje UdJEIa lornih
7.18 %) as well as of the Central European floral element (73 or 4.59 %). elemenata

These data show that in the phytogeographical aspect the PoZega Valley and
surrounding mountains belong to the Euro-Siberian — North American region. A

rather important share in the flora of this region is taken by plants of the South Eu- deﬁnira nje pripadnosti
ropean floral element (234 or 14,74 %) and Mediterranean plants (59 or 3,72 %). Lo
Plant taxa of the South European and Mediterranean floral elements grow mostly ﬂorISthkOJ regijl

in dry grassland, rocky ground, forest edges and hedges on southem slopes and
thermophilic habitats and favourable local climatic conditions and protected areas
due to articulation of the relief. There are 58 or 3.65 % plant species of the Aralo-
Caspian region. Other floral elements are much less represented.

This combination of flora in the area is conditioned not only by present condi-

tions but also by conditions in previous geological eras. That is why plants that are utjecaj ge0|0§ke pr0§|osti
remains from ancient eras can be found here as well as newcomers (neophytes). In
the group of cultivated and adventitious plants (254 or 15.99 %) there are numerous na sastav flore

neophyte species. Some of them are grown because they are important for nutri-

tion, decoration or for industry for instance Solanum tuberosum, Zea mays, Nicotiana

tabacum, originating from South America. Many weeds and ruderal plants have

been transferred in the same way, such as, to mention only some of the species .
transferred from North America,: Conyza canadensis, Erigeron annuus, Solidago cina- |td
densis, Solidago gigantea, Ambrosia artemisiifolia, Xantium italicum, Helianthus tuberosus,
Phytolacca americana, Panicum capillare, Amaranthus retroflexus while Galinsoga parvi-
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NIKOLIC, 2007) were also earlier known as neophytes and invasive species in the

flora of Croatia: such as Ambrosia artemisiifolia, Galinsoga parviflora, Solidago gigantea

(e.g. TRINAJSTIC, 1984; SOSTARIC & MARKOVIC, 1998), and Conyza canadensis (MILO- e vy .

vIC, 2004). From the 1960s findings of Bidens frondosa along the entire length of river ktlrlel osvrt na
Sava were recorded (MARKOVIC, 1970). For the Lucko area Asclepias syriaca was invazivne vrste
mentioned by MARKOVIC-GOSPODARIC (1965). In the 1970s, Reynoutria japonica start-

ed to expand, and spread quickly alongside the Sava River (TRINAJSTIC ef al., 1994).

Chamomilla suaveolens was known from the middle of the 20th century from Gorski

kotar and the Lika region, from where it later spread to Hrvatsko Zagorje and more

recently to Turopolje (MARKOVIC & LUKAC, 1993). As inventory and monitoring of

invasive alien taxa is necessary for real knowledge about their impact on the indi-

genous flora and biodiversity of Croatia (cf. MITIC et al., 2006), these data will

contribute to initial information for future IAS studies.

According to the new Red Book of Vascular Plants of Croatia (NIKOLIC & ToPIC, Y
2005) Lilium martagon, Alopecurus geniculatus, Carex vesicaria and Glyceria fluitans are gsvrtvna .ugrozene vrste
species faced with high extinction risk and indicate the significance of the studied I Znacenje
area.

In comparison of number of species per km?, with some other floristically re-
searched continental areas in Croatia (cf. STANCIC, 1994; SOSTARIC & MARKOVIC,
1998; ALEGRO et al., 2006), we can conclude that the floristic diversity of the re- . .
search area is relatively high, probably mostly because of the habitat diyversity and komentar utjecaja
human impact. Namely, in the past, the vegetation of the studied area was oak- drug|h ¢imbenika na
hornbeam and beech forests with stabile and smaller number of species (SOSTARIC,

2004), but anthropogenic activities changed such habitats and caused increasing sastav flore
number of plant taxa adapted to new habitats, as has been shown for some other
continental areas in Croatia (e. g. ALEGRO et al., 2006).
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Zakljucak

« komentar svih sastavnica Rezultata (analiza udjela porodica,

« ugrozenih svojti, invazivnih svoijti, zasti¢enih svoiti)

« zaklju¢ak o “bogatstvu” podrucja, potrebi poznavanja urbane flore i sl.
« zaklju¢ak izdvojen ili integriran u raspravu prema nahodenju

CONCLUSIONS

1. Sveti Andrija Island has 160 vascular plant taxa, included into 134 genera and
61 families. The total number of taxa represents about 3% of the Croatian vas-
cular flora.

2. The flora has a Mediterranean character. It is dominated by plants with a
Mediterranean floral element (46.2%) and the life-forms are dominated by
therophytes (36.4%).

3. The island has six Illyrian-Adriatic endemic plants. Four plant communities
were determined: Querco ilicis-Pinetum halepensis, Posidonietum oceanicae, Limo-
nietum an_chﬁ' and Lavateretum arborege.
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Table 1. The comparison of traditional taxonomic and nomenclatural treatment in Flora Croatica

Database and the newly proposed treatment.

Flora Croatica Database

Alyssum alyssoides (L.) L.
Alyssum austrodalmaticum Trinajstic
Alyssum deserforum Stapf
Alyssum hirsuium M. Bieb.

Alyssum montanum L.

Alyssum montanum L. ssp. gmelini {Jord.) Em. Schmid

Alyssum montanum L. ssp. moflivsculum (Rehb.) Jav.

Alyssum montanum L. 55p. pagense (Baumgartner) Hayek

Alyssum montanum L. ssp. pluscanescens (Raim. ex
Baumgartner) Trpin

Alyssum murale Waldst. et Kit.

Alyssum ovirense A. Kem.

Alyssum repens Baumg.

Alyssum repens Baumg. ssp. franssilvanicum (Schur) Nyman
Alyssum repens Baumq. ssp. frichostachyum (Rupr.) Hayek
Alyssum sermyilifolium Desf.

Alyssum simplex Rudolphi
Alyssum strigosum Banks et Solander
Alyssum forfuosum Willd.

Alyssum wierzbickii Heuff.

new treatment for Croatian flora

Alyssum alyssoides (L) L.
Alyssum austrodalmaticum Trinajstic

Alyssum turkestanicum Regel & Schmalh.

excluded

excluded, populations atiributed o Alyssum
austrodalmaticum Trinajstic

Alyssum gmelinii Jord. & Fourr.

excluded, populations atiributed to Alyssum
austrodalmaticum Trinajstic

excluded, populations attributed to Afyssum
austrodalmaticum Trinajstié

Alyssum pluscanescens (Raim. ex Jos Baumagartner)
Spaniel, Linova & Marhold

Oadontarrhena muralis (Waldst. & Kit.) Endl.

excluded

Alyssum repens Baumg.

excluded

excluded

excluded, populations atiributed to Odontarmhena metainae
{Plazibat) Spaniel, A-Shehbaz, DA German & Marhold
Alyssum simplex Rudolphi

Alyssum sfrigosum Banks & Sol.

Odontarrhena tortuosa (Waldst. & Kit. ex Willd.) C.A Mey.

excluded
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Figure 2. Dactylorhiza traunsteineri, June 3, 2024, Rudanovac, Croatia: A - specimens collected for the
herbarium, B - details of lips and spurs, C - sparsely spotted and narrow leaves (photos by R. Ci¢mir).

Figure 1. Distribution of Odontarrhena taxa in Croatia according to Flora Croatica Database.
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Results and discussion

Dactylorhiza sambucina (L.) Soo, D.
incarnata (L.) 506, D. majalis (Rchb.) P. F.
Hunt & Summerh., D. fuchsii (Druce) Soo
and D. romana (Sebastiani) Soo

According to Flora Croatica Database, of the 12
taxa listed for Croatia, Dactylorhiza sambucina,
D incarnata, 0. majalis and D. fuchsii, are rather
common species and each of them has a signifi-
cant number of records throughout the country.
This is also in line with Kranjéev (2005) and our
personal long-term field research. In contrast, the
Mediterranean D. romana is a rare species in the
country and has been recorded only in southern
Dalmatia on the Peljedac peninsula and the islands
of Koréula, Hvar (Kranjéev 2005) and Braé (authors'
persenal observations). Recently, a single specimen
was recorded on the island of Mljet (Vedran Segota,
pers. comm.). These five species do not pose any
major problem in identification and do not need
any further comment.

Other taxa appear problematic due to misidentifica-
tion in the field and in herbarium, and it seems that
several of them have never been reliably recorded
and documented in Croatia. Each of these proble
matic taxa is discussed separately below.

Dactylorhiza cordigera (Fries) Soé

This morphologically very distinctive species
of more eastern distribution, essentially a
Balkan-Carpathian endemic, having Bosnia and
Herzegovina as its western distribution limit, has
never been mentioned in modern literature for

Discussion

The generic and species concepts of the genus
Alyssum implemented in the present paper reflect
the most recent phylogenetic, taxonomic, and
nomenclatural studies at the genus and tribe level
(Spaniel et al. 2011a, b, 2012a, b, 2015, 2017a, b,
ReSetnik et al. 2013, Zozomova-Lihova et al. 2014).

The most evident change is the resurrection
of the genus Odontarrhena (Spaniel et al. 2015)
with the three representatives in the Croatian flora.
The genus Odontarrhena was established in 1830
(Ledebour 1830), and although its species were
frequently descnbed and acknowledged in older
literature, they are treated as members of the genus
Alyssum (compnsing the section Odonfarrhena) in
majority of the recent floras (Ball & Dudley 1933,
Ancev 2007, Kiraly et al. 2011, Meyer 2011, Sarbu et
al. 2013, Spaniel et al. 2014, Strid 2016, Uhlemann
2017, Vangjeli 2017). The species of the genus are
perennials with uniovulate locules, usually toothed,
appendaged filaments, yellow, rarely creamy white
petals, with style usually 1 -3 mm long and often
subumbellate compound inflorescence (rarely
a simple raceme). Eighty seven species are
predominantly distributed in mountainous areas
of Palaeoarctics (one native species in north-
west North America) with the centre of diversity
in Mediterranean region, Balkan Peninsula, and
southwestern Asia (Spaniel et al. 2015).

The most common species of the genus in
Croatia is O. muralis (Waldst. & Kit.) Endl. (syn.
Alyssum murale). It is distnbuted in the southern
parts (Lika and Dalmatia), while the three
observations (Risnjak, Zagreb and PozZega) need
confirmation (Fig. 1). The second species that has
been mentioned in Croatian flora is O. forfuosa
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1a.

1b.

1a.

1b.

2a.

2b.

Identification key in English

Inflorescence compound, often subumbellate,
rarely a simple raceme. Ovules 2 per ovary (1
ovule developing in each loculus). Perennials
............................................................. Odontarrhena

Inflorescence a simple raceme, rarely with few
branches from the base. Ovules 4 per ovary (2
ovules developing in each loculus). Annuals or
perenmials ... Alyssum

Odontarrhena C.A.Mey. ex Ledeb.

Stem erect, 25-80 cm high. Leaves bicolorous,
green or grey-green on the upper surface,
grey or white beneath. Silicula is not densely
pubescent, surface of valves is visible. Seeds
c.3mmlong, withwing 0. muralis

Stem procumbent to erect, or ascending, 6-35(-
60) cm high. Leaves concolorous, grey or white,
but the cauline sometimes differing from the
basal in colour. Silicula densely pubescent,
surface of valves is not visible. Seeds c. 1.5 mm
long, not or only narrowly winged 2

Leaves of non-flowering shoots more or less flat
..................................................................... O. tortuosa

Leaves of non-flowering shoots plicate ..
.................................................................. 0. metajnae

Identification key in Croatian

la. Cvat sloZzen, festo Stitasta metlica, njetko
jednostavni grozd. Dva sjemena zametka u plodnici
(1 sjemeni zametak u svakom pretincu). Trajnice
....................................................... Odontarrhena
1b. Cvat jednostavni grozd, rijetko s par ogranaka od
baze. Cetiri siemena zametka u plodnici (2 siemena
zametka u svakom pretincu). Jednogodisnje biljke
litranice . Alyssum

Odontarrhena C.A.Mey. ex Ledeb.

1a. Stabljika uspravna, 25- 80 cm duga. Listovi
dvobojni, zeleni ili sivo-zeleni na gornjoj strani,
sivi ili bjelkasti na donjoj strani. Komuiéica nije
gusto dlakava, povrsina zaklopaca je vidljiva.
Sjemenke duge oko 3 mm, s knlcima ...
.......................................................... 0. muralis

1b. Stabljika polegnuta do uspravna ili pridignuta,
6-35(-60) cm duga. Listovi jednobojni, sivi ili
bjelkasti, stabljicni listovi se ponekad razlikuju u
boji od bazalnih. Komuscica vrlo gusto dlakava,
povriina zaklopaca nije vidljiva. Sjemenke duge
oko 1.5 mm, bez ili samo s uskim krilcima .2

2a. Listovi sterilnih izdanaka su plosnati ...
........................................................ O. tortuosa

2b. Listovi sterilnih izdanaka su Zljebovito smotani
...................................................... 0. metajnae



