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Areas where the Phoenician juniper (Juniperus phoenicea) is very abundant, as well as communi-
ties in which this species is dominant, represent a special form of forest community, commonly de-
veloped as xerothermic macchia known as Pistacio lentisci — Juniperetum phoeniceae and included in
the Oleo-Ceratonion alliance. This association represents an important progressive stage in the suc-
cession towards evergreen vegetation, developed mostly after forest fires. In this paper, we ana-
lysed the floristic characteristics of the Pistacio lentisci — Juniperetum phoeniceae association on the is-
lands of Ciovo, Solta, Bra¢, Hvar, Kor¢ula and Lopud, including the peninsula of PeljeSac and the
Dubrovnik coastal regions (Dubrovacko primorje). In the southern localities this association is still
in its initial phase of development, while the Central Dalmatian results indicates a succession of
vegetation towards the development of a Querco ilicis — Pinetum halepensis forest community.
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Kovacdi¢, S., Jasprica, N. & Rus¢i¢, M.: Floristicke osobine makije somine (ass. Pistacio lentisci
— Juniperetum phoeniceae Trinajsti¢ 1987) u srediS$njoj i juznoj Dalmaciji (Hrvatska). Nat. Croat.,
Vol. 10, No. 2, 73-81, 2001, Zagreb.

Povrsine na kojima se obilno razvija somina (Juniperus phoenicea), te sastojine u kojima ta vrsta
dominira, predstavljaju posebnu Sumsku zajednicu razvijenu u obliku kserotermne makije Pistacio
lentisci — Juniperetum phoeniceae, priklju¢ene svezi Oleo-Ceratonion. Ta asocijacija predstavlja znacajan
progresijski stadij sukcesije vazdazelene vegetacije, naj¢esée nakon Sumskih pozara. U ovome su
radu analizirane floristicke znacajke makije somine na otocima Ciovu, Solti, Bra¢u, Hvaru, Koréuli i
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Lopudu, te na poluotoku Peljescu i u Dubrovackom primorju. Na podrudju juzne Dalmacije ta je
asocijacija jo$ u inicijalnoj fazi razvoja, dok rezultati istraZivanja na podrudju srednjodalmatinskih
otoka ukazuju na sukcesiju vegetacije u smjeru razvitka Sumske zajednice Querco ilicis — Pinetum
halepensis.

Kljuéne rijedi: flora, vegetacija, Sumski pozar, Dalmacija, Hrvatska

INTRODUCTION

The evergreen forest community Pistacio lentisci — Juniperetum phoeniceae Trinajsti¢
1987 was first described on the basis of 9 phytocoenological relevés (average of 32
species) in Croatia: 6 relevés (23 species) from the island of Unije near Losinj and 3
relevés (22 species) from the isle of Veliki Prznjak near Korc¢ula (TRINAJSTIC, 1987).
Syntaxonomically, this xerothermic macchia with sparse growths of holm oak (Quercus
ilex) belongs to the Oleo-Ceratonion alliance. Most frequently, it covers large uniform
surfaces and includes a relatively small number of species. Phytogeographically, it
is a part of the narrowly Mediterranean vegetation zone of the Mediterranean region.

The research results that were published later on and which were based upon 6
relevés (total of 26 species) from the island of Mljet (TRINAJSTIC, 1995), 1 relevé (11
species) from the island of Murter (PANDZA, 1995) and 6 relevés (38 species) from
the coasts of Mali Ston Bay (TRINAJSTIC, 1995), point towards a broad distribution of
this association in the Croatian coastal region. During research carried out into the
fire-devastated southern Adriatic coastal and island region (1998-2000), we estab-
lished the existence of Phoenician juniper macchia in these regions as well. Here the
islands of Central Dalmatia are also included, where this macchia covers large areas
between the belts of halophytic vegetation and some form of forest (or garrigue)
vegetation. The results of this research are given in this paper.

MATERIAL AND METHODS

The floristic characteristics of the Pistacio-Juniperetum phoeniceae association shown
in Tab. 1 are based upon 20 phytocoenological relevés taken from the coastal re-
gions and islands of Central and Southern Dalmatia. The relevés were made at the
following localities (Fig. 1):

1. Island of Lopud - Sunj Bay; exposition SE, inclination 20°, right along the sea.

2. Dubrovnik coastal region (Dubrovacko primorje) — Budima Bay near the set-
tlement of Banici; exposition S, inclination 20°.

3. Dubrovnik coastal region (Dubrovacko primorje) — Smokvina Bay near the
settlement of Doli; exposition SE, inclination 20°.

4. Peljesac peninsula — 1 km southeast of Zamaslina in the Mali Ston Bay; ex-
position NW, inclination 25°.

5. Peljesac peninsula — 1 km southeast of Trstenik; exposition S, inclination 25°.

6. Peljesac peninsula — Borje, 5 km southeast of Orebi¢; exposition S, inclination
20°.
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Fig. 1. Position of the investigated localities in the map of Dalmatia (Croatia): 1 — Sunj
Bay (island of Lopud); 2 — Budima Bay (Dubrovacko primorje); 3 — Smokvina Bay
(Dubrovacko primorje); 4 — Zamaslina (Peljesac peninsula); 5 — Trstenik (PeljeSac penin-
sula); 6 — Borje (PeljeSac peninsula); 7 — Postup (PeljeSac peninsula); 8 — Kuciste (Peljesac
peninsula); 9 — Lumbarda (island of Kor¢ula); 10 — Racisée (island of Kor¢ula); 11 -
Starigrad 1 (island of Hvar); 12 — Starigrad 2 (island of Hvar); 13 — Starigrad 3 (island of
Hvar); 14 - Puciséa 1 (island of Brac); 15 — Puciséa 2 (island of Bra¢); 16 — Roga¢ 1 (is-
land of Solta); 17 — Rogac 2 (island of Solta); 18 — Roga¢ 3 (island of Solta); 19 — Rogac 4

7.

8.

10.

11.

12.

13.

(island of Solta); 20 — Slatine (island of Ciovo).

Peljesac peninsula — Postup, 3 km southeast of Orebi¢; exposition S, inclina-
tion 20°.

Peljesac peninsula — Kuciste, 3 km northwest of Orebi¢; exposition SW, incli-
nation 20°.

. Island of Kor¢ula — Lumbarda, northwest of PrZina Bay; exposition S, incli-

nation 20°.

Island of Korcula — Racisce, 3 km northeast of the city of Korcula; exposition
NW, inclination 20°.

Island of Hvar — 3.5 km north of the city of Starigrad; exposition SW, inclina-
tion 20°, rocky ground called skrape.

Island of Hvar — 4.2 km north of the city of Starigrad; exposition SW, inclina-
tion 15°, 10 m from the shoreline.

Island of Hvar — 4 km north of the city of Starigrad; exposition SW, inclina-
tion 25°, 7 m from the shoreline.
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14. Island of Bra¢ — 1.2 km northwest of PuciSéa (behind the lantern); exposition
N, inclination 35°, 20 m from the shoreline.

15. Island of Bra¢ — 1.5 km northwest of PuciSéa (behind the lantern); exposition
NE, inclination 35°, 20 m from the shoreline.

16. Island of Solta — 2 km northwest of Roga¢ (Gradina region); exposition N,
inclination 35°, dense macchia on rocky-boulder ground, 20 m from the shore-
line.

17. Island of Solta — 2.4 km northwest of Rogac¢; exposition N, inclination 40°,
strong wind and insolation.

18. Island of Solta — 3 km northwest of Rogac; exposition N, inclination 40°, high
macchia, 15 m from the shoreline.

19. Island of Solta — 1.5 km northeast of Roga¢ (region of so called »Bad« behind
the lantern); exposition NE, inclination 50°, strong wind, 10 m from the
shoreline.

20. Island of Ciovo — 2 km east of the settlement Slatine; exposition NE, inclina-
tion 45°, 15 m from the shoreline.

We applied the classical methods of the Ziirich-Montpellier school (BRAUN-
BLANQUET, 1964) while analysing this community. The nomenclature of species and
lower taxa follows PIGNATTI (1982).

RESULTS AND DISCUSSION

Tab. 1. Ass. Pistacio lentisci — Juniperetum phoeniceae Trinajsti¢ 1987

Croatian southern coastal region with islands

According to TRINAJSTIC (1995), the Pistacio-Juniperetum phoeniceae community
covers large surface areas throughout the entire southern coastal region of Croatia.
It represents a significant stage in the progressive succession towards evergreen for-
est vegetation, frequently after forest fires. We confirmed this to be true following
our research on the developing vegetation of the PeljeSac peninsula and of the is-
land of Kor¢ula (1998 — 2000), and also in some other localities. The overall floristic
characteristics of the localities under research (1-10) are modest: ranging from 15 to
25 (average 19) species per relevé, which indicates an initial phase of development
of the communities, not long after a forest fire. As Quercus ilex does not appear in
any of the relevés, we can conclude that there are no nearby acorn sources as yet
capable of furthering the development of new holm oak populations. In the areas
researched, most of the species are ornithochorous and/or have the ability to
sprout growth from shoots. It is also known (TRINAJSTIC, 1993) that fire practically
aids the Aleppo pine (Pinus halepensis): fire helps this species to renew itself and
spread to entirely new areas.

There are 7 species that display the greatest constancy in that area (appearing in
100% of the relevés): Juniperus phoenicea, Pistacia lentiscus, Myrtus communis, Olea



Tab. 1. Ass. Pistacio lentisci — Juniperetum phoeniceae Trinajsti¢ 1987

Number of veget. record. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Size of relevé (m’) 200 100 100 100 200 100 100 100 200 100 | 100 200 100 100 100 50 100 200 100 100

Number of species 19 19 16 17 25 19 20 20 18 15 22 25 25 28 27 29 27 27 29 30

Char. ass.
Juniperus phoenicea 34 4.5 3.4. 3.4 3.3 3.4 33 33 22 2.2 34 22 3.4 34 23 2.3 3.3 33 22 2.3 100

Char. all. Oleo-Ceratonion
Pistacia lentiscus 33 + 12 44 1.2 12 12 1.2 + + 23 22 22 2.2 1.2 22 2.3 22 12 12 100
Muyrtus communis 12 + + + 2.3 + + 12 + 22 22 23 +.2 + 12 + +.2 12 + 100
Olea sylvestris + 11 + + + + + + + +.2 +.2 + + + + +.2 +.2 +.2 100
Pinus halepensis (juv.) + . . . +2 + +2 +2 + +2 +2 + 12 + + + + + 75
Juniperus macrocarpa + + + . + + + + + 45
Ephedra fragilis . + + + + + + + 40
Olea europaea (subspont.) . . . +.2 . +.2 +.2 + + + + 30
Ceratonia siliqua . + + . + 15
Phyllirea angustifolia . . . . + + + 15
Calicotome spinosa + + 10
Rhamnus alaternus . . . . + 5

Char. order Quercetalia

ilicis and char. class

Quercetea ilicis
Smilax aspera 1.2 11 11 + +.2 11 + 11 1.2 12 +.2 1.2 12 + + 1.2 11 + +.2 12 100
Rubia peregrina + + + + + + + + + + + + + + + + +2 + + + 100
Asparagus acutifolius + + + + + + + +.2 11 1.1 12 + 1.1 1.1 1.2 +.2 12 95
Juniperus oxycedrus 12 +.2 +2 + . +2 +.2 + + + 12 12 12 12 + 12 12 + +.2 1.1 95
Lonicera implexa + +.2 +2 +.2 +.2 + + + . 22 . + + + . + + + 85
Arbutus unedo . . . . +.2 + + + + + 23 22 22 12 12 1.2 12 22 11 + 80
Erica arborea 12 +.2 +2 + + 2.3 22 2.3 + + 12 12 12 1.2 . 70
Phyllirea media . . . . + + + + + 23 . 2.2 +.2 1.2 1.2 12 1.2 1.2 12 70
Quercus ilex 1.2 1.2 1.2 1.2 1.2 +.2 + 12 +.2 1.1 50
Carex distachya + + + + + + 30
Clematis flammula + + + +.2 . + . + 30
Cyclamen repandum + + + + + + 30
Rosa sempervirens + . . + . . + + 20
Teucrium flavum . +2 . + +.2 15
Asplenium onopteris . . . . + + 10
Spartium junceum . . . +.2 . . . . + 10
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Pistacia terebinthus
Viburnum tinus

Companions:

Ord. Cisto-Ericetalia
Dorycnium hirsutum
Cistus incanus
Cistus salviifolius
Helictotrichon convolutum
Briza maxima

Ord. Rosmarinetalia
Rosmarinus officinalis
Cistus monspeliensis

Ord. Cymbopogo —

Brachypodietalia
Brachypodium retusum
Helichrysum italicum
Dactylis hispanica
Allium subhirsutum

Ord. Scorzonero —

Chrysopogonetalia
Satureja montana
Euphorbia spinosa
Bromus erectus
Koeleria splendens
Salvia officinalis

Ord. Quercetalia pubescentis
Coronilla emerus subsp.

emeroides
Brachypodium sylvaticum
Tamus communis
Sesleria autumnalis

Others:
Geranium purpureum
Rubus dalmaticus
Gladiolus illyricus
Agave americana
Ceterach officinarum
Galium lucidum
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sylvestris, Rubia peregrina, Smilax aspera and Coronilla emerus subsp. emeroides.
Compared to research done previously in southern Adriatic localities, three new
species were noted for the community Pistacio-Juniperetum phoeniceae: Calicotome
spinosa on the island of Lopud and in the Dubrovnik coastal region, Phyllirea
angustifolia above Trstenik and Pistacia terebinthus at Kuciste, both on the Peljesac
peninsula.

Central Dalmatian islands

In the investigated areas of the Central Dalmatian islands (Ciovo, Solta, Bra¢ and
Hvar, relevés 11-20), the community Pistacio-Juniperetum phoeniceae shows a differ-
ent structure of floristic composition than in southern localities. The overall floristic
characteristics are still not extensive, however, they are significantly greater than
those found in the southern localities. There is a larger number of species with
greatest constancy in the relevés (total 17): Juniperus phoenicea, Pistacia lentiscus,
Myrtus communis, Pinus halepensis (juv.), Smilax aspera, Rubia peregrina, Coronilla
emerus subsp. emeroides, Juniperus oxycedrus, Asparagus acutifolius, Phyllirea media, Ar-
butus unedo, Quercus ilex, Brachypodium retusum, Cistus incanus, Helichrysum italicum,
Dactylis hispanica, Dorycnium hirsutum and Tamus communis. Ranging from 22 to 30
(average 27) species per relevé, these results indicate a succession of vegetation to-
wards the development of the Querco ilicis — Pinetum halepensis Loisel 1971 forest
community, with holm oak and Aleppo pine appearing in 100% of the relevés.
Compared to the research done to date, 12 new species were noted in the Central
Dalmatian islands for Pistacio-Juniperetum phoeniceae community: Cyclamen repandum
and Geranium purpureum on Bra& and Solta, Cistus monspeliensis on Solta, Gladiolus
illyricus in 1 relevé on Bra¢ and 3 relevés on Solta, Helictotrichon convolutum and
Satureja montana on Hvar, and Briza maxima, Bromus erectus, Euphorbia spinosa,
Galium lucidum, Koeleria splendens and Salvia officinalis on the island of Ciovo.

CONCLUSION

Following the previous research done on the islands of Unije, Veliki Prznjak,
Murter and Mljet, as well as on the coasts of Mali Ston Bay, the association Pistacio
lentisci — Juniperetum phoeniceae Trinajsti¢ 1987 was established at a number of Cro-
atian islands and coastal localities in Central and Southern Dalmatia. There was a
total of 56 plant species noted in a Tab. 1, 27 of which were companions mostly be-
longing to 5 different orders. We found 11 species characteristic of the Oleo-Ceratonion
alliance and 18 for the order (Quercetalia ilicis) and the class (Quercetea ilicis). A total
of 7 species showed the greatest percent of presence (appearance in 100% relevés).
The average number of species for all phytocoenological relevés is 23. A total of 15
new species for this community was noted, while 7 of the previously noted species
were found to be absent. While ass. Pistacio lentisci — Juniperetum phoeniceae in the
Southern localities is still in the initial phase of development, not long after a forest
fire, the Central Dalmatian results indicates a succession of this vegetation towards
the development of the Querco ilicis — Pinetum halepensis forest community.
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SAZETAK

Floristicke osobine makije somine
(ass. Pistacio lentisci — Juniperetum phoeniceae Trinajsti¢ 1987)
u sredisnjoj i juznoj Dalmaciji (Hrvatska)

S. Kovaci¢, N. Jasprica & M. Rusci¢

Slijededi prijasnja fitocenoloska istraZivanja s otoka Unija, Velikog PrZnjaka, Mur-
tera i Mljeta, te priobalja Malostonskog zaljeva, zajednica makije somine (as. Pistacio
lentisci — Juniperetum phoeniceae Trinajsti¢ 1987) utvrdena je i na 20 oto¢nih i priobal-
nih lokaliteta srednje i juZzne Dalmacije. Taj tip makije karakterizira jednoli¢nost i
razmjerno malen broj biljnih vrsta. Zauzima velike povrsine, naj¢eS¢e na padinama
juzne ekspozicije izmedu pojasa halofitske vegetacije grebenjaca i nekog od oblika
sumske vegetacije ili vegetacije busika, a znacajan je progresijski stadij u sukcesiji
vazdazelene Sumske vegetacije, cesto nakon Sumskih poZara. Na ukupno 20 istrazi-
vanih lokaliteta na kojima raste makija somine utvrdeno je 56 vrsta vaskularne
flore, od kojih je 27 pratilica iz pet razli¢itih redova (Cisto — Ericetalia, Rosmarinetalia,
Cymbopogo — Brachypodietalia, Scorzonero — Chrysopogonetalia i Quercetalia pubescentis).
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Vrsta karakteristi¢nih za svezu Oleo-Ceratonion ima 11, a za za red (Quercetalia ilicis),
odnosno razred (Quercetea ilicis) 18. S najvedim stupnjem stalnosti (u svih 100%
snimaka) pojavljuje se ukupno 7 vrsta, dok je prosjecni broj vrsta po fitocenoloskoj
snimci 23. Utvrdeno je ukupno 15 vrsta novih za zajednicu, a nije zabiljeZeno 7
prije navodenih vrsta. Analiziraju¢i juzZnodalmatinske i srednjodalmatinske lokalite-
te odvojeno, zamijecena je razlika u sastavu pripadajucih fitocenoloskih snimaka. U
snimcima sa srednjodalmatinskih otoka zabiljeZen je veci broj biljnih vrsta (prosje-
¢no 27) nego u snimcima koji potjecu iz juzne Dalmacije (prosjecno 19). Takoder, na
srednjodalmatinskim lokalitetima redovito se pojavljuju hrast ¢esvina (Quercus ilex)
koji potpuno izostaje na juznojadranskom podrudju, te alepski bor (Pinus halepensis
- juv.), zabiljezen u 50% snimaka s juZnojadranskog podrucja. Takvi rezultati uka-
zuju na to da je makija somine na juZznodalmatinskom podrudju jo§ u pocetnoj fazi
razvitka, nedugo nakon Sumskih poZara, dok je na srednjodalmatinskim otocima
veé nastupila sukcesija toga tipa vegetacije u smjeru razvitka nove, vazdazelene
Sumske zajednice hrasta ¢esvine i alepskoga bora (as. Querco ilicis — Pinetum halepensis).



