GLASNIK INSTITUTA ZA BOTANIKU 4 BOTANICKE BASTE UNIVERZITETA U BEOGRADU
BULLETIN DE LINSTITUT ET DU JARDIN BOTANIQUES DE L'UNIVERSITE DE BEOGRAD
Tom XXVIII, 1994, Beograd

UDC 581.5:012
Review

MILORAD SIJAK, ANKA DINIC

BIBLIOGRAPHY OF PAPERS OF Prof. Dr MILORAD JANKOVIC ON
PHYTOECOLOGICAL RESEARCHES OF THE BALKAN PINE (PINUS
HELDREICHII CRIST.) AND THE MACEDONIAN PINE (PINUS PEUCE
GRIS.)

Faculty of Forestry, University of Belgrade
Institute for Biological Research ,,Sini$a Stankovi¢”, Belgrade

Sijak, M., Dini¢, A. (1994): Bibliography of papers of Prof. Dr Milorad
Jankovié on phytoecological researches of the Balkan Pine (Pinus heldreichii
Christ.) and the Macedonian Pine (Pinus peuce Gris.). — Glasnik Instituta
za botaniku 1 botani¢ke baste Univerziteta u Beogradu, Tom XXVIII,
81-89.

The paper presents the bibliography of papers of Prof. Dr Milorad
Jankovi¢, and collaborators, dealing with the phytoecological researches
of highmountain pines Pinus heldreichii Christ. and Pinus peuce Gris. The
significant papers concerning with phytocoenological, edaphic, microcli-
matic and ecophysiological studies of Balkan and Macedonian Pine on the
mountains Prokletije, gar-planina and Orjen are presented.

Key words: Bibliography, Pinus heldreichii, Pinus peuce, phytoe-
cological researches, mountaine: Prokletije, Sar-plan-
ina, Orjen.

Klju¢ne reci: Bibliografija, Pinus heldreichii, Pinus petce, Fitoeko-
logka istraZivanja, Prokletije, Sar-planina, Orjen.




5 GLAS. INST. BOT. I BASTE UNIV. U BEOGRADU, 28, 81 - 89, 1994
82 M. SUAK, A. DINIC: BIBLIOGRAPHY OF PINUS HELDREICHII AND P. PEUCE

Phytoecological investi%ations of Balkan and Macedonian Pine were carried out
on the mountain Prokletije, Sar-planina and Orjen. From the very beginning (1957)
the phytocenological studied as well as the studies of ecological conditions of the
habitats in forests of these pines were carried out, too.

There were published 47 papers, 20 of them refering to the phytocoenological
studies, while the others refer to the studies of detailed ecological conditions in ‘the
habitats of these pines. ‘

In this paper a short review of some paper refering to some more significant
studies of Balkan and Macedonian Pine will be presented.

One of the first significant papers is the paper dealing with mutual relations
between these pines. This is the following: ,,Consideration of the mutaul relations of
Macedonian Pine (Pinus peuce) and Balkan Pine (Pinus heldreichit), as well their
ecological peculiarities, particularly to the parent rock” (Jankovi¢, 1960). On the
Metohian Prokletije Mt these two pine species form an altitudinal belt within the
highest region of the forest vegetation up to (1800) 2000 m a.s.l. , Ecological evolution
and differentiation of Balkan and Macedonian Pine were going to the direction of
specific adaptation to the certain water and light conditions of habitat and phyto-
coenosis. Balkan Pine (Pinus heldreichii) during its evolution has formed in a xerophyte;
Macedonian Pine (Pinus peuce), on the contrary, developed in the mesophilous species.
On the other side, the xerophytic Balkan Pine at the same time is the heliophyte, while
the Mesophyte Macedonian Pine is the district (semi) sciophyte. This basic ecological
differnetiation, Macedonian Pine is the mesophytic sciophyte, Balkan Pine is the
mesophytic heliophyte, has shown that it is the most important for their distribution
and mutual relations (Jankovi¢, 1960). On the Metohian Prokletije Mts the vege-
tation of Macedonian Pine forests is developed on the northern slopes, particularly
over the silicate parent rock. These forests occur over the limestone, if the slopes are
mild. On southern slopes over the limestone the Balkan Pine vegetation is developed.
It is significant that . for the existence of these two pine species are primarily important
chemical properties of the parent rock, not the physical ones (Jankovic¢, 1960).”

More detailed ecological investigations within Balkan and Macedonian Pine
forests have shown in which extent the consideration of mutual relations between these
two pine species to the parent rock have been correct. Very detailed soil analyses in
Balkan Pine forests, on the mountains Orjen, Ostrovica and Sar-planina were pre-
sented in the paper ,,Ecological relation between the relict, (sub) endemic pine species
Pinus heldreichii and the character of geological substrate and soil in Jugoslavia
(Jankovic, M. et Stefanovié, K. 1971).” After the parent rock, the soils in
Balkan pine forests, in investigated areas, are formed over hard limestones, serpenti-
nized peridotite and silicate parent rock. On the limestone terrains on hte Orjen Mt,
which represent the mountain massif directly influenced by Mediterranean climate,
within Balkan Pine forests it is possible to separate the following soil phases: organo-
genic black soil, organic-mineral black soil and brownized black soil. On the Sar-planina
Mt within Balkan Pine forests the similar pedogenetic phases were noticed, but the soil
depth was greater. In Balkan Pine forests over serpentinized peridotite are developed
as follows: serpentine balack soil (rendzina), brownized black soil (rendzina) and brown
soil over serpentine. The soils over acid silicate parent rock on the Sar-planina Mt
belong to the brown acid soils (Jankovié and Stefanovié, K., 1971). The soil
studies within different stands of the Macedonian Pine on the Prokletije Mt (KoZnjar)
within an altitudinal belt, from 1700 to 1900 m a.s.l., have shown that over granites and
phylites are developed humus-silicate soil in the community Pinetium peucis typicum M.
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Jank. and brownized humus-silicate soil in the community Pinetum peuwcis piceetosim
M. Jank. The brown podzolic soil was found in the community Wedfenio-Pinetum peucis
M. Jank. Jankovié, M. andStefanovié, K. 1978).

According to the parentrock M. Jankovic¢ (1982) differentiates the follow-
ing three groups of associations: 1. Pineftun heldreichii calcicolum M. Jank. prov.
(limestone), 2. Pineturn heldreichii silicicoliom M. Jank. prov. (silicate), 3. Pinettun
heldreichii vac)nlinimlum\/I Jank. prov. (serpentine); 1L L Pinetumn pewcis calcicoliun
M. Jank. prov. (limestone), 2. Pinetum peucis silicicolum M. Jank. prov. (silicate). 3.
Pinetum peucis S(’I[)t’ll/llll(‘()l’llln M. Jank. prov. (serpentine).

Balkan and Macedonian Pine form mixed stands, too, with the other mountain
pine species (Pinus nigra, P. silvestris, P. mugo), as follows: Pineo-Pinetum heldreichii
mictin M. Jank. prov. and Pino Pinetrrrn peucis mixaon M. Jank. prov. (Jankovid,

1982). Balkan and Macedonian Pine forests were studied, in details, phvtocoenologi-
cally, as it is evident from the bibliography.

Fxeept the phytocoenological and pedological investigations in forests of Balkan
and Macedonian Pine, the particular attention is paid to the phytoclimatic studics.
Results from comparative investigations of microclimatic conditions within different
zones of the Sar-planina Mt have shown greai differences among the communitics
being studied. The microclimate was studied, as follows, in: Macedonian Pine forest
(17¢ 0 m a. s.L. NW, slope 257, silicate), Balkan Pine forest (1700 m asl, Sii, 457,
limestone), beech hmﬂ (1500 m a.s.l., NW. 139, silicate) and in Turkey Oak forest
{1000 m a.s.1., SIZ, 45 SIEILAM,), as well in cach studied zone outside the {orest. From
the results we can conclude that there are some differences among these forest types
in relation to the light conditions, solar radiation, temperature relations on the soil
surface (with or withoutvegetation and litter, relatively), soif and air humidity relations,
evaporation, as follows: Macedonain Pine forest is more dark, cold and humid in
relation to the Balkan Pine forest, which is more light, warm and dry; beech forest is
more dark and humid in relation to the Turkey oak forest which is more light, warm
and dry (Jankovic¢ etal, 1981).

For the ecological studies of Balkan Pine the following paper is significant:
~About the branching specificities of the Balkan Pine (Pinus heldreichii) and their
ecological aspect” (Jankovié, 1962). Being markedly heliophilous species, Balkan
Pine branching is very sensitive about the light conditions. In the conditions of
abundant lwhl the tree is very branched, but in shelteved places, in valley, without
lower bmnuhos, the crown is more moved toward the top. Trees which arc more
exposed to the south, have more developed branches, whereas the side exposed to the
north is quite branchless, or the branches are very badly developed. Some trees are set
thickly with branches to the very soil surface, so that they are like ,hedgehogs”, and this
the result of a great number of dormant buds. On Balkan Pine trees the lower branches
are very viable and longlasting. In a great number of its habitats, the Balkan Pine is
exposed to very different anthropo-zoogenic infuences, and the trees are damaged. The
lower branches take over, very successfully, the role of damaged and destroyed parts
of the tree. The longlasting viability of dormant buds has helpcd this species to survive
in the most unfavorable conditions of its habitats (Fankovié, 1962).

Ecophysiological investigations of Balkan and Mdcudom(m Pine were carried out
in different habitats on the Sdr—pldmna and Prokletije Mts., and they have shown that
Balkan Pine is more xerophilous and heliophilous species in relation to Macedonian
Pine, and better endures extreme temperatures and great fluctuations over calcareous
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parent rock with poorely developed soil. In sheltered habitats Macedonian Pine is to
be found, at most, over the silicate with favorable hydrothermic characteristics. ,Balkan
and Macedonian Pine by their ecological, ecophysiological and chorological charac-
teristics belong, nowadays, to a very endangered part of the gene pool and demand the
attention of people, and deserve it, as well as the protection in the frame of the
conservation of flora and vegetation in our highmountain Mediterranean and sub-
mediterranean regions” (Jankovi¢ et al. 1987).

In the aim to study the ecoanatomic characteristics of needles, the plant material
was collected from natural habitats of Balkan and Macedonina Pine. The Balkan Pine
needle is of xeromorphic structure with a very thick cuticle, and ligaified too. The
Macedonian Pine needles are double narrower in relation to the Balkan Pine ncedle,
having thinner cuticle and lower rate of xeromorphousness (Stevanovic, B. and
Jankovié¢, 1988). . The needle structure and xeromorphous differences are correla-
tively linked with the other ecophysiological characteristics of these pines, first of all,
with their water regime. More xeromorphous Balkan Pine, at the same time, is
markedly stenohydric species. However, the Macedonian Pine settle more mesophilous
habitats, distinguishing by less pronounced xeromorphoses and some broader scale of
change tolerances in the frame of isohydric water budget” (Stevanovidé, B. and
Jankovié, 1988).

Phytocoenological, pedological, microclimatological and ecophysiological stu-
dies of Balkan and Macedonian Pine forests, first of all, have contributed to a better
and more comprehensive knowledge of these pines on the mountains Prokletije,
Sar-planina and Orjen.
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BIBLIOGRAFIJA RADOVA Prof. Dr MILORADA JAN KOVICA O
FITOEKOLOSKIM ISTRAZIVANJIMA MUNIKE (PINUS HELDREICHII
CHRIST.) I MOLIKE (PINUS PEUCE GRIS.)

Sumarski fakultet, Univerzitet u Beogradu

Institut za biolo§ka istraZivanja ,Sini$a Stankovi¢”, Beograd

U radu je prikazana bibliografija radova profesora Milorada Jankoviéa i sarad-
nika o fitoekoloskim istraZivanjima visokoplaninskih borova Pinus heldreichii Christ. i
Pinus peuce Gris. Analizirani su znacajniji radovi koji se odnosi na fitocenoloska,
edafska, mikroklimatska i ekofiziolo§ka proutavanja $uma munike i molike na Pro-
kletijama, Sar-planini i Orjenu.

Od ukupno 47 publikovanih radova, 20 se odnose na fitocenoloska ispitivanja, a
27 na detaljnija proucavanja ekoloskih uslova u kojima Zive munika i molika.

Medu prvim znacajnijim radovima je rad: ,,Razmatranja o uzajamnim odnosima
molike (Pinus peuce) i munike (Pinus heldreichii), kao i o njihovim ekoloskim osobi-
nama, posebno u odnosu na geolosku podlogu” (Jankovié, 1960). Na Metohijskim
Prokletijama ove dve vrste borova izgraduju jedan visinski pojas u najvi§em regionu
$umske vegetacije do (1800) 2000 m nadmorske visine. Vegetacija molikovih §uma je
razvijena na severnim planinskim stranama, pre svega na silikatnoj podlozi. Ove Sume
se javljaju I na kre¢njaku ako je nagib terena dovoljno blag. Na juznim planinskim
stranama na krecnjaku je razvijena vegetacija munike. Znacajno je da su za ,Zivot
munike i molike primarno vaZzne ne hemijske, ved fizicke osobine geoloske podloge
(Jankovié, 1960).” :

.U radu: ,Ekoloski odnos reliktne i (sub)endemi¢ne balkanske vrste Pinus
heldreichii prema karakteru geoloske podloge i zemljista u Jugoslaviji”, vrlo detaljno
su analizirana zemljiSta na jedrim kre¢njacima, serpentinisanom peridotitu i na silikat-
noj podlozi u munikovim Sumama na Orjenu, Ostrovici i Sar-planini (Jankovi¢,
M. iStefanovi¢, K., 1971). Molikove Sume su proucavane na Prokletijama
(KoZnjar) na granitima i filitima (Jankovié, M. i Stefanovié, K., 1978).

Prema geolokoj podlozi, M. Jankovidé (1982) razlikuje tri grupe asocijacija:
L. 1. Pineturn heldreichii calcicolum M. Jank. prov. (kre¢njak), 2. Pinetum heldreichii
silicicolum M. Jank. prov. (silikat) i 3. Pinetum heldreichii serpentinicolum M. Jank. prov.
(serpentin); I1. 1. Pinetum peucis calcicolum M. Jank. prov. (krednjak), 2. Pinetum peucis
silicicolum M. Jank. prov. (silikat), i 3. Pinetum peucis serpentinicolum M. Jank. prov.
(serpentin). Munika i molika grade i me3ovite zajednice sa planinskim borovima (Pinus
silvestris, P. nigra, P. mugo), i to su: Pineo-Pinetum heldreichii mixtum M. Jank. prov. i
Pineo-Pinetum peucis mixtum M. Jank. prov. (Jankovié, 1982). Munikove 1 moli-
kove $ume su detaljno fitocenoloski proucavane, §to se vidi i iz priloZene bibliografije.
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Pored fitocenolo$kih i pedoloskih ispitivanja u Sumama munike i molike, poseb-
na paznja je posvecena proucavanju fitoklime. Rezultati uporednih proucavanja mik-
roklimatskih uslova u razlicitim pojasevima Sar-planine, pokazali su velike razlike
izmedu proucavanih zajednica. Pokazalo se da ,,. .. u pogledu svetlosnog reZima, reZima
sunCevog zraCenja, temperaturnog reZima povrsine zemljiSta sa i bez vegetacije od-
nosno stelje, temperaturnog rezima zemljista i vazduha, reZima vlaZnosti i isparavanja,
molikova Suma moZe da se oznadi kao tamnija, hladnija i vlaZnija u odnosu na
munikovu, svetliju, topliju i suvlju, a bukova $uma tamnija; hladnija i vlaZnija u odnosu
na hrastovu - svetliju; toplijuisuvlju” (Jankovié, M. etal, 1981).

U proucavanju ekologije munike, znacajan je rad: ,,O specificnostima u grananju
munike (Pinus heldreichii) i njihovom ekoloSkom aspektu” (Jankovic, 1962). Kao
izrazito heliofitno drvo, razvoj grana munike je veoma osetljiv na jacinu svetlosti. Stabla
koja su viSe okrenuta jugu, nose veliki broj razvijenih grana, dok strana u senci,
okrenuta severu, ili je uopste bez grana, ili su grane daleko slabije razvijene. Munika
je na vedini svojih stani§ta izloZena raznovrsnim antropozoogenim uticajima, pa se
stabla oStecuju. Donje gane preuzimaju uspe$no ulogu unitenog i oSteenog stabla.
Dugotrajna vitalnost uspavanih pupoljaka pomogla je ovoj vrsti da se odrZi u najnepo-
voljnijim uslovima svojih stani§ta (Jankovié, 1962).

Ekofiziologka ispitivanja munike i molike vriena na razli¢itim stani§tima Sar-
planine i Prokletija su pokazala da je munika kserofilnija i heliofilnija vrsta, u odnosu
na moliku, da dobro podnosi ekstremne temperature i velika kolebanja na krecnjackoj
podlozi sa slabo razvijenim zemljiStem. Na zaklonjenim stani$tima nalazi se molika,
naj¢esce na silikatu na zemljistu povoljnih hidrotermickih karakteristika (Jankovic
et al,, 1987).

U cilju ispitivanja ekoanatomskih odlika Cetina, bi]jni materijal je uzet sa prirod-

. o . . . . Mo . . . ~
nih stani§ta munike i molike sa Sar-planine. Cetina munike ima kseromorfnu gradu sa
kutikulom veoma debelom i lignifikovanom. Cetina molike je upola uZa od Cetine
munike, sa nesto tanjom kutikulom i odlikuje se niZim stepenom kseromorfnosti

(Stevanovié, B.i Jankovié, M., 1988).

Fitocenoloska, pedoloSka, mikroklimatoloska i ekofizioloSka proutavanja Suma
munike i molike, pre svega na Prokletijama, Sar-planini i Orjenu, doprinela su sve-
obuhvatnom poznavanju ekologije munike i molike.






