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ABSTRACT

Ljubenova, M, (1996). Ingestigation of some structural and functional parameters of an oak forest
from North-East Rhodopa Mountains, Ekol, Zast, Zivot, Sred., Vol. 4, No. 1, Skopje.

Nowadays, humanity gets more and more conscious of the fact that condition of the biosphere, as well
as further existence of man are determined by the condition of our planet vegetation cover. The study of space
and functional structure of the vegetation associations is a basic precondition for increasing the biological
productivity, the stability of the biogeocoenoses and their importance for the healing of the ecological
environment in separate districts as well as of the Earth as a whole.

The object of this study are some structural (species, composition, plenitude, numbers of the
cenopopulations, layer structure of the phytocoenose, layer and functional structure of the phytomass) and
functional (overground annual production, dynamics of wood accumulation, net assimilation, intensity of the
biological turnover) parameters of a xerothermal association from the North-eastern Rhodopa mountains.

Key words: oak forest, layer and fractional structure, primary production, biomass, biological turnover, dynamics of
wood accumulation, net assimilation.

HU3BOJI

Jby6enoBa, M. (1996). HcrpaxyBarma Ha HEKOH CTPYKTYPHH ¢ (YHKIIMOHATIHHU TapaMeTpu Ha 1aboBa
myma ox ceBeporcrtounnte Pomoru. Exon. 3amr. XKusort, Cpen., Tom 4, bp. 1., Ckomje,

YoBemTBOTO [CHECKa CTaHyBa Ce MOCBECHO 3a (akToT neka coctojbata Ha Omocdepara, a u
MIOHATAMOLITHHOT OINCTAHOK HAa YOBEKOT CE OZPENCHH O/l COCTOj0aTa Ha PACTUTEIHHOT MOKPOB Ha Halara
iaHera, IIpoy4yBameTo Ha IPOCTOpHATa M (YHKIMOHAJHATA CTPYKTypa Ha DPACTHUTCIHHUTE 3aCIHULH €
OCHOBCH MPEIyCJIOB 3a 3rojeMyBarbe Ha OHOJIOIIKAaTa MPOAYKTHBHOCT, CTAOMIHOCTA Ha OHOreoneHo3aTa u
HHBHOTO 3HAYCH:E 32 yHAIPEeyBambETO Ha )XUBOTHATA CPEIMHA BO OJJICJIHU PETHOHH, HO U Ha 3eMjaTa BO
LeIIMHA.

Ilpeamer Ha OBa HCTpaxKyBame Ce HEKOM CTPYKTypHH (BHIOBH, cocrtaB, OorarctBo, Opoj Ha
LICHOMIOMYJIAIY, CTPYKTypa Ha KaTOBUTE Ha (DUTOIEHO3aTa, KAaToBa M (YHKIHOHAIHA CTPYKTypa Ha
¢duromacara) u (HyHKUHOHATHHU (TOJMINHA HAJ3EMHA MPOAYKUHMja, AMHAMHKA Ha MOpAcT Ha ApBHATA Maca,
HETO aCHMUJIAIMja U MHTCH3UBHOCT Ha OHMOJIOLIKOTO KPY)KEHe) IapaMeTpH 3a KCepOTeMHAaTa acolujalija o
CEBEPOUCTOYHHUOT JIeJI Ha POJIONICKHOT MAaCHB,

Kuyunu 360poBu: n1aboBa 1ryMa, KaToBa CTPYKTypa, pHUMapHa NPOoAyKIja, Onomaca, OHOJOIIKO KPYKEHE,
JMHAMUKA Ha aKyMyJialija Ha JIpBO, HETO aCMMUJIALIH]a.

OBJECT OF THE STUDY

Quercus frainetto phytocoenose was stud- per part of a hill, sloping at 6°, facing west-noith-
ied, covering a surface of 11.2 ha on the land of west and at 300 m above the sea level,
the village of Virbovo, near the town of Harmanli, The soils are chromic luvisols (ITeakos
Haskovo district The forest is situated in the up- 1992). Concerning the climate, the region pertains
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to the Down Maritza river, Down Tundja river cli-
matic region, which belong to South Bulgarian cli-
matic sub region with Mediterranean climatic in-
fluence, being part of the continental Mediterra-
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nean climatic region (Tumxkor 1982; Fig 1). The
humidity factor appears as limiting for the
phytocoenose under investigation and determines
its xerophitic character.

o Auvar annual |- 12:8°C
ot - Avar arwwal sam of raibalk - 576 mm
Period of drought - ¥HX -
Perled af dry - VI-IX
a4
w4 {0
k= ¢ h—, o %5
b 3
20 e \. %
15 1 / : : // L0
, Do 2h
0T / N \_
R ; : Lo + 15
51 / : : Do \
. sl .
ol . : : 4 : — 4 o
I I il [ A . I 4 % P

r —i— Temperature 9= FRzinfels

Fig. 1 Ombrothermal diagram of the region
Ci1. 1 OMOpoTepMHYKH AWjarpaM Ha pErHOHOT

METHODS

The evaluation of the ove ground phytomass
and the annual production is done after the meth-
odological directions of Newbould (1967), Ponux
et all. (1968) and MomuyanoB and CmupHOB
(1967) The study was carried out on a representa-
tive experimental plot covering 0.25 ha of the as-
sociation. The sample trees (3 samples Q. frainetto
and 1 Q. cerris) are representative of classes with
equal sums of the sections of trunks at 1.3 m
(Mosmuanos and CmuproB 1967) and were cut in
1995. The periodic growth of the trunks and the
perennial branches are calculated using the com-
plex and simple Hubber's formula (Mnues 1980)
respectively. The leaves surface of the tree layer is
determined with the aid of the weight method
(Momyanos and CmupsoB 1967) and the net as-
similation (An) after formula of Gregory (Jlapxep
1978). In the evaluation of the over ground
phytomass and the annual production of the bush
layer sample bushes have been used (3 numbers of
each species), determined by measuring the height
and the diameter - in the middle of the first level

branches. The aboveground phytomass and the net
annual production of the herb layer are determined
after the method of experimental surfaces (Poaux
et all. 1968) for a two years period, and because of
the significant homogeneity and the horizontal
structure of the layer, 6 sample surfaces have been
used, each one of them covering 0.25 m2.

The quantity of the annual litter fall in the
phytocoenose was testimated by 10 litter traps with
a surface of 1 m? each, the litter collected 4 times a
year for a period of 2 years. The mulch reserves
were calculated after the method of CmonsHOB and
the intensity of the biological turnover - by means
of the litter fall-mulch coefficient (a) and the use
of the 10 forces scale of basumesuu (after
Bopo6noB 1967). The oxygen produced annually
by the phytocoenose under study is evaluated us-
ing the data of the net abovegr ound phytomass pro-
duction after Omym (1975). The phytomass units
were expressed as absolutely dry weight. The data
were statistically processed.

RESULTS AND DISCUSSION

The forest under study consists of off-
shoots, from 3 bonitation, canopy 0.8-0.9; fullness
- 0.9; average age 56.5 years; average height of
trees -13.5 m and average diameter of the trunks -
15.7 m. The vegetation species and the phyto-
coenose structure are given in Table 1. The aver-
age parameters of the model of Quercus cerris L.
are: d —16.4 cm; h - 14.2 m and age - 53 years. By
Q, frainetto Ten. trees of 1 class prevail (d - 13 cm,
h - 13.2 m and age 55 years) - 29.6%. The contri-
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bution of the second class trees (d -17 cm; h -13 m
and age of 53 years) is weaker - 20,6% of the num-
bers of Q. frainetto Ten The bush layer covers 1.5%,
the young undergrowth of Carpinus orientalis Mill,
and Sorbus torminalis (L.) Crantz- prevailing. It is
interesting to note that the contribution of young
undergrowth of Fraxinus ornus L. is much greater
(2.96%) than that of the undergrowth of the
edificatory species Q frainetto Ten.: 0.25% of the
total amount of the layer.
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Tab. 1 Composition of the species
Tab. 1 CocraB Ha BUAOBUTE

Layer distibution of species Number %
Pacnopen Ha BuAOBUTE NO KATOBU Bpojuoct
per ha / Ha ha

Tree layer / kat Ha apBja 820 100.00
Quercus cerris L. 28 342
Q. frainetto Ten. 792 96.58
Bush layer / xar ma rpmymkn 4862 160.00
Carpinus orientalis Mill. 3564 73.30
Crataegus monogyna Jacq. 35 0.72
Fraxinus ornus L. 144 2.96
Querqus frainetto Ten. 12 0.25
Sobrus torminalis (L.) Crantz 1107 22.77
Herb layer / Tpepect Kar 33 100.00
Grass species/TpeBn 2.15 6.52
Brachypodium pinnatum (L.) Beauv. 0.3 0.91
Cynosurus echinatus L. 01 0.30
Dactylis glomerata L. 03 .0.91
Festuca heterophylla Lam. 0.1 ¢.30
Melica uniflora Ret;. 0.1 0.30
Poa compressa L. 1.25 3.79
Sedges / uunepaen 0.1 0.30
Carex cuspidata Host. 0.1 030
Legumes species / 1eryMHHO3H 1.25 3.79
Chamaetytisus hirsitus (L.) Link, 0.5 1.52
Trifolium alpestre L. 0.75 227
Mixoherbosa / pa3siu TpeBeCTH 21.25 64.39
Allium rotundum L. 1.00 3.03
Calamintha sylvatica Bromf. 04 121
Centaurea phrigia L. 0.2 0.61
Crocus flavus Wesrt. 0.5 1.52
Dianthus cruentus Grsb. 1.1 333
Fragaria viridis Duch. 04 121
Galium aparine L. 02 0.61
Galium schultesii West. 0.15 045
Hieracium echioies Lumn. 0.8 242
Hieracium praeltum ssp. bauchinii (Best) Petun 0.2 0.61
Hieracium racemosum W. et K. 1.00 303
Hypericum montbretti Spach. 01 0.30
Hypericum olimpicum L. 1.1 333
Hypericum perforatum L. 245 742
Tnitla hirta L. 1.15 348
Lactuca seriolla L. 0.35 1.6
Lamium purpurem L. 0.3 0.91
Lapsana communis L. 0.95 2.88
Leontodon cichoraceus Ten. 0.5 1.52
Muscari bothrydes (L.) Mill. 22 6.67
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Tab. 1 Continuation
Tab. 1 IIpogomkenne

Layer distibution of species Number %
Pacropejl Ha BHROBATE HO KATOBH Bpojrocr
per m? / Ha m?

- Myosotis arvensis (L.) Hill. 01 0.30
Physospermum cornubliensis (L. ) DC 0.30 091
Prunella vulgaris L. 0.25 0.76
Ranunculus ficaria L. 1.90 5.76
Silene viridiflora L. 0.2 0.61
Tanacetum corymbosum (L.) Schultz-Bip 05 1.52
Tamus communis L. 03 0.91
Taraxacum erythrospermum Andrz ex Bess. 0.1 0.30
Teucrium chamaedrys L. 0.05 0.15
Thymus atticus Celak 1.5 4.55
Thymus striatus Vah! 07 2.12
Viola reichenbachiana Jord ex Boreau 02 0.61
Sprouts / #3paHOnN 825 25.00
Cornus mas L. 0.1 .30
Crataegus monogyna Jacq. 0.1 0.30
Rosa canina L. 0.05 0.15
Rosa gallica L. 0.3 .91
Rubus canescens DC 0.15 045
Acer monospessulanum L. 0.63 1.97
Carpinus orientalis Mill 0.6 1.82
Fraxinus ornus L. 3.6 10.91
Quercus frainetto Ten. 1.5 4.55
Sorbus domestica L. 03 0.91]
Sorbus torminalis (L.} Craniz 0.3 1.52
Tilia tomentosa Moench. 04 1.21

The herb layer is very well developed, with  established, the Fraxinus ornus L. sprouts prevail-
95% cover. The group of mixoherbosa sp. domi-  ing (10.91%) The total aboveground phytomass
nates in number (64.39%) Sprouts of 5tree and 7 of the phytocoenose studied is 194.376 tha™, i.e.
bush species (25% of the total amount) have been  the vegetation community refers to 7 force (from

w Tree layer - 93,14%
B Bush layer - 6,20%
m Herb layer - §,66%

Fig. 2 Layer phytomass distribution (%)
Cu. 2 Pacniopen Ha (puTomacara 1o karosu (%)
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ten possible forces) in the scale of basuneBuu.
The phytomass distribution in layers is given in
Fig.2. The biomass of the tree layer (181.028 t ha™)
is formed mainly by Q.frainetto Ten (95.73%. Its
distribution in fractions is given in Fig, 3.1. It is in-
teresting to note that the quantity of the dry mass is
significant in the layer (27.4%). The contribution
of bark and one year branches phytomass is lower
compared to other tree layers (JIro6enosa 1995)
and that of the tree leaves fraction is within the ranges
cited in literature (basunesnu and Poxaun 1971).
The total aboveground phytomass of the bush
layer is 12.056 tha®, in which Carpinuus
orientalis Mill, prevails - 97.78%. The contribu-

tion of Sorbus torminalis (L.) Crantz. (0.79%) is
weaker, although it dominates in numbers and the
contribution of Fraxinus ornus L. is 0 84% and the
Q, frainetto Ten. - 0.49%, The prevalence of the
fraction of perennial branches (6.05%) and the
weak contribution of the leaves fraction, dry mass
and annual branches (Fig. 3.2.) express a structure,
characteristic for xerophytic bush communities
The calculated phytomass of the herb layer is 1 283
0.651 tha™ More than a half of it (54.39%) is con-
centrated in the sprouts of the tree species, mainly
in Carpinus orientalis Mill, and Fraxinus ornus L
The grass species predominate in the phytomass
of herb species - 45.61% (Fig. 3.3).

N Stems - 60,95%

Dry phytomass - £3,37%
ﬂ!ll Leaves - 3,18%
Bl Ann. branch. - 0,41%

E Perren. branch. - 9,09%

Fig. 3.1, Tree layer / Kat Ha gpBja

Dry phytomass - 0.66%

A Leaves - 3,16%
M Ann. branch. - 0,15%

B Porren. branch. - 96,05%

Fig. 3.2. Bush layer/ Kat Ha rpmyLukm

B sprouts - 54,39%

2 Mixoherbosa - 4,95
M sedges - 12,62
B8 Legumes sp. - 10,11

B arass sp. - 17,93

Fig. 3.3. Herb layer/ MpusemeH kat

Fig 3 Layer phytomass distribution in fraction (%)

Ci 3 Pacriopen Ha (putomMacara Ha KaToBuTe 110 (ppakiin (%)
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The total aboveground of phytomass for the
phytocenose is established to be 13.495 tha™, i.e.
6.94% of the reserves are annually renewed (6%,
10.6% ad 90% for' the tree, bush and herb layer
respectively). After the classification of the veg-
etation communities according their production
(BPasunesunu and Pomun 1971), the phytocoenose
refers to the average productive communities (7
force of ten possible forces), the decidious forest
communities pertaining to this group. The annual
production of oxygen of a forest community is 18
tha™. The distribution of the annual production in
layers is given at Fig. 4. The Q frainetto Ten. con-
tributes with 96.63% to the annual production of
the tree layer (11.097 tha™), which is similar to

its contribution to above'ground phytomass re-
serves The contribution of the leaves phytomass
and the branches in the annual production is re-
spectively 16 and 3 times greater that the contribu-
tion of these fractions to the aboveground
phytomass and the contribution of the bark
phytomass - about 3 times lower. The wood pro-
duction is about 5 times greater than the bark pro-
duction (Fig. 5.1)

The annual production of the bush layer is
1.272 tha™. The contribution of Carpinus
orientalis Mill, is the greatest - 96.24%. The an-
nual growth of the other species is insignificant:
Fraxinus ornus - 1.6%; Sorbus torminalis (L.)
Crantz, -1.73% and Quercus frainetto Ten - 0.24%.

B Tree layer - 93,14%
B Bush layer - 6,20% | |
@ Harb layer - 0,66%

Fig. 4 Layer annual productions distribution (%)
Cu1. 4 Pacriopes Ha rOIMIIHATA POAYKIIKja N0 kaToBu (%)

The fraction distribution of the annual production
of the layer is represented in Fig. 5.2.

The annual production of the herb layer is
1.166 tha™, herb species and sprouts forming about
50% of it (Fig 5.3). The contribution of agro-
biological groups to the layer production is similar
to their contribution to the phytomass: grass spe-
cies -19.73%; sedges -13.88%; legumes sp. -12%
and mixoherbosa - 5.44%.

The forest reaches its maximum in wood ac-
cumulation at the age of 40-50 years, the reserves
growing with 18% (Fig. 6). The average annual
growth normally decreases and at age of 55-60 it
is 2.7%, i.e. the forest has reached its functional
maximum. The dynamics of wood accumulation
in the two tree species reflects their competition
for the habitation conditions. It is better for Q
cerris L, at the age of 15-20, 30-40 and 50-60 years,
and for the Q. frainetto Ten, - respectively at the
age of 25-30, 40-50 and 60-65 years. The absolute
maximum of wood accumulation in the commu-
nity (3.55% annual growth) for the Q frainetto Ten.

8

is observed at the age of 45-50 years. The average
annual growth for all periods is higher for Q, cerris
L. as compared with Q. frainetto Ten. - 1.96% and
1.73% respectively, which is connected with the
ecological and biological features, but the
xerophyting condition of the habitation put it in a
position of co dominant in the tree layer.

The leaves surface of the tree layer is
5.994'10° dm*ha, Q. frainetto contributing with
97.6% in it. The calculated An is 0.005 g'dm™ per
day, i.e. it is lower than that cited by Jlapxep (1976)
for decidous forests. The annual litter fall in the as-
sociation under study is 6.030 3.217 tha™ and the
mulch reserves are 11.858 1.995 tha™, i.e. about
50% of the mulch is annually renewed through the
fall.

According it is total intensity, the biological
turnover in the phytoceonose is hindered, being at
the 6-th force (a- 1.97 - Bopo6bos 1967). The
intensity that was obtained is characteristic for the
zone deciduous forests.

Ekol. Zast. Zivot. Sred., 4, 1: 3-11 (1996)
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Sterns - 17.23%
Leaves - 52.08%

il Ann. branch - 6,59%

Perren branch. - 24 10%

Fig. 5.1. Tree layer / KaT Ha gpBja

Leaves - 29,79%

{# ann_ branch. - 1,42%

N Sprouts - 42,83%
N sprouts - 49,83%

Herb sp. - 50,17

Fig. 5.3. Herb layer/ NpusemeH kat

Fig. 5 Annual production distribution in fractions (%)
Ci. 5 Pacniopen Ha ropuniHata npoaykuuja o dpaxuuu (%)
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Fig 6 Average annual wood accumulation (%)
Cu. 6 TIpoceyna roauiHa akymyJiaiuja Ha apsecuna (%)
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CONCLUSIONS

1. The calculated phytomass reserves are
lower than the average for similar xerothermal for-
est phytocoenoses which were studied in five re-
gions of our country and are close to those estab-
lished for a 43 years old forest from the Zemen
mountain and for a 53 years old forest from the
West Balkans (JIbobenosa 1995), which grow re-
spectively on Hromic luvisols (vertic) and piano-
sols In three cases mentioned the phytoceonoses
are situated on hills with varying slopes, the soils
are shallow and the anthropogenic activity is
strongly expressed.

2. The structure of the phytomass in frac-
tions and layers shows an unstable condition of
the forest phytocoenose: presence of a great amount
of dry mass - 27.4% and low contribution of the
fractions of one-year old and perennial branches
(respectively 0.5% and 9%) in the tree phytomass;
prevalence of the fraction of perennial organs in
the bush layer phytomass and that of Carpinus
orientalis Mill. (98%) and a significant contribu-
tion of the undergrowth of Fraxinus ornus L. -1%;
prevalence of the sprouts (54.4%), mostly of tree

species (51.8%), and most of all of C, orientalis
Mill, and F. ornus L,, as well as this of grass spe-
cies (17.9%) and sedges in the phytomass of the
herb layer.

3. The plant community under study has a
lower annual production (13.5 tha® abs dry
phytomass and 8 tha™ oxygen) than the average
of similar communities in our country and it refers
to the average productive communities at 6-th force
(basuneBuy and Poaun 1971).

4. The established net assimilation (0.005
gdm™ per day) is lower than that cited for decidu-
ous trees.

5. The average annual growth has decreased
from 3.5% to 2.4% for the last period, i.e. the for-
est has reached its functional maximum in wood
accumulation.

The structural and functional parameters of
the forest phytocoenose under study show that suc-
cessive changes are under way in the community,
leading to its further xerophyting The present con-
dition of the vegetation component is unstable and
does not reflect the potentialities of the habitation.
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UCTPAXYBAHKBA HA HEKOU CTPYKTYPEHU U ®YHKLMUOHAITHU
NAPAMETPU HA OABOBA LWYMA O[j
CEBEPOUCTOYHUTE POAOONU

Mapujana JbYBEHOBA

Kateapa No exoJioruja u 3amTuTa Ha ;KUBOTHATA cpeauHa, Y HuBep3uTeT Bo Coduja,
buoaomku paxyarer, Bya. [l. llankos, 8-1421, Coduja

PE3MME

Bo pasriemysanara duroreHosa (mpocedna crapocT ox 57 roamuu, mokposHoct 0.8, 0.9;
BucuHa 13.5 m; aujamerap Ha crebmara 15.7 cm) co Quercus frainetto Ten, kako exuduxarop Gea
NpOy4YyBaHH HEj3MHHTE CTPYKTYPHH M (DYHKIMOHATHH mapaMmeTpu. dutomeHosata ce Haora BO
OJiM3MHA Ha rpagoT XapMaHiu, XaCKOBCKH PETMOH M T'O MOKPHBAa TOPHUOT jen o puxoT Ha 300
M.H.B., CO TIaJinHa oJ] 6°, ceBepHa-ceBepo3anaHa eKCIO3MIIYja.

ITouBaTa ¢ XpOMHYEH JIyBHCOJ. BO OJHOC Ha KJIMMara, PErMOHOT IMpuIara KOH jy)KHHOT
Oyrapcku KIMMATCKH TOTPETHOH CO MEIMTEPAHCKO KIMMATCKO BJMjaHHE - CpelHAa TOAMIIHA
temnepatypa o 12°C u cpesieH TOAUIICH Tanor oa 567 mm.

OcobeHocTuTe Ha OJJICIIHUTE CTPYKTYPHHU TapaMeTpu:. CUTHU(HUKAaHTHA KOJIMYKMHA Ha CyBa
maca (27,4%, momai nmpoIeHT eaHoroauinHu 1 mocrapute rpadk (0.5% u 9% coomBeTHO) BO KaTOT
Ha JipBja Ha QuToreHo3ara (181,03 t'ha™!); Bucok mpouent Ha Tpajuu opranu (96%) Bo puroMacata
Ha kaToT Ha rpmymku (12,6 tha') u sacramenoct Ha rpynara Tpesectu BuoBH nimmepaner (17,0%
u 12,6% coomBerHo) Bo ¢uTOMAcaTa HA KaTOTHAa mnpu3emHartasererammja (1,28 tha™);
npeoBnaayBame Ha putomaca Ha Carpinus orientalis Mill, u Fraxinus L. Bo nomnecokor (98% u 1%
COOJIBETHO) M JOMHHAIIMja HA W3IAaHOLMTE HA JPBEHECTUTE BUAOBU (IJIABHO O] BAaTa CIOMHATH
BUJIOBM) BO (puTOMacata Ha NPU3EeMHHOT KaT. OcOOCHOCTHTE Ha OJJCIHHUTE (YHKIMOHATHH
mapaMeTpu: TIOHUCKH BPEIHOCTH Ha pesepBuTe Ha (uromaca (194,4 thal), roammma npoaykimja
(13,5 tha'l), Heto acummnanuja (0,005 g'dm'2 Ha JIeH), CPETHO TOAMIICH TOPACT Ha APBECHHA, KOE €
nomaio 3a 1% ox MakCHMyMOT, CIIOPEICHO CO IPYTH CIMYHHA (DUTOIEHO3M, MOKaXyBa JeKa
IPOMEHHU Ha CyKIIECHja IITO CE OJBMBAAT BO 3a¢HHIATA, a BOAAT KOH HATAMOIIHO 3rOJIEMyBambe Ha
KkcepopuTHOCTa. MOMeHTanHara cocroj0a Ha pacTHTENHATa KOMIIOHEHTa € HecTaOWiIHAa U He To
HOKa)KyBa IMOTEHIIN]aJIOT Ha OHOTOTIOT.
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