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UDK 504.3:582.736.3 Amorpha fruticosa L.(497.11)=111
Original scientific paper

THE MOST COMMON FOREST PHYTOCOENOSES ENDANGERED BY
FALSE INDIGO SPREADING IN SERBIA

Renata GAGIC SERDAR’, Radovan NEVENIC', Goran CESLJAR’,
SvetlanaBILIBAJKIC', Tomislav STEFANOVIC',
Zoran PODUSKA', Ilija DPORPEVIC'

Abstract. False indigo or indigo bush, Amorpha fruticosa L. is a deciduous shrub

that belongs to the family Fabaceae. Since its introduction in the early 20™ century, the
plant had spread rapidly and become naturalised in the entire Balkan region. Indigo bush
populations favour moist alluvial habitats, the species grows densely along the banks of
lowland rivers, tributaries and streams, spreading into wet habitats, drying out meanders,
blocking drainage canals. Occasional or regular flooding favours dispersal of its mature
pods. The species was identified in ecological units ranging from hygrophilic wetland to
communities in automorphic soils with no excessive wetting. It is common in the following
types of forests: narrow-leafed ash and goat willow Salix caprea forests (Saliceto-cinereae-
Fraxinetum angustifoliae), narrow-leafed ash and pedunculate oak forests with hygrophilic
companion species (Fraxino-Quercetum roboris hygrophyllum), narrow-leafed ash and
pedunculate oak forests on occasionally flooded terrains (Fraxino-Quercetum roboris
subinundatum), pedunculate oak, hornbeam and narrow-leafed ash communities, flood-
prone poplar forests and willow groves. In the south of Serbia, it grows individually along
streams in mesophilic forests (Fagetalia Pawl. 1928.). The research findings on Amorpha
entomofauna, which are the result of a six-year long study, opened up the opportunity for
implementation of biocontrolling strategy, aimed at suppression of generative propagation
of this invasive weed.
For sure and soon this strategy should be tested, convincing that seed propagation of
invasive weeds, could be inhibited after bio control agent, precisely useful weevils pods
harm reduction experiments. Next step leads to serious expectations of its appliance, also
blocking violent aggressors such Amorpha is, to continue making further floristic vanishing
of diverse plant species, in wild nature habitats.

! Institute of Forestry, Belgrade, Serbia
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HAJ3ACTYIIVBEHUJE TYMCKE ®UTOLOEHO3E YIT'POXEHE HIUPEIBEM
BATPEMIIA Y CPBUJUN

H3Boa. bacpemay, Amorpha fruticosa L. je aucmonadnu ocOyH u3 nopoouye
Fabaceae. Hakon unmpooykyuje nowemxom XX 6exa, Oumka ce O6p30 npowupuia u
odomahuaa na nodpyujy uumaeoe barkana. Ionyiayujama no2ooyjy e1axcHa cmanuwma
anysujymu, eycmo pacme y3 obaie pAasHUHAPCKUX peKd, pyKasaya u nomokd, oceaja
pumcka cmanuwma, ucyuiyje meanope, 61okupa meauopamushe xaumane. Ilospemeno unu
PeoosHo nuasmerse no2odyje pasHowersy he208ux 3peaux Maxyna. Bpema je 3abenexcena y
EKOJIOWKUM JeOUHUYama o0 mMunosa MOYEAPHUX XUSPOPUIHUX, 00 3ajeOHUYya Ha
aymomoppnum 3emmummuma  6e3 cyguyumnoe eraxcerna. Kapaxmepucmuuna je 3a
wyme: nosckoe jacema ca oapckom ueom Salix caprea (Saliceto-cinereae-Fraxinetum
angustifoliae), nomckoe jacena u nysxcrwaxa ca xuepoguinum npamuoyuma (Fraxino-
Quercetum roboris hygrophyllum), nosckoe jacena u 1yjicrbaka Ha NOBPEMeHO NAA6/bEHUM
mepenuma (Fraxino-Quercetum roboris subinundatum), y 3ajeonuyama aysxcroaxa, epada u
nobCKOS jacena, nonaasHum monosayuma u epbayuma. Ha jyey Cpouje, nojedunauno,
pacme y3 mokoge peuuya y cacmagy u mezoguinux wyma (Fagetalia Pawl. 1928.). Hanasu
ucmpaxcuearsa eHmomogayne amopge, HAKOH WECMO200UWIBUX CIYOUja,  Omeapajy
Mmozylimocm npumene cmpamezuje OUOPEOYKOBAA 2EHEPAMUBHOZ  DASMHOMCABATLA
nonyrayuja 0802 UH8A3UEHO2 KOPOEd.

Kbyune peun. barpeman, miymcke (UTOICHO3€, CTaHUINTA, HHTPOAYKIIH]a,
Cpbwuja

1. INTRODUCTION

Invasive plant species present a great problem and impediment to
preservation of biodiversity (McNeel et al, 2001, Finnoff et al, 2007), causing
significant and irreversible changes of the environment, primarily changes in
floristic structure and the course of succession, along with social-economic
damage. Invasive species first invade unstable ecosystems (degraded and
devastated areas), later spreading into surrounding ecosystems, causing
homogenisation of the regional flora (Jordan and assoc., 2009). The entire
Pannonian Basin is populated by domestic or introduced leguminous plants of
herbaceous form, perennial species, shrubs and tall stem plants, harmful to a
different extent in ecological-economic terms. There is a certain number of already
naturalised species, while some of them, planted in horticulture, occur only in
parks and well-maintained plantations (Vukicevi¢,1996). Some taxa are
aggressively invasive and management authorities have no mechanisms for growth
control of these populations in nature (Landis, W. G. 2004); as well as areal
spreading (geographic) spatial adaptation (adaptation to habitat characteristics).
False indigo, indigo bush or Amorpha, scientific name Amorpha fruticosa L.,
taxonomic Fabaceae: Papilionaceae: Amorpheae, is a deciduous woody shrub and
the only species of this genus identified in Serbia, since these populations have
been monitored (Tucovi¢ & Isajev V., 2000). The material had been collected for
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six years in Croatia, Bosnia, the Montenegrin coast, along the seashore in Albania
and the Skadar Lake shore; although some specimens occur individually, they only
confirmed the findings related to distribution of this species of Amorpha genus.

A multi-disciplinary scientific approach, but also the engagement of
experts from applied bio-technological disciplines (forestry, water-industry, spatial
planning, agriculture) enabled perceiving Amorpha as a ‘serious problem’ and
initiating a systematic undertaking aimed at placing the weed under control
(Praseeda et al 2010). The plant occurred in Serbia at the beginning of the 20"
century, since when it has spread rapidly and become naturalised, first in the
regions of Posavina and Podunavlje. Today it is, as a rule, an omnipresent floristic
element in any location where its unrestricted propagation is facilitated; however,
the north part of Serbia belongs to a group of regions in which it has become an
unavoidable vegetational ‘pestilence’.

The recognised forest phytocoenoses endangered by indigo bush are
enumerated and listed according to their system affiliation. The most detailed and
comprehensive phytocoenological studies in lowland forests were conducted by
Jovanovié, B. and Tomié, Z. (1983-1984), with the aim of singling out ecological
units (Jovié, N. et al. 1990; Jovi¢, N. et al. 1997), for the purpose of forest
management based on typological principles (Jovi¢, D. et al.1994.). The issue
concerning cultivation of narrow-leafed ash (Fraxinus angustifolia Vahl.) in
different types of forests in the Srem region was studied by Bobinac, M. (1988.) in
his Master thesis, while the same author (1999) in his PhD thesis, studied natural
regeneration of pedunculate oak (Quercus robur L.) contingent upon habitat and
stand conditions. Pedunculate oak and narrow-leafed ash are the species young
growth of which and, hence, their forests, are most directly endangered by indigo
bush thickets.

The subject of this paper was presentation of the obtained results on
floristic-phytocoenological characteristics of localities in which indigo bush is
recognised as an important element of the existing vegetation. The main objectives
of the research were also: (i) quantification of occurrence of Amorpha as a
vegetation element (ii) determining the type of vegetation, (iii) determining the
frequency of occurrence of A. fruticosa as a weed and dominant inter-species
relationships with adjoining vegetation.

2. SUBJECT AND RESEARCH METHOD

The analysis of the structure and floristic composition of plants was
performed according to the standard method of the Central-European
Phytocoenological School (Braun-Blanquet-a 1964), where communities were not
determined in the first year of the study. For all phytocoenological records, the
following number and coverage scale (BraunBlanquet, 1928) was used: + ( a rare
species), 1, 2, 3, 4, and 5 (the largest mark indicates dominance of the species in
terms of numbers and coverage). Certain small groups of edificators, which
represent an indicative ground and shrub flora in weed-infested habitats, were
singled out. In addition, certain species, growing synchronously with Amorpha and
capable of endangering natural regeneration by their increased cover and
association, were also singled out (Cokeéa, et al 2008 ; Obratov-Petkovi¢ et al
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2009.). For the purpose of sampling, typical locations were selected, in which
dense indigo bush thicket is inaccessible, while puny young growth of domestic
broadleaved species on alluvium was scarcely visible in the understory, and where,
for the same reason, its prospects in terms of dieback were very poor. The localities
were selected as the most promising trial fields and in-depth analysed individually
through phytocoenological records (Table 1). The selection of the future trial
indigo bush plants — shrubs of excellent physical constitution and in perfect
condition, as well as the habitus, was performed, along with the assessment and
confirmation of abundant fruit bearing in crowns, some of which are in 'the most
critical spots' reaching the heights of 5.5 and even 6m. Localities situated in
management unit branches were identified in forest-economic management plans,
where the data on the original vegetation type of the habitat were obtained.
Numerous records were taken and sampling of fresh plant material was performed
during several, mainly three aspects, in four vegetational seasons. By means of
engagement and work of the researchers from the Institute of Forestry, Belgrade,
elementary floristic material was gathered; in some cases, for the purpose of
conducting skillfully reconstructed assessment of the origin of the source
phytocoenological affiliation. In degraded areas or in areas under intensive
succession, regardless of whether it concerned production and exploitation of the
cultures, or their negligence and destruction, communities were determined
conditionally, or the attempt to perform typological classification was abandoned.

3. RESULTS — OVERVIEW OF FOREST COMMUNITIES

Indigo bush was identified in the following ecological units ranging
from hygrophilic wetland forests, over increasingly drier ones, to those on
automorphic soils with no excessive wetting: narrow-leafed ash and goat willow
forest (Saliceto-cinereae-Fraxinetum angustifoliae), narrow-leafed ash and
pedunculate oak forest with hygrophilic companion species (Fraxino-Quercetum
roboris hygrophyllum), narrow-leafed ash and pedunculate oak forests on
occassionally flooded terrains (Fraxino-Quercetum roboris subinundatum),
pedunculate oak, hornbeam and narrow-leafed ash forests (Carpino-
Fraxino-quercetum roboris inundatum). An example, which concerns the type of
forest most frequently invaded in terms of numbers, is presented in the content of a
created phytocoenological record (Table 1). In the Kolubara Basin, Amorpha
thrives in alder forests (Alnetalia glutinosae R.Tx. 1937), as a part of riverine
vegetation, occasionally in form of dense, twig-like, ‘live’ sheaves in Forelands; it
grows remarkably successfully in shrub willow communities (Salicetalia
purpureae Moor 1958.) and flood-prone alluvial forests (Populetalia albae Br.-Bl.
1931.). In the south of Serbia, it can be found on several localities, although it
grows as a part of mesophilic forests along streams (Fagetalia Pawl. 1928.).
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Table 1. 4 phytocoenological record, a privately-owned forest with a distinctly
incomplete canopy, indigo bush invades sunlit areas, the area is of a square shape
and small in size, bounded by arable land and roads (vegional and not very far -

trunk roads)

Locality Predejane Note

First summer aspect, Date 09 July 2008 Gagi¢ R.
Area Jablani¢ko

Forest Management Leskovac 14October 2008
Forest Administration Predejane

Management Unit 09 May 2009

Privately-owned forest

Locality Predejane

X 47631

Y 75715
Altitude m 252
Exposition NE
Inclination ° 5
Geological Layer Granodiorite (granite)
Soil Type District Regosols
State of Preservation Preserved except for weed
Origin Generative

Age 61-80
Surface Area m? 500

Phytocoenosis Fraxino-quercetum roboris
Tree Layer

Canopy 0,9
Mean Height m 25,0
Mean Diameter cm 35,0
Mean Distance 4,0
Quercus robur 3.0
Quercus cerris 1.0
Fraxinus angustifolia 1.0
Robinia pseudoacacia 2,0
Shrub Layer

Canopy 0,2
Mean Height m 2,0
Cornus mas 2,0
Rosa canina 2.1
Salix alba 1.0
Amorpha fruticosa 2.5
Ligustrum vulgare 1.0
Herb Layer

Coverage 0,8
Acer tataricum 1.1
Arum maculatum 1.1
Geum urbanum 1.1
Helleborus odorus 1.1
Lonicera caprifolium 1.1
Melica uniflora 1.2
Polygonatum officinale 1.1
Urtica dioica 1.1
Viola hirta 1.1
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Table 2. Research localities in the course of 6 vegetational seasons, the locality
code, the present type of vegetation/forest; the phytocoenological affiliation, the
number and coverage of indigo bush in sample plots

COD  MARKIN PRESENT VEGETATION AUTOCHTHONOUS Evaluatio
ES SAMPLE COVER LOCALITY PHYTOCOENOLOGICAL n of
CODING COMMUNITY AFFILTATION number
SYS. and
coverage
(Indigo
bush)

ql Grabovacko-Vitojevacko (Fraxino-Ulmetum effusae Slav.
ostrvo,Klenak Pedunculate 1952.)
Oak - Ash Young Culture
Stand

Senajske Bare, Klenak, EA (Fraxino angustifoliae-Quercetum
Poplar Culture roboris B. Jov. et Tom. 1979.)

Zasavica I - Macv. Mitrovica,  (Salicetum albae Issl. 1936

Swamp Bank Vegetation

Ada Ciganlija Lakeshore (Populetum nigrae Knapp. 1948.
Aster lanceolatus'

Cortanovacka Forest, Danube  (Salicetum triandrae Male. 1929.

Bank, Willow-Poplar Forest

Sabac, River Sava Bank, (Salicetum triandrae Male. 1929.

Willow-Poplar-Ash Forest

Makis, Devastated (Alnetum glutinosae Vuk. 1956.)

Pedunculate —Ash- Elm Stand

Aster lanceolatus’

Obedska bara A (Matijevica- (Carpino- Fraxino -Quercetum

Kadionica) Kupinovo, roboris Mi§. et Broz 1962.)

Pedunculate Oak Young

Forest (20 years old)

Dobrec, Juglans nigra Mature  (Violo-Quercetum roboris Jov. et

(50 years old) Culture Stand Tom. 1980.)

Sremska Raca, Visnjicevo, (Carpino- Fraxino -Quercetum

Mature Pedunculate Oak-Ash  roboris Mis. et Broz 1962.)

Forest

Obedska bara B (Obreske (Genisto elatae-Ouercetum roboris

sirine) Kupinovo Mixture Horv. 1938.)

Pedunculate Oak-Ash Forest

(50 years old)

Obedska bara C (Kupinske (Leucoio-Fraxinetum angustifoliae

grede 39, 40) Kupinovo, Glav. 1959.)

Pedunculate Mature Virgin

Oak Forest (100 years old)

ql13 Obrenovac, Road Buffer Completely anthropogenically

Greenery Ambrosia modified

artemisiifolia ©

Backo Gradiste, DTD Canal (Aceri tatarici-Quercetum Zol. et

Bank, Willow forest Jak. 1957.
Ostruznica, Bridge Sava (Salicetum albae Issl. 1936
River Bank Greene
Kovilj, Swamp Bank, (Salici-Populetum nigrae Parabuc.
Willow-Poplar Forest 1965.

ql7 VG Vracev Gaj, Lake Shore (Fraxino-Ulmetum effusae Slav.
Greener’ 1952.

Backi Monostor,Siga (Tilio-Quercetum crassiusculae
Pedunculate-Ash Virgin Slav. 1952.)

Forest
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g19 CB Carska Bara, Perlez, Swamp (Salicetum albo-amygdalino- 4
Bank, purpureae Slav. 1952

Borkovac, Lakeshore Completely anthropogenically

Greene modified

Ada Ciganlija, Willow-Poplar ~ Completely anthropogenically
Bank Forests, Sava River modified
Aster lanceolatus’
Ada Ciganlija, Taloznik,Oak-  Completely anthropogenically
Elm-Ash Fores modified

Futog Adica, River Danube (Salicetum albo-amygdalinae Slav.
Bank- Willow-Poplar Forests ~ 1952.
DPerdap Gorge, Dobra, Road Completely anthropogenically
Buffer Greenary modified
pseudoacacia
925 Simanovci, Ruderal Completely anthropogenically 1
Vegetation, Ambrosia modified
artemisiifolia '

Vlasina River Bank, (Salicetum purpureae Zel. 1952.)

Vlasotince, Willow

Predejane, Leskovac, Road Completely anthropogenically 2+
Buffer Greenery (Robinia modified

pseudoacacia’

Zoljevo, Jelasnica and (Salicetum purpureae Zel. 1952.)
Korbevacka Rivers, Bank-

Willow-Elm Beech, latitude

~~1000m

Kamenjar, Danube River (Desc¢ampsio-Quercetum roboris B.
Bank, Oak-Elm-Ash forest, Jov. 1979.

Reynoutria japonica &

Reynoutriax bohemica'
Barunovac, 0,5 ha Completely anthropogenically
Homogenous Stand of modified
VN aleeXe) Ambrosial
artemisiifolia
q31 TO Topcider, Ruderal Vegetation ~ Completely anthropogenically 2
Ailanthus altissima’ modified

The forest vegetation groups, in terms of typology forest vegetation
alliances, in which Amorpha occurs in the medium layer, are the following: pioneer
shrub communities of goat willow (Salicion cinereae Muli. et Gors 1958), marshy
Europan alder and narrow-leafed ash forests (Alnion glutinosae Male. 1929.),
shruby almond willow and purple willow communities (Salicion triandrae Muli. et
Gors 1958), flood prone willow and poplar forests (Salicion albae Soo 1940.),
hygrophilic pedunculate oak and alder forests (4/no-Quercion roboris Horv. 1938),
mesophilic hornbeam forests (Carpinion betuli illiirico-moesiacum Horv. 1956),
thermophilic pedunculate oak and Tatar maple forests (Aceri tatarici-Quercion Zol.
et Jak. 1957.) and thermophilic Hungarian oak and Turkey oak forests (Quercion
frainetto Ht. 1954).

4. CONCLUSION AND DISCUSSION
The anthropogenic impact on indigo bush spreading is currently reflected
in the fact that neglecting the increase of ruderal areas facilitates plant survival and

provides it with a needed space. When the opinion, in the framework of field
research conducted throughout Serbia, was sought from local, rural population (in
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form of short uniform surveys — a set of few questions), on the issue of aggressive
indigo bush spreading, the conclusion drawn was that the level of ecological
awareness is currently low and that the concept of invasiveness is generally
insufficiently well-known. Unfortunately, this is also the case in numerous
instances when the forestry profession itself is insufficiently aware of the scope of
the problem. However, it is a general belief that it is not rational to exert impact on
weeds through forestry and nature protection interventions conducted by means of
use of large amounts of herbicides on terrains that are protected areas or areas of
exceptional features. There is a possibility that such procedure takes place in the
proximity of valuable water springs; it is not harmless, and given the required
active substances that prevent spreading of indigo bush by final stump coating, it is
far from being ecologically justified.

4-!.

L 3 : s it ‘
Photograph 1. Impact of the A. Photograph 2. Young plants growing

Fruticosa layer,; The arrows indicate
places where, in undisturbed
conditions, young growth of
pedunculate oak would stand a chance
to grow. The Amorpha canopy in the
shrub layer, on a small forest clearing.
A mature pedunculate oak with
hornbeam stand, Visoka Suma Losinjci,
Forest Management Kupinovo, July
2009, (Photo: Orig).

around a pond that retained the flood
water. A mixed pedunculate oak and
hornbeam stand with forest fruit trees.
Management Unit Karakusa, Forest
Management Klenak, August 2008
(Photo:Orig).

Despite all efforts, Amorpha increasingly invades neglected agricultural

lands in rural areas, in rural communities in the proximity of settlements, areas
neglected on account of the fact that cultivation of more valuable forest species and
pursuing agricultural work on infertile soil are not cost-effective. Corridors, natural
or artificial, rivers, streams, whose flood-waters distribute its seed, and road
networks where man directly participates in supporting its generative and
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vegetative propagation and enables its spreading, present even more serious
problem when they border with forests.

Communities, however, must be preserved in their original form and
natural regeneration is the only way to eliminate excessive and aggressive
members from the exceptionally rare, complex existing communities. Indigo bush
presents one of the largest problems in natural regeneration of the Serbian lowland
flood-prone forests, since it grows densely in the understory of old pedunculate oak
trees and narrow-leafed ash trees and other autochthonous trees and shrubs. With
its dense canopy, it completely prevents seed development of forest tree young
growth, by blocking its source of light, usurping a necessary space and absorbing
nutrient matter and water from forest land (photographs 1 and 2). Unless a solution
is found, which is not only a combined application of extremely expensive
mechanical suppression and spraying by, in long-term, barely acceptable
pesticides, expansion of indigo bush will become impossible to prevent. Without
timely and effective engagement, forestry professionals could resign themselves to
inevitability of facing a serious problem in near future.

Given the fact that the presence of insects — indigo bush spermophagus,
identified as a significant reduction factor of indigo bush generative propagation
(Gagi¢ Serdar et al, 2012), has been recorded in Serbia, it is necessary to continue
the phytocoenological research and, concurrently, the research of indigo bush
entomofauna, for the purpose of indigo bush suppression. By recording new
instances of its occurrence in autochthonous forests, where it acts as an impediment
or disturbs the balance in any other way, the scope and the characteristics of what
actually indigo bush as ‘conflict species’ represents in phytocoenological and
interspecies terms, will be understood more clearly. This deservedly obtained
attribute has been confirmed in numerous forest ecosystems in Serbia

Acknowledgment

This research has been conducted within the project TR-31070: Development of
biotechnological methods in afforestation, silviculture and protection of forests aimed at
attaining optimal afforested area’ financed by the Republic of Serbia Ministry of
Education, Science and Technological Development. We should like to express our
gratitude to foresters, gamekeepers and field employees  of Public Enterprise
Vojvodinasume, Vojvodina vode, numerous protected areas in Vojvodina and Macva,
colleagues from Public Enterprise Srbijasume, authorised officials of Enterprise
Beogradvode and Ada Ciganlija, for the assistance provided during the course of field
trips, exceptional patience and permits granted.

REFERENCES

Bobinac, M. (1988): Proucavanje uzgojnih potreba sastojina poljskog jasena
(Fraxinus angustifolia Vahl.) u razli¢itim tipovima Suma u Sremu. Magistarski rad.
Sumarski fakultet Univerziteta u Beogradu. Beograd. Str. 1-167.

Bobinac, M. (1999): Istrazivanje prirodne obnove luznjaka (Quercus robur L.) i izbor
metoda obnavljanja u zavisnosti od staniSnih i sastojinskih uslova. Doktorska
disertacija. Sumarski fakultet Univerziteta u Beogradu. Beograd. Str. 1-262.

41



Braun-Blanquet, J.: Pflanzensoziologie — Grundzuge der Vegetationskunde, Biologis¢e
Studienbucer 7, Springer—Verlag, Berlin, 1928.

Braun-Blanquet, J.: Pflanzensoziologie — Grundzuge der Vegetationskunde, Springer—
Verlag, Wien, New York, 1964.

Bhowmik, P. C. 1997. Weed biology: importance to weed management. Weed Sci. 45:349—
356

Cokesa Vlado, Mileti¢ Zoran, Staji¢ SneZana (2008) “Indikatorska flora na kiselim
zemljiStima u planinskoj Sumi bukve (Fagetum moesiacae montanum B. Jov. 1953) na
podrucju zapadne Srbije”, Sumarstvo Vol. 60, Br. 1-2, str. 81-91

Finnoff, D., J. F. Sogren, B. Leung, and D. Lodge. 2007. Take a risk: preferring prevention
over control of biological invaders. Ecol. Econ. 62:216-222.

Gagi¢ R, Steanovi¢ T., Bilibajki¢ S, Poduska Z., Pordevi¢ 1., Rakonjac Lj., Cesljar G.,
Neveni¢ R. (2012): "Rivers as dispersal corridors for primarily expansion of invasive
species in Republic of Serbia"; 5™ BALWOIS 2012 International Conference Prooceedings;
Cobiss Sr-ID /URL:

http://ocs.balwois.com/index.php?conference=BALWOIS&scedConf=BW2012&page=use
r

Landis, W. G. (2004). Ecological risk assessment conceptual model formulation for
nonindigenous species. Risk Analysis, 24, 847-858.

Hulme, P. E. 1994. Post-dispersal seed predation in grassland: its magnitude and sources of
variation. J. Ecol. 81:645-652.

Jordan, N., R. Becker, J. Gunsolus, S. White, and S. Damme. 2003. Knowledge networks:
an avenue to ecological management of invasive weeds. Weed Sci. 51:271-277.

Jovanovi¢, B., Jovié, N. i1 Tomié¢, Z. (1983): Ekoloska amplituda IuZnjaka u
Sumama Ravnog Srema. Glasnik Sumarskog fakulteta, br. 60. Beograd. Str. 1-9.

Jovanovi¢, B., Jovi¢, N. i Tomié, Z. (1984): Sumski ekosistemi u irem podruéju Obedske
bare. Glasnik Sumarskog fakulteta, br. 62. Beograd. Str. 65-70.

Jovanovi¢, B., Misi¢, V., Dini¢, A., Dikli¢, N., Vukicevi¢, E. (1997): Vegetacija Srbije,
IIT (Sumske zajednice). SANU. Beograd. Str. 1-474.

Jovi¢, D., Jovié, N., Jovanovi¢, B., Tomié¢, Z., Bankovié, S., Medarevi¢, M,
Knezevi¢, M., Grbi¢, P., Zivanovi¢, N. i IvaniSevié, P. (1994): Tipovi Suma Ravnog Srema-
Atlas. Sumarski fakultet Univerziteta u Beogradu. Geokarta. Beograd. Str. 1-28.

Jovié, N., Jovi¢, D., Jovanovi¢, B., Tomié, Z. (1990): Tipovi luznjakovih Suma u
Sremu i njihove osnovne karakteristike. Glasnik Sumarskog fakulteta br. 71-72,. Beograd.
str. 19-41.

Jovi¢, N., Tomié, Z., Knezevié, M., Cvjeticanin, R., Milovanovi¢, D., Jovkovi¢, R. (1997):
Ekolosko-vegetacijska_klasifikacija Suma i Sumskih staniSta Vranjaka i GuvniSta u
Karadordevu. Glasnik Sumarskog fakulteta Beograd. br. 78-79.

McNeill, J.; Barrie, F.R.; Burdet, H.M. et al., eds. (2006), International code of botanical
nomenclature (Vienna Code) adopted by the seventeenth International Botanical Congress,
Vienna, Austria, July 2005 (electronic ed.), Vienna: International Association for Plant
Taxonomy, retrieved 2011-02-20, Article 19.7

42



Obratov-Petkovi¢ D., Bjedov 1., Radulovi¢ S., Skoc¢aji¢ D., Punisijevi¢-Bojovi¢ D., Pukic¢
M. 2009. Ecology and distribution of an invasive species Aster lanceolatus Willd. on wet
habitats in Belgrade. Bulletin of the Faculty of Forestry 100: 159-178.

Praseeda Sanu.V, Jeyanth K. Newport, (2010) "Invasive alien species dispersal: the
millennium biodiversity disaster", Disaster Prevention and Management, Vol. 19 Iss: 3,
pp-291 — 29

Tomi¢, Z. (2002): Recentna sukcesija Sume luznjaka i poljskog jasena u neplavnom delu
Donjeg Srema. Glasnik Sumarskog fakulteta, br. 85. Beograd.

Tomié, Z., Knezevié, M. i Cyjeticanin, R. (2001): Higrofilne Sume poljskog jasena u
Ravnom Sremu. Zbornik radova sa nau¢nog skupa koji je posveéen vodenim ekosistemima
i plavnim zonama ,,Zasavica 2001". Prirodno-matematicki fakultet, Institut za biologiju,
Novi Sad i Goransko-ekoloski pokret Sremska Mitrovica. Sremska Mitrovica. Str. 136-144.

Tomi¢, Z. (2004): Sumarska fitocenologija. Udbenik za studente Sumarskog fakulteta.
Sumarski fakultet Univerziteta u Beogradu. Beograd. Str. 1-261.

Tomovi¢, Z., Orlovi¢ S., Janjatovi¢ G., Jezdi¢, D., Dobrojevi¢ P., Ivanisevi¢ P. (2008):
250 godina Sumarstva Ravnog Srema, Monografija, Str. 87-119.

Tucovi¢ A., Isajev V., (2000): Kolonizacija Sumskih staniSta zbunovima Amorpha
fruticosa L. u Srbiji i njene bioloske osobine. VI kongres o korovima, Zbornik radova, 217-
227

Vukiéevi¢ E. M.(1996): Rod Amorpha L., Dekorativna dendrologija, Izd. Sum Fakulteta,
Beograd, 437.

THE MOST COMMON FOREST PHYTOCOENOSIS ENDANGERED BY FALSE
INDIGO SPREADING IN SERBIA

Renata GAGIC SERDAR, Radovan NE VENIC, Goran CESLJAR, Svetlana BILIBAJKIC,
Tomislav STEFANOVIC, Zoran PODUSKA, Ilija PORPEVIC

Summary

Gradually invaded by indigo bush, as a result of insufficiently developed
legislation in the field of nature and forest protection, increasingly large spaces of
commercial and protected forest areas in Serbia are facing a serious problem, of which
neither expert, scientific nor broader public is aware, and which may escalate in near future,
This problem may be the cause of disturbances of water regime in Serbian alluvial forest
ecosystems, cutrophication of wet habitats, and prevention of succession in its normal
course. The lack of adequate measures for weed control resulted in presence of Amorpha in
numerous phytocoenoses and forest complexes that are either managed by or a part of
protected areas throughout Serbia. This type of legume has been identified in ecological
units of a hydrophilic marshy species type, but also in those where soils are without
excessive wetting.

They include the following types of forests: the ash and goat willow forest
(Saliceto-cinereae-Fraxinetum angustifoliae), the ash and pedunculate oak forest with
marshy vegetation (Fraxino-Quercetum roboris hygrophyllum), the ash and pedunculate
oak forest on flooded terrains, stands with pedunculate oak as an edificator (Fraxino-
Quercetum roboris subinundatum), the pedunculate oak, elm and ash forest, along with
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flood-prone poplar forests and willow groves. In the south of Serbia, it grows individually
within mesophilic forests along streams (Fagetalia Pawl. 1928.). Sensitive biotopes ought
to be recognised, their reconstruction or recultivation conducted; it is also necessary to
monitor and analyse the success of the interventions themselves; application of biocontrol
by means of use of their natural enemies would be the most desirous method, in the spirit of
sustainability. By studying the agents of suppression, through scientific studies and
experimental methods, weeds should be eliminated in the period when their seed is in the
phase of maximum exposure. Spermophagus, as potential reducers of invasive plant
population and potential means of biological combat against their adverse impact on
environment, should become tools of sustainable forest ecosystem management.

NAJZASTUPLJENIJE SUMSKE FITOCENOZE UGROZENE SIRENJEM
BAGREMCA U SRBIJI

Renata GAGIC SERDAR, Radovan NE VENIC, Goran CESLJAR, Svetlana BILIBAJKIC‘,
Tomislav STEFANOVIC, Zoran PODUSKA, Ilija DPORPEVIC

Rezime

[Tomaxo 3amocexHyTH OarpeMiieM NpPOCTOPH y NPHUBPEAHMM H 3aIITHHEHHM
mymcke obnactu y CpOuju ce 300r HEJOBOJHHO paspaljeHor 3aKOHOAABCTBAa M3 00NacTu
3alITUTE MPHUPOJE MIIyMa CyodaBa Ca BEJIMKHUM MPOOJIEMOM KOjU MOXE EeCKaJHpaTH Y
6mickoj OyayhHOCTH, a KOra joIl HUCY NOTITYHO CBECHU HUTH, HUTH CTpy4YHa HU Hay4Ha
mupa jaBHocT. OBO Moske OuTH pasior nopemehaja BOIHUX peKMMa y HAIIMM allyBUATHHM
LIYMCKHM €KOCHCTEMHUMa, eyTpoHKalije BIaYHUX CTaHUILNTA, U CTONHMPama CyKIecHja y
IUXOBOM HOPMAJIHOM TOKy. Hemocrarak anexkBaTHMX Mepa 3a KOHTPOJIy KOPOBHMa,
Y3pOKOBAO je MpHUCYCcTBO aMopde u OpojHUM (pHUTOIIEHO3aMa ITyMCKHX KOMIUIEKCa KOjuMa
ce WIM yNpaBjba, WIM Cy y 3amruheHuM mnoapydjuma mupoM CpoOuje. OBa Bpcra
MaxyHapKd je 3a0elexeHa y eKOJOIIKAM jeluHHIIaMa XUAPO(QWIHAX MOYBAPHUX BPCTA,
aly ¥ 'y OHMMa T'JIe Cy 3eMJBHINTA O3 BUIIKA JONATHOT BIIAYKEHE.

To cy myme: jacena ca OapckoM uBOM (Saliceto-cinereae-Fraxinetum
angustifoliae) jaceHa u nyxmwaka ca 6apcom BeretanujoMm (Fraxino-Quercetum roboris
hygrophyllum), jaceHa W nyXmbaka Ha MOIUIABHUM CTaHHIITHMA, CTAHHINTA CaTyKEHaKOM
ka0 emuduraropom (Fraxino-Quercetum roboris subinundatum), nyxmwaka, Opecra u
jaceHa, ca MOIUIaBHMM IIyMama Torojie, u BpOauu. Ha jyry CpOuje nojenmHadHo pacte
Iy’ BOJOTOKA, W peudna y 3ajequund mesoduwinux myma (Fagetalia Pawl. 1928.).
OcerspbuBe OHOTONE MOTPEOHO je MpPENOo3HAaTH, YPAIUTH PEKOHCTPYKIHM]Y HCTUX  WIH
PEKyNTHBALK]y, @ HEONMXOMHO je MPAaTHTH M UCIHUTATH yCHEeXe CaAMHX WHTEpPBEHIUja, O
KOjuX OM MpHMEHa MeToJa OMKOHTPOJIe KOHTPOBA HUXOBHM IPHPOTHUM HENpHjaTe/buMa
010 HajoKeWHUjH, ¥ OyXy oxapxkuBocTu. IIpoydaBajyhn Omo arence cyszOujama, ImyTeM
HAyYHHX CTyIMja M SKCIICpHMEHTAJIHUM IIyTeM KOpoBe O TpeOajo eNMMHHHCATH, OHZA
Kaga UM je ceMe y (pazamMa MakCHMalHE H3JI0KeHOCTH., CeMeHojenn Kao TMOTEeHIINjaTH!
PEoYLEHTH MOMyJialja MHBa3MBHUX OMJbaka W KaHIMJATH 332 OWOJIOIIKY 0OpOy MpOTHB
IbMXOBOI HETaTHBHOI JIGjCTBA HAa OKOJMHY Tpebano OM Ja MocTaHy KaHIMIATH -
MHCTPYMEHTH 32 OAP’KUBO YIIPABH-AKE IIYMCKUM €KOCUCTEMUMA.
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