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GREMMENIELLA ABIETINA (LAGERB.) MORELET: DISTRIBU-
TION IN SERBIA AND MONTENEGRO, SIGNIFICANCE AND
CONTROL

Abstract: Fungus G. abietina is one of the most dangerous pathogenic fungi occur-
ring in conifer plantations and Pinus species are especially at risk. Among pines, the
most susceptible species is Austrian pine, and particularly endangered plantations
are between 8 and 25 years of age. This fungus was found in Serbia and Montene-
gro on Austrian pine, Scots pine and spruce, but it was only in mountainous regions
(Kopaonik, Vlasina, Go¢, Durmitor). G. abietina forms both stages (anamorph and
teleomorph) in its development. The imperfect form is far more significant for the
infection process, i.e. the pycnidial stage and generally all infections are caused by
conidia (pycnospores). Apothecia will be formed on the bark only two years after
tree dying. In the severely infected plantations, all dead trees should be felled and
removed, and the remaining trees should be treated with copper fungicides.
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GREMMENIELLA ABIETINA (LAGERB.) MORELET: PACIIPOCTPAIGE-
BE Y CPBUJHU U IPHOJ I'OPH, 3HAYAJ U CY3BUJAIBE
U3eon: I'ipuBa G. abietina je jexHa o HajoACHM]UX MATOrCHHUX TJBKBA KOja CC jaB-
Jba y KyJITypama 4eTuHapa, a moceGHo ¢y yrpoxene Pinus spcre. Mehy GopoBuma
HajoCeT/bHBHja BPCTA je LpHH OOp, a yrpoXkeHe Cy KyAType y crapoctu usmely 8 u
25 roguna. OBa ripuBa je 3abenexeHa y Cpouju u Lipuoj ['opu Ha npHOM Gopy, Oe-
110M OOpY M CMpUH, aJIi caMo y TNTaHUHCKUM KpajeBuma (Komaonuk, Brnacuna, ['oy,
Iypmurop). G. abietina y cBom passojy obpasyje 06a craaujyma (anamorph u te-
leomorph) 3a cam npouec nudeknuje, nanexo je Behu 3Hauaj HecaBpuieHe Gpopme,
Tj. MAKHUAUCKOT CTaajyMa U YIIIaBHOM CBE 3apa3e ce OCTBapyjy KOHUAMjama (IIH-
KHOCTIOpama). AtoTenje ce o0pasyjy Ha KOpU TeK 2 TOAWHE MOocie CyIIeHmha CTa-
Oama. Y jako 3apakeHHM KyJITypaMa, CBa CyBa cTabia Tpeba mocehn u yKIOHHTH, a
npeocraia crabna Tpeda TpeTHpaTi OaKapHUM (QyHTHIHANMA.
Kibyune peun: Gremmeniella abietina, upuu 60p, 6enu 60p, 3Ha4a]j, KOHTpPOIA
gp paian Kapauuh, peg. ipogecop, Yuusepsuitieini y beoipagy - LLlymapcku ¢axyniieit, beoipag
mp Crnobogan Munanosuh, ucitipasicusay capagrux, Muciauiiyi 3a wymapciiso, beoipag
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1. INTRODUCTION

Intensive afforestation of bare lands and deforested areas in the area of the former
Yugoslavia was undertaken in the second half of the 20™ century. The most frequent spe-
cies in afforestation were Pinus species, and in Serbia especially Austrian pine and Scots
pine plantations were established on large areas. The establishment of monocultures over
large areas was followed by numerous problems already from the beginning. In pine plan-
tations, among harmful biotic factors, especially important were pests and diseases caused
by parasitic fungi (e.g. red pine needles, Dothistroma needle blight of pines, root rot,
branch and shoot dying, etc.). During a detailed health checking of Scots pine and Aus-
trian pine plantations, some dangerous pathogenic fungi were identified which had not
been previously recorded in the area of Serbia. Among the new identified fungi, especially
great damage is caused by the pathogenic fungus Gremmeniella abietina. Because of the
Gremmeniella abietina significance and great damage caused in Austrian pine and Scots
pine plantations, this paper presents its description, distribution, life cycle and the possi-
bilities of control.

2. MATERIAL AND METHODS

The material was collected on several occasions from the diseased Austrian pine
and Scots pine trees, from the areas of NP ,,Kopaonik”, NP, Durmitor”, Vlasina, Go¢ and
mountain Ivica (Montenegro). The fungi were identified after microscopic analyses, based
on the appearance of the fruiting bodies (pycnidia and apothecia), spore bearing organs
(asci), reproduction organs (conidia and ascospores) and the appearance of the fungus
pure culture.

The fungus was isolated from the infected needles and shoots of both Austrian
pine and Scots pine on the nutritive media MEA (malt-extract agar) and PDA (potato-
dextrose agar). The isolation method consisted of the following: first the diseased needles
and shoots were immersed for 5 minutes in sodium hypochlorite with 1.5% active chlorine
content; then they were cut into fragments of 2-3 mm and placed on the prepared nutritive
media. After the appearance of the fungal colony on the media, the isolates were placed in
thermostats and their growth was further monitored at the temperatures of 15 and 20°C.
The isolation of this fungus often involves many difficulties, because the fungus has a
very slow growth on the media and the media are often contaminated with other, first of
all saprophytic, fungi.

The time of fruiting body opening (pycnidia and apothecia) and the release of
reproductive organs (pycnospores and ascospores) were monitored during the period
1999-2006. Based on the above, we determined the time of ripening of fruiting bodies, the
release of the spores and the potential time of infection.

At the beginning of May 1999, the experiments of chemical protection of Scots
pine plantations were established at the site ,,Popov Do”. The trees were sprayed with the
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suspension of copper fungicides (copper oxychloride-25 was applied in 1% concentration
and Bakrocid in 0.7% concentration).

3. RESULTS AND DISCUSSION

3.1. Dispersal of the fungus G. abietina in Serbia and Montenegro

Fungi G. abietina was identified for the first time in the former Yugoslavia in 1979
in the area of NP Durmitor, in the vicinity of Zabljak, in mixed plantation of Austrian pine
and Scots pine, aged between 25 and 30 years (Marinkovi¢, Karadzi¢, 1983). About
ten years later (1988), this fungus was identified in Serbia in Scots pine and spruce plan-
tations on Kopaonik (Karadzi¢, 1989). By the end of 1992, it was identified on Scots
pine on the mountains Vlasina and Goc¢ (tree age between 18 and 20 years). During 1998
G. abietina was identified in the Scots pine plantation in the area of Ivica (site ,,Popov
Do”, plantation age 10 years). This fungus was identified again during 2002 in the area of
Ivica in the Scots pine plantations established in 1992-93 (sites ,,Mala Barna” and ,,Ivicki
Vukodoli”’). During 2006, fungus Gremmeniella abietina was identified in Scots pine plan-
tation in the area of NP ,,Kopaonik”, (site ,,Samokovska Reka”, compartment 83, planta-
tion age 50 years). The plantation area is 2.47 hectares. The tree age is 50 years, height
15-20 metres, diameter 15-30 c¢m. This Scots pine plantation was not tended, so there were
numerous uprootings and broken trees. A severe infection by G. abietina was diagnosed
on all trees, and in great many cases also the young shoots of the current vegetation were
killed. During 2008, fungus G. abietina was identified in the forest of Scots pine in near-
ness Black lake (NP ,,Durmitor™).

3.2. Fungus description and significance

Gremmeniella abietina causes shoot dying and tree dying in Austrian pine and
Scots pine plantations. It is widespread in North and Central Europe and North America
on many Pinus species, and it was also identified on the species in the genera Larix, Picea,
Pseudotsuga and Abies. The most susceptible of all tree species is Pinus nigra Arn., and
especially endangered plantations are aged between 8 and 25 years. The other pine species
damaged by G. abietina in Europe are Pinus cembra, P. mugo, P. strobus and P. sylves-
tris. The intensity of infection and the disease development by all means also depend on
the degree of pathogenicity, as it was determined that there are several races of different
virulence. Skilling et al. (1979) identified two strains of the fungus, i.e. North Ameri-
can and European, and they report that in pine plantations in USA the European strain is
more virulent and causes much greater damage. Dorworth and Krywienczyk (1975)
propose (based on physiological and immunological characteristics) the classification into
three races: North American, European and Asian. The value of the damage which can be
caused by this pathogen in plantations makes G. abietina one of the most serious quaran-
tine diseases, which is clearly identified by import regulations in many countries.
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This fungus forms both stages of development, i.e. the pycnidial stage and apothe-
cial stage.

The pycnidial stage (anamorph) described under the name Brunchorstia pinea
(Karst.) Hohn., is much more frequent in the field and is far more significant for the infec-
tion process. Pycnidia are formed at the base of the infected needles, on the bark of dead
shoots and more rarely on cone scales. The pycnidia are black, size 0.4-1 mm, at the begin-
ning subepidermal, and then they appear on the surface. The conidia are colourless, sickle-
shaped curved, with a greater number of septa (from 3 to 7), size 30-64x2.5-4 um. Mo-
relet (1980) classified two varieties of this fungus based on conidial length, i.e. B. pinea
var. pinea (with shorter conidia) and B. pinea var. cembrae (with longer conidia, up to
73 um and 5-7 septa).

The perfect stage (teleomorph), i.e. apothecial stage forms two years after tree dy-
ing. Apothecia were found on the bark of killed shoots, on dead branches and cone scales.
Apothecia are 0.5-1 mm in diameter, dark brown or black, with a short peduncle. The size
of asci is 80-122x7-11 pum. It was determined that the asci formed in apothecia on the
cones are smaller, i.e. 70-85x6.7-7.5 um (Karadzi¢ etal., 2002). Ascospores are colour-
less, ellipsoidal or elongated, size 10-22x4-5.7 um, 3-septate. The ascospores from asci
formed in apothecia on the cones are somewhat smaller, i.e. 10-15%4-5.7um. According to
Punithalingam and Gibson (1973), the size of ascospores is 15-22x3-5 um, and ac-
cording to Morelet (1980), it is 12-24%x3-6 um.

In Scots pine plantations on Kopaonik, it was observed for the first time that the
fungus forms pycnidia and apothecia also on the scales of two-year old cones, which is a
new data in literature. This data is very important because, by collecting seed cones, this
dangerous quarantine disease can be spread to the new uninfected regions.

The pure culture of G. abietina isolated on malt-extract agar grows moderately fast,
at the beginning it is white, woolly, and later on it changes its colour and turns grey-green,
yellowish-green or, more rarely, green. In the culture, pycnidia with numerous conidia
form already after a few days after isolation. The medium below the mycelium changes
and turns dark green.

3.3. Disease symptoms and life cycle

Primary infections are caused by conidia (more rarely also ascospores), which are
transmitted by rain splash and wind. Infection period lasts from the beginning of May to
the end of November, but the critical period for infection is May-June. Infection is spread
through the buds and bark of young shoots. During the first phase of infection, which lasts
from May to September, fungus penetrates into the external dead cells of the bark, and dur-
ing the second stage of infection (from December), the germ tubes penetrate into the liv-
ing bark cells and cause more or less visible necroses. In some cases, plant by its defence
reactions can stop the spreading of the pathogen, and in the opposite case, the shoot is gir-
dled and killed. Incubation period lasts for 9 months, i.e. if infection occurs in June of the
current year, the first visible symptoms of infection occur in March of the following year.
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Figure 1. Scots pine infected with the fungus Gremmeniella abietina (loc. Black lake, N.P. Durmitor)
Cuuka 1. Benu 6op 3apaxen ripuBom Gremmeniella abietina (stok. pwo jesepo, HIT lypmurop)

111



Dragan Karadzi¢, Slobodan Milanovié¢

Figure 2. Gremmeniella abietina (Lagerb.) Morelet: A - Plantation of Austrian pine infected
with fungus, B-C - pycnidium vertical section; D - conidia, E - apothecia on the bark

Cuauxka 2. Gremmeniella abietina (Lagerb.) Morelet: A - kyntypa tpHor 6opa 3apa)keHa ribu-
BOoM, B-C - mompeunu npecek kpo3 mukHu, D - kounamje, E - anorermje Ha Kopu
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The symptoms of infection are expressed in several ways. During winter months,
on the bud cross section, brown discolouration of the tissue starts from the bud base, and
the infected buds fail to flush. The already formed shoots turn brown at the base, due to
the necroses of the tissue (in vital trees, these necroses can heal later on). On the shoots
with formed needles, the needles are decolourised starting from the base (during June, the
needle bases turn orange or reddish, and gradually they turn brown to the tip, which is fol-
lowed by needle-cast during summer, leaving the shoot without needles). The shoots die
down starting from the tip. Black fruiting bodies of pin-head size - pycnidia appear on dead
buds and shoots and at the base of the needles. During the vegetation period, in place of
dead shoots, secondary shoots appear from dormant buds. Form the infected shoots, the
mycelium proceeds downwards along the branches in the stem and, if the younger trees are
attacked, they die-back, while the development of the fungus in the old trees is stopped by
the reaction of the host plant or saprophyte fungi. The trees die as the consequence of mul-
tiannual infections and shoot dying. The dead branches on the trees are usually broken by
the wind and snow, and canker can be found on the mature trees. The fruiting bodies - apo-
thecia form on the bark of dead shoots and branches not before two years after tree dying.

It was found also that some infected trees can recover, if high precipitation in sum-
mer (in which the fungus disperses to epidemic proportions) is followed by dry weather.
In such cases, the crown turns green again, but only in the upper part, while the branches
in the lower part are dead.

3.4. Control measures

To reduce the damage caused by the fungus G. abietina to a tolerable degree, it is

necessary to undertake the following protection measures:

— in the establishment of new plantations (primarily Austrian pine and Scots pine),
wet and cold sites should be avoided and the sites on which snow lasts long dur-
ing winter;

— dense planting should be avoided and good air circulation should be ensured as
much as possible to avoid air stagnation and high air humidity;

— disease-free planting material should be applied in plantation establishment and,
if possible, the resistant provenances;

— all dead trees in the attacked plantations should be felled and eliminated;

— during the collection of seed cones in infected areas, care must be taken to prevent
the spread of the disease to the new uninfected regions.

According to Butin and Siepmann (1980), good results in the suppression of
this fungus were obtained by the application of Maneba, and tree spraying should be from
June to September in 14-day intervals. Previous preliminary investigations in Serbia and
Montenegro showed that the copper fungicides (for example copper oxychloride) have
given the best results and protection. Protection is satisfactory if the treatment is carried
out twice a year during the critical period of infection. However, such protection is possible

113



Dragan Karadzi¢, Slobodan Milanovié¢

and economically justified only in the nurseries and young plantations (Karadzi¢ etal.,
2002, Karadzi¢, 2006, Karadzi¢, Milijasevic¢, 2008).

4. CONCLUSION

Fungus G. abietina is one of the most dangerous pathogenic fungi inhabiting co-
nifer plantations and especially endangered species are the pines. Among pines, the most
susceptible species is Austrian pine, and particularly endangered plantations are between
8 and 25 years of age. This fungus was found in Serbia and Montenegro on Austrian pine,
Scots pine and spruce, but it was only in mountainous regions (Kopaonik, Vlasina, Go¢,
Durmitor). G. abietina forms both stages (anamorph and teleomorph) in its development.
The imperfect form is far more significant for the infection process, i.e. the pycnidial stage
and generally all infections are caused by conidia (pycnospores). Trees can be infected
throughout the year, but the critical period for infection is May-June. Conidia are dispersed
by raindrop splash and the infection enters the buds and the bark of the developing shoots.
Incubation period lasts for 9 months, i.e. if the tree is infected in June of the current year,
the first visible symptoms of infection will appear in March of the following year. The
symptoms of infection are observed at the base of the buds (cross section), on the needles
(at the beginning the base of the needles turns orange, and then the whole needle turns
brown and falls off), and on the bark of young shoots. Soon after the appearance of the
disease symptoms, fruiting bodies (i.e. pycnidia) appear on the necrotised tissues of the
host. Apothecia will be formed on the bark only two years after tree dying. In the severely
infected plantations, all dead trees should be felled and removed, and the remaining trees
should be treated with fungicides. Previous preliminary investigations that the copper fun-
gicides (for example copper oxychloride) have given the best results and protection. Pro-
tection is satisfactory if the treatment is carried out twice a year during the critical period
of infection. However, such protection is possible and economically justified only in the
nurseries and young plantations.
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[paran Kapayuh
Cnoboman Musanosuh

GREMMENIELLAABIETINA (LAGERB.) MORELET: PACITIPOCTPAILEIHE
Y CPBUJU U IPHOJ I'OPHU, 3HAYAJ U CY3BUJAIBE

Pe3ume

I'seuBa G. abietina je jemma ox HajomacHMjuX MATOTEHUX TJbKBA KOja Ce jaBJba y KyITypaMa
yeTuHapa, a noceGHo cy yrpokene Pinus spcre. Melyy GopoBuMa HajoceT/bMBHja BPCTA j& LPHH
60p, a moceGHO Cy yrpoxkeHe Kynrype y crapoctu m3mely 8 u 25 roquna. OBa ripuBa je 3a0eseskeHa
y CpOuju Ha npHOM OOpY, OestoM GOpy M CMpUH, allil caMmo y IJIaHUHCKUM KpajeBuMa (KomaoHuk,
Biacuna, Tou, Typmutop). ['Jeusa G. abietina npsu mnyT je koHcTatoBaHa y GuBIIOj JyrociaBuje
1979. ron. Ha moapyyjy HII Jypmutop, y Henocpennoj onmmsnan YKabipaka y MEIIOBUTO) KyITYpH
upHor u Oenor 6opa, crapoj m3mely 25 u 30 ronuna (Mapuukosuh, Kapayuh, 1983). [lecerak
roquHa kacHuje (1988. rox.) ripuBa je koHcTaroBana y CpOHju 1 TO y KynTypama oestor 6opa i cMpue
Ha Konaonuky (Kapangwuh, 1989). Kpajem 1992. ron. 3abenexena je Ha 6enom 60opy Ha Bracunu
u Touy (crapoct crabana usmehy 18 u 20 roguna). Y toky 1998. roa. G. abietina je 3abenexeHa
y Kyntypu 6eror 6opa Ha nmoapyyjy Msuue (sokanurer ,,[lonos 10”, ctapoct kynrypa 10 roguHa).
Oga rybHBa MIOHOBO je KoHcTaroBaHa y ToKy 2002. roa. Ha moapy4jy Msuue y kyarypama Genor 6opa
nogurHyTuM 1992-93. ron. (okanuretn ,,Maina bapra” u ,,iBuuku Bykogomu™.). Y Toky 2006. rox.
rierBa Gremmeniella abietina je 3a6enesxena y kynrypu Genor 6opa Ha moapydjy HIT ,,Konaouuk”,
(mokanure ,,CaMOKOBCKa peka”, ofesbeme 83, crapocT kyatypa 50 romuna). [ToBpiinHa KyaType je
2,47 ha. Crapocr crabaia je 50 romuna, BucuHa ox 15-20 m, a npeunuk ox 15-30 ¢m. V oBoj Kyi-
Typu Oenor 6opa H30CTajIe Cy Mepe Here, Tako Jia Cy KOHCTaToBaHe 1 OpojHe n3Basie U JOMOBHU CTa-
Gana. Jaka 3apasa ox ribuBe G. abietina koncraroBana je Ha CBUM crabiivMa, a y BEJIUKOM Opojy
cirydajeBa cy Omm yomjeHu u mutaan u3bojum u3 Tekyhe Bererammje. Y Toky 2008. roquHe jaka 3a-
pasa je npumehena y mpupo/iHoj cacTojuHu Oelor 6opa y Henocpeauoj onusunu LipHor jesepa (HIT
»»Jlypmutop”).
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G. abietina y cBom pa3Bojy obpa3syje 06a craaujyma (anamorph u teleomorph). IlnogonocHa
Tena ce 00pa3yjy Ha YeTHHAMa, KOpH MIIaAuX M300jaka M KOpU CyBHX IpaHa. Y KyaTypama Oemor
6opa Ha KomaoHuKy mpBH IMyT je KOHCTAaTOBAaHO Ja IJbHMBA (OPMHUpPA NMHUKHUIC U AroTEIHje U Ha
JpycrinaMa 2-ToOAMIIFBUX MIMIIAPHLA, IITO je HOBH JUTEpaTypHH mofatak. OBaj mojaTak je BeoMa
BaykKaH 300T TOra LITO €€ CAKYIUbaeM CEMEHUX IIHIIAPHIA MOXKE OBa OIACHA KapaHTHHCKa OoJecT
MIPEHETH Y HOBA He3apakeHa moapydja. [IMKHUACKN cTaujyM je OmrcaH o1 Ha3uBoM Brunchorstia
pinea (Karst.) Hohn. 3a cam npouec nudekmmje, ganexo je Behu 3Hauaj HecaspiueHe Gpopme, Tj. M-
KHUJMCKOT CTaAMjyMa U yIJIABHOM CBE 3apa3e ce OCTBapyjy KOHHOMjaMa (MUKHOCIOpaMa). 3apas3e
crabana cy moryhe y TOKy 1eie ronuHe, ajid je KpUTHYHH TIepHo] 3a HHPEKIHje Maj-jyH Mecell. Ko-
HUJIMje ce MPEHOCE KUITHAM KalmnMma, a HHEKIHje ce OCTBAPYjy MPEKo MyIMoJbaka U KOpe MIAJANX
n3bojaka. [lepnox nukyOamuje Tpaje 9 Mecenm, Tj. ako Cy 3apase OCTBapeHe y jyHy Tekyhe roguxe
MIPBH BUAJBUBHU CUMITOMH 3apase he ce jaButu Tek y mapty cienehe roguae. CHMITOMH 3apase ce
youaBajy y OCHOBH IymoJhaka (Ha MpeceKy), Ha 4eTHHaMma (y MOYeTKy Ce MOojaBJbyje HapaH[acTa
00ja y OCHOBH YETHHA, a 3aTUM IleJla YeTHHA mocMehn 1 omazia) U Ha KOpH Milaaux u3bojaka. Yop3o
I10 TI0jaBH CHMIITOMa 3apa3e Ha HeKPOTUPAHUM TKHBHUMa JoMahnHa M0jaBibyjy ce INIOAOHOCHA TeTa
rJpHBe (Tj. mUKHUAN). Aniorenyje he ce 00pasyjy Ha KOpU TeK 2 TOAMHE TOCIIE Cylema cTadana.

Yucra kyntypa ribuBe G. abietina, usonoBaHa Ha Majil-eKCTPAKT arapy, pacTe yMepeHO
0p30, y IOUETKy je Oena, ByHAcTa, a KacHUje Mema 00jy M IMOoCTaje CHBO-3eJIeHa, KyhkacTo-3eeHa
n pehe 3enena. Y Kyntypu ce Beh mocie HeKOIHMKO J1aHa 10 U30Ianiju GopMupajy MUKHUIN ca
OpojHuM koHuAMjama. [lomiora ncnox MuLeNnje ce Memba 1 IOCTaje TAMHO-3€JICHA.

Ila 6u ce mrete oz ribkBe G. abietina ceerne Ha MOJHOIITBUBY MEPY, HEOMXO/HO je MPeay3eTH
cnenehe Mepe 3amTuTe:

— MPWIMKOM NO/N3amka HOBUX KyATypa (Ipe cBera LpHor u 6eror 6opa), Tpeda nzdberasaru

BJIYKHA, XJIaJJHA MECTa M MECTa Ha KOjUMa Ce Y TOKY 3MMe JIyTo 3a/pKaBa CHET;

— Tpeba u3beraBaT rycry caby 1 HoTpeOHo je y Hajeehoj Mmoryhoj Mmepu 06e36eanTu 100py
LUPKYJIalHjy Ba3ayxa (po3padHocT) 1a Ou ce u3berta Bucoka crarHupajyha BiIaXHOCT
Ba3/lyxa;

— NPUJIMKOM TTOAN3aba KyJITypa TpeOa KOPHCTUTH 3/1paB Ca/IHA MaTepHjall 1 110 MOryhHOCTH
OTIIOpHE TPOBEHH]jCHIIN]E;

— cBa cyBa cTa0na y HalmaJHyTUM KyJaTypama Tpeda nocehu u emMHHNCATH;

— INPWIMKOM CaKyIUbaka CEMEHMX LIMIIAPULA Y 3apPAKEHUM IOAPYYjUMa MOpa ce BOIHUTH
pauyHa Ja ce MpeKo IMIMIIaphla OBa OllaCHAa KapaHTHHCKA 0OJECT He NMpeHece y HOBa
noxpydja.

[Tpema Butin-y u Siepmann-y (1980) nobpu pesyaratu y cy3Oujamy OBe IJbHBE Cy
nobujenu kopunthemem Maneba, ¢ THM Ja ce IpcKambe crabana u3Bpiin y 14 THEBHUM HHTEpPBaJIH-
Ma, o7t jyHa 1o centembpa. Victpaxusama criposenene y Cpouju u Liproj ['opu cy nokasasa aa y jako
3ap)KeHUM KyJITypama cBa cyBa crabia Tpeda nocehn n yKJIOHUTH, a IpeocTana crabiia uCTpeTupa-
TH OakapHuUM (yHrUnuanMa (HIp. 6akapHHUM OKCHXJIOPWIOM). 3allITHTa je 3a/10BoJbaBajyha, ako
ce TpeTHpame U3BPIIM JIBa MyTa FOIUIIKE Y KPUTHYHOM MepHoy 3a nHdekimje. Melhytum, Taksa
3aITHTA je Moryha n eKOHOMCKH OIpaB/iaHa caMo y pacaJHHIMMa U MIIQJIUM KyJITypama.
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