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THROUGH ARTIFICIALLY INFECTED HEALTHY
TREES OF PEDUNCULATE OAK (Quercus robur L.) in vivo
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Abstract: The spread of four decaying fungi through mechanical injuries of sound healthy
pedunculate oak (Quercus robur L.) trees was examined. They are Stereum hirsutum (two
different geographical strains), Chondrostereum purpureum, Stereum rugosum and Xylobolus
frustulatus. Vital standing trees of pedunculate oak were artificially inoculated with mycelia (in
vivo) at thelocality of lowland forests of Slatina (Compartment 31, Section D) by using Pressler
drill. The occurrence of dying-back symptoms, the rate of mycelium spread through the
stem, the speed of wound callusing and the occurrence of fruiting bodies or decay symptoms
were observed. All the tested fungi spread faster in longitudinal than in tangential direction
due to the anatomical structure of wood and the direction of vessel elements inside the wood.
All fungi were isolated from the sapwood, except for X. frustulatus which was isolated from
the zone of heartwood. The phenomenon of callusing in the zones of mechanical injuries
was observed by inspection. The occurrence of dead branches and leaf chlorosis couldn’t be
directly related to the presence of the tested fungi inside the wood because some of the control
trees also changed the indexes of dieback during the test, thus it couldn't be confirmed that
the artificial inoculation was the agent of chlorosis.

Keywords: Quercus robur, Stereum hirsutum, Chondrostereum purpureum, Stereum rugosum,
Xylobolus frustulatus, mycelium spread

IIMPEWBE YETUPY I'TbUBE TPYJIEXKHUIIE KPO3 BEIITAYKU MHOUITUPAHA
3IPABA CTABJIA TIYKEbAKA (Quercus robur L.) in vivo

UsBop;: VicTpaKuBaHO je IMpermbe YeTUPU I/bUBE TPYIE)KHUIE KPO3 MEXaHMIKE O37Ie[ie Ha
3apaBuM ctadnuma nyxmwaka (Quercus robur L.), v To: Stereum hirsutum (nBa reorpadcku
pasmrunta nsonata), Chondrostereum purpureum, Stereum rugosum n Xylobolus frustulatus.
Berurauke MHOKy/IaLje Cy CIIpOBeieHe Ha BUTATHUM fydehnm cTadnnma nyxivaka (in vivo),
Ha JIOKa/INTeTy HU3MjCKUX claTiHCkux mryMa (Openeme 31, Opcek [T), kopyinhemem Ipecre-
POBOT CBpJI/Ia, a paheHa je mojaBa CUMIITOMa OfyMUpatba cTadaja, dSp3uHe Mmperba MULeNje
Kpo3 cTad1o, dpsuHe Kalycupara paHa I [0jaBa INOJOHOCHIX TeJIa MM CUMIITOMA TPY/IeXIL.
CBe ycIIUTHBaHe I/bUBE Cy Ce IIMpUIe dp>Ke Y JIOHTUTYAMHATHOM HEro Y TaHTeHLjaTHOM
npasIfy 30or aHatoMmcke rpabe gpBeTa u IpaBIia MPOCTUPaa CYOBHUX eleMeHaTa YHyTap
IpBeTa I CBaKa Off IIX je pensooBaHa us dejbuke, ocuM camo Bpcre X. frustulatus xoja je
pen3oIoBaHa 13 30He cpurke. IIpernenom cTadara je KOHCTAHTOBAHA I10jaBa KalycHpamba
y 30HaMa MeXaHMYKNX o37efia. ITojaBa cyBux rpana u xopose nuinha Huje Moria Sutu an-
PEKTHO IOBe3aHa ca IIPUCYCTBOM TeCTUPAHNX [/bMBA Y APBETY, jep Cy HeKa KOHTPOJIHA CTa-
Ona, TakoDhe, MpoMeHMIa MHJEKC CYLIeha TOKOM MCIIUTUBAbA, TAKO Ja Ce He MOXKe TBPJMTI
fa Ou BeuITauKa MHOKY/IAIMja MOITIA 3aCUTYPHO OUTH Y3POUYHIK I0jaBe XJIOPO3e.

Kmmyune peun: Quercus robur, Stereum hirsutum, Chondrostereum purpureum, Stereum
rugosum, Xylobolus frustulatus, mupeme Murenje
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1. INTRODUCTION

Fungi have an important role in the process of dieback of oak forest (Karadzi¢,
D.etal. 2016; Karadzi¢, D. etal. 2017; Vemic¢, A. et al., 2017). Parasitic fungi have
the most salient importance because they attack sound healthy trees but there are
some important species that act as parasites of weakened trees or as saprophytes
after tree felling (Rypacek , V., 1966; Robinson, P. M., 1978). These species col-
onize wood through different injuries on the surface of bark and continue their de-
structive activity after the trees have been felled, causing the occurrence of decay
(Frankland,].C. et al., 1982). Decomposition of the wood mass causes enormous
losses of raw material as well as financial losses in the forestry. The fungi that can be
found in oak stands almost always include: Stereum hirsutum and Chondrostereum
purpureum (agents of white rot), Stereum rugosum (the agent of cancer wounds) and
Xylobolus frustulatus (the agent of heartwood white pocket rot — “Partridge wood”)
(Miri¢ , M., Schmidt, O., 1992). Regarding its importance as well as its beauty
of texture, colour and mechanical properties, pedunculate oak (Q. robur L.) is one of
the most important oak species and as such it is endangered by the above-mentioned
decaying fungi (Butin, H., Kowalski, T., 1983).

There are relatively few data relating to the infections of trees caused by these
fungi in the stands of sound healthy trees through different mechanical injuries of
bark. The aim of this paper was to discover the speed of wood tissue colonization
initiated by artificial inoculation, the spread of mycelia through the tree and the
response of the host plant to the presence of pathogens. The field tests were per-
formed in a stand - site of a pedunculate oak forest for 58 weeks.

2. MATERIAL AND METHODS

Localities

Field tests were performed on the locality of lowland forests of Slatina (Divi-
sion 31, Section D). The experimental plot was located in the association of Quer-
ceto - Fraxinetum, on a totally flat terrain and the altitude of 0 m a.s.l.

Inoculums

Oak wood plugs (¢ = 5 mm, | = 50 mm), previously prepared in a laboratory,
were used as inoculums. All the plugs were first sterilized by kiln-drying and then
exposed to freshly developed cultures of dikaryotic mycelia of Stereum hirsutum
(two geographically different strains), Chondrostereum purpureum, Stereum rugo-
sum and Xylobolus frustulatus in Petri dishes for a period necessary for the total
overgrowing of plugs by mycelia.

Test fungi

For the purpose of these investigations, we used dikaryotic mycelia isolated
from the fresh fruiting bodies of the following test fungi:

Stereum hirsutum (Wild. ex Fr.) S. F. Gray. is a very common fungus in oak
stands. It usually occurs as pioneer species on freshly-felled oak logs. This is an
agent of white rot in the sapwood zone of oak wood. It is widely distributed in
Europe, North America and Asia.
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Figure 1 Stereum hirsutum — fruiting bodies Figure 2 Ch. purpureum - fruiting bodies
Cmuxa 1. Stereum hirsutum — xapnopope  Cmuka 2. Ch. Purpureum - xapnogpope

Chondrostereum purpureum (Pers. ex Fr.) Pouz. is well-known as an agent
of silver leaf disease and occurs on more than 150 plants. It acts as a parasite of
weakened trees, but after the felling of trees it acts as a saprophyte causing white
rot. This fungus is very common on oaks and like the previous one widely distrib-
uted in Europe, North America and Asia.

Stereum rugosum (Pers.ex Fr.) Fr. is found on broadleaved trees, where it acts
either as a saprophyte or as a parasite. This is a very dangerous fungus since it
causes wound cancer of oak wood. It is distributed in Europe, North America and
Asia.

Xylobolus frustulatus (Pers.ex Fr.) Karst. occurs as a saprophyte in dead por-
tions of oak wood and causes white pocket rot of the heartwood zone of oak wood
(“Partridge wood”). It is widely distributed in Europe, North America and Asia.
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Figure 3 Stereum rugosum-— fruiting bodies Figure 4 Xylobolus frustulatus - fruiting bodies
Cnuka 3. Stereum rugosum — xapnopope —Cmuxa 4. Xylobolus frustulatus - xkapriogope

Test trees

Pedunculate oak (Quercus robur L.) was selected in this study for its impor-
tance as an edifying species in forest associations, for its mechanical, physical and
technological properties and because of its very wide distribution in oak forests.
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The test locality had ten sound healthy trees (two per each fungus) marked for the
experiment. The height of the test trees ranged 30-36 m and the diameter at breast
height 42-71 cm. All the trees were in excellent health at the beginning of the in-
vestigation, without any signs of leaf chlorosis or any other symptoms of disease.

Artificial inoculation of trees

After bark cleaning and surface sterilization of stems (using the 96% ethanol)
in the breast height zone and just before inoculation, control wood plugs were ex-
tracted from the test trees using sterile Pressler drill. The plugs were then packed
in sterile glass tubes and transported to the laboratory. The health state of the test
trees was estimated by exposing the plugs of the test trees on sterile Malt - agar
nutritive media in a climate - chamber at the temperature of 21+1°C and the rela-
tive air humidity of 70 £5%. The potential presence of microorganisms inside the
wood tissue was thus tested.

Each of the two sound and healthy standing trees of pedunculate oak (Quer-
cus robur L.) was then artificially inoculated with 5 stereoide test fungi (including
2 different geographical strains of S. hirsutum) in the holes previously made at the
breast height (130 cm) while taking out the control plugs, to the depth of about 50
mm, reaching both the sapwood and the heartwood zones. The wounds were then
sealed and protected with bee wax. The control procedure was performed 17, 22
and 58 weeks after the inoculation.

The control plugs of the first series were taken out at the distance of 7.5 cm to
the left and above the wound made during the artificial inoculation. This way we
estimated the speed of mycelium spread in tangential and longitudinal directions.

The control plugs of the first series were then transferred to the laboratory and
incubated on Malt-agar nutrient media. They were replaced with new plugs of the
second series. If the presence of fungus was not detected while analyzing the first
series of plugs, in the next inspection the previously placed plugs of the second
series were extracted and analyzed in the same way. They were then replaced with
the new ones - the third series of sterile wood plugs.

If the first or second inspections revealed the presence of fungus at 7.5 cm to
the left or above the inoculation point, new control plugs were extracted at the
distance of 15 cm in the direction of the existing control plugs.

This procedure had been repeated until the fungus was observed in one of
these two directions during a period of 58 weeks.

Estimation

The health state of the test trees was also observed according to the criteria for
the intensity of dying-back in class A, marked by the following indexes:
A, - healthy trees (no dying branches);
A - initial phase of dying-back (few dying branches);
A, - dry-topped (2 - 5 m);

A, - crown heavy thinned (over 50% of dying branches) - final phase of dy-
ing-back;

A, - died-back, dead trees;

and changing of leaf color in class B, marked by the following indexes:

=]
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B, — green color of leaves (no symptoms of chlorosis);

B, - slight chlorosis (initial changes on leaves);

B, - severe chlorosis (covering over 50%);

B, - died-back leaves;

We further observed the responses of trees in the zones of mechanical injuries
(inoculation wounds) to the occurrence of callusing, deformation of cortical and
subcortical tissue, splitting in wound zones etc. Untreated healthy trees in class
A B, were treated as control and were used for the comparison with inoculated
trees.

3. RESULTS AND DISCUSSION

Table 1 shows the results on the speed of spreading of mycelia in the trees
of pedunculate oak (Q. robur) and the change in the dieback index within the
lowland forests (Division 31, Section D). The monitoring of the spread of mycelia
through inoculated trees in the period of 58 weeks revealed that none of the fungi
reached the distance of 7.5 cm.

Figure 5 Destruction of tracheal walls in pedun-  Figure 6 Tangential section through
culate oak sapwood close to the pit zones by hy-  the oak sapwood with a mass of Ch.

phae of S. hirsutum (SEM) (Left) purpureum hyphae in cell lumens and
Cimuka 5. Paszapame 3110Ba Tpaxeja Ge/buke alveolar wall damage of all anatomi-
TyXmaka y 6mv3uHy jamuna, xudama S. hirsutum  cal elements (Polarised light/Gimza)
(1eBo) (Right)

Cmka 6. TaHTeHIIVjaTHM TIpeceK
Kpo3 6e/bIKY XpacTa ca MacoM
xucda Ch. purpureum y nyMeHnMa
azBeoyapHa ourreherba 310Ba CBUX
AHATOMCKUX ejleMeHarTa ([ecHO)

Mycelia of both strains of S. hirsutum were noticed above the place of inocu-
lation after 17 weeks, which was also the case with S. rugosum and X. frustulatus.
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Mycelia of Ch. purpureum were detected at the same distance from the inoculation

place 58 weeks after the inoculation, but on only one tree.

The inspection of wounds 58 weeks after the inoculation revealed the bleeding
of a dark-coloured exudate from the splits formed at the place of inoculation (7 -
12 cm in length), with missing or slightly visible callusing.

The indexes of dying-back of Q. robur trees were determined 58 weeks after
the artificial infection accompanied with some changes in assimilation parts no-
ticed both on inoculated and control trees.

This phenomenon reveals once again the impact of some factors that were not
included in this research and thus they couldn't be adequately defined.

Table 1 clearly shows that the trees inoculated with German strain of S. hirsu-
tum did not change the indexes of dying-back in comparison to the initial ones,
while in the case of the trees inoculated with the domestic strain of this fungus, a
slight leaf chlorosis occurred (A B)).

Table1  The spread of mycelia of 5 stereoide fungi and the response of
pedunculate oak trees (Q. robur L.) 58 weeks after the inoculation

Ta6ena 1. Ilupemwe Muienuje 5 crepeoyiHIUX I/bUBA U peaKiiyja MHOKYIMCAaHUX
crabana nyxmaka (Q. robur L.) mocie 58 Heperba

Time (weeks) of |State and appearance
h L fungal spread to the |of trees 58 weeks after
Tree Direction of distance of ...cm the inoculation
Fungus Ne: fungal spreading
Dieback
D, . <75 75 15 wounds Index
35m longitudinal 17 /
sw de
1 65 cm tangential 58 / / AB,
Stereum hir —
. 35m longitudinal 17 /
German strain sw de
2 60 cm tangential 58 / / AB,
30m longitudinal 17 /
- sw de
Stereum hir 1 42 cm tangent.lal 58 / / AB
. . 32m longitudinal 17 /
Domestic strain - sw de
2 49 cm tangential 58 / / AB,
33m longitudinal 58 / /
cw
1 55 cm tangential 58 / / A B,
Chondrostereum DT
36m longitudinal 58 /
purpureum - de
2 71 cm tangential 58 / / AB,
33m longitudinal 17 / de
1 48 cm tangential 58 / / AB
Stereum rugosum 33m longitudinal 17 / d
e
2 46 cm tangential 58 / / A B,
34m longitudinal 17 /
- sw =7 ew
1 62 cm tangential 58 / / A B,
Xylobolus frustulatus 34m longitudinal 17 /
- sw =7 ew
2 58 cm tangential 58 / / A B,

sw: split wound;de: dark exudate from wound; cw: callused wound;

The trees inoculated with Ch. purpureum showed neither the signs of chlorosis nor
the presence of died-back branches, except for some individual branches of one tree.
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A few died-back branches and chlorosis (A B,) were observed on all the trees
inoculated with S. rugosum and X. frustulatus.

Out of five control trees, four had signs of chlorosis (B)) (trees No.: 1, 2, 4 and
5) and two trees had several dying branches (A)) (trees No.: 1 and 4). Thus the re-
sults related to the changes in the dying-back indexes of the test trees cannot with
reliability be correlated with the presence of mycelia of stereoide fungi in the trees.
Nevertheless, the nutrient status in the plant sap undoubtedly affect the fungus de-
grading capability, and it depends on the seasonal period of infection ( Miri¢, M.,
Stefanovi¢, M., 2017). According to some authors, the diameter of wound and
the concentration of inoculum affect the depth of fungal penetration into the in-
ner parts of wood, but the tree age doesn't (Spiers , A.G., Hopcroft, D. H., 1988).
They explain that the spores of Ch. purpureum pass passively (without germinating)
through the tissue of xylem, but not through the tissue of cambium, phloem or bark,
leading to the death of these zones.

Artificial wounds on the wood of Salix humboldtiana var. pyramidalis revealed
sensitivity to the infection by Ch. purpureum all the year round and the fungus pen-
etrated deeper into the tree when the mycelia were used as inoculums. The depth
of penetration depended on the age of wounds before the inoculation. The fresh
wounds were most prone to infection, one-month old wounds was difficult and
three-month old wounds were impossible to be infected by Ch. purpureum ( Beev-
er , D. ], 1969). Many authors consider that the reason lies in the competition of
other microorganisms which have in the meantime already colonized the surface
of wounds (Brooks, F. T ., Storey, H. H., 1923; Brooks, F. T., Moore , W. C., 1926;
Subramanin, CV., 1983; Mercer, C. P, Kirk, S. A., 1984).

Figure 7 Hyphae of Stereum rugosum in pedun-  Figure 8. Alveolar damage of pedunculate oak heart-
culate oak sapwood tracheas with alveolar wall ~ wood parenchyma cell walls with the hyphae of Xylo-

damage near the pit zones (SEM) (Left) bolus frustulatus (SEM) (Right)
Cnuxka 7. Xude Stereum rugosum y Cnnka 8. Anseonapra omrrehema 3ugosa
Tpaxejama GejblKe Ty)XXIbaKa ca a/IBEOJIAPHNM  MapeHXmuMckux hemija cpunke myxmaka, ca xudama
omrehemnma sumosa 6}1]/[3y 30He jamuiia (SEM) euBe Xylobolus frustulatus (SEM) (zecHo)
(1eBo)
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The tested trees didn't show the presence of undulating deformation of cortical
and subcortical tissue in the zones near the places of inoculation, which could be
the symptom of forming of cancer wounds on the oak 58 weeks after the inocu-
lation. According to Liese, J. (1930) and Bergnthal , W . (1933), the infection with
this fungus has never been observed to occur through fresh wounds, but exclusively
through died-back stumps of broken branches. The fungus S. rugosum acts as a sap-
rophyte. It penetrates until it reaches the cambial zone, destroys it and then spreads
through the other parts of the zone of sapwood, causing white rot.

As the inoculation places in our investigations were fresh wounds (made by
Pressler auger), the obtained results coincide with the assumptions of the above-men-
tioned authors that infection is possible only through died-back stumps of broken
branches. One could suppose that the tree response i.e. callusing occurs only after a
period of 58 weeks, in the second and third year after the wounds have been inflicted
(Miri¢, M. et al., 2010). One can also conclude that the symptoms of the cancer
wound forming occur in the same period.

According to some authors (Pearce, R. B,, Rutherford, J., 1981), the callus-
ing of stem wounds happens exclusively in the presence of microorganisms forming
a protective layer of some 30 rows of axial parenchyma cells, while the histochemical
investigations show that the walls of these cells were suberized.

As such, this tissue is more resistant to fungal attack in comparison with the
sound healthy wood and represent a barrier for further spread of the fungus towards
newly-formed layers of wood (Miri¢, M. et al., 2012). Practically, in this way the
wound and the decayed zone around the wound are after some time localized and
isolated from the surrounding sound healthy wood (Miri¢, M. et al., 2012).

The interaction between the occurrence of callusing and the presence of mi-
croorganisms in the stand could hardly be totally eliminated as causal, taking into
account the permanent presence of spores of numerous fungi in the air of the stand.
In that sense, the occurrence of damage (wounds) is undoubtedly connected with
microorganisms, so that the callusing as a plant response cannot definitely be sepa-
rated from their presence.

Brooks, F. T., Storey, H. H. (1923) also reported that wood formed by cam-
bium after the infection has taken place is more resistant to the attack of fungus Ch.
purpureum from the zone of older wood. However, the experience with the micro-
propagation of seedlings based on the utilization of stem cuttings or plant branches
shows that callusing can be observed even in sterile conditions and thus rejects the
previous hypothesis.

In our opinion, the presence of microorganisms surely has an impact on the
response rate of the host plant, but it is not the only single condition and reason of
wound callusing. The responses in the zones of traumatized tissue are the conse-
quence not only of natural lignification and stem diameter increment, but also of
the chemical reactions of constituents of wood tissue cells and plant sap with the
atmospheric air.
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4. CONCLUSIONS

The tested decaying fungi penetrate faster in longitudinal than in tangen-
tial direction due to the anatomical structure and direction of tracheas inside
the wood tissue. During the investigation, all the tested fungi were isolated from
the zone of sapwood, except X. frustulatus which was detected in the heartwood.
On the majority of inoculated stems, we detected the occurrence of calluses in
the zones of mechanical injuries, i.e. the places of inoculation. The occurrence
of died-back branches and leaf chlorosis was observed on only few trees at the
end of the test, but it could not be considered to be in direct connection with the
presence of the test fungi in the trees, because the test fungi we used were well-
known as saprophytes or parasites of weakened trees and the test was conducted
on sound healthy trees of pedunculate oak.

Among the control trees which weren't artificially inoculated, two trees
changed their indexes of dieback, which could be the proof that the artificial in-
oculation was not the cause of chlorosis.

Hamomena: OBaj papj peannsoBaH je y OKBMPY IpojeKTa ,lIpoydaBame
KJIMMAaTCKUX IIPOMEHA ) IBUXOBOT YTHUIAja HA OKONMHY: YTUIRj, afanTanuja u
ybnaxaBame - (43007) punHaHCUpaHOT Off cTpaHe MuHUCTapcTBa 3a 00pa3oBame
u HayKy Penry6nuke Cp6uje, y OKBUPY MHTEIPUCAHUX U MHTEPAUCIUIUINHAPHUX
UCTpakuBama 3a nepuop ox 2011. mo 2018. rogune.
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IIMPEKBE YETVPU ITbUBE TPYTEKHUIIE KPO3 BEIITAYKY MTHOUITMPAHA
3IPABA CTABJIA TYKIbAKA (Quercus robur L.) in vivo

Munenxo Mupuh
Mumuya Cmegparnosuh

CakeTak

VicTpaxuBaHO je IMpere YeTHpM I/bVBe TPYISKHMIE KpPO3 MeXaHU4Ke O3/lefie Ha
3mpaBuM crabmmma myxmaxa (Quercus robur L.), u to: Stereum hirsutum (zBa reorpadcku
pasmunra usonara), Chondrostereum purpureum, Stereum rugosum u Xylobolus frustula-
tus. BemTadke MHOKY/IalMje CIIpoBeieHe Cy Ha BUTAMHUM Hybehum crabmima myxmaka (in
vivo), Ha nokamreTy Hmsmjckux cmatmuckux myma (omerseme 31, oncek [1), xopuurhemem
ITpecnepoBor cBpyIa, a paheHa je IojaBa CHMIITOMA OfyMMpama cTabaa, OpsyHe IIpera
MuLienuje Kpo3 cTabyo, 6p3uHe KaTycpama paHa I [0jaBa INIOZOHOCHMX Tela WM CHMIITOMA
Tpynexxu. TokoM mepuona mpahema eKcIaHsyje MUIeNMje Kpo3 MHOKy/IMCaHa cTabna of
58 Heferba, KOHCTATOBAHO j€ [la Y XOPM3OHTA/THOM IIpaBIly HU jeqHa I/bMBa HUjE MOCTUITIA
pactojame of, 7,5 nentuMerapa. Mumnenuja o6a nsoara S. hirsutum KOHCTaToBaHa je Ha 7,5
Cm ¥M3HaJ|, MecTa MHOKY/Ialyje [oce 17 Heflerba, 1ITO je 610 CIy4aj 1 ca BpcTama S. rugosum
u X. frustulatus. Ha victom pacTojamy of MecTa MHOKymauuje, Mutiemija Ch. purpureum je
KOHCTaTOBaHO TeK HAKOH 58 Heflesba, a/Iyl CaMo KO jeHOr TecT cTabna. [IpernenoM pana moce
58 Heflerba KOHCTATOBAHO j€ MCTULIAMbE eKCYaTa MpKe 60je M3 PACITyK/IHA HACTA/INX HA MECTY
MHOKy/anyje (Zyxure 7 - 12 cm), y3 OACYCTBO WM Cabo M3PKEHO Kamycrparbe. VIHmekcn
cylerma Kopi crabama Q. robur ompebern cy 58 Heme/ba HaKOH MHOKYaLyje, IpU YeMy Cy
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KOHCTaTOBaHe I HeKe ITpOMeHe Ha aCYMITAIIMOHYIM OpPTaHNMa I TO, KaKO KOJ MHOKY/MCAHNX,
TaKo 11 KOJj KOHTPO/IHMX cTabasa. OBa 110jaBa IIOHOBO yKasyje Ha yTHIfaj GpakTopa Koju OBUM
UCTpaXMBAmbUMa HIUCY MOITIU 61TH 06yxBaheHn, Ia cTOra HI TaYHO JepUHICAHN. YOUEHO je
ZTa crabyia MHOKYy//CaHa HeMadKuM 130/1aToM S. hirsutum HYCY TIpOMeHWNA MHJIEKC CYIIemha
y OIHOCY Ha IIOYeTHM, JIOK je KO cTabasma MHOKYIMCAHNX foMahMM 1M30/1aTOM OBe I/bUBE,
fio1Io jio mojase 67are xmopose (A B,). Crabna makonucana Bpcrom Ch. purpureum Hucy
THOKa3MBa/la 3HAKOBE XJIOPO3e HY IPUCYCTBO CYBUX IPaHA, OCUM IIOjeIHAYHVX HA je[HOM
crabmy. IlojaBa mojemHaYHMX CyBMX TpaHa u xmopose (A b)) koHcraToBaHa je Ha CBUM
cTabmiMa MHOKy/MCcaHM T7byBama S. rugosum v X. frustulatus. Op TIeT KOHTPOJTHMX cTabara,
Ha 9eTMpY Cy KOHCTaToBaH! 3Harm x1opose (B ) (crabma 6p. 1, 2,4 1 5),a Ha iBa cTabma 1 mmojasa
TojenMHauHMX CyBux rpana (A, ) (cra6mo 6p. 1 m4). 360r HaBeIEHOT Pas/ora, Pe3y/ITaTH Koji ce
OJJHOCE Ha IIPOMEHY MH/IEKCa CYIIIerba KOJI TeCT cTabaa, He MOTY Ce ca CUTYPHOIINY JOBOANTI
y Be3y ca IpUCYCTBOM MUIeNIje CTePeOVTHIX I/bMBa ¥ BMMa. IIpeMa HekuM ayTopmma, Ha
IyOMHY IIpOAVpaba I/bMBe Y YHYTPAIIbOCT IpBeTa YTHYe IPeYHNK paHe 1 KOHIIeHTparuja
MHOKY/IyMa, /it He 11 cTapocT ctabana (Spiers, A. G, Hopcroft, D. H,, 1988). OBu ayropn
HaBojle fia criope Ch. purpureum macuBHO (6e3 Knjarmba) Iponase Kpo3 TKUBO KCHJIEMa, allu
Kpo3 KaMOUjarHO TKIBO, (h7I0eM VIV TKMBO KOpe, HUCY MPOTIasule CBe 0 CMPTI OBUX 30Ha
npseta. Bemrrauke pane Ha apsety Salix humboldtiana var. pyramidalis, moxasyBae cy TOKOM
IieJIe TOAVHe OCeT/bBUBOCT Ha MHpeK1jy off rbuBe Ch.purpureum, Ipu demy je I/busa gyoOibe
mpopupana y cTabno Kaja je Kao MHOKyTyM KopuinheHa mmmenuja. Jy6yHa mpommparma
3aBIICHTIA je OFf CTApOCTM paHa Ipe MHOKymaryje. [Ipu ToMe je KOHCTaTOBaHO Jia Cy CBeXe
paHe HAJIIOANIOKHNje NHPEKLM)IL, PaHe CTape Mecel] aHa GIUIO je TEIIKO, a ITOC/Ie TP Mecela
Hemoryhe nnduuuparu rersoM Ch. purpureum. MHOTY ayTopu CMaTpajy fia ce y3pOK Hasasu
Y KOMITETUIIM}U IPYTUX MUKPOOpPraHusama Koju y MehyBpeMeHy Beh KOTOHM3MPajy HOBPIIVHY
pana (Brooks, E T, Storey, H. H,, 1923; Brooks, E T,, Moore, W. C, 1926; Subram-
anin, C. V, 1983; Mercer, C. P, Kirk, S.A,, 1984). Kox TecT crabaia Huje KOHCTaTOBaHa
T0jaBa TA/IACACTHX JiepopMalija KOPTUKATHOT U CYOKOPTUKATHOT TKVBA Y 30HM OKO MecTa
MHOKY/Ialiyje, To 611 Morao GMTH CYMIITOM HAcTajarba Pak paHa Ha XpacTy Mocie 58 Heferba.
[TpemanomauumaLiese,].(1930)uBergnthal ,W.(1933), nu¢exiuja oBoM I/bMBOM HUKAJ[A
Huje 3a6e/eXKeHa Kpo3 CBeXKe paHe, Beh MCK/by4MBO IIPeKO CYBUX IaTp/baka rpaHa. ITpu Tome
ce, TIpeMa OBMM ayTOPMMA, I/bUBA S. 11gostN U3 TI0UETKA TIOHAIIIA CAIIPOMUTCKIL, TIPOFMpPE [0
KaMOujaTHe 30He, pasapa je, a 3aTUM Ce IIMPM IO OCTAIMM JeNoBMMa Oe/buKe V3asubajyhu
6eny Tpynex. Kako cy nHOKy/micaHa MecTa y HallluM MCTIMTUBAbIMA MPECTaB/bala CBeXe
pane (HaunmeHe [IpeciepoBuM CBPAIOM), ZOOUjEHN Pe3yITaTy KOMHIMAVPA]y Ca HABOAMMA
HIOMEHYTUX ayTOpa, Aa je nHeKIMja Moryha MCK/bYIMBO IPEKO CYBYX MaTpJbaka rpaHa. Moxe
ce TIPEeTIIOCTAaBUTH, Jla JI0 peakKijje cTabana OTHOCHO KaTyCHpara, HOMasu TeK HAKOH OBOT
TIeprofIa, Tj. /ia ce OHO OfiBMja y ApyToj 1 Tpehoj romuHy mocre pamabama crabma. Takobe ce
MOKe 3aK/bYIMTH /] IO TIojaBe CMMITOMa HacTajakba pak-paHa 1071asy y oBoM mepropy. [Tpema
HekuM aytopuma (Pearce, R. B, Rutherford, J,, 1981), mo xanycupama paHa Ha ctabnmma
TOIasy VICKJbY4MBO Y3 IIPYCYCTBO MUKPOOPTraHy3aMa, IIPY YeMY Ce CTBapa 3allTUTHY CJI0j Off
oKo 30 penoBa henmja akcujamHOT TapeHXMMa, @ XMCTOXEeMMCKIM MCTIMTUBAbIMA je YTBpheHo
ma cy 3umoBu oBuX hemuja cybepudmipipann. AyTopy paja Cy MUIUbeHa Ja MPUCYCTBO
MMKpPOOpraHM3aMa CBaKaKo MMa yTuIlaja Ha Op3uHY peakipje 61bKe gomahuHa, amm ma to
HMje jeIMHYU YCIIOB ¥ PasJior KalycHparma paHa. Peakije y 30HaMa TpayMaTM30BaHOT TKVBA
TIOCTIeINITA Cy UM HOPMAJTHOT OfipBelsaBama U NeO/BMHCKOT mpypamhubama crabama, a
CBAKaKO U XeMMjCKMX peaKijyja 0 KOjiX HO/Mas) y KOHTaKTy KOHCTUTyaHaTa hemja gpBHOr
TKMBa 1 OW/BHMX COKOBa ca arMocgepcKyuM BasiyxoM. Besa usmeby mojaBe xamycnparma n
HPUCYCTBA MUKPOOPraHM3aMa Y CACTOjUHN, TEIIKO 61 MOI/Ta GUTY OTITYHO e/VIMIHIICaHa Kao
Y3POYHO TIOC/IEANIHA, ¢ 063MPOM Ha NePMaHEHTHO IPUCYCTBO CIIOpa BeMKOr 6poja I/buBa
y Ba3JyXy y cacTOjMHI. Y TOM CMICITy CBaka IojaBa ourrehema (paHa) HEMIHOBHO je y Be3u
ca MMKPOOPTaHM3MIUMa, T1a Ce U1 Ka/lycupare Kao peakiiuja O1bKe He MOXKe ca curypHouthy
ofiBOjUTH OF ¥uxoBor mpucyctsa. Brooks, E T, Storey, H. H. (1923) takobe HaBope na je
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IpBO Koje ce mocye MHeKIuje popMupa U3 KaMO1jyMa, pe3uCTeHTHYje IpeMa IHBa3MjU I/bJBe
Ch. purpureum 3 30He crapujer apBeta. MebyTum, ncKycTBa y Besy ca MUKPOIIPOIAralijoM
CaJiHOT MaTepujana Koja 6asupajy Ha MeTopy Kopuinhera pe3Hmia cTab/bMKa WIM TpaHa
Ovbaka, IIpY 4eMy je JaK 1y CTEPU/THIIM YCTIOBVIMA JIOTIA3MIIO JIO CTBaparba KayTyca, OIoBpraBajy
IIPeTXOAHy XmmnoTesy. Kao TakBo, OBO TKMBO je OTIOpHMje Ha YTHIlaj I/bUBa HETO 3[paBO
IPBO M y TOM CMUCTTY IIpeficTaB/ba 6apujepy 3a fajbe IMperbe I/bJBe IpeMa HOBOHACTA/IIM
(HOBOIIpMpAC/IUM) IUIAINTeBMMA fipBeTa. [IpaKkTIdHO, Ha Taj HauMH y ofpeheHOM BpeMeHCKOM
HepUoNy, paHa 1 30HA TPYIEXU OKO paHe, 6MBa JIOKA/IM30BAaHA J U30I0BAHA OJ OKOJTHOT
3IpaBOT ApBeTa, CIpedaBajyhy Ha Taj HaYMH Jajbe MVperse MHeKIuje.
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