CenekunoHHas paboTa ¢ KyKypy30¥ BEAETCS MO HaMpaBiEHUIO CO34aHMUS MPOCTbIX U CTOXKHbIX MEX-
JIMHENHBIX U COPTONMHENHBIX TMOPUAOB. BeneTtcs ceMeHoBoaueckast paboTa NMo pasMHOXEHUIO pOau-
Tenbckux Gpopm rmbpuaos. Co3aaHbl HOBbIE BbICOKOMPOLYKTUBHbIE PEMOHTAHTHbIE TMOPUAbI KYKYpY3bl.

BbiBoapb!

Cenekums 3epHoBbIX KynbTyp B Kbiprbisackom HUW 3emnenenvs Benetcs no HanpaBieHUIO CO34a-
HWMS BbICOKOQAANTUPOBAHHbIX COPTOB M TMOPMA0B MLIEHULbI, A4MEHS U KYKYPY3bl. Arpobuonormyeckumii
MPUHLMN pa3MeLLeHUs CeNbCKOX03SMCTBEHHbIX KYNbTyp MO3BONSET HAMTU IKOMOTMYECKYI0 HUWY ANs
HMX. DKONOrMYeckoe UCnblTaHMe COPTOB NPY 3TOM UrpaeT peLLatoLLyto posb. Ha 0CHOBe 3K0N0rMyecko-
ro UCMbITAHMUS MOXXHO FOBOPUTDL O LLeNecoobpasHOCTU BO3AENbIBAHUS TOW UM UHOM KYNbTypbl, COPTa B
KOHKPETHOM pervoHe.
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AHHoTaums: ocHa (Populus spp.) nrpaet BecbMa 3HaYUTENbHYO POSib B GOPMUPOBAHMM NECHBIX
MaCCMBOB B BOCTOYHOEBPOMEWCKMUX pernoHax. Takme 0CMHOBbIE APEBOCTON OYEHb YACTO MOPAKALOTCS
rpMbkoBbIMM 3a60neBaHMIMU, B NEPBYIO OYepeab CEPALEBUMHHOM rHUAbIO. B paMKkax Halwero npoekrta
6b110 NPOaHANM3MPOBAHO HENPAMOE BAMUSHUE PYOOK NpopexmnBaHna Ha GUTOCAHUTApHOE COCTOSHME
OCVMHHWMKOB NOCPEACTBOM YCKOPEHWUS poCTa AepeBbeB. g OLueHKM pocTa U CTENEHU NOpaXeHus ape-
BECHOM MHWAbIO Y OTOBPAHHbIX AN UCCNER0BAHUA IK3EMNNSIPOB AepeBbeB Obln B3ATbl KEPHbI.

Knwouessblie cnoBa: Populus tremula (L.), cepALeBUHHAs THUMb, CNAOWHAg pybka, apdekTbl pydbok
NpopeXMBaHUs.

AnHoTauus: Kektepek (Populus spp.) Ybirbiw EBpona aiiMakTapbiHAa TOKOMIOPAYH Nanaa 6onywyH-
[a abaaH YoH, ponb OMHOMT. MblHAAM KeKTepeKTep Ken yyypAa K03y KapblHAapAaH, OupuHUM KesekTte
©36K UMPUTMHEH, XabblpkanT. [lonboopyby3ayH ankarbiHaa 6u3 6ak-mapakTapiblH ©CYYCYH Te3neTyy
APKbINYY KbllOyNapAbl CYHNTYYHYH KOKTEPEK TOKOMNOPYHYH GUTOCAHUTApAbIK abanbiHa Kblliblp TaacK-
PVH Tangooro anapik. ©3eK YUMPUIMHUH BCYLLYH XaHa XabblpKoo AapaxkacblH 6aanoo y4yH TaH4ANraH
[apaK yNrynepyHeH e3eKTep anblHAb.

Herusru cespep: Populus tremula (L.), 836K UMpurn, aubiK Kbiky, KbIOYHYH CYHONTYYy4y 3 dekTTepm.

Abstract: Aspen (Populus spp.) has a very important function in the formation of forests in Eastern
Europe and Asia. However, such aspen stands are very often infected by fungal diseases, most notably
heart rot. During our study, the indirect influences of thinning on the phytosanitary health of aspen
trees through promotion of tree growth were analysed. Increment cores were collected from selected
trees for measurements to evaluate annual growth and degree of wood rot infestation.

Keywords: Populus tremula (L.), heart rot, clear cutting, thinning effects

European aspen (Populus tremula L.) is a fast-growing broadleaved tree species which is native to
the colder temperate and boreal areas of both Europe and Asia [1] and is a very important element of
forest formation, amongst others in the Republic of Tatarstan. There, aspen is one of the most rapidly
developing tree species, with stands growing 2-2.5 times faster than oak or coniferous tree species.
Aspen wood is in great demand as a building and decorative timber as well as a resource for furniture,
pulpwood and matches [2]. But often these stands are seriously affected by fungal diseases (Phellinus
tremulae (Bond.) Bond. et. Boriss), primarily causing heart rot, which has negative economic effects.

The potential of proactive management to overcome the negative effects of Ph. tremulae has
been evaluated in many studies, e.g., the selection of aspens for morphological characteristics as
the colour of the bark [2]-[4], the identification of better resistant female trees [5], the breeding of
triploid aspen [6] or the identification of its most appropriate felling age [4], [5], [7], [8].

One aspect that has been little studied is the indirect influence of thinning on the phytosanitary
health of aspen by supporting tree growth. For a closer look at this problem, a scientific team from
the All-Russian Research Institute of Silviculture and Mechanisation of Forestry (ARRISMF), led by
Barantchugov, created field trials in the Republic of Tatarstan, where different thinning types were
conducted to evaluate the effects on the quality and tree health of aspen [9]. We used these field
trials in our research to conduct an analysis of the impacts of thinning on wood quality and wood
decay.

MATERIALS AND METHODS
Study area

The survey was conducted in the physical-geographical region «Predkamje» in Tatarstan in two
locations in Kama and Mamadysh forest districts, designated as site A and B in the following (Fig. 1).
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The region is characterized by temperate continental climatic conditions with both warm summers
and cold temperate winters. July is the warmest month with an approximate maximum temperature
of 25°C, while the coldest month is January with an average minimum temperature of -7°C. The
annual total rainfall is 460-540 mm. The soils of the two sites could be typed as phaeozem.
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Fig. 1 Map of the Republic of Tatarstan with the study sites Kama (A) and Mamadysh (B) indicated.

These two study sites are under the dominance of P. tremula (> 95 % of the basal area), mixed
with individual trees of Acer platanoides (L.), Betula pendula (ROTH), Tilia cordata (Mill.) and Ulmus
glabra (Huds.). The area is managed by the clear-cutting method using a rotation period of 40 years.
Following clear-cutting, the stands are naturally rejuvenated, mainly by root suckering. The research
plots were not managed since the last clear-cuts in 1982 (site A) and 1979 (site B) until 1997. In that
year, Baranchugov performed a thinning experiment including a control and two types of thinning
treatments: (a) thinning from below, where 30-50% of the basal area of P. tremula was removed
(treatment «tfbelow»), and (b) mechanical thinning, where 70% of all trees in the plot area were
eliminated with a three-metre-wide roller chopper (treatment «tmechanic»).

Tree-ring analysis

In August 2021, all living trees with a diameter at breast height (DBH) of >7 cm were calipered.
Per plot, increment cores of ten dominant aspens were sampled. More exactly,two 5.2 mm increment
cores per tree were extracted at breast height using a Haglof increment borer, resulting in a total
number of 182 cores. Following sampling, the cores were air-dried and glued on wooden holders.
After that, the top surface of the cores was prepared with a WSL core microtome [10] to highlight the
annualrings.An ATRICS system [11] was then used to digitise the cores.Tree-ring width measurements
were made directly on the resulting digital images and visually and statistically crossdated with the
software CooRecorder/CDendro (Version 9.6.3, Cybis Elektronik & Data AB, Sweden).

Wood rot analysis
Samples of wood cores from a tree trunk may be analysed for discolouration or rot along the cross-
section of the sample [12]. This discolouration of the increment cores in this study was measured

visually using CooRecorder (Fig. 2). The border of fungal damage (last ring of decay) was determined
for all 182 cores and included in the statistical wood rot analyses of the surveyed stands.



Fig. 2 Digital image of some increment cores with fungal damage towards the pith. Damaged (d) and
healthy (h) wood is indicated.

The additional fungal identification of damaged wood was carried out by the independent
biological testing laboratory of the Institut fur Holztechnologie Dresden GmbH.

Statistical analysis

For the three treatment variants, we calculated and analysed the diameters (cm), the area (cm?)
and the percentage of area (%) with rot in the cross-section in relation to DBH. We used linear mixed
modelling (LMM) to test the hypothesis that decay damage depends on the type of thinning. We
applied the LMM based on the Restricted Maximum Likelihood (REML) approach, whereby the type
of thinning (tfbelow, tmechanic or control) and the DBH are fixed effects.

RESULTS AND DISCUSSIONS

Average tree diameter in 2021 were 24.0,22.8 and 25.2 cm for the control, the tfbelow variant and
the tmechanic variant, respectively. Measured trees in all variants had diameters ranging from 18 to
30 cm, and the mean diameters of the trees studied did not significantly differ between the variants.
The rotting grade in the core samples ranged from 10 to 53 %.

From the PCR amplification and NCBI results, the DNA of various basidiomycota was identified in
all 30 wood samples analysed. The DNA of Ph. tremulae, which was identified in the tree slices in the
preliminary assessment, was not verified in the PCR analysis of the core samples, probably related to
the specific localisation of the pathogen and the non-targeted PCR analysis. A number of literature
sources identify Ph. tremulae as the only source of core wood rot in aspens in Eastern European
forests [2], [8], [13]. In this regard, the laboratory analyses of our cores show even more species of
fungi. So, damages of aspen are not only caused by the white rot Ph. tremulae, the most common
disease in this geographical zone [2], [14], and also by other basidiomycetes that are secondary
infections or saprobionts on the aspen.

The differences in the grade of decay between trees in plots with different thinning-variants was
easily recognisable in the core samples, confirming that the analysis of increment cores provides a
quick and easy investigation of the various wood compounds [15] as well as a visual quality evaluation
of rot damage [12].

In addition,the most significant finding was that the thicker the aspens in the plots with mechanical
thinning (DBH 2 28 cm), the lower their rotting rate. However, this effect was not significant in the
variant with manual thinning, where the annual growth did not increase as much as in the plots with
mechanical thinning. Similarly, the data gathered verify the theory of Vihrov et al. (1966), that the rate
of core rot spread in stems from growing aspens depends, besides other factors, on the age and the
growth rate.
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OLEHKA BJIMSAHUA ABTOMOBHNJIBHBIX BBIBPOCOB HA

MHUKPO®JIOPY ITOYB I'. BULLIKEKA
Y.M. Omypeasuesa, CXK. Mbpaesa, HypkaHbek K. A., bakeimbek K. A

UHcmumym 6uonozuu HAH KB, buwikek, KeipabiscmaH

AHHOTauua. B pe3ynbtate pacceMBaHUs BbIXJIOMHbIX FA30B B CEPO3EMHOM MOYBE TPAHCMOPTHOM
30Hbl ropoaa bulikeka MHTEHCMBHO HakanamMBakoTca Tsxkenble mMetannsl Pb, Ni, Zn, Cu u ap. lNpuo-
pUTETHBIMM 3arpasHuTenamu asnstotcs Pb u Ni, conepxkaHune kotopbix npesbiwatoT MAK 2,8 - 4,6 n
10 - 12,5 pa3a. Jkonornyeckme 0Cob6eHHOCTM 3arpsisHEHHbIX MOYB KaK Cpeabl 06UTaHUS MUKpOOopra-
HW3MOB TPAHCMOPTHbIX 30H I. bulKeKka A0 HAaCTOALWErO BPEMEHM HE MCCef0oBaNMCh. TakuM 06pa3om,
MccnenoBaHUs Nokasanu, YTO MMKPOOPraHM3Msbl, obuTalowme B ypboHO3eEMaX, aKTMBHO pearnpyroT Ha
3arpsisHeHune: B MMKPOBHOM KOMMNEKCE YMEHbLIAETCS OTHOCUTENbHAA 4019 aKTMHOMULETOB M MUKpPO-
muueToB. bakTepuun poga Azotobacter 3aMeTHO afanTMPYHOTCS K 3arpsi3HEHUIO, HAKANAMBAA NMUIMEHT
MeNlaHMH.

KnioueBbie cnoBa: 3arpAa3HEHUA, TAXKENblEe METAbI, yp6aHO3eMbI, MOYBEHHbIE MUKPOOPIraHU3Mbl.

ABTOYHAAJUIAPIAH UYbIKKAH 3bIAHAYY 3ATTAPIBIH BUIIKEK I1I.

TOIMYPAK MUKPO®JIOPACBIHA TUUTU3I'EH TAACUPUH BAAJIOO
Y.M. Omypaazuesa, CXK. Mbpaesa, HypkaHbek K.A., bakeimbek K.A

KP YUAHbIH buonozus uHcmumymy buuikek, Keipasi3cmaH

AHHOTauuMA. BULWKeK LWaapbiHbIH TPAHCNOPTTYK aMMakTapblHbiH 603 TomypakTapbiHAa 6enyHyn
YbIKKaH ra3fgapiblH TapanbllWblHbIH HATbIMXacbiHAA oop MeTanngap Pb, Ni, Zn, Cu x.6. uHTEeHCMBAYY
TonTonyyaa. lNpuoputeTTnk Gynranabipyydynap 6onyn Pb xaHa Ni aHbIKTanabl, anapabliH KapMasnblLlbl
UKpaH 2,8-4,6 xxaHa 10-12,5 3ce awart. buwkek waapbiHbIH TPAHCMOPTTYK 30HANapbiHAAQ MUKPOOPra-
HU3MIEPAMH XALO00 Yerpecy KaTapbl 6ynraHraH ToNypakTapAblH 3KONOMUANbIK ©3reyYenyKTepy yLwyn
KYHre YyernH nsmnaexe anek. OWeHTMN, M31naeenep Wwaap KblpTbilbiHAA XKallaraH MMKpOOpraHMsmaep
OynraHyyra akTUBAYY Taacup 3TePUH KepCeTTy: MUKPOO KOMMNNEKCUMHAE aKTUHOMULETTEPAMH XKaHa MU-
KPOMMLIETTEPAMH CanblWTbipManyy yaywy asamnraH. Azotobacter TykyMyHAaarbl 6akrepusanap MenaHuH
MUIMEHTMH TONTOO MeHeH BynraHyyra 6aikanapnblk biIHramMnaHyycy 6enruneHan.

Heruzru cespep: 6ynraHyy, oop MeTannaap, yp6aHosem, Tonypak MUKpOOPraHU3MaepH.

ASSESSMENT OF THE IMPACT OF VEHICLE EMISSIONS ON SOIL
MICROFLORA IN BISHKEK
Ch.M.Omurgazieva, S.J.Ibraeva, Nurkanbek k.A., Bakytbek k.A.
Institute of Biology NAS KR, Bishkek, Kyrgyzstan

Annotation. As a result of the dispersion of exhaust gases in the gray earth soil of the transport
zone of Bishkek, heavy metals Pb,Ni,Zn, Cu etc.are intensively accumulated. The priority pollutants are
Pb and Ni, the content of which exceeds the MPC 2.8-4.6 and 10-12.5 times. The ecological features
of contaminated soils as a habitat for microorganisms in the transport zones of Bishkek have not yet
been studied. Thus, studies have shown that microorganisms living in urban soils actively respond
to pollution: in the microbial complex, the relative proportion of actinomycetes and micromycetes
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