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IJIOJOHOIEHUE MAKPOMUAIIETOB ITPU BHECEHWUU A3OTHBIX YIOBPEHUI
B BEPE3HSIKE PASBHOTPABHOM
Ilyoun B.H.
Wuctutyt neca KapHL] PAH, forest@krc.karelia.ru

FRUCTIFICATION OF MACROFUNGI AS RELATED TO THE APPLICATION
OF NITROGEN FERTILIZERS IN A HERB-RICH BIRCH STAND
Shubin V.I.

The effect of annual (in 1974-1982) application of urea and ammonium nitrate on the fructification of
macrofungi was investigated during the 1974-2011 period. Nitrogen application induced the fructification of
Paxillus involutus, and its dominance reduced the total mushroom yield. Optimal conditions for P. involutus
fructification were generated by the application of ammonium nitrate, whereas a higher average yield of
macrofungi, similar to the yield in the control, was observed where urea was applied.

Bnusnue ynoOpeHuii Ha II0I0HOIIEHHE MAaKPOMHUIIETOB MHTEHCHBHO M3ydanoch B 60—79-x romax
XX BeKka B CBS3U C X MPUMEHEHUEM B JIECHOM XO3SMCTBE JIJIS1 YBEIUUECHHS IPUPOCTa ApeBecuHsl. [loutn
BCE HCCJIEJOBaHMS NPOBOMMINCH B cocHskax. Mckimouenne mpencrasiser pabora C.C. Bepembeoii
(1988), m3yuasiueit Bmustaue NPK B no3ax ot 90 1o 240 xr/ra qeiicTBYIOIIETo BEIIECTBA M0 KaXI0My BU-
Iy ynoOpenwmii B OepesHsikax yepHUUHBIX KocTpomckoit o6mactu. 1o ee HabirogaeHusIM, B 101 BHECESHHS
ynoOpeHuil ypoxail cbeJ0OHbIX TpuOOB cHU3MICA B 2—4 pa3a. [Ipu moBTOpHOM BHECEHHH YAOOpEHMIA Ha
BTOPOM TOJ YCWIWJIOCH MojoHowmeHue Paxillus involutus, ypoxail KOTOPOro BO3pacTajl MpONOpLUO-
HaJIbHO J103aM ynoOpenuit. [IpogomkurenbHOCTh HaOMIOIEHUH BO BCeX paboTax cocTaBiisiia OT 2 10 5
7eT. BoNbIIMHCTBO aBTOPOB CUUTANIM CBOU BBIBO/IbI MPEABAPUTENBHBIMU U YKa3bIBAIM HA HEOOXOUMOCTD
NPOBEICHUS! JUIMTENbHBIX U PA3HOCTOPOHHUX MCCIIEIOBAHUH.

Hamm uccnenoBanust o BIKMSHUIO yIOOpeHHUH Ha IJIOAOHOIICHHE MAKPOMHIIETOB HayaThl B Oepes-
HSIKaxX pa3HoTpaBHBIX B 1971 1. u mpomomxkanuck exeroqHo a0 2011 r. bepesnsiku chopmupoBaiucs B
koHIe 40-x ronoB XX Beka Ha 3a0pOIIEHHBIX CEeNIbX03yroibsax. [louBa — moi301 ryMycoBO-KeIe3UCThIH
cyrnecuaHblii c1ab00KyJIBTYPEHHBIH, CpeHe00eCcTIeYeHHAs] OCHOBHBIMU 3JIEMEHTAMH ITUTAHUSL.

OnbITHBIN yyacTok pazmepoM 70 x 15 M O6b1 pazaene Ha 3 aensHky miomazasio 20 x 15 M ¢ pac-
CTOSTHHEM MEXIY JACTTHKaMH 5 M. Y ToOpeHusT BHOCWIIN €KeroHo B 1974—1982 rr. B Havasne uroHs. Mak-
POMHUIIETHI COOMPAITH PETYIISIPHO C UIOHS 10 OKTSAOPH, ONPEAETSI MX MACCy B CBEKEM COCTOSHUU.
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B yposkasx MakpoMHIIETOB MO Omomacce TOMHHUPOBAIM 3KTOMUKOpHU3HbIE TpHOBI (OMI'), mons
KOTOPBIX 3a Tiepuo1 HabmroieHnii coctaBmia oT 88 10 96%. [Toatomy nipu 0OBSICHEHHH MOJIYYEHHBIX pe-
3yJIbTaTOB OyIyT MCHOJb30BaHbI CIEAYIOIIME OCOOEHHOCTH Ouonormu M ¢yHKuMoHupoBaHus OMI B
JIECHBIX OHMOTeOLIeHO3aX.

I'maBHOI 0coOeHHOCTBIO Oonorun DMI siBIsIeTCS MOTy4YeHHEe UMU YTIIEBOIOB OT APEBECHBIX pac-
TEHMH, 3TO 00ECNIEeUNIIO UM aKTUBHOCTh BO BCEM KOPHEOOUTAEMOM CJIO€ MTOYBBI, @ TAK)KE JIOMUHUPOBAHHE
1o 6uomacce munenus u kaprnodopos. [Ipu 3Tom ocnabunace 3aBUCUMOCTb 00pa3oBaHKs Kaprno(opos OT
Pa3BUTHS MUILIEIHS, OCHOBHOE (DYHKIIMOHAJIHLHOE 3HAYEHHE KOTOPOTO COCTOUT B PETYIUPOBAHUN CKOPOCTH
Pa3I0XKEHUs 011a/1a 1 MMMOOMIN3ALIMY a30Ta [Vl €r0 COXPAHEHNUS B JIECHBIX OMOTre0leH03ax.

[Tonmyyaembie yrneBogasl DMI™ B mepByro ouepenb pacxoayroT Ha (pOpMUPOBAHHE SKTOMUKOPU3 Y
JPEBECHBIX PACTEHHIA, 3aTeM — MHUIIENUS U B MOcheaHIo0 — mioaoBbix Ten (ILlyoun, 2010a). Takas mo-
CJIEZIOBAaTENILHOCTh B UCIOJIb30BAaHUU YIJIEBOJOB CBUETENBCTBYET O PA3HBIX YPOBHAX 3HAUEHMS KaKIOIO
coctostHust OMI™ B QyHKIIMOHMPOBAHUH JIECHBIX OMOTeoIeH030B. MOXHO CUUTaTh, YTO (POPMHUPOBAHHE
KaprioopoB sBIISIETCS MOKa3aTeIeM JOTOIHUTENBFHOTO obecrieueHrnss OMI yriaeBosamu, HO IPHU HATTMYUH
B MOYBE JIOCTATOYHOTO KOJIMYECTBA MOJABIKHOTO a3zora. Cumraercs, uto OMI" kak O6uotpodsl, mpu mo-
BBIILICHHOM COJIEP’KaHUM B IOYBE MOJBM)KHOTO a30Ta, BO3IECHCTBYIOT Ha PacCTEHUS] POCTOBBIMHU BEILECT-
BaMH, CTUMYJIUPYsI TOCTYIICHHE B KOPHU MPOCTHIX YIJIEBOIOB.

ITepBoouepennoe 3HaueHue i mioAoHomeHuss OMI' nMmeer copepkaHrue B MOYBE IMOJBUKHOTO
azorta. [Ipu sTom OMI cymiecTBEeHHO pa3IUYalOTCs MO CIIOCOOHOCTH MCIOIB30BATh MOABIKHBIX a30T.
Boisnenst OMIT HuTpodmibl, crnocoOHble OBICTPO pearupoBaTh Ha BHECEHHE B MOYBY MUHEPAIBLHOTO
a3ota, Hanpumep Paxillus involutus, Toraa Kak uist APYruxX HEOOXOAUM a30T, MOCTYMAIOMIUN MPH Pa3io-
KEHUHM OOOTAIIEHHOT0 a30TOM omaja, Hampumep Lactarius necator. COBMECTHAs! JIESITENBHOCTh TaKHX
BUJIOB oOecTiedrBaeT 0oJiee MOTHYI0 UMMOOMIIH3AIINIO TTOIBHKHOTO a30Ta. Ce30HHBIE KOJICOaHUs ypoxKa-
eB OMI' onpeznensroTcs coaepkKaHue B IOYBE MOABHIKHOIO a30Ta.

C yBenuueHHeM ITyOHHBI IO TPO(MITI0 MOYBHI MPOUCXOAUT obeaHenne 6notel OMI'. Tak, pacmpo-
CTpaHeHHe HamboJiee MHOTOUYHMCIIEHHOTO IO KoJu4yecTBY BUOB poxa Cortinarius OrpaHUYEHO JIECHOM
MOACTHIIKOW, OOJTBIIMHCTBA TUIACTUHYATHIX — TYMYCOBBIM TOPU30HTOM, YaCTH IUTACTHHYATHIX U OOJIBIIHH-
CTBa TPYOYATBHIX — MHUHEPAILHBIMH TOPH30HTaMHU KOpHEOOUTaeMoro ciost mousbl. Haubomnee riryboko 1o
npoQIITIO MTOYBBI pacipocTpaHeHbl BUuabl poaa Boletus (Ilyowun, 1998). BeprukansHoe pacnpesencHue
OMI' poucxoauT Ha YPOBHE pojia, HO ObIBatOT UCKIOUeHUs. C BepTHKAIBbHOU cTpyKTypoit OMI cBsiza-
HbI TOZIMYHBIE U3MEHEHUS B COCTABE U ypOXkKasiX OMOTHI U3-3a Pa3IMUHbIX THIPOTEPMUUECKUX YCIOBUHM O
POQHITIO TIOYBHI.

Buecenue yno6penuii B 1971-1977 rr. pe3ko CHU3MIIO TUIO0IOHOIIEHHE MAaKPOMUIIETOB, 0COOEHHO B
Bapuante ¢ Na.c (1ab:1.). C cepeaunbl 90-X roJ10B 1 /10 KOHIIA HAOTIOACHUN ypOKar MaKPOMHUIIETOB CHH-
JKaJTUCh KaK B KOHTpPOJIE, TaK U B BapuaHTax ¢ N. DTO CHIKEHHE, 0 HAIIUM HAOJIOJCHUSM, CBSI3aHO C
r100abHBIM U3MEHEHHEM KITMMaTta. BbI3BaHO OHO yYaCTHUBIIMMUCS BO3BpAaTaMH MOXOJOJaHUN B Hadase
JieTa, 3aCyIUINBOM U KapKOi MOTOJ0M BO BTOPOU MOJIOBUHE JIE€Ta U, OCOOCHHO, TIPOIOIKUTEIILHBIM Oec-
CHEXHBIM TIEPHUOJIOM C JOXKIIIMH OCEHBIO U B Hayaje 3uMbl. Eciy o HaOMIOAeHUSIM B Cpe/iHeH MO/130He
Taiiru cootHomenne Beicokux (B), cpenanx (C) m mms3kux (H) ypoxkaes 3a 1960—1994 rr. BeIpakanoch
¢dopmynoit 2B4C4H, To 3a 1995-2014 rr. — 1B3C6H. I'maBHOE, yMeHbIIMIACh OMOMacca MU, 0CO-
OCHHO B JIECHOW TOACTHIIKE. Muiiennii TprOOB XOPOIIIO TIEPEHOCHUT BBICHIXaHHE, HO HE TIepEyBIaKHEHHE B
OCEHHE-3UMHUI TIEPUO/I.

Tabanna. Baiusinne Mo4eBMHBI M AMMUAYHOM CEJTUTPBI HA YPOKAaH MAKPOMHUIETOB
B 0epe3Hsike Pa3HOTPABHOM

Ypo:kau B KI/ra 3a nnepuojbl
BapuanTsl onbiTa 1974-1977 1978- | 1983- | 1988- | 1993- | 1998- | 2003- | 2008- | 1974-
1982 1987 1992 1997 2002 2007 2011 2011
Bcero MmakpoMuueros

0 483,0 354,0 | 367,0 | 454,0 | 173,0 | 117,0 | 184,0 97,0 278,0

Nm 267,0 330,0 | 449,0 | 381,0 | 125,0 76,0 272,0
Na.c 187,0 297,0 | 365,0 | 347,0 | 205,0 94,0 139,0 90,0 220,0

B TOM umHc/Ie 3KTOMHKOPU3HBIX

0O 425,0 319,0 | 331,0 | 443,0 | 172,0 | 116,0 | 180,0 97,0 260,0

NMm 227,2 2824 | 361,8 | 367,9 | 1192 73,0 239,0
Na.c 177,7 280,5 | 329,7 | 337,2 | 202,2 93,1 138,0 88,8 209,7
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W3 uux Amanita muscaria (L.:Fr.) Pers.

O 92,3 49,1 28,1 21,3 5,7 8,6 6,9 1,4 25,6
Nm 41,9 15,8 14,4 10,8 5,7 10,1 15,6
Na.c 9,9 4,7 28,5 31,1 7,5 1,6 8,2 8,2 12,6

Boletus betulicola (Vassilk) Pilat et Dermek

0 30,9 31,8 13,3 29.8 6,6 15,6 36,2 17,6 22,6
Num 3,1 3,0 4,7 31,4 8,4 7,1 9,8
Na.c 21,7 1,4 2,8 33,5 16,6 8,4 4,6 5,9 11,8

Cortinarius spp.

O 61,8 23,5 16,4 32,1 29,6 17,5 35,0 39,5 30,9
Nwm 9,9 11,9 35,5 15,8 7,4 1,4 13,8
Na.c 5,8 1,4 28,6 40,9 37,7 4,4 24.8 12,6 20,1

Laccaria laccata (Scop.:Fr.) Berk. et Broome

0 0,4 0,1 0,3 1,3 0,3 0 0,1 0 0,3
NMm 2,3 1,4 0,3 0,3 0,1 0,04 0,7
Na.c 2,4 0,04 0,6 1,0 0,2 0 0 0,0 0,5

Lactarius mitissimus (Fr.:Fr.)Fr.

0 1,6 3.8 13,8 32,6 13,0 14,4 39,6 0,4 15,6
NMm 1,7 16,2 36,2 51,3 23 14 24.5
Na.c 4,2 17,2 39,3 51,2 34,7 12,4 12,9 19,7 24.6

L. necator (Bull.:Fr.) P. Kast.

0 0 0 0 0 0 0 0 0 0
Num 0,7 11,6 10,7 24.6 3.4 34 9,3
Na.c 4,6 6,9 9,3 15,3 4,8 1,8 0,4 1,4 5,7

L. torminosus (Schaeff.:Fr.)Gray

0 8,9 24.0 80,5 78,8 9,9 4,2 2,7 0,4 27,3
Nm 0,2 2,0 2,1 4,7 2,0 0,3 1,9
Na.c 1,2 0,02 0,1 0 0,1 0 0,5 0 0,2

L. trivialis (Fr.:Fr.) Fr.

0 2,9 33 1,3 0,04 0 0 0,8 0 1,0
Num 1,8 0,4 2,2 13,1 1,4 0,6 3.3
Na.c 2,3 0,9 0,8 13,1 16,0 34 7,5 4,4 6,2

Leccinum scabrum (Bull.:Fr.)Gray

0 5,6 8,1 1,2 18,1 18,4 6,0 15,9 2,6 9,8
Nm 0,7 0 0 8,3 13,3 6,9 5,0
Na.c 0,1 0 0,5 4,7 7.4 3,7 21,9 5,9 5,7

L. versipelle (Fr.) Snel

0 4,9 1,8 0 0 2,8 1,1 2 10,1 2,6
Nm 6,1 0 0 0 0,6 0 0,9
Na.c 5,6 0 0 0 0 0 1,8 2,1 1,0

Paxillus involutus (Batsch.) Fr.

0 0 2,4 0,04 0,4 0 0,1 0,3 0 0,4
Nm 34,5 113,8 45,1 19,1 3,0 5,3 36,9
Na.c 69,7 210,9 | 141,4 54,7 20,8 24,0 14,1 2,6 68,9

Russula claroflava Grove

0 0 0 0 0 0,3 0,8 4,8 1,2 0,9
Nm 0 0 0 3,7 0 0,3 0,7
Na.c 0 0 0 7,3 14,9 14,9 16,2 12,1 8,3

Russula virescens (Schaeff.) Fr.

O 124,3 77,0 89,2 50,9 6,3 2,9 3,1 0 43,1
Nm 74,2 63,1 111,8 77,5 9,3 2,9 55,9
Na.c 19,7 14,7 13,36 | 30,64 9,2 3.8 1,9 0,7 11,8

R. xerampelina (Schaeft.) Fr.

O 33,6 28,5 48,5 107,2 50,4 13,7 7,1 7,0 37,9
Num 12,2 12,8 40,8 47,8 16,0 3,2 22,5
Na.c 16,7 12,2 30,4 38,5 14,9 2,1 3,3 5,5 15,7

HpI/IMC‘IaHI/Iei IJIs BapuaHTa ¢ BHECCCHHMCM MOYCBHHEBI B BOCBMOM KOJIOHKE YKa3aHbl CPEAHUC YPOIKaU
3a 1974-2002 rr.
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[TosiBnenue P. involutus B mepBbIii TO1 BHECEHHS YAOOPEHHIA TP YpoXKasx B BapuaHTe ¢ Na.c paB-
HOM 68, a ¢ NM — 37 Kr/ra CBUACTENBCTBYIOT O TOM, YTO €r0 MHUIICIHH M SKTOMUKOPH3BI OBLIH pacIpo-
CTpaHEHbI B ITOYBE, HO Kaprno(opbl OTCYTCTBOBAIN M3-32 HU3KOTO COJIEPKAaHUS B OYBE MOABUKHOIO a30-
ta. OcobenHocThio P. involutus siBisieTcst ero yHuKajabHas ClIOCOOHOCTh 0OpPa30BbIBATHCS HA IIyOUHY 10
50 cm obunbHel Munenuit (Lyoun, 20100). Ypoxxaun 6onbimHCcTBa BHI0B DMI Ha yIOOpEHHBIX JIEIsH-
Kax CHM3WJIHMCh C Hayasla BHeCEHHs y00peHHid. OCHOBHOE CHMKEHHE YPOKaeB MPOU30IILI0 U3-3a OClIald-
JeHus TwiofoHomeHus BuoB pojoB Russula u Cortinarius, Lactarius torminosus 1 Amanita muscaria. C
ociabnenueM 1ionoHomenus P. Involutus, B Hauane 80-X roJ0B, CTalM yBEIMYUBATHCS ypoxkKau OOJIb-
mmHCTBa BUI0B DOMI ¢ Bo3BpaleHneM B JOMHUHAHTHI BUAOB poaa Russula. OnHako yBenudeHue ux ypo-
’aeB OBbLJIO BPEMEHHBIM U HE KOMIICHCHPOBAJIO OCJIA0JICHNS TUIOIOHOIIEHHS B IEPUOJT JOMUHUPOBAHUS P.
involutus.

Takum oOpazom, cpennuii ypoxaii OMI 3a nmepuon HaOMoieHU B BapuaHTe ¢ Na.c, HECMOTps Ha
Oosiee BHICOKHH B HeM ypoxkaiil P. involutus, okazaincs Hiwke, ueM B Bapuante ¢ Nwm. [lo-Bumumomy, B Ba-
puante ¢ N a.c, u3-3a 6oJee OOMIBPHOTO Pa3BUTHS MHIICIHS U BEICOKOTO yposkas P. involutus, oOpaszoBai-
cs1 1epuImT a30Ta M yriieBOJ0B, OTPAaHIMYHBIIETO TUIOOHOIIEeHHE Ipyrux OMI.
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HEKOTOPBIE MUKPOMUUETBI OTMEYEHHBIE HA QUERCUS PUBESCENS Willd.
B JIECHBIX 9KOCUCTEMAX HALTUOHAJIBHOI'O ITAPKA “KIOPE I'OPbBI” TYPLHUU
Mak0yse Dpaoray, dabiag XyceidnH

B Typmmm ectectBeHHO Tpom3pacTaeT 18 BUIOB Ay0a, cpeau KOoTopslx Quercus pubescens (my0 Imytm-
CTBIii) pacpoCTpaHeH MOBCEMECTHO, 00pa3yeT YHCThIe WM cMelanHble jJeca. B HarmonsnsHoMm napke “Krope
[oper” siBisieTcst OJHUM U3 TJIABHBIX JiecooOpasyrommx nopol. Ha nyOe mymmcrom oTMmedeHo paszButhe 12
BUJIOB MUKPOMHUIICTOB. Bce OHM IpeicTaBUTE M Pa3HbIX KJIACCOB CyMUaThiX IpruOOB (Ascomycota).

Quercus L. (oak) is one of the most important woody genera in the northern hemisphere, namely in
North America, Europe, and especially in Eastern Asia, where the highest diversity can be found with
about 250 species (Ozcan, 2007). In Turkey, Quercus species have a natural distribution of about 6.5
million ha area including many subspecies, varieties, and natural hybrids (Ozcan & Baygu, 2005). Hedge
and Yaltirik (1982), who classified the Quercus species existing in Turkey, considered a total number of
18 species, which was a reduction from the previously accepted 35 Quercus species. However,
nomenclatural and typification problems are still unresolved (Borazan & Babag, 2003), because
widespread hybridisation and introgression have much obscured specific limits (Hedge & Yaltirik, 1982).

Kiire Mountains National Park is located within the Kastamonu and Bartin Provinces. Kastamonu
Province is situated in the Euro— Siberian phytogeographic region. This region lies to the northern Turkey
and constitutes an important National Park. According to the grid square system adopted by Davis (1965—
1985), Kastamonu is located in the squares A4. The climate of the province is oceanic. It is rainy during

268



