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ME: %5, RABESHEAAEMSG NI E HARTAFUTERKMWIAEFREARFSESFTTERANE. &
AN FEREEERMFRAANSE S EERR, FHEMATKFLUABERAEREN, W ANERF LA EER
HE 1635, SR AEARERS 26.6%, ENAHRET BN AR, EXFURNKAZELZAAEFIORM 4/, 5 XF
WIT R 33% 88 5 MR BEIM A ARASAESEFHRERY EXAFUNEEREEERAKESIARER MY
HEH B 0.7 ~ 0.9 74K 1300 ~ 1900 m B3 449 #8320 20 ~ 400 MO BR3E Hp | T 7 BE 35 Lo T o8 1L 788 40 5 3 /0> 308 5 X 4 85 + 30
HCHETFANERER HRAENFERBNEER T EpHE FNFEPLENTEREENRE ML P 2K LB FHm,
HX HHE NP KR A RENRAGEH  AHEX KBRS REEEREEFNER MM EEXRTREN, ABH
(Tricholomataceae) £1.3% #} (Russulaceae) . 22 i B £} (Cortinariaceae ) . 35 % B} ( Amanitaceae ) ¥ K 554> H B , L4 F # ( Berula platyphylla
Suks. ) 1l % ( Populus davidiana Dode.) .7 %% ( Picea asperata Mast.) . %% 7 ¥ [ Quercus mongolica (Fisch.)Turcz. ]t 4 F ( Ostryopsis
davidiana Decne. ) h F B8 ¥, T 4 FF B &l (Boletaceae) B K T8 4 B 8 = B LI AR ( Pinus tabulaeformis Carr. ) 42 36 % 0 #5 ( Larix
principis-rupprechtii Mayr.) =% AW RETEAEERFEEHY.
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Resources investigation and ecological study on ectomycorrhizal fungi in Dagingshan

Mountains, Inner Mongolia

BAI Shu-Lan” , LIU Yong“ , ZHOU Jing3 N DONG Zl’)i1 , FAN ROl’lgl (1. College of Forestry, Inner Mongolia Agricultural University ,
Huhhot 010019; 2. College of Resources and Environment , Beijing Forestry University , Beijing, 100083; 3. Department of Preclinical Medicine, Baotou Medical
College , Baotou 014010, China) . Acta Ecologica Sinica ,2006,26(3) ;837 ~ 841.

Abstract: This paper summarized the comprehensive 5-year-survey of the ectomycorrhizal resources and their ecological
characteristics for the major forested areas in Dagingshan Mountain, Inner Mongolia. Preliminary results obtained using either the
fruit body identification in the field or culture inoculation in the laboratory suggest that there are 163 species of ectomycorrhizal
fungi in Daqingshan Mountain. These 163 species, approximately comprising 26.6% of all the ectomycorrhizal species reported in
China, belong fo 18 families and 41 genera. In this survey, 54 species were first time reported for this region, approximately
comprising 33% of all the ectomycorrhizal species reported in Deqingshan Mountain and 5 species were not identifiable at the
species-level, These ectomycorrhizal fungi predominantly grow in the soil rich in organic matter, canopy closure of 0.7 ~ 0.9,
altitude of 1300 ~ 1900 m, and the in the north-facing slope of 20 ~ 40°. Analysis of the soil physical and chemical properties

indicates that the existence of ecomycorrhizal fungi significantly lowers soil pH, and enhances the total N content, but has no
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apparent enhancing effect on the soil total P and K contents. By contrast, the existence of ectomycorrhizal fungi significantly
increases the availability of labile N, P and K, especially that of K. Additional analysis shows that (1) the host tree species for
Tricholomataceae, Russulaceae, Cortinariaceac and Amanitaceae are Betula platyphylla Suks., Populus davidiana Dode., Picea E
asperata Mast., Quercus mongolica (Fisch.) Turcz., and Ostryopsis davidiana Decne; and (2) the host tree species for '
Boletaceae mainly are Pinus tabulaeformis Carr. , Lanx principis-rupprechtii Mayr., Picea asperata Mast., Betula platyphylla
Suks., and Ostryopsis davidiana Decne.

Key words: Dagingshan Mountain; survey of ectomycorrhizal resources; mycorrhizal ecology r

HREEYBESEREERAN - FEELERR, EEAMY S EHAERYE ML B P E#EL
BrEY ., Heb SMEEREIL Y REAKFERNEERY, B4, BAESKEE A REE R ERR
B EL #2990 &, 5000 ~ 6000 Fh1' - 474 650 P SN E BB EH B AL . B 1895 4F Patouillard N. L
SHREMFAEEHIZTECR, AFRREFRERRAZESL TERS,HF 20 4 80 £ BE2 E
EMAME AR REEERAAAECERE REAREAREARAATRERR, BATE 1
it RENCHRERERAEEBOEESHNHRE 3NTIT,49 8,3 133 B, 600 #' . FHER, BFE
B — il &,

T LI T N B8 oy IO A A T Ak T — R RO, TR B L Ll Bk R B G D I SR R, B O L R R
FJE L EIRTE 1100 ~ 2300 m Z [, E &M _HHEEALSFE, A AKFUAEERELAEARRAENE

B b A S E T OET TR ST AOMA, BRI AT LM EREAENOES A, A RTINS L 1
SMEBR BRI R SRR, T R AL A T AR |
1 WESHRS® ;
1.1 AENESEMEE &

B SR AT LSRR THER AR ARESHAREME SN IEIRTE
P 3 TR AE R IER . ML ER LR T RIAERE, UHE TEh SR g

ARWERLR, REEXBEIN/PMRBTHESWRFRMESESBIFRIENE. EFOEE EERET
FLE AT AREFERTT. FERNAREXRTERHEERER.
1.2 ASHEFRESSEI T A%

EFRRBERHNRERR FUERIF0~25em X B ESRESHE 0, AHRELARRENEES
BARFE 0 ~ 25cm TR - HEIR & B & A REARAY K 1 4% + P45 20 MMETIB (LA F®I#R CK, 5 CK,) o W% T 5%
ESERASESHAST BN FEAETEM B, A TRERR S HARE, LIRS NERRLHE. pH
B AYUR SR 2B 2 RN RN RS, BTk s R . ARG HT  iA R SPss
BA#17
2 HREHSH
2.1 REWSMEHEBREEHEL M

MIRGEREY, BEMEARFT LU RAMIMEREFARET 18R 41 B 63 F, A ENRBERH LM
26.6% . T¥P T[] (Ascomycotina)5 .6 J& .8 F, A F ¥ W/ ] ( Basidiomycotina) 13 %} .35 J& . 155 F, iRl !
HIRIS4NTAREHICRM,EBH S ANFER ., Hod, 42558 (Russulaceae) 46 F, 5 HHH 28.2% ;4 AT
F1 (Boletaceae ) 32 F, & B B 19.6%; 22 BE [ Ft ( Cortinariaceae) 25 1, 5 S B H 14.5%; O B #
(Tricholomataceae) 18 1, 5 S5 A 11.0% ; B B £l (Amanitaceae) 11 #, 5 BB A 6.7% ., M 5 R 114 F, 4
B/ 69.9% . NTUHAE I BABBERAERN™E, B HRERREMRERE, XWRSELE
REFBEE LHYREERNGEMNE SRS, EABRKRESRENETUART S EREAENEEERE
RASREZHERRIBEREN - IEERRY, B, 245 R4 RPSEENEREHESHER
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2.2 AEBHETIRHE LS AR 576 R

2.2.1 BRRE ABELRERY XFUWNEERAENIAGAEERENEESFREGE ), XK
REASHREEARELAMEL WA ER, HATERE W F WX A B KRR LRI, 3445 A K B 3 0
R ARG RIRZA, REEREREF S AN KNG

B 1R B R K L 5 o A B R 25 43 7 M
Table 1 Effect of altitude on the abundance of ectomycorrhizal fungi in Dagingshan Mountain

¥R Altitude(m) < 1300 1300 ~ 1500 1500 ~ 1700 1700 ~ 1900 > 1900
¥ Species 16 45 81 28 20
T 4¥ . Percentage( % ) 9.7 ‘ 27.3 49.1 16.9 12.1

* B4 bR A TR MR IR VIS I PO 40 AT A 38 o KAL) 98 2 26 B9 T 4 ML Percentage was taken as the ratio of the number of species in a certain

altitude to the total number of species surveyed in this study

RINX (<1300 m)MRED, FEIHEABH AN — L, W45 K O B [ Tricholoma terreum (Schaeff; Fr.)
Quel. | FZL BT, virgatum(Fr.)Gill.] ¥y F B [ Lepista personata (Fr.:Fr.) Sing. ], % 5 ¥ B [ Laccaria
amethystea (Bull. )Murr. 1% LK (1300 ~ 1900 m) M AR B %, 5 S5 M 70% L b, 814 S8R — &
B, AT 4 BT A 4 ¥ 5 R ( Boletus Dill. ex Fr.) K % 4 F B8 ( Suillus Mich. ex Gray.) BEFHHER
( Xerocomus Quel.) JEAH 4 HF A& ( Leccinum Gray. ) ) — 267, 22 BEBE AL 22 35 2 )& [ Inocybe (Fr. ) Fr. ] #EH B
( Cortinarius Fr.) 185 A& [ Hebeloma (Fr.)Kumm. ] .2 & [ Leucocortinarius (Alb . et schw. )sing. ] H1 5 KF
a8, XE L ER AR [ Russula (Pers.ex Fr.)Gray. ] 2L %% JB ( Lactarius Pers. ex Gray.) iF 5, &1 R
#E R (Amanita Pers.ex Gray. ) ) —L68F 10 B RSB W [ A. crocea (Qual.)Kiuhm.& Romagn. | . % H WA H &
(A. flavipes Imai.) BRI EH[A. muscaria (L.:Fr.)Pers.ex Hook.] #E Z RSB B[ A. caesarea (Scop.:Fr.)
Pers. :Schw. ] B KRS B (A. spissacea Tmai.) . SR B W[ A. cecilice(Berk . & Br.)Bas. | A iR BEH [ 4.
agglutinata (Berk. et Curt.)Lloyd. ] .2 BIRE [ A. muscaria var. Puella (Batsch.)Cda. % ;1K ( > 1900 m)
MESHHABEL, FESGAFTEB PR RS ER EWNETER BTl 4 I3 8 ( Phylloporus Quel. )i
— s AR ILEE R M o A2 A 85 [ Lactarius deliciosus (1. :Fr.) Gray. var. piceus Smotl. ] FAFLZE[ L. deliciosus
(L. :Fr.)Gray. 1%/~ 5 ##

2.2.2 B MR AL BIR2 K A EERN 20~ 400 AP EHELIGES A EHBES AR
RERHRENKRILASE EHURILTRERTR EEHL, T HRERELR EEZR S FANLEA NS
THE HEEFSHARERE, BHFHLELD,

F#2 FEMEE G EAEITHEWBRNE S BRI
Table 2 Effect of slope (i.e., its direction, steepness and location) on the abundance of ectomycorrhizal fungi in Dagingshan Mountain

HE 3 18] Direction 35 Degree (°) L Location
; East.
Factors m% ) i . FRR a?t <20 20 ~ 40 > 40 W T Top H#E Middle LB Bottom
South-facing North-facing and west facing
¥ Species 8 119 38 25 119 21 8 125 7

2.2.3 WAMAEREIEY MEERELU AIMARBRK, FHEREE, Y2 HBMAEE0.7~0.9
i, A7 RS TT A A AN 70% A B A MBEYUFRE LFE N ERNIMEERFHRAB B XY
BEHEPHRSNUND, DBER AHR LBER ENUAR LH .2 55 BB TENEESE
F T4 RS FAY LB RILE R B2 Al RET
2.3 SMERBERS L EEAERICE

RS I pH W E SRR AR EETUREERBEL R pHE, MBECHLEHEX L
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pHEMERERELLEEFEZR (K 3),

R RFEIMMEERRA, R ENBAELRBECHHERER T LRAVRTERMME,
R B X S A KRREBBNER AMAR TARELORET; N AR ARESRERS
+RPLES R, RAEREANEIAMNEAERBER TRECHAORE, A28 2HXBEL W,
FUSRAFIERESRAT LM 2HFTERETERTTYUHRE . FINEIEL, HR KW ER#FR
e+ W KA NPK B, B P MERE RS BE®T CK M CK,, R R X R T
76.5% (& 4) R HEREENFENFRTT RENBRABFERNER.

B3 SHEWRNEAITE M LN pH WEEKR
Table 3 Effect of the representative ectomycorrhizal fungi on soil pH

/R Genera B.b B.1 B.s C.c R.l R.r A.a CKk, CK,
pH 6.32a 6.71a 6.96a 6.21a 6.45a 6.31a 6.35a 7.18b 7.34b
FRARETEELRERBEF(SD HE,p=0.05); B.b.B.L.B.s ARIRBLTFHAPFATFHRA F-FEE BB TFEMC.c R

FROPWALEER; R.e. R HRRAIHER LR ISR A REMEH MER; K KBRELE BB CK, RBHENRL
B, FF Different letters (i.e., a and b in the second row) indicate statistically significant levels(LSD test, p =0.05); B.b, B.1, B.s, C.c, R.1, R.r, A,
a, CK, and CK; denote Boletus Dill. ex Fr., Leccinum Gray. , Suillus Mich.ex Gray.; Cortinarius Fr.; Laciarius Pers.ex Gray.; Russula(Pers.ex Fr.)Gray.,
Amanita Pers.ex Gray. , saprophytic fungi; and soil samples from forest edge without ectomycorrhizal fungi, respectively. the same below

F 4 SMAH MW R LR A EFHEE
Table 4 Effect of ectomycorrhizal fungi on sofl physical and chemical properties

Jrem HHLE 28 £ 24 HH A MR A
Ireatments pH Organic matter Total N Total P Total K labile N labile P labile K
(g/kg) (g/kg) (g/ke) (g/kg) (mg/kg) (mg/kg) (mg/kg)

ECMF 6.47a 100.77a 2.23a 0.39a 22.42a 102.74a 5.67a 231.81a
CK; 7.18b 93.24a 1.34b 0.34a 21.69a 73.45b 4.59a 141.42a
CK, 7.34b 74.23b 1.32b 0.40a 21.69a 65.29b 3.00b 131.30b

FA—REBRRARRLELREREE(LSDHI,p=0.05),ECMF R FZ 54 WM EH  The different letters indicate significant difference
(LSD test, p =0.05), ECMF represents ectomycorrhizal fungi
3 ifig

BERAFEEABRHRESRANERHRRS  WERESRENDIRMEY EREFTERTERNE
A, AEEARERTFILNNREBARESRET RENERIETRERAEERENASEL, BRHREH
FELUELHREFTLIEARE FEAYESLFE RN AFEN, AT HE X AFERAPEHEY,

Hib ERESREPIEEREEES A A LAV HEHREE, Rk EIMEER LM
SESMREEME, FERRESMEERLEXRZUAEE, RERAENERAE ,E4 TEHX EEER
RAMMERAEERARNBERRES, BN RXFLIIMMEERIER B SESHAV L AN, EXF L
SHALEREEREBNFE, ,AABRERNARANE. R, SLEEHIFHEEEARHEESHA
BENEAT UM HWEREEEESRENRER FRECEVIENBEERESL. B/ M EERESE
EEKSHENIRT L™ EREHAIR" , 7EF K+ 9 pH E AR, 3T S5 08 3F 16 9 3 BE NP,
KMBH  LEERT R KRR ENEE, ABREMARA SMERAFHSWMNERNEHFTYUEE KA
PHETFRBERAEEENEA MEERWERTUARE EHDIRLE 10% 087 Read B HTE
URREESEATHNERR AN B MESRERAT 4 EOBE, HEEBREE A B NILE L
t,—MHER RS ENEEEE B ERTAERNM TELMNERE, RN TESERT AW 3
TERXBRESFEEEENEERA AL ASAATERAFMFENERARFAELMERERN, T
HAMEEREENESREXN FTREBLASRENFMENRATEAE EEENESE L, 4R E M ZNE
XEEHENE.
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