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WE L THRLREE(Ophiocordyceps sinensis) EHFRREMATREZARWEE  EHBERBEMNIBILE
KW S B FEMBH 2 MR RE RS RN, 5 5857 2 KBF 57 £ 4 Y BE0E TR A0 B 0 4 o A9 3R
R, GREVN . FEEMMR 2 LR E H A K X0 B AR B8 25 0 16 2, 0 R SRR B0, UR R MR ( Heepi-
alu) R EREYHREEYART GEHCAREEHFRKX 5~20 cm LPEFENH 0.68 g+ em L4, HRE/NH
LR, LEEKER 0N ~500  ERBELARMERERW L EFAEAATEREREDRTHEMER;
XNHEFEEX T HEFHRE . pHER 6.3, 2| FRMEH 150~200 ps - em ™, BH BB A B R EHE
RATF 2 mmBAEEE 9.79%,0.05~2 mm B85 39. 52% . MBTHRERX LW WE K. B BT, HH TR
BB HMER,

KGR AREE L WAE, LB pH (H; 18 TR H PR AH R YR S
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Analysis of Plant Community and Soil Physicochemical Properties in
Ophiocordyceps sinensis Adaptive Area in Maqin County of Qinghai Province

YANG Li"?, SHI Sheng-bo'* , HE Jin-sheng'®
(1. Key Laboratory of Adaptation and Evolution of Plateau Biology, Northwest Plateau Institute of Biology, Chinese Academy
of Sciences, Xining, Qinghai Province 810008, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Key Laboratory for Earth Surface Processes of the Ministry of Education, Department of Ecology,
College of Urban and Environmental Sciences, Peking University, Beijing 100871, China)

Abstract: In view of the increasing importance of habitat conservation and artificial forcing breeding of
Ophiocordyceps sinensis, a study of soil physiochemical properties and grassland vegetation was recently
made in two areas where O. sinensis was densely and sparsely distributed in Dongqinggou Township,
Magin Prefecture of Qinghai Province. Results showed simple plant community structure and low species
biodiversity in O. sinensis habitats, Dominant species of the communities were considered a food source for
Hepialus larvae. Soil bulk density was 0. 68 g * cm™® and soil water content was 40%~50% at the depth
of 5~20 cm of the O. sinensis densely distributed area. Low soil bulk density and loose soil texture could ben-
efit spore germination and growth of Hepialus pathogenic microorganisms. Soil pH was 6. 3 and the soil conduc-
tivity was 150~200 us * em™ ' in O. sinensis densely distributed area, slightly higher than that in the sparsely dis-
tributed area. Gravel content was 9. 79%% at the depth of >2 mm, and 39. 52% at the depth of 0. 05~2 mm at the
densely distributed area that was higher than that at the sparsely distributed area. These results indicated that high
soil porosity and permeability would be suitable for the growth of Hepialus larvae.

Key words: Ophiocordyceps sinensis; Soil bulk density; pH; Conductivity of soil; Soil particle composi-
tion; Species diversity

W B R 2012-12-27 ;48 Bl H #3: 2013-02-16
ESTE . HEAMEEAIRH TREEF A H (KSCX2-YW-G-076) ¥ Bl
EEM N A (1988, &, BBH T A LA 50 4 BFSE 05 10 S0 R 4 B A 2%, E-mail; angeline0322@126. com; * @S fE# Author

for correspondence; E-mail: sbshi@nwipb. cas. cn



468

E M

¥ # i

& H H E (Ophiocordyceps sinensis) B B iw
X — 2R P AN AR RN, A&
WEMEFNEMAGRANED . FREENEAHE
AOERAWHGRETEATV T WEER) . F44
RIBRA M LR TFRERGBHNESH., KREER
BWIRMER, HF TR QAR ERIER (Hepialus ar-
moricanus) R—REKE R BRI X MK, 54
BERH SN, B4 THRREER 3300
~4500 m B9 s BA S ML RA R R, W AR KM
BER B AR,

FHEARLAHEENEX  UEENEHE
EXGWEEERN. BRRER, EILVEFES
AHEENFLHEE 100 t Y 1,35 HIE 100
RART.XBENXLSHHBELEEZES . A,
EXERNTHXEETER—TERWESEE,
HEIVE, AT REE AR ENEEEYRER R
EELTEHRR T BRRE., #Ehit.2F 2000 &
HAGRAEYBEIEREY . B TFLFNRHIES,
BUAMFERESY, RTABHR, §FXA
EREMMEMER . TEFEAXHIORARRT
POERBE =M X, NFREES), SEHES
WHRER=ERFTS, i, I REEEEREH
FALEBTLAHEE BOXMESBREESHREN
WHRBEXREE,

UETENINERBEENAR TEZERES
HIERAMEE ERD ST AREEATEEFRA
BHHEBIEFRED, REEAAREAREEZEN
TR 3% i 0 0 40 o, vp B o B B 22 K R BE AR SR
WHEAT Tk =0 BEATHEETFLREER
B, £REERERBHOEE, X LEEHMK
&G EREE™H . ZUNTFRE . HKRTFHEE
W, REFHERERERKEYRRY 0.2~8T,
fEpEKE 556. 7~651. 3 mm, EAFHETFEM
WERHXHR, ZEK Edwards B HRREE
B Agaricus arvensis & BRI BE 25 B b A B KX+
BERBE NN, RBEENFEFBOEBEMN
£, FEAFAASHBERY, —LEREES
TEMAEY  PRARKR KX R RN FEEY
A B 25 ) R 2 B ST A e . R R R
WA BAMAHEEIJLFHE L NAER, BEXHEE
b S B TR R AR ST IR AR AT, AR i X
A ot B R A K i SR Rt 2 A o B X ) - S
T M E B AT BN, 58
S EBELAHEERANBEHEER, HRPE

EXRERENAESHE AR T R#L R E &>
B R 0R S R (B i A

1 MR57FE

1.1 TEBEREER

HKEBETEBERENBLELREB S .
F N 34°31',E 99°58', F-3 ¥k 3800 m, HihEH
MFEMEREEN EWFRWLE A, BRI
IR 4000 m LA b, JB H 5B IR R B R B VE S AR
EHRIB—3.9C, FEREKR 420~560 mm, UFE
BUAEEMHERABE EFE, TEED
KA NFHUENER, L HERMU T LENES L
RE,

1.2 Hiigd

2010 FERME S M AHEREHMEL S
BT 2RAHBEREABERERE X, BEAER
AR 9.3 m* M6 m® , EHRAAEILEE
(Kobresia pygmaea ) B ) 3 A 4 & % (Potentilla
Sfruticosa) AR B WM (Salizx cupularis) M,
BIbBEAFBAREEMNFESX, IEF X X
WSBBHE, MBEKRAER, FREEEGFERH
BRENEERNEY, YRENEKIHRETAH
P& EXARERERBEEXAER -ERWRRE.
WEHFELRBEEARKBRGHIENL B ERG 5
HIXBMMBESAXI, 2011 £ 7 A& 2 KEE
1 AR A, B R & B 4000 ~ 4100
m, XRBEERBSHXELH I BHEWHMF N
34°27'45"~34°27'52", E 99°52'02" ~99° 52'05", #
WX W BR I JE B R WS TR Y s P B A
A0, B =B A A BAK,0. 05~0. 08 #f + m %, /&
B B R 16°, A MBI R XL EEERE
SAERELH I SREMT N 34°27'58"~34°28'
03",E 99°51'38" ~99°51'39", s B = B AN 8 55, 0. 15
~0.2 8« m %, B, P E R 32°, B T AL B L
AE 2 B B, RO R B B) 4, B B T AR R A D BRI Y
Wi, NEBHBAMWLTT W, 8K 20 m @y 14
10 mX10 m WIAERY, | SHFEN 15 MHEE
BF, [ SRR 10 S AEET .

1.3 BEESH
BAFHERTRE 5 50 ecm X 50 cm B /MEE
FHATHEREMLHERE. EE8NMPMETRIE
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MY REE M RAR MY O EE R SR ERN
AR, EENMEFHNS 0~5,5~10,10~
20 1 20~40 cm +EEAEREUST, H I SHHF 20~
WOemBTEFEEH.REFLATERERELE
TR TR A R T R4 BE .

1 R, IR 100 em® 3R TT, 43 51
MER I HENTIBEAE, A RARTHREERN
ELEEKE, BHEFSREMTIHEXT, T 2 mm
L BEEAC2 mm)HRE, /T 2 mm HXT
+ R A B R AR W 4% pH E (B pH S
3C, FEREMENUB/AERLAE , LB EE
KR SR (DDS-11A B R R{Y, L#E 4o
IR, RIBBOR AT R FARE R ITE L E PR
B (<C0. 002 mm) AV KL (0. 002~0. 05 mm) , fHFP
FIHR 4085 (0. 05~0. 25 mm) BP0, 05~2 mm) )
BAEEM,

1.4 HHESH
FEEBEROURT HHERNERHERR.

Shannon-Weaver 5% : H' = —Zs)l (P, XInP;) (1)

LREHEAEHN, =1/2, A= 2P, XP, @)
WA EHREE=H'/In(S) 3
EE A IV = CH X % B (%) + A X 2
(%>)/2 @

KHLPHE MPRHEXNEE;S YR
HEE RO,

BB M E SPSS 19. 0 Giit 8k 4 - 47,
HEHTSERERT, CRBBEESEM T B —
W, EFESHOMNEEE , RRBER T EHH
(One-way ANOVA, LSD) fl : 85 H 8 A4 [F 40 3
H&SHERBEMKE,

2 #RESW

2.1 £HFEAKKEEYRESMOSN

TR & B B R AR K X B AR A VR 4 R
SRERMR LR, | SHTERAEBLEEN
8000, A 27T MEYF BT 1248, B E
oM, RER A, ERE 4 ER 4P, BER
AR WP 2 A D EN M, EABHHEYE S
FEJE 5 B, BEAEYBEE LU F (Stipa capil-
lata) . BBR (Poa polycolea sp.) RLT R, {44

R E, TEEBEE (Kobresia humilis) \ & B
(Carex sp.) BB (Potentilla chinensis) & KB
L (Leontopodium nanum) ., & W F§ #A B (Thalic-
trum alpinum) , Bk ZE F (Polygonum viviparum) .
/NK & (Rheumpum ilum ), T 5 8 ( Pedicularis)
BERBRUEBE BT, EAEE R LY, BN
BEEEAONER.

NS EHEZREN 65N, FMA 24 ME
Y, aRT 4R, HPhEs 4 f, RAER 4 8,
AL SR, R 4 Fh, BEA 4 B AL 2 F L
ER AL EKBEMEY A IMHER 3 MR, BEE
Y% LU RBRIRE A EMAE RIERE
(Gentiana szechenyii) . % t& (Astragalus membra-
naceus) 2 (Allium sp. ). B 8 3€ (Aster alpin-
us) EREFR KFE PREEEARRUR LYY
BRM LR S BE. RTH Il (Caragana ju-
bata) ,ENE B ELE 60N KR,

Yith ZREMER — NI T BEE AR,
BRI S B S A, BERUR BT B
EHNFEENYM OGNS, MEE—-ERE
PR T REESMEE MR EE . B
IS5 . 158 HYBEARRE IR
R D, 2R LHYBENEEERIGS.
VR ZREMEEEH,N,) IS EERE EZFH
B(P<<0.05),H | SHFHEYBHENE K
BEHB TSN,

WIB R BN MERER  EAREE L UEE
(P. capitatum) , A3 P ERL ARAR  RER . T
RHE I B 10 B P 0 OIR L BCZF L BEERRRTY .
RITHRERESEYMH I ERELERES
KA NHRFE LEE NKRE.SBE . RTHY
BB THEERBHRESE,

2.2 2HBRRAKRBTIREFHIH
XBEEERRKEN L EEFE .S KE.pH A
MESRNME LR AN TEAREREKBHR
MER2AXAREL BN HEE T, Eh MD
RAXARERANHTXN ] SHH, HD XA L
REEFEESWXM D SHEF, SHTM,7E 2 8
WZ LB, LERE 10~20m + HAEZF B
#H(P<0.05); % L2 H -4 pH M L B R
ERHEE;FTHEEN LIRS KELHARESR,
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Rl FHFEAEKERAREBYNTIEEAUVEEEREYYHSRENIF
Table 1  The important values of Ophiocordyceps sinensis’s eating plant species

and the species diversity indices of dense and sparse distribution areas

P ABEEBBHRC] SEH) KB EEERM X1 SHEH)
Speci Sparse area of Ophiocordyceps sinensis Dense area of Ophiocordyceps sinensis
pecies
(Belt transect ] ) (Belt transect 1)
/NK# Rheumpum ilum 1.91 2.02
BEHE Polygonum viviparum 4.15 6. 69
kAE Polygonum capitatum 3.60 6.02
B Astragalus membranaceus 4.32 3.32
BB IE Potentilla chinensis 2.73 2.08
& 8B M Potentilla fruticosa 3.85 8.06
BEWA L Caragana jubata - 5. 40
B E Total species number 27 24
BAMEBE REE Total cover/% 80 65
Shannon-Weaver ¥ #{ Shannon-Weaver index 2. 365 2.026
£ M35 B Diversity index 8. 369 5.796
3 5] B35 8 Evenness index 0.795 0. 748
1.0 r amp 80 r BMD
- OHD : O HD
E 08¢ ns S L
& B e
B2 06} A ol s
%2 ¥ 3 40 +
" Ly
= 04 ®s
E H2
= T 20¢F
s 02} %)
B
0 o i 0 % H o
0~5 5~10 10~20 0~5 5~10 10~20
T3 Soil depth/om B Soit depth/cm
72 T aMmD ) 250 r aMD
OHD & OHD
6.8 | - - 5 20}
e = ok
A s = o
L < L :
- 6.4 o & 150
o m i
6.0 f BT 100}
g ]
56 F s 50
)
0~5 5~10 10~20 0~5 5~10 10~20
HAREEBE Soil depth/em T AR Soil depth/em

Hl £ANSTEKEKGETHUERFHSN
Fig. 1 The soil physicochemical factors of dense and sparse distribution areas
HEPRENMAOBFGERN I(DSAFEARLERNEZREE(P<0.05) +FARFLE2EWHE 0. 05K F LR B FE(P<0.05),
*x R 7R ) + R 2REH [ #E0. OLK P E Z R B FE (P<0. 0D, TH
Note: Different small letters (capital letters) represent significant difference under different soil depths in line I (11 );
% Correlation is significantly different at the 0. 05 level between different lines;

%% Correlation is significantly different at the 0. 01 level between different lines. The same as below

2 ABEHR — L HIEE 10~20em WHIEAE AEFHERNO7Tlg  cm *HF I SHFH 0. 64
ERBEP<0.05); | SHH T EAEHELE g -om™®, [SHEWHHELRERTHEN, LREAEL
WEHEN. EAEE ALY I SHEFIEEE A, 2HRRES; I SHWELEEREMMN, TRE
WETHEENN, 2R TREE; [ ST LE 8N, HEBER; 1 SHEFK [ SR L ER
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W EENEY, AN TRELENEEMEFE.
2HMHEENTREN TR KELWEZ
RAREKBHRBESONEALA, LBEBERE
FFERF R EDRTER A RKMERD,
I SRHARLEN TR o HEREWBKZE
5 (P<C0.05), 1 I SH:H AR 4 =8+ pH &
ZHBER, | SHTHIBEREOME, -5

pHEE FFAMBE, EEES. 0~6.4 2815 |

BRI E M, + 3 pH ENELBEE
Z,VEETES. 6~7.0 ZE. RPKNESERBELE
RESA KB EREN BN AEK,

2ABWEARTEN L BESRERAAHE
MER(P<0.05); ] SHWH L BEREN MK L
B SRETE TN 1 SR -8R E KI5
THEEGREBETHREREE; 1 S LE P
HERMEFHHR 167 pse e B F I SHWTEY
124 s+ em™ , A—EMHERERELEN, BRLY
EHBSHSREREME,ATUEA LI EPEE
BEMEIEESRBEAMTHRENRAERER,

AREEERKRBH T ERBAR . EL
BRRERKPHSHEHR P, ESBEMET KT 2
mm BRA &, HX/NTF 2 mm B BB R R (<
0.002 mm) , ¥} B kL (0. 002 ~ 0. 05 mm) F1 7> ks
(0. 05~2 mm)#T T HHEASWEHSENE; K
kLt X4 AR AR 4085 (0. 05~0. 25 mm) B #B
S EERIE 2 FIE 3 TR,

071 Hwp

OHD *

s} 1

10['

KF2 mmBRf
Dianas greater than 2 mm/%

0~5 5~10
T IME A Soil depth/em

2 EHFELEKEREAT2omFAEE
Fig. 2 The gravel contents (=2 mm) of dense and

sparse distribution areas

S E2 ZBRERLIESNEATREER
F,&LBRARTF 2 mm BRAFMENSEERYERE
(P<C0.05)3;0~5 cm 1 10~20 cm + 2 H HB BV BL
SERERBE.M5~10cm tEFHDRSELR
ABE;S~10 cm LEFHPAMBRAY DHER

EREE,MO~5 cm fl 10~20 cm L E PR
WMAD HREBRERAEE.

BRARLAN, [T SAEH L dob b | 40D A ik 40
P EE KT BASRYETISHWH. 1
ERFATZomBFANESSES 9. 79%, Pk
5 39.52% I Eb R Y 42, 31%6, Kk 5 18, 17%, T
IBHFRTF 2o BRANESERAE 3.63%,
Wi 36. 399, My ERL & 37. 26 %%, B o 26, 35%
RALAMEEEEXW T HBENHAR . KFBERE
BOFTRBEAM TR ERLE 4 EIRE RS 2 %
TEH,

3 itig

3.1 £RBESFSHPBHEARNXR

IR A R E R RAERE RS HRE
FREERFHAREES AN —ITEEFAE. £HE
ERh R EEEF A RIERS RSP &
R —ME S0, MRIERS R EEUERMHEY
REEBHYMBTRENRN ., EERB R
X BAESREE T TREY BT, RAHEIL.
FHAMEBEBNTERNSER 10 KAEY KK
RS, BAAMERY, REREREEBRTRE
P E SR, L E BB E AR P R UEE
AIRERGHEAWEYHR LERELBRS
RUMEEEARS . BRI UG REHRED,
NEBA R RBEE I BT, AR PAR
HFERBAGXEBEENESE RN ONXESL B
¥ P RT LIRS AR BA B A 3R 8, 1B R O AR R 40 RS .
RUEFEFESAXNENBEERE, AN
60% % X 3% B R E) 4, + B ERMK, REE/D,
BEEEW B IRIB A R BB AL RE
HEEBANENRHE BRABBRELAREERY
AR, NEYBREEEENOTHKITN, AR EEE
E0H X PRI RIERS R ERE YR EE
HERETARERRHSMAXAHEREY . Y3
ETIRERG R EAEYAERESR SARRNM
FORENSHNEKBREEENEY. LREFHE
£ X MRS | YR ENHEIIERE RN &4
EAMTRXHEENERMEK.

3.2 EHEESHELINEAERHXR
MBS KBEFIAETRERSE, B E N

IE B 7 1A (PR30 A 1R L o B B A B IR B 53 7 5 P i
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Fig. 3 The soil particle compositions of both dense and sparse distribution areas

FAEMAFAMNBEEEGM AR ERE S M X;
Yera R EAC CBASD AURAR B AL AR P8 JF 1) ) 2 BB 4%
W 4 M (Salixz critrepha) 3N B BB £ 4 %
X, RARHEXRAERREITEAFEIAX
B R LA L, BT TR B Rt 1y
4000 m A b BILARBYE ., ZRABLEKSEW,
RS X BT KPR ST/ H B Ed R 548 ; [l ad,
FHERKDE. E REVILERYEEL, -
BB N BAS SR, 3 MR L SR,
pHEMESTERER, AR LERLBEE SR
HAMpHEBRAER Ky BEEMARX L ERFE
EF-2% 167 ps « em™ ,pH N 6. 7; WA T X
ARFEEE +EBFREM pHEEREEE. +
W SRMEFY R 124 ps+ cm™', pH fHH 5. 9;
2EEHMHL. BESARYKTFHALAX, BAR
RERTHEOGREMpHENEREXR, 13
FH KSR BB, A FRER, RHREESD
KRB B ERERN, E—CNEBRENLE
WLBEBNEHRESEFREREMERX, FHik, +HE
BB FRBEERRTBESLHENERK. 51
HEEHENUEML, AR RONEE. L5 R
B, E2ERLLEAMNENLTHEFTENERZ
=0, AT HENT L, R A RS S B pH
R TRBRGBAFMEAREENERAEK,

X E RS FRIERE R AESIRNTRPTH,
YHEEE T ERBE R, pH H7 5.5~6.5 2
EH P AEEY, TEASEEERMEAR
it% FRBRBRE S, L pHEE 7.4~7.5 2
H. 8 pHERNRE MRERGEAEKNETER
WMER,EREW pHEAMBEE LBELNRSES
MFREMEK,

THBENARER R ERBOBEE YRS
B REELBPARAKNERKT WEN NS
WL, 5 HBESHRERACRSE RS ER S B
FEYXRR ., BRI R RH A0 T iR 9B + 3
BAEKXMMARGCEREXREENERLAEK,
REILHEESGH—NEEFE. —BILK,
T8 5~20 con WY RIRIE M A HA K EETR
HEE AREEN LR RFNEEE,H
RRELEAMELREEAKNOLESMG, RTE
A Bk Z T BEEURL R M B B AR T O R AT
RE2NMLREELSHRBESL T ILFE AT 2 48
W HTERRTARALEENSRASE ERER
B, A REREFES AR TP BRI, kT
0.002 mm FHRMESERHIBTHRAEASMAK., &K
HAREEFEEN RN ERKWBRSESEE
BE, TEOSEERR, BREEP KO BEY
WA, A A FIRIE R4 A A K
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ERBENR BKELHEERNEREEKT
REEBEENERERAD ., RKENZOHER
MELESKENEZE, HRARVUSHERET, £
EEER EBEERMK. AMNTEEBREMEYR
FHE AR BYEBEY . AR 2HELHE
EAKRKBALIESKREYTESON LN, M 0~5
cm BRI EERE, X5 ZMXMERRE
*., RETHTHERAMEHLESKEEKX,
HEBR . ZREEENEHBARE. BELE
REMMBE K BER MR, S KBRFE 55K
HHEZERARBE., BAFYREIFEBEREEEALL
FEK A0V ~42% H A 3P A 1S AP RO, BB R
FARREHNLUHEE. BRS KB ENEE X,
FAMAIRAE 7 B AT, BT R R M BN B —4F P
MAKBREMAR. AR RELHESKENS
EEYWAREESANEEEE . HERALRE
MARE P 2 MR BRESAHEERE.

KRARENEESERMNAERBHTERR
PR, HEEMARKRFTE T A, A 3 ik iE 8
BHEBKNERAEE. BEENESEANTREREN
EEFFIREBEBROERK NTEZALREENEAE
gk, ARBRHREBHZALXREESAXH
TIREKEW N 50%, £ pH % 5.0~6. 7 Z[H],
F i [R) 35 ‘B &%) - 33 SBUR 48 B AN 38 2 1) Wi R M 4T A
EAHYMENEFESAREESAA -ERX
A, AEMLRIEARKNERAES HHEEH A A
B, BT LUR SRR 3 — 5 o Bt Kb &
AHEEEAKWE T, AATHEETREESHRE
BFRARE .
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