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The dominant factors of habitat selection
of Cordyceps sinensis

WU Qing-Guil»2, SU Zhi-Xian?* , SU Rui-Jun?,
HU Jin-Yao?, WANG Hai!

(1. College of Life Sciences, China West Normal University, Nanchong 637002, China; 2, Sichuan Provincial
Key Laboratory of Ecology and Environmental Technology , Mianyang 621000, China )

Abstract; Altitude, slope, vegetation, soil and other environment {actors in Cordyceps sinensis habitat were investiga-
ted by quadrat method and further analyzed. The results indicated that; (1)C. sinensis was mainly distributed in upper
slop of alpine meadow at altitude of 4 000—4 500 m and slope of 15°—30°;(2)the PCA indicated that vegetation and
terrain were two dominant factors on the distribution of C. sinensis; (3) one-way ANVOA analysis on soil nutrient
showed that, water content, pH value, total nitrogen and total phosphorus in three soil depth had no significant differ-
ences, whereas organic matter, organic carbon, available nitrogen, and available phosphorus were significant differ-
ences; (4) the discriminant analysis on soil nutrition of three soil depths indicated that in the depth of 5 cm, hydro-
scopic water,organic carbon,organic matter and available nitrogen had significant effect on the number of C. sinensis;
in 15 cm, the most significant factor was total nitrogen;in 25 cm, hydroscopic water, organic matter and organic carbon
significantly affected the number of C. sinensis;in all three different soil depths,free water, pH, total phosphorus and
available phosphorus had no influence on C. sinensis; (5)in light of this, we concluded that the plant coverage, plant a-
bundance and slop directly could affect the distribution of C. sinensis and soil indirectly affects the distribution of C.

sinensis through the influence on vegetation, temperature and humidity.

WA 8. 2008-02-21 # 5 B}, 200-10-09
E&GIR . WNERE BT H (055G011-011) ; PU I 45 BHE T 57 L BE 5 B (05 Y029-107) Supported by Key Science and Technology Projects of
Sichuan Province(055G011-011) ; Application Foundation Projects of Science and Technology Department of Sichuan Province(05] Y029-107)]
EERMT RESA79-), B, WNREAN B-EHRE, TENFHY LB FP . (E-mail) wqg30@yahoo. com. cn,

* 3% R 4E & (Author for correspondence, E-mail:zxsu @mnu. edu. cn)



332 i - G

29 %

Key words: Cordyceps sinensis; dominant factor; soil nutrient; habitat

KX B H B (Cordyceps sinensis) s X 5 WE, R}
ZARHNMEREEFEEREBRLS R EHTE
BHBMEEHREEAHLSPAERR L1998,
KRB FEERTIKHE, AN ERS, RA . 25
B AMEBE R OE B A B 1R AR BB R (DL AR
fE AV RERGEZ I (H A, 1996; Buenz 55,
2005 ;Chen %, 2006 ; Lui %, 2007; Koji %, 2007),
KM EF R SR ILE 42, 601 % 5 #8010 55 8 4
ARFHEMNTERTHBEMNET., EAREKH
T HFIBRERTE S5~6 £ ERR—IH
RoEPBXU LM B ERTAE, 2FALFH
REBAR, BT ERBERBEREE, BHEEE A
ITREEFLXRE BRI LR GFEFHE,2002),
BEN G RERRAZHM, EFARRHF
IR, B ARAW W H 25 B /b, W IE f % (Matthias,
2007), iEF & R E EE AR RHHARMRPCZ
AEZ.

RAFENSHEASHHEEREEASAA
B HE5FESA—-B(RHE, 1994, HFEMNL
WA RKER, BEME AN A REREEROWE £
BEFEERGBOEEEY . DHBHRRRUK
AU FE(FERE,1991,1994; K H%,1992;
ZHH,1996; BRI %, 2000; X ®4,2006;, F T4
%,2006) , X L BMAERPPRNR T LERIXE B
BEMTERES (G AFEE, 1987; i L%,
2000), X FHUNELRERE(EFFEREA, TR
R/NERR RS AER WA RE R RRE.
AXMHBEMEAREEAREFNERAFALR
EEMBEOASLERSENXARHETTHR,
BRIPAREEARE, THAREFARETRHENAK
A THEFREER R

1 Bt KA

B9 X 38 40 45 U 1) 45 H BOM B sE (102°38" E,
29°39' N)FI A E%H (97°20' E,34°20" N), W R JE
E R PE HRER AR EEMEE S AT
HE 17 MRS (B . R EEALT W) 7, 7 &%
RREABZ A RETRF -—BRFHERXE -—FR
BERMAERS, ELTRERMBAE N L,
S AR LR RILRE = KRR A AT

b AmEEE, PRRE, FEEEY RXHTY
¥4K 3 500 m,5 000 m LA B HARERE., SER
HERERSE EREH MEEREE . RRA
B EAL TR B REAR, F R ER 17 CULE, HER
KETE 325~920 mm, H BBE ¥ 1 900~2 600 h, 4
BAESTE — 8 501. 6~668. 8 kJ/em?® , SEEHE H
18~228 d, B LEH . FBEAHEBEFERTS
WEAMTEFLUEGREHILEAMBILES,; L5
(RFTEFRER AR . HH L HLEEL FHIL
EEL PRLEGLIEXDHIMERZRS,
1997),

2 BRI
2.1 LR

F 2007 4F 5~8 HEHHM 17 1% ) R
Ui 5 (BOBNRBEMNERIE LB RELRD
KRELXREERMEERPRE 184010 mX10m
BRI RRETT, T B KB B MR ) L 3 3
Pl EERE EARBMEARSE  EBIRET
FEAEERE SN 1 mX1 m /MET,IE 90 B
B BREIRFZEQO)MHARFERITIERE
ANNBET PR R EE YR,
MELRERENEE.
2.2 EHEENENSIT

EENKRBEF VL L AS/DEY, 42+
HES cm, HitPMEFTALHEENFFERMN
BEGEH S, HTHDIREFTANBRTE, R
EHRBATARERYER, ARRESETHRER
BTHRMBRELREENEE. I T HEL,
BEABEENBE S HEE(SZHDMMHE L (SIS
PSR,
23 LMEMRENZANSH

BRA MK AL ER 18 M RBEH HERE.,
REERT, SRR EME A %Y, BEH T AZH 40 om
BRI, B R R A L 58, KK 20~25 em,
10~15 cm,0~5 cm +3HE &, R B0 % L AR,
R -HBAINPETHLERLDERS,
YERiZRE T LIRS, S 54 M IEEER . RS ER
AR 84575 5, W £ B i /K (Free water, FW) J5 &
FZRXT 4 5 g 226 KT H f I E ik (Hy-
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droscopic water, HW)FIM F + W E RN T LR HH
RELFAHEREBEATEHERRE. LM, KA
R85 & pH fH. A #Hl B (Organic carbon,
OC) . & #LFE (Organic matter,OM) .2 # (Total ni-
trogen, TN) #1 /K f# & (Hydrolytic nitrogen, HN) .
4 B% (Total phosphorus, TP) #l & % B (Available
phosphorus, AP) (2] B % 4,2007), L3 pH HH
B AL @ (LY/T 1239-1999) , % ¥ & F1 8 PLB% A
HEREEA I mBEMELY/T 1237-1999),
LAY HEI KRBT E (LY/T 1228-1999),
KB RARY BEENE(LY/T 1229-1999) , £ 8¢ A
S — S A ENE (LY/T 1232-1999), 3K
BARIE —SREBREENE (LY/T 1233-1999).
LEMEPEM AR AR L Buchi 248 K-435 B
WM T (EF%E,2006), 2 HMANBEFRA
UNICO &) UV-2000 4% KB AW E .
2.4 HEABEMGE S

Al SPSS1L. 5 Geit#k M prab ¥ 34E . B £
Bt (PCAYHELA R B E AR EEN T EE M
HF. RARHEE 253 (One-way ANVOA)
HW=2 L EH B K REK . pH E BB AH
PR 28 KBE. SMAARBNERE. AA
& ] 5 43 7 (Discriminant analysis) 4347 B B 7K .
WEK. pHE EIHK. FIE. 28 . KBA. 28
MBERBEXT X RE BB E N,

3 HREAA

M EHBESHEENEENS

METAH, HEMEREEFEEAEIR 4000
~4 500 m 3K FE/PNF 30°HY L. AR
FEIMRLEGMRHLEAES HPEEEFES
BT 0.80, MAEE LA 0.10~0.30 Za, +F
RUFERRLUEA L, XEAAH 10 cm BEERK
SHEERR LEEES AT EIEFEL.
32 RMEHNEEEBRBENEISRERT

TE 90 AN/PMREFT A8 12 NS EHT EBS 4
(R, BIR2THFIEZDERRAFEMEY
RFLEFRMEES, BRITEESL 74.99%, T 1
HETMERRSEFREET ZASENAGRE.

GHEBRREREMEFEERRAI =N ER
BT ESETRSERRE (R3FE D, AE 3T
MBI ERSSEASEMXRERERE KRB TLX

%1 XHPHELEHERERFHGHAREH
Table 1 Distribution frequency of
ecological factors of C. sinensis

T X A B A RAOD
Variance Value interval Fre. Proportion

iR Al <3 800 m 4 22.2
4 000~4 500 m 11 61.1
>4 500 m 36 1.7
HE <15° 4 22.2
Slope degree 15~30° 10 56.6
>30° 4 22.2
. AC] 45°~135° 5 27.8
Slope aspect 135°~225° 4 22.2
225°~315° 6 33.3
315°~360°F1 0~45° 3 16.7
MW RE i LM A B ) 7 38.9
Vegetation types BlESR 9 50.5
FEBAES 2 11.1
HEE B <10 cm 11 61.1
Grass depth >10 cm 7 38.9
=5 ] 3 <0. 60 1 5.6
Grass cover 0.60~0. 80 3 16.7
>0. 80 14 77.8
MWEE <<0.10 6 33.3
Shrub cover 0.10~0. 30 8 44.4
>0.10 4 11.1
Bt 23 BlEgL 16 88.9
Soil type BUREEL 1 5.6
DIA=AE-E 1 5.6
THEHESHW 53 W 4 22.2
Soil vertical [HEe S 11 61.1
distribution zones BLEfA L 2 11.1
WOkt 1 5.6
£ 2102 dgEA 14 77.7
Slope situation R 4 22,2

x2 E2RFELEBEETIHHAISLEE
Table 2 Eigenvalue of principal components analysis

environment selection of C. sinensis

== ) E== i)
zmms  wEm QRO REIREC
PCA Eigenvalue contribution contribution
1 4,273 35.605 35. 605
2 2.710 22.586 58.191
3 2.015 16. 794 74.985
4 0.954 7.951 82.936
5 0.837 6.977 89.913
6 0.525 4,376 94, 289
7 0. 305 2.540 96. 829
8 0.210 1.753 98. 582
9 0.089 0. 746 99. 328
10 0.042 0. 350 99. 678
11 0.029 0.241 99. 919
12 0.010 0. 081 100. 000

HEEMBEATHEARSE R4 HHENEAR
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Fo BB Z2ERSFT HEXREBRONEREE
R, R T HMFE R ENHMIERF. £ 3
ERSH EEYEMEREMR RS, BT
ZRBEERF ENESREBENSF, EARBET .

RI LHEFSASRAESHENENRNKEER
Table 3 Transpose of matrix of select parameter of
eigenvectors in habitat of C. sinensis

e TR EAR EER
PC1 PC2 PC3

iR Altitude(m) 0.694 -0.527 -0, 210

W B Slope degree 0.093 0. 880 0.226

3 ] Slope aspect -0. 500 0.361 0.170
Hith 2K Bl Vegetation types 0.628 0.179 0.527

B B Grass depth 0,168 -0.913 -0.120
B2 Grass cover 0,246 0,024 -0.920
# 2% B Shrub cover -0. 903 -0. 061 0.178

+ KR Soil type -0.265  0.674  -0.301
EHD AW 0. 167 0. 448 0.703

Soil vertical distribution zones

i Slope situation -0. 817 0.179 0.008
B A ¥ Shrub number 0. 838 -0. 062 -0. 054
KA Grass number -0. 247 -0.018 0. 898

Note: Oblique solution structure from a PCA on attributes of 18
samples by C. sinensis. Values are correlations between each princi-
pal component and each of the independent variables, with the high-
est correlates of each principal component(>>0, 880)shown in bold.

EEES (PCY)

x=

00 00

05 05 ’
w—Emma (e 1010 WZERm (PCD)
Bl £hEEEETREYIATIRAIHE

Fig.1 Three principal components plots
of habitat variables of C. sinensis

3.3 A MEAMRANERERES BN
FAREEH Z 455 (One-way ANVOA) 437

R+ EARDEE. p)HE. 2ENLBEERAE

F(P>0.05), HAEHAF ST A HZEHEN pH

H.BEK. EEAMEBTEHEHATEIT. SHER
HEJLM L ERSEZRREEF(P<0.0D),

K RF B G = B + A E AL RSt
KMEEMBSREENE, R R 5 cm L3
L IRBK EIB B RKBREEE ML R
HFHEMFBENGE LS om LEP, 28 5EBEEZE
WA HEREAFEESA 7 25 cm 1T, LEER
K FUURMANEEEZ WL R EENRH S
Mm(EH. BHK.pPHE. 2BNEEBRE=E L
BPAH LR E TIPS

4 Wk

MK, X NEHEEESHIERIRA 4 000~
4 500 m 3B 15°~30° 4y | A0 ey 1Ly Bl ol o 1L
MNEGLES. FRPEFHEE MR T 0.80,#
AEEAO0.10~0.30, +HFEERILEM L+, 7
SUBLEGLHFEN . TIEREFERTHA
K10 em EMERZ, EREHREFBHHRESE,
1992; F E R, 1994) X & B H B A F R S MR
LB B RS REEMEREERAER,
KBEFEUMEES AL 3 600~4 500 m(FEH
2 01994) B EE R 10~30 cm, HERKE
AR (DEARAEFTERFREBEARERE (2
BEHMHR 4500 m P URYPESEEERD
. ERE, AE L EERURSBENERFELEE
BRREEAR; () EFEMN LB EERENEFRIF
R ERBERE . EGRL. EMNEELHHIER
WE AR .
41 XMERFEMELSANESHREETF

TR L ERGF ERBMERSEREES,
HEEPEAMNEARPNILREEMNFSHiE W
R, BREIRRERR TRARCEN W7, 18
WA BCEHIRE (00 TR R AL RS TR S5 RE R YR 8
WA FES,1980,1987),F 7 4 % (2006) R}
XMFREEBPHE SR LEABERLEEAR
S, EMRER, ERESTHNEAELBEHEFR L
BREEAS /R ERGRBLETY, R RRME™
RS ET. RPEARBEFAREMBERRE
FHHEEYWAREEMBESH. £5 2 ER40
w3 B AN B R TR G B ) X & BUB B AR 4
mEWMK, EERHE A EN BB E. L RRE.
TEEMMAREERAERERRE M, EXECRRE
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1O E RN £ SRS EA pH fH.

05 4 B 7E ROR IR P (08 400~
46 90) B YL 15 & (R BRE 56, 1989) , Ti s 3 BE AE S Y
RELH LB KOS EK HYMEXLELEY
BN, AR A0 R G5 B R Y RE B R
B A MEREE ST 15°~30° W E R
FrE A (1994) & BUE H BF A KK - A AR
IR B2 B B I RE KB R A—RHEA R,
SREF RINOAEERSZHYE. BRH R
XTI O U, EIRE R H R WA R E

B2 A (BRI 4E,1989) s AEHEF (199 K AL R
BHEABPEETEARASE REAFERIHE
M RNEER, ZEELANERPLEARAZRE
oh, B AEE L IRAIRE B E A pH B FEMEX TR
EREEN, M5 REBEREEN T HEFE, £HE
B M pH 7 5. 4~5. 8(FELEF,
1994) , AMRER=ZE+EH pHEERAEE,
ENE T e, S LR mEMEEL
& REEMBES AR KW, BiXEFEEg TR
Bl L RERER pH HXHK.

x4 THEFHSIMNELHBEFEIHHORM

Table 4 Effect of soil nutrients on population distribution of C. sinensis

+ B Depth of soil (cm)

5 & Variance 5 15 25
Wilk's F P Wilk’s F P Wilk’s F P

B K (FW) 0.789 4,280 0. 055 0.823 3. 446 0.082 0.942 0.982 0.336
g K (HW) 0. 685 7.346 0.015 * 0.823 3.438 0.082 0.708 6.586 0.021 *
pH {# 0. 859 2.619 0.125 0.859 2.623 0.125 0. 839 3.074 0.099
HHLEK (OO) 0.558 12.691  0.003 % = 0. 890 1.974 0.179 0.751 5. 304 0. 035 *
A HLE (OM) 0.558 12.691  0.003 % 0. 890 1.974 0.179 0.751 5. 304 0.035 *
28 (TN) 0.878 2,218 0.156 0.504 15.727  0.001  * 0.798 4.057 0.061
KFEECHN) 0.616 9,962 0.006 x * 0. 863 2.537 0.131 0.913 1.520 0.235
£ B (TP) 0.971 0.472 0. 502 0. 987 0.204 0.658 0.986 0. 230 0.638
FMBEAP) 0. 955 0.761 0. 396 0.999 0.023 0. 882 0. 982 0.292 0.597

" P<<0.05,* " P<C0.01.

T3 ERGF . BEEABEMERARMNEZRER
B MEAREREMBESAERMK. KRRAEETES
FESLEGMESLER, HRER%FE BHE
B (FERE, 1990, iE FR K AL B EPER
AAR EER GR L HHPEE 20 BHE T RAEY
IR | BBE (N %, 20065 55 7 4: %5 ,2006) , X
HMYEAEERYE AR LR EEHRLT.
HAEERR, XA REENHFENER S, EEHE
BE . HELOS,HRAMEEASTG X FEELH
TFAAFEZHHERBIK. R mHE. BK LWL
T, X RASEARE/ N ABERD.
42 X HEEEBRIRFESTNLRABEEMRESH
B )

KNEFRFERAFELGRAPRELEFRE
o, TEEAMB A E EEE ML RE RN RS
fis B EE AW H BB R R L RE
HHMBEAAEEW BEEERENHAE. M
PO MAG S ER L REEENRR(ERK
W5, 2003)  EXHEESHX  MYRLD, LBE

HYAEKNEREEZMEF. £HSRER, LEF
DEEFEETSem REE, HXELHREBKH
LBk HHLRAK AN A MR RN MBI ME R
FERW . XVEkEF (2004) TEBF ST AL E R R BLRUIE N
HEREWHE. AURRME LS om 1P, 2
AEBRABRKAEREL WA R R ERFMBTMN;
FIRG M EBMETE 20~25 cm 2EFRE LR
FOER BB AIKNENRERA KN
ZHFREAOMBESAEWNEE. BEZ, LRSS
MEREEMBES A EEER, BEELEEL
X He 358 AR 10 R i T Vi) 438 2 0 E o B 40
LR Y EE AR ENRESR T
DIAEY WSS B AR S TN R
MELATFERAREHE., XEFRFUSKBEAET
(4K, 2001) (3B BE A0 I8 BE F 51 O # Wi & L B B R0 RE
SRR E ST, 50T LU o A A R R
BRI MR R B M & B BAP RO A . B4R Y
R RFRE (1987) TEX 7 B MELUE IR A B2 ot
T FR LI % 4 BB 2 A LA R R e L R e R 3G
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FREW, HROAGERE SR ANXRREILS R
B>ASKRIERR>EEE. MARKRAFERELR
AFEELREESHZEELREXR, KE
AT RER AT ST AT R & B RRE T BB (3L 18 K
I, ARURSBALE M ELREEIHH R
EXF. BFRRBERAERE 135°~315°BWHEA
HI H R SREB ST £ R ) R 0 LD TR 43 K I 4 A
RPLXHEENRE.
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