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Numerical classification and diversity of corticolous
lichen communities of Yaoluoping
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( 1. College of Life Sciences, Anhui Science and Technology University, Fengyang 233100, China; 2. Weed
Research Laboratory, Nanjing Agricultural University , Nanjing 210095, China; 3. College of
Life Science and Technology , Xinjiang University, Urumqi 830046, China )

Abstract: Eighteen 20 mX20 m quadrats were sampled in the forest of Yacluoping National Nature Reserve and li-
chen species and individuals were noted in each quadrat. Principal component anlysis(PCA) was employed for ordina-
tion, and Spearman rank correlation coefficient was used to evaluate interspecific correlation. Three parameters of
each community type, similarity index, diversity index and evenness index, were computed,and the indexes were com-
pared with each other respectively. Based on PCA data,18 quadrats were divided into 6 communities. The result of
Spearman rank correlation coefficient showed 39 species-pairs were significant positive association,in which 16 were
very significant association, but no species-pair was negative. According to Spearman rank correlation coefficient,
competition between the lichen species was low. Community A had the highest diversity(3. 166) , while every index of
community F was the lowest in the 6 community.

Key words; corticolous lichen; lichen diversity; numerical classification; community structure; Yaoluoping National

Nature Reserve
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Fig.1 The distribution of 18 sampling sites in
Yaoluoping National Nature Reserve
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2.1 RMEH B RN

LA, 18 MET AL RIMAK 24 R . FHK
J& (Anaptychia) , 5 5 K J& (Anzia) , B K& (Calo-
placa) , E K B (Candelaria) , 135 /& Cladonia) ,
B4R B (Collema) , ¥ KB (Flavo parmelia) , LF
X8 (Graphis) , WA #1 )& (Heterodermia) , Jfi B 4K

& (Leptogium), i & J& (Lobaria), ¥ 18 &K &
(Melanelia ), 1§ K B (Parmelia), B B 1 B
(Parmelina), K ™ #§ J& (Parmotrema), i 3 &
(Peltigera) » 3% fz % J& (Pertusaria) , B R WA K B
(Phaeophyscia) , B WA 4K J& (Physcia) » K A8 B #A K
J& (Physconia) , & #F s &K J& (Pseudocyphellaria),
W1k JB (Ramalina), ¥2 B & (Usnea) M1 K B
(Xanthoparmelia) CH &K A K SR 35 . Fh FFp FEAE T
WD

£1 BIEATEPERRS BREBAE

Table 1 Main components,altitude and canopy density of 18 quadrats
BERE A K (m) bk L 3] L 9zi); 3
Quadrat code Site Altitude Forest types - Canopy density

1 KAERBW 800 B+ 3R REA 0.95
2 8k 900 K B L E 0.88
3 BRI 970 ZHAB T ER LB+ R 0.90
4 MERE 1 050 7K Ty 2 -+ U M 7E + 1 o JBLAD + 8 B 0. 87
5 Vs 1100 FHER+-HREA+EE 0.85
6 HFER 1150 A HFRM TR ERE IR A 0.93
7 BEAE ne 1 200 BEFA T EP IR T+ ERIE 0.95
8 £k 1250 BESH+EEH LR+ LE 0. 90
9 Zigk 1 300 FRE+ T+ R+ R 0.89
10 N3 1320 =S+ R R RS 0.91
11 £HER 1350 FERE G+ B ILA + L4 0.87
12 MNAEW 1 380 ER+&80 0. 94
13 N 08 1 400 LR TBERBIEAR+SMLEZ 0.86
14 EHAR 1 450 LA+ BB+ B AR LA 0. 90
15 HFR 1 500 W4 -+ gl g+ Bk 0.95
16 /R 1550 BE+HUFE+RZE 0.91
17 ZigR 1 600 ESEiN: Ry &1 0.81
18 E2EEN 1 680 hAE R+ RN 0.76

o YLBIREK Alnus trabeculosa . B /NGE Berberis anhweiensis KT 3§ Buckleya henryi RSEMi Carpinus turczaninowii SR IE Corylopsis
sinensis K%K Cunninghamia lanceolata ¥ B Deutzia spp. \B¥98#& Euscaphis japonica I\ # Lindera glauca 148 L. reflexa . M 325 L.
obtusiloba VI FF B kb Magnolia o f feinalis ssp. biloba . KAk M. sieboldii (38 M Mallotus apelta 4L #% 5 Melisoma oldhamii . 858 Phelloden-
dron amurense || ¥§ 16 Philadelphus incanus .G {EILMGIE P. brachybotrys var. laxi florus .8 KM T B Phyllanthus glacus ¥ \WU¥ Pinus tai-
wanensis U P. armandii L% Platycarya strobilacea . 4x 8 #% Pseudolarix amabilis §#% Pterocarya stenoptera Bk ¥k Quercus acutissi-
ma L BEE Q. aliena var. acuteserrata JAWRKL Q. granduli fera var. brevipetiolata . B 1L EE Q. stewardii ¥ Bk Q. variabilis. =¥ 85 Rho-
dodendron fortunei W 1L €L R. mariesil. 2 3 ¥ 8% R. shanii Bt 11 4T R, simsii.$h B K Rhus chinensis . $]t % 8% Rosa henryi % H bk F
Schisandra sphenanthera \ P LR H Spiraea blumei JEYi £ Stachyurus chinensis .45 Wil Staphylea bumalda . Symplocos paniculata . F.
B Styrazx obassius KK Tilia henryana BFEW Toxicodendron succedaneum 7K B8 Weigela japonica var. sinica,

2.2 AEBRBENHRF
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RYZAREVE . R U 78 1 P B Mo B 56 R R o
PR X S 3 S R AR S IR B RRAE B9 T A, KRB0
18 NERHLRI 5 Ky 6 Fi ARV -

BVE AR 2~7T, B RO T REL,. B8R
& Bl 900~1 200 m, S& R 778 2 70 BE 9% HE P 27 3 95X
JINEER BRI EREN. €T 18 METR A
KBRS B FPFE 1/3 AR GR 2, M i &
AR EBER B, BEEMNFTNFA (B
AR HIEAR PN DN :35: 87 € R i e R ik &
R DL OB B R 30, 2B 0 B R T AR B
REAMWAREE T AR MRS, X S AR
AIFEHARER KRBT . 25 oK A K IR
FRARBEA K G M — W pH ES R E &4,
PR (Quercus) ¥ — M B A BRI AR, B £ 1A
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Fig. 2 Two-dimention ordination of 18 sampling sites

Bk B Ui 9~11.14 f1 16, B EE LI
MR AR RS, E R A LAk e
KA e B BE 4 | I AL W W (Melisoma flexuosa)
F/L BB (Acer) F ¥ , (B 42 % SRR R, I EE 1L
B o XJLAEEL G F L &8, W RR A ET FB
B BB R R T R WEHBBRRE K, 4Rk
EERRE EE RN EER ORI T EREA
R ARBM T AR, XEREWHAG ERT
BHEZEME—HEZN HERRA—-RTHARH
WAL E LR RN, A RAET RIFRER
ZE1S:
ABEREBKNREERS(GE D, EEK
WA A Fh K B K Caloplaca ferruginea \%&
L% C. humilis MEHRE, EZNFGHERKTEA

B ComIEREM 12.13.15 M1 17, EER A
F LR 2t AR B OR AR B LA I L 4L B L T

B ESENTEARBER, SHE A MBI,
BHE PR FRN AR R (2,
T BE R ST i 2 Y o (A AR F O R R I A b A
Ko EARBARRYERE W TR AR
KRG, FEEY A 0HE SRR E, X5
KIBMERELAR FAEK, ERER ORI REN
15 4h, RE=AHFERRSHE, REL L, A
RIEHEE ., RKREHRZ B EHY W R R
SRS, DA B 2 08 SRR &, H it
MR IR AL, AR - R FEY RN AL
ok, AHERHESREENRT R KR
ARREAFIG  # 2 H I MK T (Mason, 1983) ,

LeHEIE 2 R4, BRI R oK
HARE A Collema japonicum . 4 HEAR | 2 PR A
Physcia semipinnata HBE £ B IR W &K Phaeog-
raphyscia ciliata %, A NFGEEK +HEE R
IRIA K FEVE .

B D AT LARKKME R ASHL
B, FEFOTH BN ETHESDMTAR, UK E
oh L BR T A AR R A B SR B AR R R K
ek, BEB/N, HEZARESA KN E, 6
THREGEHHRE, A _4HFE BT EH, &
R ZARARZEMNRBEFZ WX, FI, XM
AL TR B B ARSI S, TR R AR B R
BOMA—RHA A SRR AR M8
C.gracilis MR ABEILANT /i, €2 ABKE
AR+ HAERE.

RV EBDEETr 8, N HEHEF AR L BAT L)
B HBRED, SEMNSKEERR. LTS
B, FEMMOARBR A MEREY, MR B ES
T B RSAEER AN . 0 b AT X SO AR SR R A
T BEAMKEE TEENRAESHE.H
e, RE REF -, R AMMERE LT & L5
By 1/4, AAFTHERMERKMEZHEH, U
WA LA HARR . F @K RS
Parmelina quercina M HE K Parmelia sulcata %
MEEL, ELRBABRK - EREE.

BEVE FLBREDY 18, R i3k B (1 680 m),
1A e 5 £ 25 . /N BE R B M Bk A 4G (Vieds
wilsonae ) MMM, L BRI, ZRBE K, HE
1K BE 18R5S4 B = B /D, AR K I AR T 2R B
b AT AE R 25 T A K D B AR AR A S AR
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KA ERE K Anaptychia palmulata F¥F 2.3 BB X RGH

WA, W4 R ERTIER P RKTE . 3 i 1A 2% R BB 5T 5 BB A & U B IR AR ) 4 ol
%2 BEFERZEARPEFRAESREMEBRAESRERIE

Table 2 Diversity index and evenness of the corticolous lichen association of
forest ecosystem in Yaoluoping National Nature Reserve

BERE F Species ' A~4E Individual LR

Community o - Hoax BEE
type ¥ Quantity % ¥ B Quantity % iversity Evenness

2% A Type A 31 70.5 137 29,0 3.166 4,917 0.644
2% B Type B 30 68.2 171 36.2 3.113 5.183 0. 602
A C Type C 14 31.8 40 8.5 2.420 3.687 0. 656
%8 D Type D 4 9.1 5 1.1 1.333 1.608 0. 829
M E Type E 18 40.9 116 24.6 2.580 4,751 0.543
¥ F Type F 2 4.5 3 0. 64 0.636 1.098 0.579

1

(o] 2

oo 3

olofola IEHE%: P<0.01 wpPL0.05

elololols FHEX: ©

clole|lolols

vicolo|v|[e|o|7

elo|o|ololo]ols

clololv]o|o|e|o]o

Lo 3 TN IR I IR IR I3 IR - R 14

Slololojolo]ole|o]o 11

olojololololelolviv|ico]|2

Slole|vio|o]ejc|v|o|C]|e}13

Cle|olojolo]0o|0]o|vICl0lIo |15

CIOIC|QC|QIVIO|CIOIO|QC]|C]|¢ |7V ]16

Ol e |O[OVIC]QCICO 010 |CIC]|0IVIT |19

ejoolo]ofo|o]e|olofololv]olv]o]20

olotolv|elvlo|o]olo]o|ololocleiolo!ln

olojo|efciololojololo]e|o]Co|¢|o]0]|¢]|22

SO IO[CITOCIOIT[O|IC[CIOCITICIVIO[®[CO(0 (38

clololojofo]lolo|ele|oioloiolelv]e]|o]o]|¢o]|39

cCloloo|olo]olocio]o]oloo|o|oicie|c|0]lo |44

B 3 #BArFHXS Spearman BkAH K R B FE S
Fig. 3 Spearman correlation coefficient semi-matrix of some species pairs
WAHEXRMATAER TR, THRBEEMEHRE BB GERER) , #E4T Spearman B AH KK,
HERFMMERANERRR, KOG OHER BRGRILE 3R Xt # Spearman BAEX R B
FRRHEAT T HIRERT, FHEERR.
FiB] B 45 A9 0 58 17 SRR &, TR 46 (20000 XF 1, £ 231 ANFi %t o, Spearman B KR R AL A
T JURNFH (] B8 45 B9 Y 52 7 3%, A% Spearman kM 39 NN BB E AL, i 16 AR X S AR
RBRERENRGUE, ACRAXMYE, B BEEHL S BRI 16 8% 6. 0%, K
GIRFEAEY, ABT B AL, HERR S A (A BEARAH B A KA ST, °
HIKBO BRI XF 22 DR 22X 18 IR FhIRLGR S 2 46 IR M 1225 1 5340 10 L6
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HOAEROTHELRNERENTYMKNG
T 51 #2 i (Greig-Smith, 1983) , 7EXf ZAKA A Y
BIFFSE R BLIE R R MR, KA BN ES
AR K (FEELE,1997) . HIARR Y AME/N 43 Fi 4y
B A K E 18 AR K (Mason, 1983) , #E LUK LR
BERUT B F Y3 S , Spearman K 1 1B 3 41 5%
HIRR T HN 16. 8%, UL A &~ 1 4K Fb 2 ] iy 35 4 1R
Ao AR YRR IE B, BT BE J2 6 2 A4 oy B
EYARBERFRERMERE - (IMEKE,
1992) , R EATEA MIE WA Y% 55, g RE
AERL G A= 78535 OF T R0 A T 43 B 1 A S BT 3 (ki
£5,2000) o R4 X Eo W AR K D BLIE AR L FP X4
AR JLFE B -
(DREBAER TR — B % HER T LWMEER
FSERAR, HEHAEREFES. AmERE
AR B 180 5, BT & A£G TR T L3, 2
W CER, MG & FTEEE TR FER, UK T&
TR B N . BRIMRR IR B A Caloplaca

Sferruginea- B A B C. humilis ERFHK-BHRAE
Corei R AHE-HABRK FZEAZ-XFEK Gra-
phis scripta BRI A -/ WA CFER-/DH T
B B AE S BMEAK Parmelia marmariza %,

(2L B FA 35 B e AR R, A 355 R o i 1R L (B
RAFERZ W (BEE RE. W RME K Lepto-
gium hildenbrandii FEBEKTHEIK 1300 m EH
AR B W B2, T K MK Parmelia adaugescens
AT LAAE 5 T R AR B R i B, (B A A B R 1 150
mZEGMBREE.

(MR EY FERFT LIAHE] , {8 #b R B 28 BIR
M. WCFREZRMAK, B BERA DR GE K
WEOWAR XU FEEBAST, XRG4
W B S RBNARE TR, FHILH s
A S5 EAEAN ERRER T BEFX,
A EAFTE TSR 00 AR 3 A A RUROIR Y A b AR A
AR H R LA RIE AR TE , 5 M S Fovt
BRREMTXFEK.

R3 BMENERZARARPERRESREME M RBEEHCMELR

Table 3 Comparison of the corticolous lichen association in forest

ecosystem in Yaoluoping National Nature Reserve

A BT B A B¥%EB B C B%ED B%E
Lichen communities Community A Community B Community C Community D Community E
B 0.522
C 0.323 0.471
D 0.234 0.170 0.275
E 0.598 0.461 0. 366 0.422
F 0.051 0. 0585 0.075 0 0.0517

SR 6 T BB S T 25 1B R4 3 4 R Mt R A
RN (R A 5 R T T A (TR 9k 4, 1992) , 4 b B
A, A 2 ] 9 38 4 b AR PROR AR SR B9 /0 3T g
T WA A B R P 2 — . O P X
Sl 7 A A R 0 A 5, R B b A M T T AR
FAM R . 540, i i TR A o o 6 45 248 20 A 3
Bt A B0 (R K B, 2001) , (B 2R K Hb AL 7 10 T AR
DA%k R B B BT O BR ST A A 07 T RR B /s AT
BB A SCR A A KB A — N EE
2.4 BENRR SR BT SEILR

% JH] Shannon-Wiener % £ ¥4 8 £ . Whittaker
FILUH:# B F0 Pielou 45T E 3 8L &AM AR K
B R AR RO BCR X R A AT R A 6 D REER R
RIS T HOBE, LA — 5 4R A B R ) i 2 5
MR D, .

HA A FIKE ECEVRE TS 8) 2 A i HE ol P R B

B (0. 596) , X A fB 22 55 3% W N Y 7 B A b
F—ESHBERF LA —LIEFNR R RS
R BFRE A 6 TR E FORETT 1) MHEEILA%
R RS RRK EEANER, FEEMN I 18
MF LTS RAESHBERS XERMECE R,

VSR L RE M R 5 A R B £ R R A
EAHHHGERANSECRE X, HIBHETUEER
R [F) b X B 7] — M XA [6) BE 98 00 45 M R AiE . % 2
FIH T BT & A RB PR AEEHUARE
T B R Ho. S E, AT B, 2R3 A/
ZREMER A (3. 166) , Hk M 27 B(3. 113), B KM
FKE FO.636), X EFEER M FMETNA
B 2%, B ZR AR IR S AR AT 2% , 3t A BE VR ) B REVE R BE
B, SR ERES ERAATEREYEN.

W) A A B R B R A TR, BT 4R
PR RS AT LSRR REFE
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B EENR SRR, KB A KM B
REXTBMIEIRE R HM KK 0 5 A X R
M BB AR CFIRE D5,

3 5tk

7% 30 A B8 9 BT Hb K FP 2K AR B IR AR AE AR
XA RFRBER, FREH . ZRX SRR
B, PR AR EERER . AR EEM
Ho A AT AR K A, B X B ) R LR TE BRI R B
SIEEFREREEZAOKS BEES  ERT R
HZE A B Z N, EEER— T 8
A7 IR 544 B 5 R 5 AT B2 ) R [ e 8 st AR 9 4
KM, R AR B E N R AR, #E
FEMERREOBRE BEENRES S, H%
WIS ES BB mbREKMIH. A%
ZINRAAAARAFAEEEFE ST REERES
EBRNTHAHDEESESGHEZEREE (Rus-
sell, 1982) , 87K B 25 (2000) % B ZFARAR B BE A R 51
BWESKEBEES, B85 ML &2 Y4 Mm%
BEEFNEERR, 765 3 KR A4 oK 3%
FEHRRFEANER., XSAWRMNERRA—
B, WEMSN R R B Y, R
— SO BT I R AE W) L AN R R B A A S B R PR 2
Y LR ERED M, KREC T LA,

FhIBI LB DT R0, B 24 16. 8% N A SHE BB
EFEMX, BERAPBAMXWFRT. 5T6E 54
KRN A3 A B A 08 AR R, LA
T BURE B 2S00 F W S AR 400 5 o ) R R AMROR A A 9 3k
HERE Y 2 4 (Mason, 1983; PME 1k %, 1992) & %,
W EERFEAES TS EESENT, B
PSR BRAE X, BRI 4, K
HENZREEDRR L,

BEFARBPIREE VK, BRA2E, A
BHRAERBER KM, R ERKEIBE AW E
Has sk ieiG g . MY 2RERRP M
VIR EHERANEENAMEL B K GRTH
%,2003), 0 EBraR W A A LAB Rl R B R, XX
HREBENEHAFEEEL. ZFhESERETH
AEMARAEY BRI R A | E/E A (Selva, 1994;
Inga %§,2003) , MHEA SCHIBIIT, B W% XA A H
R EZAWGR SRR AR T B MK SR pH
ESF PR Il o 3 AR 2 25 I L 8 ) e

BRSO B R R A R B IR U B AR L RE R
) 7 TR B AT 4 720 16 XM A s AR B 2R

Sk
RO TRIE, B SRGD. 2008, AR AR LRIFEHM S FHEIM] Jt
HRhE H RAE < 186
Fek &, 2001, EBABEIMI] E¥ AERITEKE DR
353—417
ﬁ‘ﬁﬁ( 9$T§9%E 1= %’ 1992. glﬁﬁi?&%[Mj Jb: %%
HE i aat. 140
E1a7R. 1987, BEr Y M, LR RS 8T R4 217233
FH&E, SEE. 1081, EY 4SRRI TERIMIL JLR.
BeE i Rk . 90— 252
Greig-Smith P. 1983. Quantitative Plant Ecology{ M]. 3rd edn.
Blackwell scientific publications, Oxford;105—128
Griffin M, Conran JG. 2006, Ecology of the corticolous lichens on
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