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BRE KA 5 M2 ECTIRE - BN AR EF X 2R EYREM (Liriodendron chinense (Hemsl.) Sarg.)
BEFATYRESEERE, 0N THEOMRBMAR SR EEE. SREW: (D BERBLEHHE, T4 AT
B EAR BAR MR, EEEREY 76 P, 38 48 1 57 |8 . PSS IERGE S FHEY S RE (68.42%) ,
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A BEVER) = &L 76; Simpson $53 D 24 0.9516, 23 D,.,; Shannon-Wiener 3531 H 24 3.3247; 3£ T~ Simpson 53¢
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Study on Community of Rare and Endangered Plant Liriodendron
chinense in Sandaokeng Nature Reserve, Hunan Province

LIU Yang-jing, LIN Qin-zhong®
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Abstract: The community of Liriodendron chinense in Sandaokeng Nature Reserve in Hunan Province was
investigated using several species diversity indices. Floristic composition, physiognomy, species diversity and the
possible succession of the community were analyzed. The results indicated that the vertical structure of the com-
munity was obvious, which composed of tree, shrub, herb and ground layers. There were 76 vascular plant species
in the community belonging to 48 families and 57 genera. Phanerophytes (accounted for 68.42%) were dominant
in the life-form spectrum, which was similar to that in subtropical evergreen and deciduous broad-leaved forest.
The community had very high species diversity. Species diversity indices in shrub layer were higher than that in
tree layer and herb layer. Richness index of the community was 76. Simpson index D was 0.9516, which was close
to the maximum of D; Shannon-Weiner index H was 3.3247. Evenness index based on Simpson index Js was
0.5843, and that based on the Shannon-Weiner index Jsy was 0.8826. Because of the decline of growth potential
and quantitative decrease in population, as well as deficiency in young seedlings, the community of Liriodendron
chinense is now at the senescence phase.
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S E MK (Liriodendron chinense)#& A 2= R 3 #k
BREN AR, RBHBHEHEDZ — FESAE
BREKIILAZE, Srgdtifbaamh. £RE, H
FAERERMBRERD, BICHEEX KR ED.
RBERCHHZNFEHEY, EHA BE=Z ZXH
MEENBARLHERF ZBEDARIR, 3
FHERBE=4LXRBMNH 10 2%, T AiTIFERE
LI, BIE UL K A KE 4K, RANFRE
WAL E R ERK (Liriodendron tulipiferum Linn.) 5
i, B 2R T 5 b 36 1) BT 40 A 1) SR BY SE 1, ) o
HYENRDREFH AR EEME. BEKS
I, BT B, SRIREE, AR, AR &SI E
YriE. ASCHFR T REERBE NS IER DT £
FEME, BT T BFAE RS E M SRR M B A R
HESSNE, AR ERRE K E R EFHT R
PR KIE.

1 W5 H A I

BEMERKERELZ EEH S M, MAERE WL
MmN EE ETE =8N AR EF R o0MAE
KRB B EREREEE, 5 IGHE KL 5 hm?,
=i B R R X AL T 27°27'49"-27°36' 29"N,
109°30'45"-109°42' 12"E. R IE LT B S SRR 8
HRER, RPXFEHRME1527.7h FERE
H1156.4-1432.9 mm, FFSEH 16.5C. #E
REEE N TR X BRI, shBEBE, R 27°-
31°, 1% 1982 £ BB X LIE L EKHIE, R
FPROFKREIESREENRITE, BIGH T
REFHERHRY R 2 —. PR TIEAFLD
B, AHRBRERE AARERSERGRE R
MEE IR, TIEAVR S BEE 4.79%, LABIE
MU EREA, SR EHRE . pHEN 6, LEE
X 63-72 cm, [RHEFEEEN 1 cm, MiBiiEH 2
EEXN 1-3 cm, | m* AFED)TEFHN 627 g. 88
ERBEE N ILH S RAEY 76 7, R 48 Bl 57
B. KB 4R 6 Bo M BTHEM 1 H 1R
1 #THEY 438528 69 Fr. REBIABR
Lauraceae (5 ) . 1L Z%%} Theaceae (4 F) . F i Fl
Rosaceae (4 Fl) . W F} Anacardiaceae (3 ) . &
A%} Gramineae (4 F') .3 #l Compositae (3 i) %&.
BENBMEEAN 0%, FREWNMH EEFBE

W48 EPZ (Padus wilsonii) K2 AR (Cunninghamia
lanceolata) %5; R EHYFE , FEREHE (Toxico-
dendron succedaneum) . 1 E#t B% (Rhododendron
stamineum)  \l| 18 (Lindera reflexa) « % " H &
(Lindera nessiana) % ; A E YT RE D, (AP H
ZEK, AEY A KE = (Eupatorium chinensis) «
RAT M (Lophatherum gracile) « & 75 ¥ (Boenning-
hausenia albiflora) R ¥ (Houttuynia cordata)?% .

2B TTE

2.1 FiMEER Z

KRR R B T v, FERE VR SR M B ST 2 A
20 mx20 m (MFREDT, 90 TR P I B HE T T
W 310, #R 920 m, L EMEE 72 ecm; B4 1
I3 K 27°, ¥R 850 m, L2 MBS 63 cm. FEA
BB BEMELTD R 16 4 5mx5 m KI/MER,
CREFEBEFANBEE . F 4R G N
B=5cem) HE-.EENMEBE AT HITA.
LR E 20 4 2 mx2 m B/PRET AT REAR B
&, FHERFTARMEMILEE 40 4 1 mx1 mf)
IEFHITERZFE, CREDHE. GE.E
BESE, HPEALERAEERE (Drude) 1
35770 2 NARU

22 BEMAHEEEESHNED
BEEM (V) =ML E (RA) +HNEEE
(RDW+AHXT 4 E (RF)

23 BHEEDERBNSGIT
X F Raunkiaer ()4 35 B 9y R R G 23E1T 4Lt
A

24 BHEMHH S HEEEVE
(1) P EE ER:
S= HIERE AN & 2 DR
(2) Simpson Z FEPEFRES O
D=1-3 [N; (N~1)}) N(N-1)
AP NABFEFIMESELN A M EY
A% ’
(3) Shannon-Wiener % ¥f 41 5 ¥ 08.
H=-3P.InP,
At PoARE | MED AR S B S MK
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4) B ERREO.

#T Simpson ZHMIRHKYMBSE

Js= (N-S)/S(1-D)(N-1)

3T Shannon-Wiener Z T EHIPIFPI45) BE

Jsw=H /InS

AP NIBENMELE.S yYUMHE.D A
Simpson % #1541, H & Shannon-Wiener % #14£
ik

(5) BEE R B0,

CC=2c / (a+h)

KA a HEET A PAEEEb AT B B
HIEFE, c AT A 1 B RILH .

(6)K AL B 43 12,

PS=1-0.5 X (P, - P)

A PS AR E S5, P, F1 P, A —4FE
16 a F1 b BB LU R ORI B E A

3R

31 BENEDLERR

He#E Raunkiaer AETFHRI /R RS, ZEIT AR
R X REEMBEE SO FEYILE 52 /7, WH
HPEAFEEY DR FEEY ESLFEYA
AL F Y, b BVE DA 68.42%, F LA
NSRRI BRE, 3L 29 B, &7 38.16%, R BEE K
BEEARMSS  BASMFEY IR Z, T 117,
b 14.17%, R H L BGE N LA RS, HAR
SRS T BRI FHEDA o F L AT FE
Y, &5 11.84%; TR AL FEHEYIF R D, LIRS ERK
HE, L3R 3.95%. HPESREMFER/Y SR
& D FBEE) 48.68%, &M RO & 19.74%. Hb L2
Y F Y B FE R — A Y 3E24
B, 31.57%, Kb U EERBREHIB AN EE.
BEAFRNASAME)D, KT &t BARE. 8
H PR ESBERFES, BERTAEANT RN
HUNEALF R EEYA K E SR R A ]
EAGFHEBEYUNMBEE ST ELRR AR
E5,

32 WELN
RERBESEHE, HEDERR TS A

4R FAR EAR EARNMEE. FARSE
3-15m, EARERE 0.6-2.5m, BEAXZE&HE H0.15-
1.5m. i 1 FEERL_ FRYISE 221 Bk, BEVKEE N
5525 ¥k hm? 8 ¥ B @) 2 AR A 835 m* hm?
B PR LYt 241 Bk, HEERE R
6 025 Bk hm?, REE T A 8.64 m* hm?. HILW
H0, BEVR K, RS EMCTE R AR SE 8.5 m® hm?,
HEANARBLRFREFERK.
BEPRARERF R, i EERREERM
MEBERE, RBMHBERFIEENOm, HE
14-35 cm, F¥ 1%k 18 cm, 3L 18 ¥k, EEH &
2033, BHE UM 40%; HEHb 11 TR EFH RS MK
AR BEFRS, AR EMG IR A 105 m,
%2 10-37 cm, P35 B§4218 20 cm, 3£ 22 %, EE
X 1853, BEEUH 45%. SBFHHMBTAREE
EEEMRAREELE L —FELRKEHRTAER
SRR . 550, BIEERL S B AR E A R FEARSE
REERCH 6-8 Bk
EAEHYMAEE BHEKX, FHFELR
BEHEYMLEIEFEHYUOLE 1), Hih 135 21 #, 18
PRl B KBS ALES L AR . LM B (Mallotus
paxii) %, EEME SN 41.2.32.8.31.3.25.1, B &
PEEGIX 80%; HEHh 1 347 22 FF, T ERGHHHE.
KEHAEY SRR (Rhus chinensis) \FF %, BEE
fH 5 26.2.25.2.24.3.21.5, B = E ®ik 85%.
BABREYMIHENTZ, HRBF A
K, REFBSMEERE/NMESEH A, i 52 (Kdlimeris
indica) <5 H¥P 3 (Adenophora hunanensis) & R
BIStk. I EABEEREN 65%, LAKEFEZ K
vk, RYEERMNHF, EEMES L 63.4.552.
452, A YA AEE . E T (Polygonatum
odoratum) « % H (Osmunda japonica). BRI & &
(Carex emineus), LA J& B8 #x (Rhizoma cyrtomii) < iL
B (Selaginella moellendorfii) FBRZEHE Y, F
I 7 BE G FT LA 3 R ¥ b 7 #UAE A B IR RS R
Y, Atk BTN EAEEHE R 70%, REFF
AR AR, EEAS AN 60.8.54.4, HEHE
FEPEERER . KEZ . EMT BEREE KLY
BUUEK—WREHDE, E/HEF 3 KIBEMKLY
B, PRI RS A PN 20 em £ 4,
BEBENMEYEEEE, TEFFREX (Smilax
riparia) < H A E W (Dioscorea japonica) « F HEFr
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Bk (Actinidia chinensis) < ) it % & (Ampelopsis
chaffanjonii) B TE (Clematis lasiandra) - 5
(Rubus buergeri) « 3k% (Smilax china) « 11K
(Clematis finetiana) - KL (Sargentodoxa cuneata)
S MEERK . EHENEGEEKNBREEY
il

IIHENDM B Y

B 2 A LAE M, B T H95 T & A 1 46 5008
EeiEsh T, BRREHD 1T B REHERS & TR 1. 0
ZHERICYMEBEMYSBERESERNAITE, —
ANBEEF, B L BENE FAEEH, W%
BERAERANS AT, b LD MBRERE
CC % 0.72, RBEMBEMAFRFMPEUET S

5 0.97, U B I FE AR AE TR I M S BB KA IR .
GREYMEE, BIMEENETERECN 76 #
% 2 FE M B g A AN 4 B0k $8 4%, Simpson
15 ¥ H 09516, dE ¥ ¥ iL D,.=0.9868, Shannon-
Wiener 5 $0 3.3247; ¥ 51 BE#8 # Js b 0.5843,
Jsw 70 0.8826, JLINFE H 34 A EL 45 2 WU 1b f2 BR ¥ 7%
VIF R RS, RN RE. EXE.
BARKSMEHEMRENEK 2, LHEHRES
A, BERBTEREHSHEELLTAR . EXEE
o

34 HEREHAR
HETHNRERGEHER D, FREEE
BHEE, B&ETE 1.5-8 m Z A KR ERIMR D, KE

£1 il IXEFAR BAR REEHHEER
Table 1 Importance values in tree, shrub and herb layers in plots

s BK Y HAXNEE  ANEEE HENEE HEME
Plots Layer Species RA RD RF v
FEHbT Fr A2 &YW Liriodendron chinense 60.0 79.7 63.6 203.3
Plot1 Treelayer  4BEMZE Padus wilsonii 40.0 20.3 36.4 96.7
BAE  BF&Toxicodendron succedaneum 1.2 9.4 20.6 412
Shrublayer K 24 BYRhododendron stamineum 9.2 7.5 16.1 32.8
Wit Lindera reflexa 11.7 7.5 12.1 313
am-EftelMallotus paxii 7.3 5.7 12.1 25.1

K& B FEvonymus myrianthus 44 3.7 14.5 22.6
RiEF R Camellia cuspidata 73 7.5 7.3 22.1
BM-H18Lindera nessiana 7.8 7.5 6.4 21.7

¥ Celtis sinensis 44 5.7 8.2 18.3
K5 % Weigela japonica 48 5.7 6.4 16.9

WM Lindera glauca 29 3.7 9.6 16.2

P EN Eurya hebeclados 4.4 3.7 6.4 14.5

$t M ILMIClethra kaipoensis 29 3.7 6.9 13.5

EM-KZEF Litsea mollis 3.9 3.7 5.6 132

R %4& Daphne papyracea 24 3.7 6.9 13.0

Y5k Viburnum dilatatum 3.9 5.7 3.2 12.8

H /T Glochidion puberum 3.9 3.7 3.2 10.8

B FHAKRZEF Litsea elongata 1.4 1.9 4.8 8.1

¥ AKAralia chinensis 1.4 1.9 4.8 8.1

B WDalbergia hupeana 1.9 1.9 4.0 7.8

B MAcer davidii 14 3.7 2.4 75

B Zanthoxylum stipitatum 1.4 1.9 2.4 5.7

BAE K#% % Eupatorium chinensis 21.0 222 20.2 63.4
Herblayer  #s4#7M Lophatherum gracile 19.0 185 176 55.2
SV & Boenninghausenia albiflora 16.0 13.0 16.2 452
R E Houttuynia cordata 13.0 14.8 12.2 40.0
KIHEOsmunda japonica 14.0 11.1 13.5 38.6

BARE ECarex filicina 8.0 9.2 9.5 26.7

E At Polygonatum odoratum 54 55 8.1 19.0

YL 8§ M1Selanginella moellendorfii 3.0 5.5 2.7 1.2



http://www.cqvip.com

%4 ?U%s‘%%—:?ﬁﬂ?ﬁiﬁﬁE%ﬁ?giﬁﬁﬁﬁﬁmﬁgﬂﬁ%%ﬂ’ﬁ 285

4% 1 (Continued)

s B 7 P E S Hxt B E A AR S HEE
Plots Layer Species RA RD RF v
P FARE PEMK Liriodendron chinense 47.8 80.4 57.1 185.3
Plot T Treelayer %7K Cunninghamia lanceolata 348 193 28.6 82.7

45 B R Padus wilsonii 17.4 10.3 14.3 4.0

EARZ %t HLindera nessiana 10.1 8.2 7.9 26.2
Shrub layer  #hfik K Rhus chinensis 8.3 74 9.5 252
K 2k B8 Rhododendron stamineum 9.2 8.8 6.3 24.3

B ¥ Toxicodendron succedaneum 6.4 7.2 7.9 21.5

1. & Platycarya stenoptera 6.0 6.4 6.3 18.7

&% llex chinensis 5.5 5.7 6.3 17.5

o 5 WiPhotinia beauverdiana 5.0 6.2 6.3 17.5
gLt EF B Mallones paxii 5.0 53 4.8 15.1

1 &I Lindera glauca 37 5.7 48 142

7K G & Weigela japonica 4.6 34 4.8 12.8

1% &# Eurya hebeclados 4.1 34 48 12.3

K B B F Euonymus myrianthus 37 5.5 3.1 123
RBE IR Camellia cuspidata 4.6 2.9 4.8 12.3

¥ Celtis sinensis 3.7 3.7 4.8 12.2

#t ML WIClethra kaipoensis 32 3.7 3.1 100

¥8KAralia chinensis 2.3 1.6 4.1 8.0

i3k Camellia oleifera 2.3 1.6 3.4 7.3

B 1EM Zanthoxylum stipitatum 2.3 3.1 1.8 7.2

PU )i B Symplocos setchuensis 2.8 1.6 2.5 6.9

HEHWAcer davidii 2.3 3.1 1.0 6.4

# A% F Litsea elongata 2.3 1.6 2.1 6.0

3 P Viburnum dilatatum 2.8 1.6 1.2 5.6

ARG AT Lophatherum gracile 20.0 219 18.9 60.8
Herblayer  #1 BB Hourtuynia cordata 189 18.8 16.7 54.4
K& 2 Eupatorium chinensis 12.0 7.8 155 35.3

# ¥ Viola verecunda 8.6 6.3 8.9 23.8

K Osmunda japonica 7.0 9.3 6.7 23.0

£ ¥ ¥ Boenninghausenia albiflora 7.0 6.3 7.7 20.9

BRARE B Carex filicina 7.0 6.7 6.7 18.7

E T Polygonatum odoratum 5.0 6.3 6.7 17.0

K3 Lysimachia clethroides 5.0 6.3 6.7 17.0

B # Scirpus triqueter 5.0 a7 44 14.1

% 16 ¥ ¥ Polygonatum cyrtonema 34 4.7 2.2 10.3

RA=Relative abundance; RD= Relative density; RF= Relative frequency; IV=Importance value

£2 REVHSEYE
Table 2 Species diversity indexes in the community

£ PN FEHLL Plot I BT Plot R B
Diversity indexes  FFA/ZArbor FEA/ZShrub BARHerb FrAEAbor HAZEShrub HAZHerb Whole community
S 2 21 8 3 22 11 76
D 05143 0.9365 0.8492 0.6522 0.9503 0.8788 0.9516
H 0.6741 2.8257 19138 1.0244 2.9872 2.1888 3.3247
Js 0.9559 0.6768 0.7976 0.8712 0.8259 0.7241 0.5843
Jsw 09724 0.9281 0.9205 0.9532 0.9664 0.9128 0.8826

S=Number of species; D=Simpson diversity index; H=Shannon-wiener diversity index; Js=Evenness index based on D;

Jsw=Evenness index based on H
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£ 8m LA EMATFAR, MBENEREHIAETE,
XU B AR E M A R E BT HE N =M, i B TR
ERERCBIR, FRFEE IR R P HE
FAFIHAL 0 O F B, 7T LA B BB T R
HEENEZHY. Hih RS EERS T, BE
B IR EIR, R T RREF I ENN
R4, EH —LAE, BIEAAMRRMARER. A
AR R EER LR R PREEMRMRE: BR
RERFERARKE, BUHRRNAA, L—FF
K, KB BAENRT, R ERIER B ZE, L
FEBIRIC. PR FNSHER AR R (2B e R A
BRR, R 4 5w o R 37 B AR 58 R o he
ZEEEZRNRER. B2, MRS HRLESR
RE AR O E AT 3B BB B AR B
SRERY, BB A EM

4 F#l

HVE B RIS 5 B R YR M 2 17 45
7Y, BHE LW RN RBRTE, R AKESW
50, R ARSI I B B B9 T B R ER
FE L B R 47 5 I » VR A6 K 4 B0 A i 5 i3
W G KR ERBE o 7 A O 52 T4 5 — Fh BF v AR
¥ AT EFHRPERBEEAVBEREE, 2
FHRBUT LR

(DE=TES A RRY X AR B AR EMBF K
BRI SR EAT TR

QBB HEEANTIRE, AFERERK
GIELF BT HE, R A REFERT.

()& AN BT SR, ISR RS M AR 475
FRAEVZER I, AVM R ROLE RS
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