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Abstract: Euryodendron excelsum H.T. Chang is an endangered species from the family Theaceae endemic to China. It is
listed as a Grade Two endangered plant for state protection in the Red Data Book of plants in P. R. C. The species is
restricted to one remnant population with less than 200 individuals in Bajia region of Yangchun County, Guangdong
Province. This study was conducted to determine the status of the population, analyze the past population structure and
forecast the future population dynamics of E. excelsum. The size structure and height structure of the population of E.
excelsum were tabulated and analyzed. Based on these data, we estimated the values of parameters such as survival curve,
mortality curve and life expectancy. Population dynamics were predicted by a time-sequence model. The size distribution of
the whole population generally fit a reverse “J” type curve, suggesting a stable population. The number of young
individuals was larger than that of middle-aged and old individuals. The analysis of life table and survival curves showed
that under environmental screening and human disturbance, the population had one peak of mortality in size class Il and

only 11.43% individuals could survive from size class Il to size class II. The life expectancy of E. excelsum was highest in
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size class IV. The survival curve of the population belongs to Deevey-lI type. Time-sequence models for E. excelsum
population predict that the number of different size classes will increase after 2 and 5 years. As a result, the crucial factors

for the natural regeneration and restoration of E. excelsum are the protection of living individuals and their habitat.

Key Words: population structure ;life table ;survival curve;time sequence analysis; Euryodendron excelsum

YRR G AR A F /D AR IR MAB R B 7RI, B OB T R REA R #8201 41 Be 1%
SR RSB AT ARY ARG EH A EM AN M A EUNEETR, &
BEED VLM R BRAPRE AR B HO SE B A A RS FE TSR AT a3 ™ ) IR, 45 A Bk 1B 2 37 407 BB 28 T
[FHS BB W SRR R, S IR R BRAE 1 L A Ay 2 T T B R A0 1) 52 37 TR AR 2 4
VY B AR PP S M B a2, AT LT @A R REIRES, i i E R R 41 52 TIUE L, TR R i)
RS, T R EYFREN I RAGNERAES R, N THAEEYHRPNIEHEAAEER
B,

AR ( Euryodendron excelsum H. T. Chang) J& F 125} ( Theaceae) # MAJB Z4EEARARMEY), R EF
ARBRHMAWEYR . BIMA R ERITAR M BARNGEE HEF R 255 5 %1 & (Adinandra) IR KRB
(Eurya) YA X G, A EESRE S FRAEYHEL, HRRN REF N EEHEAMRLENRERT
FEABALMEEAN . WM BRI ET REANFEELHEMEERD, ZEARE™ Y M ®
AT TR IR , B E A R — AN M SRR 3 MO, 22T, 78 2002 4F i B AR & A i E
FE AR EFEMYZF (G 3 #) PR h—RESRPHY), 1% TUCN B 3IE bR i, %)
Pl IE R M T MR S ( Critically endangered) '), JRERRE , FERAESE' F 2002 45 F FhiZ Yo AT HIR
VAR B 7E/\ B AR At X R B R 80 bk, H P G5 A R R B ST BT /DR BAR IR , 53X — R BN b
BRI ER E B85E T 250, (B3 T — MR YRI5 , 40 AR 2B A% B R A i

R T E A LAY R IR B AP , B P — a3 R R A AR W AR AR YA
R RIEL ST EIAT THR' B TR/ N RS A PR, A SC 55 AR R R RESE AT B 3K
B ERBITER AT AR, T X R YRR AR B R SERE T 25 T, AR SOE A %/ F AR08 i
AREFEL WAL, AR ENRREE T, BN 85 %R R AR AL, bt
it [E] Py 371 TR b A AR AL, RN AR S RE R B & s 781k, XU 4h 5t B R S mel T 5 | 4
M AFPRE S5 ER 2 I EAT TR T SR MBS A , T ELX T H S BRI RIS 5 PP AR SR I i il € R A BB K
B APELE X,

1 HRMWIFEEBZAER

BMA R TRET RBEE. W BN — AR EARAMY, B A BRI HERE AR E
BorAeo TARE/ANBE(N 21°57" \E 111°24" ) #iJP V22, Z A RE LB, P8k 160 m, + 38 FE QLB
RO, RETESYER S, pHETE6.0 ~6.8 ZJH, \NFEEMAMEIL(HEER 1182 m) ,ILA=F
Ly Jik , YT 8 L BT TR B 2 T R L R B o A R IR R P R R K 2 — o AR4B /A SRR R TR,
BHLX AR PR 0R 21. 7°C, 4EFRTR A 7000 ~8000 C, 5% A FHiR 13 C,ERmRMRRE N 1.5 C (1997
4F) AER i R B D 38.2 C (1998 4R ) ; 4F fE M & F A 7E 2000 mm LY b, B /DT & H BUAE 1989 4, %
1581.9 mm, £ KFE R & H PTE 1995 4F, K 3759. 9 mm; BSIR B K, 4V HMHINEE X 80% , /B B ik
&,

BMARD T ARENKE SRE S W —iF , WERRENREER D, B BARE ™ E , &7 B
BRI TR ERIE R, BER 1 RAE SR EAH U B TR, 5ROAFERN EZRARME .
#& ( Cinnamomum camphora) \JBH AR 3T (Litsea sebifera) . BWETE Bk ( Syzygium bullockii) | 1) #t 3 ( Elaeocarpus
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sylvestris) | 1 ( Phoebe neurantha) \E§USPE ( Melia dubia) ¥ 5 R 3 Lk ( Schefflera insignis) LA F N TR W2
AR (Cunninghamia lanceolata) , /K T B H LI 7B M5 ( Ficus heteromorpha ) . R ( Fluggea virosa) . Wi T &1
( Zanthoxylum nitidum) KB 4L ( Eurya chinensis) i & B ( Pavetta hongkongensis) ]~ % & M4 #E ( Mussaenda
kwangtungensis) \H LB ( Zanthoxylum schinifolium )y 2% ( Camellia oleifera) ( N\ THFHE) FH EWERE, EAX
BERZ, X E B B E (Hedyotis auricularia) . & & ( Carex sp. ) . ¥ 4 U ( Lygodium japonicum ) . 2 31 J& ( Pteris
semipinnata ) . _AEILIRFE (Scleria biflora) |, BAL 8RR ( Clematis meyeniana ) T4 i, BEVR 4510 BLES B B WK 4B
HR
2 MRAE
2.1 EPSMAETE

2004 ~2006 FE33T AR\ 4R IR 43 A L AT 2R BPA MR , 2 THIE A0 10 X B AR, W H 25
T P (N 21°55'65” ~21°57°62",E 111°23'01” ~ 111°55'65") B4 LA FH GPS £ BRE M A MEREATE S,
SR AR AL B A ELEE RS s AR 4B ST EEBE X GPS YE AT IE , T4 4r4E LM (1:1000) B A,
TR EARB /D, FEH T ER, LR E 20m x20m [ ESFE T 36 AN, WA W E AT SRR R (2
WAy =3.0cm) , DT HME 2 SEIBEEAR ZBE <3. 0em MAH SRR, JFERS BRI T @M%
AR A A0 B 5, TR A R BRI T SR B
2.2 FPRESSIRME
2.2.1 BE.EHEHZRG

T HEBR A HBEET AR, ERERBEERNBAT , REHFERARREMRBERRS]
BEATRI BRI AT CR RIS SRR 2> FLICHI ST T R AR M AT OB, BUAS SOR IR 45
TR IR B AT RS AR P BE S5 PR , ARAB B I A B2 W02 5k, B 5 22 53R % ORI ARk 38 AR
FPEERI N6 AN R/NF: 1. G (S1) ,AMEREE 0 <H<100.0cm; 1. 434 (S2) ,H >100.0cm,DBH <3. Ocm;
WM. /M (S3),3.0<DBH <10.0cm; V. PEER(S4)10.0<DBH <15.0cm; V. JAER (S5)15. 0< DBH < 30.
Ocm; VI. KA (S6) ,DBH=30. Ocm; B EELEMILL 2m S 4R 22 e B LA W B8 45 MR 20O 6 4%, HEAT Geit40hT o
2.2.2 SSHRREST

HRENRERIESBGEHRE . YRR B BEAARR, MAECYRABIR, 4 HIE R AT #E
RGMEEREAWE, REHREE" MR B MR SIAHITE BIR, 3% Leak" BRI/ IS H & F
BEASEE . BT

S, -3

k-1
— _Tn  Medl _ 1 .
Vo = max(s,,8,.0 0% KV_E 2 (S V)

AV, ZRFHEN n Bl n +1 FEMEBR BT, Vpi%izﬁ/l\ﬁﬁéﬁ%%ﬁﬁﬂﬂt@ﬁ?&%ﬁ,sw
S T RIFARE n 55 n + 1 FRGMEELL, LH SN TV -

k-1
> (S, V)
n=1 1

Vs = Pax = g min(5,,5,.8,, .5,

yo3

k-1
K- min(Sl ,Sz,S:},,”"Sk) * ZS"
n=1

Kb, K AHBEERBIR,V o5 V IUE S B XS AL BB SRR 1 5 R
TR RIS R, P HBNATH SRR IR, S % P B N BOKEA SRR V 4
BRI,

2.2.3 FRESCR S KRS B
Y — YRS B TS M I R B IR s MO AP A ™
-1y g,

L Frmey
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R, n FARTE BT A AN AR R, M, RARARIHK n AT ¢ IR AGFPEEIUN, X N BT & R RRE
K/No AL FINFARR 2a Fl Sa B MAFPE LRSI TIE] FF 5 T
3 BRESH
3.1 MR BLR RS RRE

RIFLR G EFSMEZE & B 3 AR5 T/ 4R 25km” BIRIEIR (50 ~ 160m) B HiX , 76 H 4o
VO Y LR B AR 179 #R, 474X £ &, DBH=15. 0cm WME{UA 23 1R, BREI A 106. 8cm; 15
MARFRARIRE R X R WRE , 32 2 TR 8, 3 b5 & AR E SRR R 25
BolRa3 A , 72\ BT E P, PR 18 10 A/NBEER, B BB E B AR 0. 036km” , 4% 5 437 X T
R 0.15% , HE#MX FE R B BRI  tHEERE R PR 8. Thm, BRITHY N 0.2 km, ZEFTBIS
10 NREER Y, REHFEHR AR EE T 10 ¥, B2 P BASER U0 JIBRGF — MR B , RES A
WL N 62 M, 1 17.9 M, BEERPIHIRREE AT 50 #k/hm” 3] 123 M/hm” 22 8], 54 AT B 35
BB BRI 215 02 55 Scrophularia valdesii" F1 Pulsatilla patens[m L
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Fig. 1 The height structure of Euryodendron excelsum population Fig.2 The size structure of Euryodendron excelsum population

FEAR B 20 BB S5 A AR R 51 S B i b e A 2 TR A B ) R BC B ST AR A FN3R IR 22 57, R AR A
BB E ARG R B AR EFIRME RN BEERRZ ", NEL AR ESWE
(B 1) MRREEHE (B 2) FTLLE 1 55 MR R RE = B R AR R e, Y3 —E =S E
H(V) Lla, X m, 2 mARMBEENEET, o 47 (S1) FghRf (S2) 4t b BA R R MRS
81.56% , W HAER AR Hob AR (S4) U 1.12% AR EEENE B B R BRSNS L 2R B R
“J7 8, Bp R BARE MARRP RS A Bl B R, BB A 2, (B B Rl v Re e BUFp A, RIEE
ST AT R BRSNS AT , B8 IR R B AR SR S M MMAR B B AL A8 B V1 =7.89% ,V2 =88.57%,
V3 =75.00% ,V4 = -90.48% ,V5 =90. 48 % , BN FPEERK LM S BIE L Vo =51.52% >0, ZREYL T Hiat
BIFRP B IR S B ST EL Vi’ =4.29% >0, BEHL T30 XUBSAR B BP b A 2544 3o BEAL T30 B9 BUBAE 18 4 P =
0. 08333, FPRESSM R AR E , EXPSMR T AR BUk.

3.2 ENAEmREATERL

AR A YRR B RaE N BB RZ — , WAE YRR A Ay R A AEE B2 70T T LA S R A

BRI B YR SN SR LR, IR AHY R AR REGRERERE XY, Ak a
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F TR E N A sk , Z T REMHARAEYHEHRET PR, RENAFERERSFFRERY
TRBE , A TR MR BRI S HE R 2R B, 42 B R 4CE XS DBH >3. Ocm B/ MASE 6 om B4 28 2 il R A
HE AT RHEATIE R AT o

F1 EOAFEREEMR
Table1 The standard life table of Euryodendron excelsum population

o e a L i e L L ke
I H:0 ~100 76 1000 79 0.08 960.5 1852 0.08 1.85 6.91
I DI];II;SI)SOO 70 921 816 0.89 513 891.5 2.18 0.97 6.83
m 3.0~9.0 8 105 79 0.75 65.5 378.5 1.41 3.61 4.65
v 9.0~15.0 2 26 -79 -3.04 65.5 313 -1.41 12.04 3.26
A 15.0 ~21.0 8 105 53 0.51 78.5 247.5 0.7 2.35 4.65
Vi 21.0~27.0 4 52 13 0.25 45.5 169 0.29 3.25 3.95
Vi 27.0~33.0 3 39 0 0 39 123.5 0 3.17 3.66
Vil 33.0~39.0 3 39 0 0 39 84.5 0 2.17 3.66
KX 39.0~45.0 3 39 13 0.33 32.5 45.5 0.4 1.17 3.66
X >45.0 2 26 ~ ~ 13 13 3.26 0.5 3.26

a, 76 » SERYGR A B AR 1, 76 « SRIRGUT SRR ALTRTE 0 A B (— MRATHEAL R 1000) 1, = ax/ap x 1000;d, : ]k« SFIGE Bl +
1 SRR AR SBT3 d, = I, - Lot sq. A« SFIRGE s + LEFRERIRAINIE TR, q, = d,/ L;L, A5 SFIRES » + 1 FIRFEIR

BPBRER AR L, = (L + L) /25T Mo SFIR R BB » SRR RMNMEBET, = 3 Lse, SHEAFREAMEAMF MBI e, = T,/
L slnl, ARAEACEVE B0 ELIRRPIE b, 5 SEI RO BUES) (R&HE) b, = Inl, ~Inl,,  a,: Number of alive organisms at age x; I, Proportion
organisms surviving from the beginning of the life table to age x, I, = ay/a, X 1000; d,: Number of dead organisms fromage xtox+1, d, =1, -1,,1; q,:
Mortality rate from age x tox +1, q, = d,/ 1, ; L,: Number of survivors from agex tox +1, L, = (I, +1,,,)/2; T, : Total number of alive organisms from
agextox+1, T, =XL,; e,: Life expectancy at age x, e, = T,/ l,; Inl, . The natural logarithm of [, ; k,: Age-specific mortality, &k, =Inl, -In 1, .

B AT (32 3) MATE A (18 3) B9 B AR BELAEN R SR I B & TR W LB B, e
I #a T Deevey- 2, FHREZESS TT 45 M B AE AL A8 o, MRS B A B TR, Hh A 11.43% Mk
BEREABISE MG K R R A M ARSI AEA R i BRAE B BR B R B BA 421, IR AT I DR se 5 11,
VAN IA BRI IE R, BB R FHTHAEER B S REAR BN R ER RS
HHEFEENEERR, Bl TOEMMERB/N, A K MES AT AERERKIBRPEE—EWEERE,
[EJ B, B 25 AR AR B , /RS R b A X PR B 4 A 0 S R A L R B S 28 IRl O R B W e, B, B i
B MRS AEAER B T2 B PR 4 H0 5 5 1 A A B MR BEBE A BRI 4R Y B A 6 . AN
KB B ARG A T ORI B BOARPY , TE AT R 5 075 A= 7 F S 4 K B /IR 4R AF BB HG e
R HIETR T B TR NS, B TR ILAS R A T YR & HHE, W85 T3
B G E A 5 %3 YR RA BIREE BE IR TIMBIR , B4 U AL ML ER A A
BRAE B BEAE S T 8], B e VT L, 404EAM R TE vk 1 BRAE B BR RS 4 B B R R B SE SR R R I “ RS s 1
EV ~ X BB ALK OB, S A AR 2 B RERE, Bt o R 7, RPN R Rt T R85,
FEXEAES AT I & 7E—Be I O B B “HTRAR” , RS 1L IR BOX SRR , T2 K T 15. Ocm BB BVEE LA
AMECV ~ X)) AR B 24 40 BB P R B O , B A5 8 1 AR BB MR R B A XS24, 7E— RE PR L
16 T BB MASX — B R IR R 48 B R , X S8 S WI4R ( Cathaya argyophylla) i T RUKAR” B4 55045 IR
B RE AL,

B ARFPREFET 3R ¢, BB S (RKE) K, M B hlafitia—3(E4) , 85 H (REE)K, EET%
TS X G TR 8, 55 T 4% DRI (E 2 o FANAR Mk LA B 6T 2 0 R 18] AR I B 48t , X 5705 M 48 407
SERE B, T X G PGS 2 i TR AR A T Ho A T3 B B, TR R BE T 5 1 B A ex R
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BREGR » IR F AR RE T, B ARV 7 ar I AR S8 IV Gk B B kA, R A ML B B i A i A=
B RS, R M AL B SRR, e 2 VR B IR B, R B EEARFRE, XEREHT
B FMRIASNT TIUE A KB BRI Z BB/ e B, R8I ~ X BRI PR a2 E B S
TR, B MR BTER
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B3 EMAMEBARELAIE L

Fig.3 Standard survival curve of Euryodendron excelsum population

B4 BOARMHRETR BOCHMAFEHEME
Fig.4 Mortality(q, ) Jkilling power(K, ) and life expectancy (L, )

curve of Euryodendron excelsum population
3.3 WEFEFIH
e R4 B7 R FR  BOA B ik B AT, Wor i AR F A R L R, B T
B RS SR A R R B AT SR E LA TR, Y B x KN
FEA (Disanthus cercidifolius var. longipes ) FIREHEFFI I FF ST LI , iy k4 A6 A5 Ar e SV HT A 5 0
T4, R R R S A T B T

£2 BMAFEEREMGEEFFIHN
Table 2 Time sequence analysis of size structure of Euryodendron excelsurm population

B FIREE M, 1 M. 1] 223 FBEIR M, (1] M. (1]
Size Primary data 2 5 Size Primary data 2 5
I 76 VI 4 6 18
I 70 73 VI 3 4 5
m 8 39 Vil 3 3 4
v 2 5 KX 3 3 4
v 8 5 33 X 2 3 3

M AR R 3 5387 (3R 2) R FERRHY 22 Sa N, BB IR R LIIRZ AP IRF B 2 KB
FomEM V., VE, X595 BB TAENMEEE, FRERABOL R NG SR IRE— 3, Frie
B BB ISB R —ERANTE, TEERE N AMERA B TRERE, WL X, X%, X R B E
MARER GG A YIE R g , B e, WP R ShASTRIVES R E , AR ABIRSS BUA JE M AT 2370 B Rk
A SERELR , B I AR RSB R W RE
4 HZitHitie

BMARERSGT AR SIAEN S H—H , AR TRERSBEHRBEEY A TR XN, HEHE

hitp : //www. ecologica. cn



2410 £ K5 % K 28 %

ZBETARENERT , MR E A TR E RS R BRI RERASHAH BN
FA b [X T L IR A B A SR Ak, 048 5 2/ R i XOR TET AR A B 4 I AR A= 3 ( R U9 20 ) 1 43 iR
R 10 /NS, & PR g — 2o B BB R B AN B R A R S5 BT IR S, A R A R VBB
T SR S8 FIBE (local population) , Wretten'™ 845 i : “ M Z ZRMIE BRI AR T ISR WAREAE AT R, 1T
WIS B AL ( Picea aspoerata) FEEA AT I G AN : “ B AKBA 4 Ar R BRI —A R E B AT BOFhRE
R, RUARHEE fr e W R TY , TR fre R B R AP BE R AR B 7, TS ™ 2 e g K A
2142 ( Larix potaninii var. chinensis) f1Z4M Y02 ( Adenophora lobophylla) Bt IRRFH TARMEE MBI T E, R R
U o BRASSCEERT/\ M X AR R SR B - BEEUE AR BB S TH 2R |, I B S ARk, 0T HAg v it
& ISR AMEMHEESE, WL RBZ YRR R AR

R MAFP RS RE FE SR AT RD B AR HEEAR, SIEMEBEHEXNER, P4E
MEBER D, AR B AR E , XFERE T HE A BEERIF RS ZIER B L8R T
R ET X 60% 7ok , AT RS 2 Fh RSB E X EMLENME; 75— HEE AR E MR Z F 5T
HRZFERHAMINATHE KM, 5 AL E AR AR ERZ , BVFp R4 MR AR A 1) 4R A
BAEG B AL, X TE— B B R FRG T3 MARFPRR Y B R SEH, YR A 7 EATH R . il bk
PEI R AMR T IR TAEE TR AR — AR BRIRASEX I B IR S [A]  FARTE 56 V BB IR B B i) A A B2 B4R
FIRERAX LB BRWHEKEEETEFHEKRT , B BT 2R B X A AR R, 1
B BB T R BB E RN, X —E R E LRE T B R EFTME R, HiLAR
PR TE & T Deevey- AL, R BRIE AL T , M MAF BRSBTS R, B, iR i A 5 15
WS, 08 TRE R, X 505 1A (Abies yuanbaoshanensis) FAA™ , B 8] ¢ 51 B 2% A 40 52 A 4R
R IR BRI MELR , 2 Ba— 2 IR L,

SR HE AT RER A R B AR R 3075, B E s R AR R RO R H A A A 5%, FF 8 s A
TR GIAEAM P ENMRRBIAER , B IRR R FTE ME R T RAGE FRAE SR R HE PR B RSB 3T
(R A, B8 LAY 20 Ak 59 B4R R 2 B BT R PP BRR 4 R ARk SE 3T R R B — (R, — BLX St ki 3]
IR, AUE B IMAAE MRS T, B K W HA IR R 4R AL, M RF L A E 1M R, A AR X — R IR IR
R R LAEPERI XU , B T8 04 AR AR R AT ] SRS 4T R0 88 IR A2 K 48 Bt ,  BUB AR 7R
ERTIZAB AT ST, ¥ MR, R MARTERE T RHAE A, RA XD LR R AR E
K B o
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