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Population structure and spatial patterns of dominant populations
in lllicium lanceolatum-Choerospondias axiliaris community in

Tiantong, Zhejiang Province

CAO Yong-hui, XIAO Jiang-hua, LI Ying-chun, CHEN Shuang-lin, WU Ming
(The Research Institute of Subtropical Forestry, The Chinese Academy of Forestry, Fuyang 311400, Zhejiang, China)

Abstract: The population structure and spatial distribution patterns of 5 dominant populations in the /llici-
um lanceolatum-Choerospondias axiliaris community of Tiantong (29°48'N, 121°47'E) were investigated by
using every-tree measuring method, time specific method for life-table analysis and contiguous grid method.
Spatial distribution and spatial association of individuals in different layers of 5 dominant populations were
analyzed. The total relative basic area(RBA) of the 5 species was 74.85%. The size distribution index (SDI) of 1.
lanceolatum , Machilus thunbergii and M. leptophylla was negative and relatively low, except for C. axiliaris
and Acer olivaceum which had a positive value. The species occupied different vertical spaces. The spatial
distribution varied among intra- and inter-specific cohorts in the different layers and size classes and showed
complex multilevel distribution patterns. The I. lanceolatum and M. leptophylla had an aggregated distribu-
tion, C. axiliaris and A.olivaceum had an uniform distribution and M. thunbergii had a random distribution.
There were differences in spatial associations among intra- and inter-specific cohorts in the different layers
and spatial scales examined. The first layer and the second layer of 1. lanceolatum weren’t repellent at dif-
ferent scales, which showed that it was strongly tolerable to the shade. The spatial associations indicated
that . lanceolatum and M. thunbergii were significantly positively associated. The negative association among
cohorts increased and the positive association was decreased as the scales increased. By occupying different

horizontal and vertical spaces and having different life history strategies, the dominant species of the com-
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munity could co-exist, resulting in rich biodiversity in the studied community. [Ch, 5 tab. 23 ref.]
Key words: forest ecology; Illicium lanceolatum; Choerospondias axiliaris; population structure; spatial

pattern; Tiantong of Zhejiang Province
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FEF I G, RS TR 5 18R LA A B AT 20 S B T Llicium lanceolatum 2 /\ff FHII-
ciaceae \ IR EE MM Z —, HEFAM, WRAAEGGHMY, R RE AR, 2R
M8, T B A BB 1 AN 0GR S 1 R BT AL, ARG R E NANEM, BT, BB
I Jh A B A AR RN, Z2F R, SRR ABUE A AR SR H 5 R D TE M R SEIR
RN TR OL T, 5005 BUAF BBt I T 7 B A Bl R 0 A 4% Jm) B B RTARAS X T AR R AN TR Il AR B
A B R e A 2 ORI 1 B B IR R S, W VL R B R AT T ] R 3 i X S AR (7 3 2t o]
MK, HLANE A FER A Choerospondias axiliaris, S 7- 4 Machilus leptophylla, %% W 1a) 7 55 44 5l i) L
A Ve TR R ASAR, i R 20 a, BEXSREFE SR AK, WYX R AR 02 S 45 |
PO R I AR AR A DR AE B A S ARG R OC AR | R ARV U T ) 0 - SR P A
T HEAT T R AT O, E X T8 a0 TR SSARBIE ST b, J0 HXS T DA BT iy A Ay £ 38 b 1)
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TFF 5 IX 38k 97 V1 7 U RN K EE 11 X (29°48' N, 121°47'E), “F¥EE R 300 m 24, % X &8 Tt
RINEHGH S, AR FRR R 16.2 °C, F T (7 A) PR 28.1 °C, e s Uil 38.7 C. &4F
SRR A 1 551.0 mm, 4FEZER R 1320.1 mm, HIEERNELE, JEMA—, —N I m AP,

2 DX AT PR A Ry SR R AR, SRR O AR £ A 2 0 Castanopsis fargesii, AT Schima
superba %5, WEIEREN 15 ~20 m, 32 E, W RRARZE, #ARZ, BARZMEAMEY , Bt
] Ay - B BR BV £ B A AR IR 270 ~ 330 m B LA, AR SEARIRE O I M R

2 PR %
21 REMiEE

FEA T A LA |, TRER AR R A MERMEE, RIS 1k 4T #4157 -
R AR Vs e A ORERIOIR I Ge a2 oK, ARl R B O 4P DX A 8 13 A 43 B SR L S B B i 1 A AE
PZ X3 SR A B AR R BT/ | BV BT AR RO /N B SEBR A A AR O, TEREVE TR 32 MR
JFEF TR 10 m x 10 m), GEit/MEF TR S m x 10 m, it 64 AS/NETr, FE 33 m UL,
3200 m?, HA VA AR O AR 55 T AT A H AR A X, O SR R M R B L B
BE L BEALAE, JEBEAS/DETT AT AR, IC MR > 1.5 em WA TR AR FIEAR RIS | RS, MR
FIRREC A R i A AR RN 4, IR 2.5 m x 2.5 m WY/NEEDT R AT R LA . BRERCRNZE ), #EH 2 m x 2
m /METT AT A AL | S, HEHLIERCN 250 ~ 300 m, BEE 20°, HE AR AL 30°,
2.2 HiE4bIE
221 RBAHT BRBRSCINE SR ET A, EREE SE  E EA S AR R 2, BOF
YA/, 28 384 A /N HE s SR 2 T i A 3 b
222 3#MHIER ZFRAEIEECR Shannon-Wiener $5£11°,
223 APBRLEM R LIRS A BACHORBE SRR VAR IR A5 R, B ST R G R AR AR IR S5 G 43 BT Rl
A o FREAS /NG R 2 ity bk bR R )

AN, PARNRAEE (size distribution index, Is) 31580 B R0 BE Mg 42 20 A7 v B S AE 09 R 20 (coef-
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FEECR
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3.1 BEEWMMAR RS

R P I B 69 AN FR, BT AR 71.31 m?>-hm2, ZREPEIEECH 4.479, BEIE b Z R IR
PO DIB AR A . R . BRI . 204 Machilus thunbergii UL S HIREB A cer olivaceum "M AI
PP, BREIRAL . MBSO IS TR AR, B AT AR, REXC R E IR T 74.85% (£ 1), 1E
XA R b AT A AR 2, Gk 563 BR(FEHLIN ), HUKCHAEARRE, R 171 Bk, TR ER A R
PESEEEA A, TEREV LSRR GMA (13 B ), TEREG T BAT o R F-F B A, o
4 83.1 cm F1(45.0 + 11.9) em, 4 EF I fi Fr f5g K i 2 A1 32 g 42 23900 4 11.0 em A1(1.7 + 0.1) cm,
KNG A B P TR A RIS 28 R e KR 0.020, HARF B0 (0, #EHmFiT&A - 0.052,
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Table 1 Population parameters of dominant species in the Illicium lanceolatum-Choerospondias axiliaris community
) 4 BEJT AR B KNG EL R K Mg 72 /em FH AR em AR P34 1% /%
LS 13 0.020 83.1 450+ 119 46.99 19.25
P g 563 -0.052 11.0 1.7 +0.1 2.74 13.65
PN 171 - 0.090 39.8 39+09 13.82 10.09
AR 87 - 0.062 17.5 22+ 0.6 1.22 6.02
RS AR 4 0.020 36.2 159 + 89 10.08 479

MR 20, MRAFMIUAAEIV G VAR, JUEERZ/MERA . A, 8 TE G 7 A
My, iRV, Horh VRORIAMA R L, 4 84.6%, ARFARWATERAE . Besh & ML 2
A4 %, ARV SRR, MEER/NE Ta 75, g R, R FEE
(9 4l v it A (BUAE T R I i), Horh B aE M IS A 2 80N 2 816 Bk -hm™, i R A4 S 80
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Table 2 The static life table of dominant populations in the /llicium lanceolatum-Choerospondias axiliaris community

o (el ES P T A AR TR
o R e A% e A% % A% e A% FeA511%
| 0 0 31 5.45 41 23.88 8 9.20 2 40
1 0 0 420 74.55 84 49.25 66 75.86 1 20
I 0 0 105 18.64 26 14.93 11 12.64 0 0
v 2 154 7 1.36 10 5.97 2 2.30 0 0
\ 11 84.6 0 0 10 5.97 0 0 2 40

“if 13 100 563 100 171 100 87 100 5 100
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80%; ZLTH4IEE N 464 Bk -hm™, i HAWREAS R GBI 85.06% ., HICWE BAR A B = T 90 IV A4, 4F
W LA AN SERE | SR KL AR G I AL | SR AR . SRR 5 NIRRT oA, AEIRASI e, TR
ThE BIRNRE . X5 R/NRAEEERIE AT TR 45 2R — 2,

REEMARZ AT 42, h EZE TR NE—-TARZRCENZ) F-AKRZEENZE) . B
AREZENR)ME_FEARZE LR, 123 m DT, EFERERS Camellia fraterna, WilLH
K ZETF Neolitsea aurata, 1} AT Lindera elongate , WL Symplocos sumuntia %5 HE AR UL K BE VK AT
PR BT I A L AR . ARSI, B E R 8 m I, MAEERMTNAE 4 ~6m, F
AT E A . EARM . 2. SRR Rhus chinensis PR R KWK, HIMZENR 8 ~ 18
m, NMEGEERO TG 14 ~ 16 m, FEHERA, R, MBRAAMSFH R, $HIVER 18 ~
26 m, NMEEEHRMTILEN 20 ~ 22 m, FEHERE, BHRM . 206, ¥ Castanopsis fargesii, T
% Liquidambar formosana) FI AR far S 44 1%,

BT AEZS ]2 W E R AR R R 0 AT RRAE . TR e FE P, R R AR BN ER IV 2 1) 54
WZ 3 ; Bestmtm e 1282, 8 L2 R ED ) A MRS ILE ; R
BONEE T2 s M2, SMZERA 1R EEA, 5 IVIERI R 7 A4 20 KON
81 ZmE N2k, HEZBAMEEA, BA LDMEEASEIVZ; Mlimaes 1, MEA1
R (% 3),
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Table 3 The patterns of spatial distribution for dominant populations in different layers in the community

masm Rk A TR ERIER S Geie o B BCTRE stwen seams BRK

At 13 0.857 0.171 -0829 -0233  P>0.05 P<0.05 ¥e Rk —

e i I} 2 — — — — — — — — —
v 11 0.929 0.310 -0.690 -0.115 P>0.05 P<0.05 e kA E —

#iF 563 6.443 1.634 0.634 8.853  P<0.05 P>0.05 SR REE 100

*ﬁrf'g I 456 6.580 1.785 0.785 9.076  P<0.05 P>0.05 BB AREE 100
I 107 2.487 2.003 1.003 2419  P<0.05 P>0.05 BBE MREE 50

Gt 171 7.591 3.730 2.730 10.721  P<0.05 P>0.05 LR AR 100

I 142 9.139 5.141 4.141 13239  P<0.05 P>0.05 SR REE 50

AR IR il I 13 1.271 2.574 1.574 0441  P>0.05 P<<0.05 BEAL A REE 325
Il 2 — — — — — — - - -

v 14 1.969 5.016 4.016 1.576  P>0.05 P<<0.05 BEML  HESE —

Gt 87 0.987 0.989 -0011 -0021  P>0.05 P<0.05 W A REE 25

o I 61 1.042 1.050 0.050 0.068  P>0.05 P<0.05 BEWL  PARRASA —
S 24 1.268 1.971 0.971 0436  P>0.05 P<<0.05 BEAL  HEE —
v 2 — — — — — — e —

i A 5 0857 0.171 -0829 -0233 P>0.05 P<0.05 sy —
I 30929 0.310 -0.69 -0.115 P>0.05 P<0.05 sy —

1} 2 — — — — - — - - -

P, BRI N4 2, LW F NS —-FARZEENZ 18 m<SH<26m). £ - FARZCEENZE 8 m<H< 18m). H—HK
FEENZ3msSH<8m), HF_HEARGE1ZH<3m),
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32,1 WRBMBHERRERGSAERDE NE4FL, BEETRAZPORELAFRE B 165 5
AT, B A Y R (1) R 2.657, Lt K, © = 2.695=1005(31), KEHLIWE W%, NRE
S X AR EAF A T W , RARE . LLRRNEE 1, 2 B 1714 A1 1175, BRT 1, HE ks
W REUR B AN 3 D 2 AR, EREPL N, FRRA ORI 1, 430 0.857, 0.964, ¢ K
TR, PIFEERERE <0, C,<0, BHMEIEE M*X<1; LI L&£THEEER, 2 HFiER
Y5100 4

R4 BHMHEE-BREHEABHHFAAEIARBNELR

Table 4 The analysis results of spatial distribution of dominant populations in the community

MR TRRE RAHR phoeg T ot ERIEE Casie o Polson B BSBBE dersem

J& m* H (m*/m) DGR o2 A U P i
EES 0.857 -0.143 0 0.030 0.171 -0.829 -0.233 P>0.05 P<0.05 %)
PEME R 2.657 1.657 2.855 2.553 2.848 1.848 2.695  P<<0.05 P>0.05 T
AR IR il 1.714 0.714 3.222 1.059 3.071 2.071 1.161  P>0.05 P<<0.05 Fifi Bl
AR i 1.175 0.175 1.611 0.485 1.563 0.563 0.285  P>0.05 P<0.05 Fiti #1L
MRS AR 0.964 - 0.036 0 0.033 0.482 - 0518 -0.059 P>0.05 P<0.05 ¥

AN LB R Al [ J2 O 2 T R BT S 2% Z AR I A SRy (3 3) . AR MRS I, mmas . 4
A FIRINEAR A 2 20 23 A, (ELJE: P IR A ) AR B2 BN IN A, £ B B AS B 2 R, AR 4>
PRIBFAAESE S BEEF M A . SRR AL A, 8 I B AR A 2 AT o 43 A A% SRy 7E [R] F AN [7]
SRR Z B A AR KA 2250 . PEEH M B2 2 U, AR AR AN BEER T 2 AR IR A IV 2 B R B
HEA M R AR S5 205 12 BRI A, HAEA IR Ry AR, SRR R ER T 2 1
FZEEEIVIZ, AR A B WAL N BEL A, A B ) phy S AR AR SR R o 20456 1T
JEENBENL A, (B B 2 T2 B9 A A g SR AL HE TR o 2 Al A ey S B X 4 25 57
RS2 AN A AR IR N IR S AR AR, S Rl EAS B i A2 W22 A G
322 WRBEAFRFFRBG S AR FRESS A 504 R RS FUR F BN 22 SRR R
AR G A AR R R W (3R 5), Best M BRsk = V BORAE R AN, &8 BRI A 34, 2345 16 Jm A4y
B AR AR, RO B A e, B0 T 2 WO MM AR R E A5, Hob T 9
A A B3 A A A, TGRS A oy AR, IV AR C R B B 2 A Ak Jey, B
A B g A

MRz 1%, DHEMIMBLEANE, BIVIORFEMEWO 18k, EZH VRN, 1fEfEE
LA 513 A 1 7 RAFAE , HEEAR I o BN  ARARA 5 MR ST 4, A R R B 5 B
B0t A AR REE RIS, BT g DA MR Ry SR A 04, FEAS IR0 g AR RE, T IV
AV LT B AR, BRI A Ry AR, LU A 4 DR GE, Aiks )R
ML SRR AR R R I IR 22 52, B T SR A A, BEAS R BN TR
BEBL A, BEAS RO 5 AL A s I AR S A ASR B3 2) Al ks S o ol T IO TR BT o 1
Bl K, SECELRE R SR A ARE R BEAL M A% S5 o OB A5 0% R b, DRI 20 A1 A% SRy S5 0 LA
g, B AR IR X 2] 7 AR R

4 i

41 THEELEH

B W R/ N BAE RO AL AR LAY IR KA TSR I AF W 450, 15— Baie . PR,
B At , At b A | LA AR AR KNGS O BN, (AR S LR, RV E T8
SEIELERY, Bk — PR W /NG AR HORT LU G 3t R A R R R . DRSS B, e e A i
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Table 5 The patterns of spatial distribution of dominant populations in different size classes in the community

Git 13 0.857 0.171 -0.829 -0233 P>005 P<0.05 ¥4 RRAAR —
LTS \% 2 — — — — — — — — —
\ 11 0.893 0223 -0777 -0.174  P>005 P<0.05 Wy kA —
Hit 563 6.443 1.634 0.634 8.853  P<<0.05 P>0.05 R ARRE 100
I 31 2333 4.222 3.222 2,168  P<0.05 P>0.05 LS BRAN AR 225
&ﬁ;‘g I 420 6.602 1.855 0.855 9.112  P<0.05 P>0.05 LT AMERE 100
| 105 2.571 2.036 1.036 2555 P<0.05 P>0.05 HHt A A 75
v 7 0.929 0310 -0.69  -0.115 P>0.05 P<0.05 ¥4 RRAAR —
Gl 171 7.591 3.730 2.730 10.721  P<0.05 P>0.05 AR AR EE 100
B I 41 12246 21.383 20.383 18292  P<0.05 P>0.05 i ASREE 125
P I 84 6.656 5.433 4.433 9200  P<0.05 P>0.05 SR AMREE 125
| 26 3.246 8.237 7.237 3.653  P<0.05 P>0.05 Rt N 325
o v 10 0.893 0223 -0.777 -0.174 P>0.05 P<0.05 ¥4y A —
A \ 10 1411 3.978 2.978 0.669  P>0.05 P<0.05 ¥e Bk k —
Hit 87 0.987 0989  -0011 -0.021 P>005 P<0.05 B HL AREE 150
| 8 1.619 6.984 5.984 2207  P<0.05 P>0.05 HHE PERAER 625
Z1 1 I 66 1.303 1.351 0.351 0493  P>0.05 P<0.05 B B ARHE 200
I 11 0.893 0223  -0777 -0.174 P>0.05 P<0.05 ¥isy o RS —
v 2 — — — — — — — — —
Hit 5 0.857 0.171  -0829 -0233 P>005 P<0.05 ey Rk —
I 2 — — — — — — — — —

S B
1 _ _ _ _ _ _ _ _ _
v 2 — — — — — — — — —

hE LEMEIZ, Ahii . AW EARSR A P, AR B BE R PE ARG, (A5 B ATAY A e A LA
WA, B oAERR TR, BRI AR B LS 7 X R I B B i i 7 b Ao Lz
(LT MOEZ LT BRI TE . ZERIMAREE R T2 T2, e By — @ ek, Hop g ik
TR PEEL S, (R b Tz MR IO AR, R i, rIRshvks:, Wik e, mRERIMIFTE
THLZH, RINFEAFIVRAE, S A AL A7 200 T pg R A A2 T2 A5 I )2 sk
i, X5HOY BN R O, HHIRAALTMOE TR | 3 7 A0 A= P 2 R D 45T ok i 7 SR
AL T EROE IR | W AR AR
42 MEZEBEIHEE

ANTRFR LA K R RN R Z 00 A FAE I S (0] R I R A 2 RE Ak Ry . TEREHB IR AR 2 3L, B
PR O 5% B (1 D R, MK DR B, i THON B SE s A, N, BART, HENMRE
RO, BB I A A R A, SRR B A RN R, BT R R L R A PR R L,
TR 4 Lt R LR B BE DT SO8 BOBT I SR A, e, Gl R R R AT A SR, AR
AR AATE . EARRE R RE RS SRR B/, OF HLESSERER , REONBUS H W IS TR RERR R, i LR
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ARG T2 0920 A ks Jm g AR I3 A1 5 MR S AR AN A7 R B 4, AR B 5E 4ok, =
Foor A B EEHL A

AR B B BER i 23 [ A% Jm > AT T A PRk = VORI AN, G A, Ak
Jey A e P EI BAF AN AR 33 PR R B I T A Al IR 2 AR BT B A B BE B et
] A b KA AE R SR [, I AL T, v iORRPA A, MO AT A R, 4l I SE R A
FIRAE AR, WAL, BEBE i AT B0 AR B BV, B0 2 e v FE BERR A [l B 4h i 1A
AR, BT EREE BT IR A RSN, o PN 5 S 05t 3 R R R, MR A RS Rt e A, AR
IR A AE RIS 3 , FREAE Z AT [ BEAR AR R A A TS A A A A RO, , T RARE AR R T
ARG, S R [ A A T D B R ARG ST 0 PR B IR, 4t I T e PR A 5 1 ol B
B, o N TR 4 e R AR

P I R B, A RN A T /ANRET I, TR P RE R i s 18], AR RE A A /NSRBI
AR B it a7 A B SR 0 A T AR VR E B — Rl AR B TE N, X 5B A 5 A Yot b B A2 RO DB
WEER RN FTRA BV KR, XS IR N TR SR AL IB AR YE . A5, S i 1o o i
B, B, AR AN TR AR £ 0 B IR TMOE R T s, 2 KRR AR IR HIOHERR S
O PR I T AR AR R S, BT T A AR BT, & A L R AR T, e AR AR
PEARTSE AR = 2R & i, SRR RS B —E RO, RN LB EE ST kA S
7 ol R A T RS A

I E G R R, VEE A AE S SO R Twao 19 o 55 800 5E 8 703 BE VR W b 15 )22 U 2 ) 18 5 A1 DG B
R Ry, LASB 7 g Sz Rt el ) b 22 ) 9 s (B SRR JEE B 22 WO BT S0 AT T it — A0 b SR 53 S0
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