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Abstract: Cinnamomum chekiangense has high economic value, yet its wild resources are limited. Based on the survey data
of a2 hm” fixed plot, we analyzed the community characteristics, static life table, survival curve, quantity dynamic index,
and time series model to reveal the population structure and dynamics of Cinnamomum chekiangense in Guniujiang National
Nature Reserve, Anhui Province, China. The results showed that; (1) In total, 198 species (161 woody species) were
recorded in fixed plot, belonging to 54 families and 96 genera. There were 122 species and 7387 plants of trees, belonging
to 46 families and 78 genera. The families with more than 5 species included Lauraceae, Fagaceae, Rhododendroaceae,
Rosaceae, Symplocaceae, and Pentagraceae. 93 species were shrubs, belonging to 39 families and 62 genera, and 37
species were herbs, belonging to 29 genera and 20 families. (2) Trees with important values exceeding 10% included
Castanopsis eyrei (22.42% ) and Cinnamomum subavenium (11.1%), shrub dominant species included Cinnamomum
subavenium (17.14% ) and Camellia cuspidata (17.1%) , and herbaceous plants included Liriope graminifolia (13.92%) ,
Arachniodes aristata (13.59%) , Dryopteris fuscipes (11.63% ) and Ophiopogon bodinieri (11.22%). In trees, Castanopsis

eyrei was a constructive species, with its age class mainly composed of aged ( V—class) trees, accounting for 78.92% of the
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total ; other dominant species included Cinnamomum subavenium , Rhododendron ovatum, and Neolitsea aurata, which were
primarily young (I and II classes) trees, accounting for more than 90% of their respective totals; (3) The population
dynamics of Cinnamomum chekiangense V, —Vg were all = 0. When external interference was ignored, the value of V,; was
greater than 0.50, and when external interference was considered, the value V', was 0.0257, indicating that its population
as a whole belongs to the growth type. The maximum value of random interference (P, ) in the population was 0.037,
indicating its population was high sensitivity to external interference and poor adaptability to environmental changes. The age
structure of the community of Cinnamomum chekiangense exhibited an inverted “J” shape, with young individuals making
up 85.15% of the total; but the loss rate of seedlings into adults was high; (4) The time series prediction analysis
displayed a trend towards an increasing number of individuals in the Cinnamomum chekiangense population in future. Based
on these results, we proposed to prioritize in situ conservation, supplemented by precise nurturing and management of young

plants, to promote the recovery of the Cinnamomum chekiangense population.

Key Words: Cinnamomum chekiangense; population structure; static life table; survival curve; time series model;
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Fig.1 Location map of the fixed plot
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(11.1%) , BEARFHAFIAT FAE (17.14% ) FIIRIE TS (Camellia cuspidata) (17.1%) , FAJEZA R 11 & 4
( Liriope graminifolia) (13.92%) . §i| 3k & M B B& ( Arachniodes aristata) ( 13.59%) | 2 J& 8% & ¥R ( Dryopteris
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Table 1 Importance values of top six dominant species of trees, shrubs and herbs

) HEH . HYE - HE
Bk R E ) g fi
Importance Importance Importance
Trees Shrubs Herbs
value/ % value/ % value/ %
} It S
A o 22.42 %:ﬁ . 17.14 iﬁ.ﬂhi C 13.92
Castanopsis eyrei Cinnamomum subavenium Liriope graminifolia
A e
Tk ‘ o || REEE 1700 || REIERE 13.59
Cinnamomum subavenium Camellia cuspidata Arachniodes aristata
P R P L
R 624 || FAET 6.34 EBT 11.63
Rhododendron ovatum Neolitsea aurata Dryopteris fuscipes
B AR 2 W B
BALY 4.57 1 o PREI L o 11.22
Neolitsea aurata Trachelospermum jasminoides Ophiopogon bodiniert
2R ‘ WA
ke . 3.44 ik . . 3.58 BT . 9.21
Eurya muricata Castanopsis eyrei Lophatherum gracile
SE 2R T gt e
Ak 2ag || AR 3.31 AL 7.02
Manglietia fordiana Eurya muricata Carex breviculmis
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(96.26% .95.23% 94.37% ) , WIITHEARRA ML NN R £, | — M (4hi) 7 85.15% (258 #k) , V—VIZK
(%) 5 11.22% (34 #k) , T—IX G (E#) 5 3.63% (11 #)
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Fig.2 Size structure of dominant trees and Cin m chekiangense population
AR a7 A VAR 434 9 MER Classification of Cinnamomum chekiangense into 9 classes according to diameter at breast height (DBH) ; I ,
DBH<2cm, II ,2em<DBH<4cm Il ,4cm<DBH<6cm IV ,6cm<DBH<8cm, V ,8cm<DBH <10cm, VI, 10em<DBH < 12em VI, 12ecm<DBH <
14em VI, 14cm<DBH < 16¢m  IXDBH> 16cm ; HABALHEFI K 434 5 A~424% The other dominant species are divided into five path classes: I ,1em<
DBH<5cm . Il ,5cm<DBH<10cm I ,10cm<DBH<15c¢m IV ,15¢cm<DBH<20cm, V ,DBH>20cm

F2 OINTEMBEHSTHER %
Table 2 Dynamic index of Cinnamomum chekiangense population

v, v, v, V, Vs Vs v, Ve v v, P

pi pi max

51.63 58.11 35.48 60 25 16.67 40 0 50 2.57 3.7

V, : PR n B n+ 1 A% S48 L3840 Number dynamic index of the Community from age class n to n+1; V,, + ZWgHMTTF 4RI FhRE 10 K
BHAAEALFEEL Number dynamic index of the Community when the external disturbance is ignored; Vi % TR AR B A R A Bt 3 A AR AL AR B
Number dynamic index of the Community when the external disturbance is under considering; P, : Bf #L T 4t XU & #% K { Rrandom

disturbance probability
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Table 3 Static life table of Cinnamomum chekiangense population

[itE e B/ cm

; A, a, L, Inl, d, q, L, T, e, K, S,
Age class Diameter class
I DBH=<2 153 153 1000 6.908 516 0.516 742 1382 1.382  0.726 0.484
I 2<DBH=<4 74 74 484 6.181 281 0.581 343 676 1.399  0.870 0.419
11 4<DBH=<6 31 31 203 5.311 72 0.355 167 363 1.790  0.438 0.645
v 6<DBH=<8 20 20 131 4.873 85 0.650 88 219 1.675 1.050 0.350
A% 8<DBH=<10 8 7 46 3.823 7 0.143 42 141 3.071 0.154 0.857
VI 10<DBH=<12 6 6 39 3.669 7 0.167 36 98 2.500  0.182 0.833
viI 12<DBH=< 14 5 5 33 3.487 7 0.200 29 62 1.900  0.223 0.800
VIII 14<DBH=<16 3 4 26 3.264 7 0.250 23 33 1.250  0.288 0.750
X DBH>16 3 3 20 2.976 — 0 10 10 0.500 0 —

DBH. 442 Diameter at breast height; A, : x R NI MAEEL Individual number of age class x; a, : Qj?ﬁ’}ﬁ x YN I TE S SAEL The

PRUEALTE 16 1458 The standardized number of surviving individuals of age class x; Inl, . bR UEALTE TS B $L The natural

reviseddata ofAl A

logarithm of [, :JET=HE The standardized number of mortality from age class x to age class x+1; ¢, : JET=*R Mortality rate from age class x to age class

w+ly L,o: oo Bl a+l ﬂf‘%ﬂlﬂﬁm%ﬁlﬂf(ﬁﬁ\ﬁi’ﬁl The number of surviving individuals from age class x to age class x+ 15 T, ; 25 x W BT « WP
AR L, Total individuals number of age class x and age class elder than x; e, ; HWIH %1y Life expectancy; K, : JH2 % Vanish rate; S, : /716 %

Survival rate

TR R PR BRI e o A B0 A7 336 il LR UL 295 3] 1 e
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g, BRIV SRR g

0.045, 2 J5 HHZE A5 {6 U] G728 . S VT B 1 B 1 2 |

P 2 BRI 26 J2 LR 1 (P 4) T it

BT % B i ol 0.242 , fG [ Rk 0.348 , A T —1I 2T

YT R B S 16 SR [ T B N

BT P28, DU RE RN BE L4 A A0 T 275 .

27 ﬁgﬁﬁﬁ%ﬁrj‘rﬁjf?ﬁu})ﬁ{mu 1 11 111 v \% VI Vvl VII IX
W1 5 R 4280k 2 AR WF TR 1 2 R A clas

oA pryehn, o T MRy KR E A3 54.1% | B3 HilaEmMaEimsg

64. 5% , HA \W\ iﬁkmmr‘iﬁf /J f L 468 /\ﬁ/\ﬂ& Fig.3 Survival curve for Cinnamomum chekiangense population
):,,ﬁ*ﬁﬂﬂ”ﬁ“ﬂé’]"ﬁ%ﬁg&%ﬁﬁﬁIEHI 1) 4
o XRAFEAZINETIEOL T, PR 2 Bl i (o] A 9FA% 1M 22 B s
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Table 4 Test models of survival curve of Cinnamomum chekiangense population

AR Ji e R P p
Survival curve Equation

N, = Nye™ a, = 7.1507¢ %" 0.972 245.656 0.000
N, = Ny« a, = 7.5636 x 045 0.946 123.126 0.000

N, SIS x I NAETE ST The correction value of A, ; Ny : FHEEIE 4 1 B9 AN A TE 16 20 Number of surviving individuals in the early formation
stage of Community; x:#¥%% Age class
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Fig.4 Survival and cumulative mortality rate, mortality density and hazard rate curve of Cinnamomum chekiangense population

x5 HNTEMBHEINSEANEF IS
Table 5 Time series analysis of population dynamics of Cinnamomum chekiangense

it J s Kt

pTRSS JYReS YA M.
Age class Primary data 2 4 6 8

| 153

11 74 114

111 31 53

v 20 26 70

\4 8 14 33

VI 6 7 16 48

VII 5 6 10 23

VIII 3 4 6 12 38
X 3 3 4 7 19

M, D 25t 2 4.6.8 BEAFT])G ¢ 2RI EE R/ The Community size of age class ¢ after the time of 2, 4, 6, 8 age class; (1) : B8 FE T
— R V1735871 The mark of one-time moving average in moving average method

2.8 FhNFpEISE S

XP VT A R B 5 4 e I HEAA T 10 RN L322 6, BltRt su s B 171718, 5 B From BE (1Y) 34.85% ,°F
BIfAE N 29.46em,, HKEFEE B AZE T LUK DRIE, A 1012 BRS 5FPRISES, 5 B Se iR 1) 23.07%,
FIMAR 55 3.43¢m \3.76em Fl 4.34em, WIVIAERN N 36 ) 5 BT AR EE Y 6.82% , it/ TR E] 55 4 He
F1( 5 93.18%)

3 iTig
3.1 WA SRS FRAE

FEF 2hm BRI A S, A A R R SRR DX v R A B VR R SR (I PG gk e bR, R 2 LA
SRR RERE A B Oy AR SRR DLEIRE B R SR AR BT K 2 M AR (Eurya muricata ) | K
( Manglietia fordiana ) 558 S B Fp ok 32, 55 22 88 1L W7 vty F LD 7 V0 R 28 1L 2 A ORE M R % 1 i bk A
L 53 R KA AE B AR A SR S R A R TR 2R R VR JE T LA A A R A B
R ERE AR LAV 9k 3 (1 78.92%) , 5 J8 1 H2 38 KE b DL P /NGRS R S KO TR RS TR B B AN [
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B ST A A B T3 ORTRE TR A5 A4 (18 B, 22 BRIma Lt DX R AR R AR b, JE AL T ] £ R 3 1) SR AR
LR AR T AT AR, B AR R X AR R DX Al P 1 TR R 7 AR U U A Rt 02 T 7
P A X, A RER RIS P2 M4 28 9em , I AR BECL 11 SRR 24 60—70 40 Kk 13k AR 1
2o o] MR B2 AT g AR A R R R B AR B P

Ro FHIIEMNTSREHR 10 FIRH

Table 6 Competitive intensity of other tree species against Cinnamomum chekiangense

» p " T HITEHREL
- s THate TR a4 e
AR L . L iy . Average
C it q Number P Ltions/ % Average Competition Competition ) it
ompetition woo of plants roportionss 7 DBH/cm index intensity/ % (,Ol’l:lpe Hon
index
fith# Castanopsis eyrei 171 7.93 29.46 1717.18 34.85 10.04
WA Toxicodendron succedaneum 16 0.74 13.88 93.69 1.9 5.86
AFE Manglietia fordiana 45 2.09 10.07 184.16 3.74 4.09
WiTTkE Cinnamomum chekiangense 108 5.01 4.4 336 6.82 3.11
HX Quercus glauca 91 4.22 8.82 276.66 5.62 3.04
VLR #4E Vaccinium mandarinorum 42 1.95 3.79 108.89 2.21 2.59
HARZET Neolitsea aurata 238 11.04 3.76 367.05 7.45 1.54
LR AE Rhododendron ovatum 300 13.91 4.34 340.34 6.91 1.13
S Eurya muricata 99 4.59 3.85 95.04 1.93 0.96
FHE Cinnamomum subavenium 474 21.99 3.43 428.9 8.71 0.9

32 WITLEERMRESI S

T AR A AR IR B W AR I R R R S Xt S R i S A A i A b EA BB P A AR MR
XAV LU A |, Hid DBH<4cem JEA 227 B8, 5 BAREHY 74.92% ,4cm<DBH <8cm A 51
B, o SRR 16.83% , DBH>8em A1 25 Bk, A 5 MRELEY 8.25% . PRI SR 25 1 8 7% i) 4 A by Wi VAR A A &)
B AR (B4 B AR Y SR AR T AR AR e AT 2 A AR RS T Y BUR R A A
AT (1 3 IR 4) o FAS AR AR W R WL M B A= A BB (EL (e, ) 7E V IR RN H B e, SR BT VLA
TE IR A S50 (0 AR A 3 X AR A R A T B W v s shaS 388 v, v R T 0 H V! BT 0 BRI
FERDHEAL TG A (E BS540 A X R FRE , 45 5 32 BN AR T4 5 ax 2o 45 1 5 Wi A5 A ) K A3 1L 4% ( Camellia
granthamiana) W EI A A (Ardisia violacea) "™ ILARAM ( Chunia bucklandioides) " AHALL, Bsf [] 7 5] Tl 43+
Bt —20 WoR A B A SR ORAP IX W VAR R 280 TL MR G |, £ I AR ae th AA AS [ R B2 A 3
PRI, 25 E BT il A [ A AR DR DU VAR AR B B AAS , 2 i B 878 /2 AN B2 AT AL D0 T AR
o B N ] 0 RS I 22 UG RO 3 (H 40 i B AL U AN 1

4 RIPIR

WFFERE L T 208 A e F AR PR AP DX RO AZ L DX, ST T2 i D AT VR e s T A RO, DR s I LA
HbEF PR L S 2l R T v A4 IR S SORL Fr TAE 4 v B S B A 5/ N B S AR AN | T ERAE
WIARZET A 2A S HEAT I 2, U N ] 5 4 | 20 VTR 40 1 09 A 1 B G S 22 1 2 1) X 45 23 A1+
XA HR DX, RE S 40y R AR 38 40 D LA s I 8 DX, DAl D o A 5 4 e 4 i R A 5, BT
T E— 2D MR IZ A 1 BREERIE ST, W A A S PR I A A B A A 2R K 3 A RORSETE A R 4 AR KT
B, R G SRR A B AR T ; ] o L0 — 25 FF AN ] X 5 S AP VLA A 05 45 K Al sh A0 9T, LAGE 42 T
T AR BRE R (k) SO A R o
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