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Abstract; Four natural populations of Rhododendron simiarum Hance in Tianbaoyan National Nature
Reserve of Fujian were investigated, the age class structure, static life table, survival curve, and
mortality rate curve of R. simiarum population and stability of R. simiarum forest were analyzed, and the
time series model and dynamic index were used to predict the development and evolution of R. simiarum
population. The results show that four R. simiarum populations belong to growth type and stable type, the
individual number of seedlings with basal diameter at 2.5 ¢m or below is more, and those of middle and
high age classes are less but their distribution are more even. With the increase of age class, the life
expectancy of R. stimiarum population increases first and then decreases gradually, while the mortality rate
decreases first and then increases gradually. The survival curve of R. simiarum population is similar to
Deevey-1Ill type. The result of stability analysis shows that only R. simiarum pure forest is relatively
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stable, and other three R. simiarum mixed forests are unstable. The time series prediction result and

dynamic index show that R. simiarum population has the characteristics of gradual increase and stable

development. In the future, the individual numbers of low and middle age classes increase obviously, and

that of high age class has no obvious change, but it is vulnerable to the external environment. On the

whole, although R. simiarum population in Tianbaoyan National Nature Reserve of Fujian belongs to

growth type and stable type, and the living environment is relatively stable, the population as a whole is

facing fierce competition, the survival rate of seedlings is low, and the population structure is slightly

unbalanced.

Key words: Rhododendron simiarum Hance; age class structure ; static life table; population dynamics;

stability index
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Table 1 Basic situation of Rhododendron simiarum Hance forest in Tianbaoyan National Nature Reserve of Fujian

AAgD E235:4 i) 1k /m Yo/ (°) AR B/ % FEH T/ m?
Forest type" Longitude Latitude Altitude Slope Canopy density Plot area
FRS E117°33'09" N25°55'14" 1516 31 85 1 800
FRT E117°32'54" N25°55'25" 1335 9 90 1 800
FRB E117°32'52" N25°54'46" 1 358 15 87 1 800
FRTB E117°32'14" N25°55'35" 1237 20 87 1 800

DFRS: Mk BS4EM Rhododendron simiarum pure forest; FRT: M3k aS— K BRAZIRIH R, simiarum-Tsuga longibracteata mixed forest; FRB: %
S KBS — [ T BHREAS AR R, simiarum-broad-leaved tree mixed forest; FRTB: %3k ¥ H8 — K A8k AZ — @ MW IR ZE MK R, simiarum-T. longibracteata-

broad-leaved tree mixed forest.
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Z%F( Neolitsea aurata (Hay.) Koidz.) M 254 ( Eurya
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( Wight et Arn.) Beddome ). % 7T ([ Indocalamus
tessellatus (Munro) Keng f.) . H A<HL K ( Lasianthus
Jjaponicus Miq. ) FI1'& B% [ Nephrolepis auriculata ( Linn.)
Trimen ) 55 Fh 28 80 12 5 £2 5 46 XT % ( Clerodendrum
Sortunatum Linn.) | XU 8¢ ( Tripterospermum  chinense
(Migo) H. Smith) . & I7#W (Acer fabri Hance ) 15 J&

L& ( Premna microphylla Turcz.) FhISECEAR/D
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M Species

1. HARZET Neolitsea aurata (Hay.) Koidz.; 2: M Eurya muricata
Dunn; 3: JE i F Ternstroemia gymnanthera ( Wight et Arn.) Beddome;
4. M HEES Rhododendron simiarum Hance; 5. KT 5 Clerodendrum
Sortunatum Linn.; 6: XU Tripterospermum chinense (Migo) H. Smith;
7. AT Indocalamus tessellatus ( Munro) Keng f.; 8. Z VEWK Acer fabri
Hance; 9: ¥ X Cyclobalanopsis glauca ( Thunb.) Oerst.; 10 J& 4
Premna microphylla Turcz.; 11; HZASHLI K Lasianthus japonicus Miq. ;
12 ZL853 Bk Syzygium hancei Merr. et Perry; 13: I % Michelia
maudiae Dunn; 14 "B ¥k Nephrolepis auriculata (Linn.) Trimen; 15:
B AZ Tsuga longibracteata W. C. Cheng.

E1 \EXEEERLEARPEELMEMEWHTENLEE
Fig. 1  Species and number of plants in Rhododendron simiarum
Hance forest in Tianbaoyan National Nature Reserve of Fujian
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em) FIVILE 2 A A KO /D B TE , IR AR ik %2,
J& TG K AFIRE

P T30 2 0y i AR v R A R A R SN e DL
ARG R AT, FRE R T A ERE K AR R
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Table 2  Age class structure of Rhododendron simiarum Hance
population in Tianbaoyan National Nature Reserve of Fujian

N [l R A

D Number of individuals in different age classes?
Population")

1 1 I v v Vi VI Vil
RS 72 1 16 14 11 7 19 12
RT 30 1 4 6 1 1 — —
RB 36 11 9 6 10 12 9 4
RTB 52 3 8 13 4 — — —

J3t Total 190 16 37 39 26 20 28 16

VRS AT 3k Hl B 4l K 0 % 3k AL BS R BE Rhododendron simiarum
population in R. simiarum pure forest; RT: v F## 3k #1 f% - K &gk
KRB M Sk KL BS AP HE R, simiarum population in R. simiarum-
Tsuga longibracteata mixed forest; RB: 7 FM 3k At BS — & nH AR 22
PRI Sk FLBS B BE R, simiarum populanon in R. simiarum-broad-
leaved tree mixed forest; RTB: {37 FH6 At 58— AR AZ — i iAo 1R
SEMK 1 4 Sk #E B A ﬁf R. simiarum population in R. simiarum-T.
longibracteata-broad-leaved tree mixed forest.

2 1.0.0cm<BD<2.5cm; ;2.5 em<BD<5.0 cm; IM: 5.0 em<
BD<7.5cm; IV: 7.5 em<BD<10.0 cm; V: 10.0 em<BD<12.5
em; VI 12.5 em<BD<15.0 em; VI; 15.0 cm<BD<20.0 cm; VII;
BD>20.0 cm. BD: 3£4% Basal diameter. —: JCE#E No datum.
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Table 3 Growth status of adult plant ( basal diameter above 2.5 cm)
of Rhododendron simiarum Hance population in Tianbaoyan National
Nature Reserve of Fujian

LA H A AR /o A S iE
R \ | 1?:3& ; SRS /m :]:My]%:::/(im ﬁjﬁﬁfhﬂi/m
Poulation!) | umber of -\ " height ean basa ean crown
opu individuals diameter width
RS 80 10.32 12.56 3.68
RT 13 4.94 8.21 3.57
RB 61 6.82 10.73 3.24
RTB 28 8.88 8.57 3.60

DRS00 F M Sk kil B 4l Ak 1) 4 Sk AL B8 B B Rhododendron simiarum
population in R. simiarum pure forest; RT; I T Sk AL BE - K Bk
KRB Mk KL S AP EE R, simiarum population in R. simiarum-
Tsuga longibracteata mixed forest; RB: 1 Tk #Hg— @ - 1R A8
BRI S A B Fp B R, simiarum population in R. simiarum-broad-
leaved tree mixed forest; RTB: {3 F 4%k # B — K AT AZ - Fa R
M) A Sk AL BS Tl E R, simiarum population in R. simiarum-T.

longibracteata-broad-leaved tree mixed forest.

80 Bk, RT FHREAL 13 Wk, 4 DRIREME K FE AY AR ML IR
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®4 ERXTEERGAARPREBLMBMBNBSEGR

22 BIMBBWHERDSEGR.GEEHEMETE
Bk AT

22.1 HEHBIETESN WERESERHH
RO XS AL RS R RE R RSB R LR 4, iR 4
AL UL A S AL B AR b & IR O IR B B B B R, T
(0.0 em<FE4E(BD) <2.5 em ) WM (A) B %,
P T AR, T #HE (2.5 cm<BD<5.0
em )R MRIE T (¢, ) Fe i, 7% 0.54, T (5.0
em<BD<7.5 em) i E VI (15.0 em<BD <20.0 cm)
WG A1 A ARTE T BRI (E Rt A 08 90 388 Jon 52 32
Fhi R S g A Sk AL R AR Ll 22, VI
BNV (BD >20.0 em ) #% 2% #9 AR SE T2 4 5 35
0.43, U 2B 9 nT e e S MRS 19 A= i HRR . 1T
BRI ETIAE (e, ) fe K, Rk 3.64, ATV (7.5 em<
BD<10.0 cm) #2544 fiy B S B K, Ul I R
T ERY AR KSR RE

222 WELHEHEFATEGESN ARG
FERSRIHER S A A A 3R, DA PO B A b, 43 501 DA

Table 4 Static life table of Rhododendron simiarum Hance population in Tianbaoyan National Nature Reserve of Fujian!)

9% Age class A, a, I, In(l,) d, q, L, T, e, K,
I (0.0 em<BD<2.5 cm) 190 190 1 000 6.91 537 0.54 732 2 416 2.42 0.77
(2.5 ecm<BD<5.0 cm) 16 88 463 6.14 63 0.14 432 1 684 3.64 0.15
(5.0 em<BD<7.5 cm) 37 76 400 5.99 63 0.16 368 1253 3.13 0.17
V(7.5 em<BD<10.0 cm) 39 64 337 5.82 63 0.19 305 884 2.63 0.21
V (10.0 cm<BD<12.5 cm) 26 52 274 5.61 63 0.23 242 579 2.12 0.26
VI(12.5 em<BD<15.0 cm) 20 40 211 5.35 63 0.30 179 337 1.60 0.36
VI(15.0 em<BD<20.0 c¢m) 28 28 147 4.99 63 0.43 116 158 1.07 0.56
VIl ( BD>20.0 c¢m) 16 16 84 4.43 42 42 0.50

D BD. 342 Basal diameter; x: 9% Age class; A, : x T2 B MA%E Number of individuals in x age class; a,: x A 2 25 33k 50 i b BRI Number
of individuals in x age class treated by smoothing treatment; [, : FRIEAL M TETE ST Standardized survival number of individuals; In(Z,) : [, 1 F SR %
4 Natural logarithm of I, ; d, : M x 895 x+1 WGLFRIE A ARIET-3L Standardized death number of individuals from x age class to x+1 age class;
G s M ox BEE w4 1 IEBANBEAYASARSET K Individual mortality rate of population from x age class to x+1 age class; L, : M x B3 x+1 I 2110
I E Average survival number of individuals from x age class to x+1 age class; T, : KTET « MK AL Total individual number
greater than or equal to x age class; e, ; x WP HI A AR Life expectancy in x age class; K, ; L Fatality rate.

PRI AL B0 B AR X R (In(L,) YA g (6 9N
AR, 2 iR R 5 K A SRR DA Sk A e Ao
FERO TG 2 FAET R i 2R (18 2)

A 2-A ] L AR R Deeveym] ) ) Fh B AE 06
AR M Sk At R A AR 16 I KRBT & Deevey—
WAL, Mk AL SRR In (1) (H SR FAE, 1T
WG In( L) fE I W REATG, T2 2= IR 90 1Y In( L,)
(R IRA SR, I 90 In (1) B 0 BEAG, 2 B A K
FE RS )1 52 A AF IR SRR PR SR BEROR  FET 4K
i FERR AR, BET AN 40

1P 2B Al UL B W A 39, A Sk AL RS A9 A4
RICT AR B SERER THR RS i (AR, 1R
) G ARSE T AR ey, o 0.5, L 2 VI
eGSR | e & || B L N
TR, 2 MRS TR
2.3 fRSCAERG T B A i) 5 T

XA Sk A S R R 5 ) P 370 0 B, A
ARSI ZE3S 2.3 A4 AR A Sk A B 1SR
B, 2z A Sk AL B Al A IR 1) 50 0 1 (R 3)
H1 & 3 AT UL - 25 B Bofbe Sk B A e e Skt B 4K
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In(1,) : FRUELARIEREAY B SR %F 4L Natural logarithm of standardized survival number of individuals.

I1:0.0cm<BD<25cm; II: 2.5 em<BD<5.0 cm; Il 5.0 cem<BD<7.5 cm; IV: 7.5 em<BD<10.0 cm; V: 10.0 cm<BD<12.5 cm; VI: 12.5 ecm<
BD<15.0 ecm; VI: 15.0 em<BD<20.0 ¢m; VII; BD>20.0 cm. BD; 348 Basal diameter.

B2 BERXEEERZEBARPEBELAMBMBNTEML(A)FILTEMLZE(B)
Fig. 2 Survival curve (A) and mortality rate curve (B) of Rhododendron simiarum Hance population in
Tianbaoyan National Nature Reserve of Fujian

B LBt G R D S Y AR AR L, 20
2 )E, (2.5 em<#E42(BD) <5.0 em ) ¥ %A
BRI, (5.0 em<BD <7.5 em) 8 MAE%L
BT R, AR R A R B A W AR R &l
3SR, MRS AAREOH B 3, Fe Al 941k

200
160 |
120
80

40 +

AMEEL  Number of individuals

I il | v vV Vi Wi Vil
2% Age class

—o— FEEMATH LS The current age class structure of population;
—0—: 23t 2 AN S FE RS I LS5 # The age class structure of
population after through 2 age classes; —O—: £33 ARG FIRE 191
i 45H) The age class structure of population after through 3 age classes;
—— o5t 4 AW GG FhEE RS IS LS5 # The age class structure of
population after through 4 age classes.

[:0.0cm<BD<2.5cm; II:2.5cm<BD<5.0cm; Il; 5.0 cm<BD<
7.5 cm; IV; 7.5 em<BD<10.0 em; V; 10.0 cm<BD<12.5 cm; VI;
12.5 em<BD<15.0 cm; VI: 15.0 em<BD<20.0 cm; VII: BD>20.0 cm.
BD: 4% Basal diameter.

B3 \WEXEEERSRBBRERIPXIELALESThEE R B 55 E
Fig. 3 Time series prediction diagram of Rhododendron simiarum
Hance population in Tianbaoyan National Nature Reserve of Fujian
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FE3T(20,80) , Hor | o Sk k- B 4l AR i 7 52 o5 AR
41(32.33,67.67) , 5 HAl 3 ASMAIA i b asE , H
il 3 MRS IRACHISATRE . ILAh, & PRB AR
FEPEAS s AR AR SRR A K 2 E R H AR R
1K PN A 2 Sk A RS AR A R 2SR A RIS AR AL, HL
TEI AL,
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7E 1 (0.0 em<BD<2.5 em) {82 #3911 i 2%
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Table 5 Stability analysis on Rhododendron simiarum Hance population in Tianbaoyan National Nature Reserve of Fujian

Number of

main species

A
Forest type!

IR
Quadratic function

Goodness of fit

EREN VNS B

Coordinate of intersection

Stability

FRS 10 y=-0.012 122+2.041 7x+14.310 0
FRT 11 y=-0.011 6x%+2.113 3x+2.825 1
FRB 13 y=-0.011 8x>+2.086 2x+7.271 0
FRTB 12 y=-0.010 9x2+2.004 8x+7.142 5

0.993 8 (32.33,67.67) XTI E Relatively stable
0.996 3 (36.29,63.71) AR Unstable
0.997 9 (34.63,65.37) AF&SE Unstable
0.994 9 (35.60,64.40) AF&SE Unstable

DFRS: Mk B8 46K Rhododendron simiarum pure forest; FRT: M3k A8 —KBKAZIR I R. simiarum-Tsuga longibracteata mixed forest; FRB: %
S B — ] H A IR A AR R, simiarum-broad-leaved tree mixed forest; FRTB: M Sk M BY - K AR A - I BHE A MK R, simiarum-T. longibracteata-

broad-leaved tree mixed forest.

x6 BEXELERRBARRPRIRLALRSTELRE TG
Table 6 Dynamic index between age classes of Rhododendron
simiarum Hance population in Tianbaoyan National Nature Reserve
of Fujian

LS W2 18] BS54 %

Age class! Dynamic index between age classes
[ (0.0 em<BD<2.5 em) 91.58
I (2.5 cm<BD<5.0 cm) -56.76
(5.0 cm<BD<7.5 ¢cm) -5.13
V(7.5 em<BD<10.0 ¢cm) 33.33
V (10.0 em<BD<12.5 cm) 23.08
VI(12.5 cm<BD<15.0 cm) 28.57
VI(15.0 cm<BD=<20.0 cm) 42.86

VI ( BD>20.0 ¢m)

DBD. 342 Basal diameter.

T I 28 2o BT o X AR Ay 71 0 14 PR 58 0 6, A B i
BRIPET R, HA e s D TEAE, U W UAF s A A Sk
FEESED I BSET RS S .V, RO (E ) A
102 9%, ik 91.58% , HLR KA sh S48 8 (v, ) ik
) 54.92% , Y WISk A SR RELEH IR O R
I HRBHES H KOBE RN Pl A i
BF 5 Sk ARG R R I R 5 A Zh AR E (V') Bl
N 0.43% ,5 V AEAHZEEOR, RIA AL BRI HES) 52
HMERIREE THLA R, Bl AR BN ARRE , B4l B R
2 SR AR 8 A R ZAR AL, AR A
A RE S B R R ) B S A

3 it fng

PR R 45 F 5 i Ab B 558 R A W 2 R P B A
XA B T UL B R 008 BOPLE A AR R BRI
Sk it S PR RO IE S R SR ] AR R SR R A
SRERIP X 4 DAL RS R R AR L TR 2l
fiti g F 0 AR 2.5 em MU RIS G I 50% ;
FUrp 7 TSk A S SR A A Sk A S MR AL, T4 Sk

ek S — ] RS YR S AR 4 A Sk R B A % i AR
4, HAMARBERH A 2 AR AR - 312 ) 2 B HS AR
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A Sk AL RS AR E s I AR B =, R 2 D RIHEIE
JRCE TR RS A R 55 I 0 AR DR DX A
SLAEHIARZY A 96.25% 1 5 Sk AL RS Bl AF AE Bk & B2
1~15 m"'* ) M2 5 7R 4 A0 Sk L B R v A
AR R JEARTE 1~ 15 m Z[8], AR %A1
B2, BRI G A, e S b B R A (A 3
RS 3k 5 AR O TR AR T A F RN
F AR R XA WLTE R B 25 1B AR L

RS R AR S AL RS FR R A 7 T
(2.5 em<342 (BD) <5.0 em ) 3% i i , 25 b5 0%
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I ) 3 27 T 45 2R s < g Sk AL S AP R 285 2
3.4 M IRGE , M RE A I R ROk efR e, T
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