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Population Structure and Quantitative Dynamics of an

Extremely Small Population, Michelia wilsonii
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Michelia wilsonii. The

plot investigation method was used to investigate the community of the wild population of M. wilsonii in

Abstract; The study focused on the extremely small population of wild plants

Zhougong Mountain, Ya’'an City. According to the theory of space replacement time and smooth out meth-
od, we compiled the static life table and plotted the survival curve, mortality curve, disappearance rate
curve and survival function curve to analyze its current population structure. The forecasting model of time
sequence analysis were used to predict its future quantitative dynamics. in order to reveal the survival po-
tential and endangered mechanism, provide a basis for the restoration and reconstruction of the population.
The results showed that: (1) at the study area, the age structure dynamic index V,, and V,;" both are grea-
ter than 0. The age structure of M. wilsonii population showed an inverted J-shaped, survival curve tends

to Deevey- ]| type, which showed that the M. wilsonii population was the growing type, but the popula-
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tion structure also has volatility. The number of seedlings is abundant, the development of saplings is hin-
dered, the supplement of saplings to the middle and strong trees was reduced, which means there was a
risk of decline. (2) The trends of mortality, disappearance rate of the M. wilsonii wild population were
similar, they all peaked at age class I , Wl —Vll and X , and more stable at age class [ —VI. (3) With the
increase of the age class, the survival rate of the M. wilsonii population continue to fall, the cumulative
mortality continue to rise. The highest hazard rate was showed in the first I age class, reached 1. 308, in
the W[ — VI age class, death density lowered to a minimum, and in the stage of the whole age class corre-
sponding to the hazard rate are higher than the survival rate, the population was at risk of decline. (4)
The forecasting model of time sequence analysis indicated that after 2, 4, 6, 8 years of age class in the fu-
ture, there is a decreasing trend in the number of individuals in the middle and strong tree stage. Based on
this study, the M. wilsonii wild population had the characteristics of sharp reduction in the early age peri-
od, stable in the middle age period and decline in the late age period.

Key words: Michelia wilsonii; population structure; population quantitative dynamics; static life table;
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Fig. 1 Age structure of M. wilsonii population
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Table 1 Age structure dynamic index of M. wilsonii population
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A4 EE V., Dynamic index value
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Table 2 Static life table of M. wilsonii population

A ¥
Agﬁf?liass Diamete:fﬁ,ﬁ LEnge/cm e az L In, de e Le T. € K.
1 D<1 282 282 1000 6.908 791 0. 791 605 1772 1.772 1.565
Il 1<D<2.5 59 59 209 5.342 7 0.033 206 1168 5.586 0.034
Il 2.5<<DBH<7.5 26 57 202 5. 308 7 0. 035 199 962 4.762 0. 035
v 7.5<DBH<12.5 40 55 195 5.273 4 0.021 193 764 3.915 0.021
V 12. 5<<DBH<17.5 45 54 191 5.252 3 0.016 190 571 2.987 0.016
VI 17.5<CDBH<.22.5 53 53 188 5.236 11 0. 059 183 381 2.027 0. 060
Al 22.5<<DBH<27.5 50 50 177 5.176 113 0. 638 121 199 1.121 1.017
Wi 27.5<<DBH=<I32.5 18 18 64 4.159 43 0.672 43 78 1.219 1.114
X 32.5<<DBH=<37.5 6 6 21 3.045 0 0. 000 21 36 1. 690 0. 000
X 37.5<<DBH=<C42.5 6 6 21 3. 045 17 0. 810 13 15 0. 690 1. 658
X DBH>42.5 1 1 4 1. 386 - — 2 2 0. 500 -

T rae. o BN ZRAATMEEG @l «ar STRHEIERAFIGEG L. b AL S5 B97735 B0 (LL 1000 A FEMED sInd,. L B9 HAAXT B do . A o B e+ 1
I 2 ) R 300 AR AL SE TR B g0 A e B o+ 1 IR G RR I N B SE T2 385 Lo DA o 31 o+ 1 48 G 0] T 301 PR 38 A7 05 1) P8 T A o I 30
i o WD SR e, BEA o @ GMREY A KL IR TS () 3Ron i T XD BR — A I T 0 B T B B BB

Note:a,. Individual number of age class; a; . The revised data of a,; [,. Standard survival individuals number (base on 1 000) ; In/,. The

natural logarithm of Z,; d,. The standardized number of death individuals from age class x to x+1; ¢.. Mortality from age class x to x+1;

L,. The number of surviving individuals from age class x to x+1; T,. The total individual number of age class x and age classes older than x;

e,. Life expectancy of individuals in the age class x; K,. Disappearance rate. Dashes (—) represent the incalculable data because X[ is the last age class
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Fig. 2 Survival curve of M. wilsonii population
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Fig.4 Survival function curves of M. wilsonii population
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BT s X — X SR & e E AR ML
1 BE T R A I A A B B 2 R L kT BB #h
T JE S B B BOS M S HD S B RE R SE T
WL RAKA T m . BERORTE L fE R R Y
1R TR L 0 4 ) A AR Ul B R R A T A IR Y
WU o 4 ADAAT PRERES B R S S A A R AT
fHy £k B AT 5 53— B0 AT A B G 0k 5 SR R R
AR B L P AR E L AR B A

3.4 IRJE &K ThEE AT E FE 5 T

AR5 0 T 5 S e 25 I S e Rl L il — K
F 8l - K05 TN A5 AR AL R A 2.4.6.8 DG E 1Y
Boasfe., 4R GR O BoR AL 2 B g L
Ja s WG AR B 40 9845 33, Vi G il 45
AZE A3 VI Gl 53 /D B 495 25 4 W Z i [a]
Ja . Vg 45 b 2 A3, VIR gh 49 Wi = 41,
VI vty 52 9828 475 2850 6 % it a] ) . VIS 4%
Hi 47 980 2 4632858 8 WG] 5 . AR ROR H B
Wl R O o T 28 3 Al 1% 2% I T 14 2% 1% 20 1R
o U SE HEn  , HL 28 3 A IR )AL e O R L A

®3 BESEMBINEFERBMGITE

Table 3 Estimated values of four survival functions of M. wilsonii population
% G AR RPBET R e fi K %
Age class Diameter class range/cm Sy Fe S A
1 D<1 0.209 0.791 0.790 8 1. 308
11 1<<D<C2.5 0.202 0.798 0.000 0 0.023
il 2.5<<DBH<7.5 0.195 0. 805 0.000 2 0.007
I\ 7.5<<DBH<12.5 0.191 0. 809 0. 000 0 0. 004
\ 12. 5<<DBH<C17.5 0.188 0.812 0.000 1 0. 004
VI 17. 5<<DBH<C22. 5 0.177 0. 823 0.007 6 0.012
I 22.5<DBH=<27.5 0. 064 0.936 0.116 7 0.188
VI 27.5<<DBH<32.5 0.021 0.979 0.005 3 0. 200
IX 32.5<DBH=<37.5 0.021 0.979 0.000 0 0. 000
X 37.5<DBH<C42.5 0. 004 0. 996 0.166 7 0. 286
X DBH™>42.5 0. 000 1. 000 0.033 3 0. 400
x4 BESEMBNSTHHEEFF S H
Table 4 Time sequence analysis of dynamic change age of M. wilsonii population
A Ao S £ K 4
/\gﬂ??;ass Diamele{;:{iﬁ E%([ﬁnge/cm Pfr\rﬁ'r;;&gila MiP MiP Mg Mi?

1 D<1 282

I 1<<D<2.5 59 171

Il 2.5<DBH<7.5 26 43

I\ 7.5<<DBH=<C12.5 40 33 102

V 12. 5<<DBH<C17.5 45 43 43

VI 17. 5<<DBH<C22. 5 53 49 41 84

VI 22.5<DBH=<C27.5 50 52 47 46

Wi 27.5<<DBH<32.5 18 34 42 39 72

X 32.5<DBH=<37.5 6 12 32 35 37
X 37.5<<DBH<42.5 6 6 20 30 31

X DBH>42.5 1 4 8 22 27

T MED L RS 2 AR ZUR BB BR A ARG MED L Rk 4 AR AR IR A PR B MY . Rk 6 AN S0 B AR A OB MED L Rk 8 N

Ji AR R A R L
Note: M§D .
ture; M§D .

Number of individual plants after 2 age classes in the future; M{" .

Number of individual plants after 6 age classes in the future; M§" .

Number of individual plants after 4 age classes in the fu-

Number of individual plants after 8 age classes in the future
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X o 2 L 0 FE S 5 T A R A R R 4 Al S
AR WA AR I B K
L, KRS RECEE ] AL fFmth&h
Deevey- [l B, iz R #F &) B 80 78 2 AR IR 45 4 52 %
SRR PRI R I EDVIE 2o S BN | IR 1127 S ¥ '
AR AR O AT LU HY L 4 R 0 0] HE Bl b
] 17 % R 1) DT IR E ARG L AT 20, 90 B 4l i e
NI A A R Al AT 9. 2 %6 (1 4l B RE K RN L LU
1o BE T AR 40 BC/D i B A R BE 8 1 B BE O kB O 4D
Ry I e 4 B FR A KM A Bl AR L 58 A TR AR TR
SRR &I E S 2R LN ) A AR ) e AL 3R T g
Oz JE 5 SRR S PR A RE S5 A 5 B R Sh S 5 A
I 22 S Wit B9 Deevey- [1 84 B (G < R R0 D £7 75
—E 2. B Bh A TR BN 73 Bt 2 B0 JE 1 S A
RES A FAAED S 8 S SR RF B T 3 I
BRGNS LIV LV g, X B ik 7 2
401 T JHE Al 0 2 1) D FE N T BE AN AR E 1Y 4D
B By B AN A B ik = AT R BHLAS A AE 9 F AR TE BT . R
AT DAHEWT iz A R BAR R IR R KB B
HAREFANAFTE — 2l . X PR 5 I 40 5
2 (Taxus wallichiana var. mairei)!'?  Bt#i ( Da-
vidia involucrata)"™* JEH# M .
4.2 RWMEEBEEEMBENHEREER

i (] 7 370 Ui ) 45 SR 2 BT e OHEAR B B SRR
Bl A i X 5 MR AR IS 45 4 3 A AR 1k 4
SR ATE S B, XEN AT 2.4.6 9%
FIR) S B AR A T 40y /0 L A B B i) AR 2 A KOk
B B A A B D Y S d R Y 4l
AN R = e T N = L L w1
BO AR R AR A b 53 BT i 2 R 4 B AN
FE B L BEE TR 0 AT R T e OHE R B B
AN FERTRE LA T D T8 ek At o 2 I [ 1 45 1
PR B R T B 3G I e X 5 R AR IR 45 M 3 3
AL BT 538 — B S 4R I RN R A R B 3

KA X AT RE S T B CHE AR B B A A
BRI 8] Y ATY RE 4 7 J 2 0 R i AE A AR SR, B
DLVRLIA N RREAS 23 T B BSOR VR iR . IR 8 &R
BCRPG B0 55 4 SR [ B (8] 81 43 B R R —
B, 4 v 52 B0 0 PR PR AT B A A B S AL L
Z YR AR I RD 8K 3 BORD R A A B B A
A H I AR A R R 3 R s A TT BE S UM RE
HE R T I, E SR ST S IR | e T BORD R 1Y
WA, A1 v T 52 1) B 45 PR oK s A BIR o R ORE B4R B
NS P e F R R § FE SR O N AR R A IR S
FEAERARML . MEEE 4 DA A7 R s et A 320 T
B SMREEL AT H B AR E LS R 1 g
S I Y B e T BE T Bk R A S Wi A 1) 32
JRA

TR AT % 45 4 SR R i f A Bt A L 2R 08
W k2 (Abies chensiensis )™ fll 7 £ W ( Emm-
enopterys henryi )™ FRE A AF % 45 F R AE 2 2 BH
A B D RPN R B R 2 X AN
WEE FRA MR R RS B R
(Calocedrus macrolepis) FpRE ) 5 0k JE 5 554 #H
LAY R B, 0 I R AR b5 1Y F SR T & BE D AL
MR A B BRI R B0 Y A AT BE 2R
SRR K b YR T M T R B B O A
Tl 7R A . DA RE B B AR i B Ok R L
JE 5 5 2 I 0 R 5 WS AR R B s L
T A% (Taxus yunnanensis )0 F1 ¥ 1T 18 ( Phoebe
chekiangensis)"" ) X 9 76 T« 4 b 3E V% N 5w 4 A
AR BN 2 A 3B s WAL L TE 4 B B 4 B B
Bty PR vy W T ) A A0 B 2 S0 B
B T WA P 90 A0 0 AR AT R e DXL A ) AT 5 A A It
W st R e A 0 ) D DAL AT 3 b« &Iy ) o N B
A1 FE T 22 DA R BB Ay B Y 5 2 e H

TEABIFFE DI e J 35 SRR AR 4l i 2R I
ARDE BB H 40 B DU 22 T BO IR 19 AT RE PR .
T DA &1y B ELAT B I 3, 2 R /N A R A D
R LU 4 B BE R B A e 4 r . SR AR
WFFETE HAR T 4l Y 38T 5 AR R G BR B S B v A B
5 1) SRS K AR XUAE K ( Disanthus cercid-
i folius Maxim. var. longipes) HBF 9% & B K 6 X)L
AEAR Y AR TE N N8 3 00 AR R I 23 PRy i O TR S5
TFET=E ) SRR D)2 PR Sk T ol 42 55 TG 1% il
B A H ARG 1 O IR T K T 4l B R D TR R
A I J I JE 5 58 40y e 3R B A5 A A Ol 1 L A DU
JGER B 0 AT RE A 4 B AR KA BRI N . R



7 4] H ATAL - 55 /NI R B A A 0 T

TR S ENE 1287

T SRy G B 0 R0 R PN 5 4 1 S [ 4 FH AT BB 2 3 30
T B B e A6 T 3R 01 o R A 0 R 1
4.3 BESEMBENRIPEREREK

SR U H T g S SRR T &) i R
T 1 AT AR AT I 2 R A X e R R
G I 242 38 Deevey- [1 3 K AL, & 1 P9 FlORE B AN
23 H B ERE CME 1 3R AR K R L 2B 114 K B e
Z B 7 R 2% R R AR TR LR R S SR
BT REIR o Ry ISR T 33X — A /N R S A A ) 1 S

SE Wk

[1] REN H, ZHANG Q, LU H, et al. Wild plant species with
extremely small populations require conservation and reintro-
duction in China [J]. Ambio, 2012, 41(8): 913-917.

(2] FhIIR. w4, M /NN REST A 1 4 00 i 5 BB 2= 4 [T .
WL RENE, 2015, 23(3): 426-429.

SUN W B, HAN C Y. Researches and conservation for plant
species with extremely small populations (PSESP)[J]. Biodi-
versity Science s 2015, 23(3) . 426-429.

[3] MGME, # 09, RN, % MUK/ AR S
WEHAB L], %, 2016, 36(22): 7 130-7 135,
ZANG R G, DONG M, LIJ Q, etal. Conservation and resto-
ration for typical critically endangered wild plants with ex-
tremely small population[J]. Acta Ecologica Sinica, 2016, 36
(22): 7 130-7 135.

[4] MEEK M H, WELLS C, TOMALTY K M, et al. Fear of
failure in conservation: The problem and potential solutions to
aid conservation of extremely small populations [J]. Biologi-
cal Conservation s 2015, 184(1): 209-217.

[5] #rae, wintl, = 5. 5. WA I R e A 09 Fh i 45

WESshAL]. A&, 2018, 38(8): 2 802-2 815.
YANG L R, ZHANG Z L, YUN Y, et al. The population
structure and dynamics of Dracaena cambodiana, an endan-
gered tree on Hainan Island[J]. Acta Ecologica Sinica , 2018,
38(8): 2 802-2 815.

[6] WEI X, WU H, MENG H, et al. Regeneration dynamics of
Euptelea pleiospermum along latitudinal and altitudinal gradi-
ents: Trade-offs between seedling and sprout [J]. Forest E-
cology and Management , 2015, 353, 232-239.

L7] FEside, £ 58, skmids, 5. AR T E 3R AR B
L5H e B ASRHELT ). ARSI 2015, 39(10) : 980-989.
WANG L L, WANG L, ZHANG L F, ez al. Structure and
dynamic characteristics of Gymnocarpos przewalskii in differ-
ent habitats[J]. Chinese Journal of Plant Ecology. 2015, 39
(10): 980-989.

(81 ¥, WsCfl, fafRigs, 55, M/ N e U v XU Al ol 30 1y 50k
R B s L)) g Mol B 5 k225 4, 2017, 37(8): 66-71
+80.

PRI e S B 0 12 S 5 58 i B A 40 B 4
BB BL F 9K BT 2 21 BRI B BRAR . 75 X BEAT R
A7 BE N T 00 0 24 25 BRAR R N 8 bk 80l
JEE o (8 30E 207V 1) AR 1) et 5 A 00 A R SR I A S
AR B RPN FEA A =S W Ak 5 3% A S A X AL TR A AR
JE T3R8 52 N YA X 7 B A e R T o AR AR i

M BE AR S IR BT ALK AL L IR A AR TR R I 2%
P s I st Ak AIF 5T . T e U JE 5 5 41 v A K e PR T
FE o FHIAAIR G K 7 IR ARG RS G HL ] .

JIANG Y H, XIANG W H, HE Y H, etal. Population quan-
titative characteristics and dynamics of Horsfieldia hainanen-
sis, a rare and extremely small population plant[J]. Jowrnal
of Central South University of Forestry & Technology
2017, 37(8): 66-71+80.

(9] BAEZE. T¢ AU, BRI, SF. Mo/ TEEE AR AR A X O R A

SSMRHE R B A Z R ). AR, 2018, 38(7):
2 481-2 492.
HUANG X T, YIN H, HUANG Q J, ez al. Characteristics
of population structure and community species diversity of an
extremely small population of protected Phyllitis scolopendri-
um[]J]. Acta Ecologica Sinica, 2018, 38(7): 2 481-2 492.

[10] % 8. XVHLZL. BFW A YA T IR AR a5 1 5 F N
ISE4r e R[], PR 4. 2018, 38(6): 1 160-1 170.
XU H, LIU Y H. Relationship between diameter class sruc-
ture and intraspecific and interspecific competitions of pre-
cious and endangering plant Acer catalpi folium[]]. Acta Bo-
tanica Boreali-Occidentalia Sinica, 2018, 38 (6). 1 160-
1 170.

110 Etfl, Rk, XA E, 5. B/ Rl iE BT A AH 4 o5 A AT 4R
WREE 2 531 A0]. M ZHEE. 2018, 26(7): 749-759.
WANG ST, WU H, LIUM T, et al. Community structure
and dynamics of a remnant forest dominated by a plant species
with extremely small population (Sinojackia huangmeiensis)
in central ChinalJ]. Biodiversity Science, 2018, 26(7) ; 749-
759.

[12] A7 7%, BEREE, XUNCR, S5, DU HF AR K 22 B 9 A4 )

R R HL 3 Ay A AR LT db AR R AE A i, 2008, 30
(S1). 272-2717.
HE F, MA QY. LIU X L, et al. Biological characteristics
and geographical distribution of wild Magnoliaceae plants in
Sichuan Province, southwest China [J]. Journal of Beijing
Forestry University, 2008, 30(S1); 272-277.

[13] Eff2n, M. 2= ., S JIVE RS WA A TR %
MR gHO )], W LkrE, 2016, 24(8) . 940-947.
WANG DY, HAO J F, LTIY, et al/. Examination of edge

effects in a Cryptomeria fortunei plantation in Zhougong

Mountain, western Sichuan[J]. Biodiversity Science, 2016,



1288 [ | - N7/ s 39 %
24(8): 940-947. [25] REPF.LER. X M. & AL A AR DXL R 28 R e

[14] FROST I, RYDIN H. Spatial pattern and size distribution of R GHELESWLT ] A2k, 2012, 31(6): 1 419-1 424.
the animal-dispersed tree Quercus robur in two spruce-domi- WU M K, SHEN ZJ, LIU H, et al. Life table and survival
nated forests [J]. Ecoscience, 2000, 7(1): 38-44. analysis of natural Davidia involucrata population in Fanjing

[15] R=EW, &), Fiat, 5. BHEGERY K&K 2 Mountain Nature Reserve, Guizhou Province of Southwest
AR 25t S 2s a4 Am [T ). A &2k, 2012, 32(12). Chinal[ J]. Chinese Journal of Ecology, 2012, 31(6): 1 419-
3 866-3 872. 1424,

YUAN C M, MENG G T, FANG X J, et al. Age structure [26] sk B, B[, xade, S 0002 sl WU [ 2R 4 4 Xt
and spatial distribution of the rare and endangered plant Alci- R BELS M 50 AaAg R [T ). WivT k2B 2@ . 2008, 25(4):
mandra cathcartii [J]. Acta Ecologica Sinica, 2012, 32 451-457.

(12). 3 866-3 872. ZHANG W, CAO G X, LIU G H, et al. Population struc-

[16] [FRmefl, kY rit SEigss s S8 karse )], & ture and distribution pattern of Davidia involucrata involu-
B4Rk, 1998, 18(2): 214-217. crata at Labahe Nature Reserve of Sichuan Province[]].
CHEN X D. A study on the method of quantitative analysis Journal of Zhejiang Forestry College, 2008, 25(4): 66-69.
for plant population and community structural dynamics[]J]. [27] k3CHE, WFEdE, BdE s, %, WAaHEYE RS 2R EERE
Acta Ecologica Sinica, 1998, 18(2) . 214-217. shALT]. WA, 2005, 16(10): 1 799-1 804.

L17] Wt R, ERah, RoRB, % WEmY m 4 TSR Ay ZHANG W H, XU X B, ZHOU J Y, et al. Population dy-
T eI, AR AER . 2004, 15(6): 1 109-1 112, namics of endangered plant species Abies chensiensis[J]. Chi-
HONG W, WANG X G, WU C Z, etal. Population dynam- nese Journal of Applied Ecology, 2005, 16 (10): 1 799-
ics of endangered plant species Abies chensiensis[J]. Chinese 1 804.

Journal of Applied Ecology, 2004, 15(6): 1 109-1 112. (28] mEfls, x| M8, WAk, A5 AS[R) A 5 A R Rl ORE £ 42 2

[18] i dfeds, JREEAL, JRISEHY, &%, i V8L 4 I aod 8 Y v 45 A bl S5K S mks R, Mok B, 2007, 43(12) : 22-27.

LM REHBFFAELT]. A M, 2014, 35(15): 4 272-4 279. KANG H J, LIU P, CHEN Z L, et al. Size-class structure
XIET T, SUP X, ZHOU Z ], etal. Structure and dynamic and distribution pattern of Emmenopterys henryi in different
characteristics of Calligonum mongolicum population in the habitats[J]. Scientia Silvae Sinicae, 2007, 43(12); 22-27.
desert-Oasis ecotone[ ] ]. Acta Ecologica Sinica, 2014, 34 (297 x4, 2= R, BEAEE, & WA R MRS
(15): 4 272-4 279. LRSSt SR 3E S [T, ARl Bh24, 2010, 46(10): 23-28.

[19] v ¥t ZAEMBEASEIMI] duat: o EROL I8, LIUFY, LIK, LIAO SX, etal. Interspecifics competition,
1992, 11-12. population structure and growth dynamics of endengered Cal-

[20] DEEVEY EDWARD S J R. Life tables for natural popula- ocedrus macrolepis [ J]. Scientia Silvae Sinicae., 2010, 46
tions of animals [J]. Quarterly Review of Biology, 1947, (10) . 23-28.

22(4): 283-314. [30] Jpadtae, k&8, X 9. 5. ZELATAZFMBLHE S A

[21] HETT J M, LOUCKS O L. Age structure models of Balsam FaMT]. Mol BF2E#ESE, 2005, 18(6): 651-656.
fir and Eastern hemlock [J]. Jowrnal of Ecology, 1976, 64 SU J R, ZHANG Z J, DENG ], et al. Population structure
(3): 1029-1 044. and life table of endengered Taxus yunnanensis[J]. Forest

[22] % ®.#ew. £ 8. % KA ARRY XA KK Research » 2005, 18(6): 651-656.
ﬁ'ﬁ?ft GEJMER tt"f?%ﬁfn 2011, 30(1): 53-58. [31] R, W, AR, S AT LA Ah #4540 5 %
LIL, ZHANG G F, WANG R, et al. Life table of natural SHAMIELI]. IR R 24, 2015, 33(3): 258-264.
Ginkgo biloba population in Tianmu Mountain Nature Re- WU X K, XIE C P, TANG G G, et al. Population structure
servel J]. Chinese Journal of Ecology, 2011, 30(1); 53-58. and quantitative dynamics of Phoebe chekiangensis in Qimen

[23] X0tm, HE AR, H& IRBS IS (R AR IS 55 I A2 A e [R] )5 51 462 County[J]. Journal of Sichuan Agricultural University ,

RIBFSELT ] M A2, 1999, 23(3) . 283-288. 2015, 33(3); 259-264.
LIU J F, HONG W. Time series model of individual age and [32] LEI T T, LECHOWICZ M ]. Diverse responses of maple
diameter in Castanopsis kawakamii population [ J]. Acta saplings to forest light regimes [J]. Annals of Botany,
Phytoecologica Sinica, 1999, 23(3) . 283-288. 1998, 82(1). 9-19.

[24] WE. fr W, ZEB8L0, % WA Y KA DL R A & Fh [33] SCHOLES] D, PRESS M C, ZIPPERLEN S W. Differences

BEGE s AT ]. M AR, 2004, 28(2) .
XIAO Y A, HEP, LI X H, etal.

252-257.
Study on numeric dynam-
ics of natural population of the endangered species Disanthus
cercidifolius var. longipes[]J]. Acta Phytoecologica Sinica .
2004, 28(2): 252-257.

in light energy utilisation and dissipation between dipterocarp
rain forest tree seedlings [J]. Oecologia, 1976, 109 (1)

41-48.

(%% % . & #7140



