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MEFRREANEATALEEMEE A KL FRIATRAEEHN L, 7 AFAANMEERE A
FRBERIAFAHFEAGEMMHHORREM BRI LE@XTEFRR, A S At
BFF A BN AR RS FEREN. AEEMAHNRAEME N"R EREA,;
AT T AT PR AR T B B B8 2 AN A BE AT VB B & A T Deevey-I &, Sk B F M A W T
Deevey- I U ; A 2% £ 77 20 AT 77, B 41 14K TS 30 & 22 A A 25 oy £ 7 68 30 2 FL 0 AL oy 9 3R
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Quantitative characteristics and population dynamics of the endangered plant Thuja koraien-
sis in Changbai Mountain, China. JIN Hui, ZHAO Ying, LIU Li-jie, JIA Xiang, DAI Yu-hong,
QIN Li-wu, WANG Chao, YIN Hang" ( Jilin Provincial Joint Key Laboratory of Changbai Moun-
tain Biocoenosie an Biodiversity, Changbaishan Academy of Science, Yanbian 133613, Jilin,
China).

Abstract: Thuja koraiensis, a second-class nationally protected plant species, is a unique endan-
gered tree species in Changbai Mountain, with important economic and ornamental value. In this
study, the age structure, static life table, and survival function of T. koraiensis were established by
using individual root diameter and age data based on investigation of wild resources in the main dis-
tribution areas of T. koraiensis. The population development trend was predicted by dynamic index
and time series analysis. The results showed that the age-class structure of T. koraiensis population
was in the shape of “MN” | which was a decline type. The survival curve of T. koraiensis population
under the dark coniferous forest was the Deevey-Ill type, and was Deevey-1I type in pure forest
community. Population survival analysis showed that the survival function of T. koraiensis appeared
irregular fluctuation under the dark coniferous forest. The population distribution showed dynamic
features of sharp drop in early age period, stable in middle age period, and decline in old age pe-
riod. In the pure forest community, the dynamic pattern was characterized by the stability in early
age period, growth in middle age period, and recession in old age period. Dynamic index and time
series analysis showed that the decline rate of dark coniferous forest community was slightly higher
than that of pure forest community. Our results showed that T. koraiensis had some recovery ability

and that artificial tending should be used to promote its normal regeneration.

Key words: Thuja koraiensis; endangered species; population structure; survival analysis; dyna-
mic index.
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TEHY R B S5 FRE AP R S SR R
WFFE RO N 28 22— I BE o 25 J2 i 5 b R 5 0
FER (RIS (8] 1 1) A8 Sl A, i 47 08 25 44 mT DATR
AT AP RE LA ) 25 A RS A AR T 5
A3 ATTRPFRE A 2 %) 235 R RN I A e Fh B 55 44 1) A2 4k )y
AU RPREA: A RG2S B W AR B H Y
FEIIRAS 10 AT ) 5 IR 22 [A) Al 5 B DL I
KRR 25 8 AT R AR i 28 7 V4 s PP R I AR
K AR, O A R X T 2R SIS 1)
PRAp BN A AR B R X

WL M ( Thuja koraiensis ) R FAR} EE M1 & 2k
TR B AR X 2R R R [ R s
PRI, 250 A T 3R EHS (Al B s g o 5
T R AR A AS A ELA v AL A (L, T s
R A0 25 RS A AR Y, A B R s 0 1A
RSP E . AR B U AR T R T2 A
AT Y R A ) T 5 R A AR R 3G 3 O T
A e A ELARELAR A IR S H )™ 5, B AR Fh AL
B, PR IG 28 30 , 2004 A8 E YRR A 6 44
Y WG RN ENA2C. PRI I3 B0 ) ol
AEZSEERIEGY WO LT R A0 A A XA 1Y
PRI R 3 7R JE BE.

WL FE AT F SR 3 AT DX e RV AL 7 /D
H I, X i R AT R AF Y 2R h T R B R fe
S AT SR B AR I R 285D
ok AR X O RS T Al 2 A AT AT, B T
FORURTE RV S AN PRl AR X I
WA BRURIEAT TR R A, AR T A B R A A
B KB P X e S F HeoR AT T
RIS, I EE A EE R AL TR S N I
FE AR ST AL A A L3 A5 R 2 Ih) A H
v AN BT , C A A A2 T PR ERHA TR =
AP A R A T R AT 0 e
SR e LA TR AR, O TR 6 R AT R R 5 ) RN
SIS TR A WA , XA R PR T AT X 5 fi

x1 FEHMRER
Table 1 Description of sampling plots

JFEAARIRE A= i i A DA R0 e DR P SR et B o R
ST, AHIETE L R AR IR AR X 4 il e
AR AN LT, BB T ) B K SRR AR
SERRFAE , 20 A FCAE A BUAR R IR R A B 25
FRUS AT AT, BN R AR R A SR a3, LI
AR R R R SRR R P R A2 418 5 B 4 o 5
W, oAy 48 7 W R AL L HIL Y B 5E BEIE LAY,

1 ARMREHARTGE

1.1 R IXAHEN

5T X A 35 MK 1 1L B R A SR X 31
(41°24'—41°47' N,127°55'—128°11" E) .1 ff FE A
F M TR 1400 ~ 2000 m. 7F 33 551 B 4114
My s B AT R B A3 A TG AR A T AR
JZ 5 E 3 I AR el LA A 0l i
AT AR R A K IR B B 4l AR, [ A 1 A ( Betula
ermanii) FIAEFEK (Acer ukurunduense) 5553070 .
1.2 Wk
1.2. 1 BpAhuldr AR Y R AT KSR PP RE S0 A0 FE %
F i, 2016 4 7 1, K F LR B AR 1476 ~
1850 mZ [] 43531 126 HC R i 2 T ARG R AT A
R AR IR RIS IR A (R D).

TEPANEE 5 P E 30 mx30 m A RE T 4% 1
He. iy TR R A JE T LY B AR AR ) ) 25 8 T B R
Yy, FERR A RO PR I, S B o A s, DA M B 3B AR
SR ST AT RR A A, IR AR b PN R e R R AR B
JE AR S IE AR AE SR bR, (Rl I 2R 4k RE |
] A TR T
L2 2 A RKBIARIAB 2 SREUGHAE IR & 07 %, B4
FEHBZERE 15 AR A G B AR AR , S0 ik A% | )
FHA K HETE B HUTET 50 om 15 8 A HOA B (G 3 B
L) S g 5 2 R AT S MG 3, AE R T
ISR AR FE . ST WY T AR AR S A KR SRS
FRAEAH I ZR B (r ) S5 A 0 R A7 A 36, e R i
TR AR 1Y) B AR A,

oA FEHL K £35S 4 I P4 TR IZH Tl

Distribution Sampling Elevation Longitude Latitude ~ Crown density Dominant species

type plot (m) (%)

ik Pl 1512 127°55’ 41044’ 70 SLRAZ AR FEIRAR 75 RSB, LA, 808 <

Scattered forest ¥ EHE Abies nephrolepis, Sorbus pohuashanensis ,
Acer barbinerve, Acer tegmentosum, Acer mono,
Picea jezoensis var. microsperma, Betula ermanit

afipk P2 1853 127°56' 41°45' 5 FEME WA Betula ermanii, Sorbus pohuashanen-

Pure forest

SLs
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R 81 A A5 1) ) w3 AL R A R JE R R 4
HR 5 4E— MR 4 h 11 AN It —— X R
BT A A RRREL, TS LR 5 HeAa, 22 i s fef
EEFAIRNEE IS G A5 1 5]
1.2.3 b R AATG R4 WSk AT
LSRR RESS f R Zh SR IER B2 T H fig
R b Ji B B AN (] 2 %) SE B A A7 A0 BB T4
o AR Y R M SRR PR G T kS
HESCHR[ 15— 17 1. 52 B B A0 8 2 1 B dis 2 A7 78—
A RAEIE MR/ N T JG— AR E R 1
L AHAAE g i A e P & BB TR o Al BCR
F 5 BRI D Ik R 750 Ak B 4 5 P B e s
[ A AT

FIAAAFREL S (1) FRBIET RREL F (1) SE
TR PR £ (1) SERRREL A (¢) , FBh S Ay
T T FEAORRRE Bl 25 A AR AT R AT o by, ELA
kS OCHR[ 18-19].
1. 2. 4 FPRHE R ES B S As RHFIVEEAE
WA S5 B AR A B AR B BT S O B AT o b
AR AR G R AR AR B AR e B S FR E(v,) (BB
FEE R 5 B A TR B (V) H IR AR IR
GO RO RS O ARER R 2R R AE IR 25 A B S
RV, AESE BT IR 48 ) Fh B 45 44 )
SRB(V,) BRI ES MOk 20-21 ].
1. 2.5 FhEEAARBCR ShAS T 75 S 8 A ) fef 2
FRREEAE IS B0 St b, R B 1R1F 50 3B, 6 F—
KRS TR X AR R 207 1.3.5.7.9
SIS, A I G0 RE B RN RE S5 40 S A A T T
W5 =W Sk [ 19-22 7.

2 ERENH

2.1 RS- R OC R
D ERGT DI AT AR A R e PR
YRR — A A SR BGHRE J £ 750k R 5

DU 1S BRB A P AE 1 | A2 500 , 126 R UL R A A A=
KA AT A 2 2 nTLAE Y 78 ) 2 4R
FEEE Hh o3 A (Y SEARTE R I, AR -AE IR 1R 1Y 7 o (]
VSRR B8 38 1) Wi i 3 7S 15 B PR TR o P )
T HIAR 55 AP (%) R DG A . b A8 A % %) L O i 2k
PG LR TR B 2 A y = 11,2957 Y AH ¢
FE(r) BK, O 0.868, T A i i FE AT A KB 34
AT LA R AU A5 S AR 5 9 W) 6 2 A b A2 5 4 18 1Y)
KR,

s EEARUE RIS N, MO AR -AE S E) 7 AR AT
R 35 3K B 4 3 /K AR A A B A DG il R 480
g R B AR Y = 10.848x "85 () r {HER K,
h 0781, AT W A AR RO H R UG R Y
T PR EE EE A AR 5 AR OC R I B LAY (R 3) .
2.2 W EEAORR R 1Y I A5 1

B GR A5 1) J2 IR (%) F B RRAIE | DA SAE by A Al
i, AN FIS DT o5 BIRRECE 53 LUAE R A b, 2 i
AR W) ff R A RP R A IS R ES A L AR I L T LR
B N RV s A R SRR S G fg gy e 07
Y BHE A /0N, 50 A7 T8 SRR V& A Fh B 1 AR
ARV R BT v e EE ORI IS 9 AR
PO e K, o 22.7%, Hok O IV RTITRS 2%, 4 5 N
19.6% 17.4% , VI 9% LI 5 A R 550 i 120 o /b, I
5.0% WA G — & L], o 13.5% ; SiMRHEI%
PN, B R AR R e LA R IS AN 4 L AN T~ V
WG A 1A B B T LB T 2 O 3k B iR
(28.8%) , W5 B WG N , £ I PR ECE sl /b
2.3 PRS0 sh ARk

BT AR Sh A AL A A 7 ik X WY AL R
FHAR IS 2 (I A AR b B 25 B 45 Fh A AR i A
RS AT M. 3 4 BT LUE S (R IE v  fef 2
FARNREAR 25 S 2 1] ARl 2447 B e U 3, HLAF
TE 26 50 A RETR N R A I G KA R/ INET Ry
V>V >V, =05V, >V >V, >V >V >V, >V, T~ VI 2%

2 HHEMARBEEHEESERNBEXHEMUESER
Table 2 Fitting results of correlation curve between the root diameter and age of Thuja koraiensis in the pure community
TR ST LIPS 240 Parameter F P
Model type Correlation coefficient

(r) a b ¢ d
LRAE R Linear regression 0.833 9.432 5.866 45.198 0.000
XTELIAE Logarithm regression 0.833 1.308 25.177 45.219 0.000
TR FH Quadratic curve regression 0.837 2.932 8.961 -0.304 22.213 0.000
ZRHZEEE Cubic curve regression 0.844 -13.778 22.009 -3.135 0.183 14.819 0.000
SR ZE Power function curve 0.868 11.295 0.764 60.984 0.000
SR 2k Exponent curve 0.833 15.043 0.171 45.230 0.000
Logistic ARl 2 Logistic growth curve 0.833 0.066 0.843 45.230 0.000
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Table 3 Fitting results of correlation curve between the root diameter and age of Thuja koraiensis in the scattered community

FREAIAHY R FREL SR Parameter F P
Model type Correlation coefficient
(r) a b c d
ZRE BT Linear regression 0.760 5.274 7.260 19.194 0.001
X IR Logarithm regression 0.763 4.725 21.376 19.450 0.001
TR IHZ FH Quadratic curve regression 0.767 -3.325 13.219 -0.932 9.274 0.003
ZRMZL B Cubic curve regression 0.779 41.830  -35.275 15.182 -1.669 6.179 0.009
SEPR N £ Power function curve 0.781 10.848 0.818 21.949 0.000
FEEZE Exponent curve 0.768 11.211 0.274 20.123 0.001
Logistic 4= K ffZ& Logistic growth curve 0.768 0.089 0.761 20.123 0.001
x4 VIEHEMMBEERENNTELY
Table 4 Dynamic index of age structure of Thuja koraiensis populations
I AR Vi v, Vs Vy Vs Ve Vs Vs Vo Vio Vi Vi Vi
Distribution type
WA 0.225 0.237 -0.140 -0.263 -0.678 -0.211 -0.533 -0.429 0.000 -0.500 -0.025 -0.001 -0.006
Scattered forest
alipk 0.458 0.429 0.611 0.763 -0.211 -0.417 -0.429 0.000 -0.250 -0.533 -0.188 -0.003 -0.005
Pure forest
35¢ AT : WA R A S 1 AR VTR oy D A
e St e AR A B 1A AR o A
301 [ 60k Pure forest it AR BB (2 1) RN ARRE TS (2 2) S
8 ocl N
N E HRREALA 7
S L -
ﬁ; H 20 y=208.09x""""(R*=0.6402) (1)
8 15+ -
g8 y=23630x"%( R? =0.6457) (2)
5
10+ N MonLy N Ry
& 10 LB TR 5 A5 i e B AR R A I ] 2
5r N 24 S
A (£ 5) BB (K,) FIFET-R (q,) KE ,
0

I 1

mNv VT W W XK X X

W & Age class

1 WIEE R AR IR B S 4540

Fig.1 Age structure of natural Thuja koraiensis populations.
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>V, V ~ X (BRI ) 193l S48 8O TAME, 9
firf FEAAITE LG U B N R R 5k 52 BIR. b 3 4 0 25 4
AR LSRRV, VYN TR R RE N 5
IR AL 22 R R A SN PRI, HOE R T R Al bR
& 11 b B AR I 45 4 3 25 45 %00 Bl o - 0..006 Fil
~0.005, Ut W A= T 7 1) 6 0 R o 0 R R I o
TR
2.4 FREERESA AR S AR

H T EPAME A A F AR RG22 SET 5 SET
IR R U T, Wratten 2512 00 B S
A i e BB (B 25 5 R AR H AR 3 I 5 BT LA
Xof B i R R 00 ) B R T 7 R 5 O vk iR AT

FE I ITESS T, Sh G TE R () 52 4 rp b T 45 34
AL A K S T RE T 55, ME L 5 i B 0 R B vk
MET:, HERL I AR L PG, Rl RS A 1) 1R
TR (R

WIEE A (e, ) SO x S AR IR G- 25 4
FEREST A BEVE RO REAE V IR SR 3] iy (L, 2l AR
TEFIRELE VIS 90k 31 = (U0 I AR BV VIR )
T SR 7 VIS SR AR (0 A A7 PR 45, 2600 5
T S HRAFNE TR BRI R RS T 5058 38 1
AET7, AR BEYE B2 B Vs g VIR Rk 2] 1 RE B
P B B A B AR A R RS T
Pt se S AN R i 15 e PO T I, B3 XTIk 2%
() SR H M 0.50.
2.5 GHEEEAIRP AR h 4R

AET5 238 i e ) i R RO F IR A I R A7 T AR
B, DS SR B, 735 A XA Inly N, 42
Tl 5 e R AR AR (0 A0S 4R (R 2) R TR N
A ARBCE R R RTINPET A, Rl AR
Ko, FIEER BE RGN, Fh P B S i, SO LA i BUR
WA WK FET- BT 28 SRS AT
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Table 5 Static life table of Thuja koraiensis populations

IrAnZE Rl [iEE0 a, a,” I, d, L, T, e, q, In, K,

Distribution Age

type class

&G I 55 208 1000 649 676 1513 1.52 0.65 6.91 1.05

Scattered I} 71 73 352 161 271 837 2.38 0.46 5.86 0.61

forest I 93 40 191 67 157 566 2.97 0.35 5.25 0.43
v 80 26 124 35 106 408 3.30 0.29 4.82 0.34
Vv 59 18 88 21 78 302 3.42 0.24 4.48 0.28
U 19 14 67 14 60 225 3.35 0.21 4.21 0.23
VI 15 11 53 10 48 164 3.09 0.18 3.97 0.20
VI 7 9 43 40 116 2.67 0.16 3.77 0.18
X 4 8 36 5 34 76 2.09 0.15 3.60 0.16
X 4 6 31 29 42 1.37 0.13 3.44 0.14
XI 2 6 27 - 13 13 0.50 - 3.29 -

4fipk I 6 23630 1000 861 570 730 0.73 0.86 6.91 1.97

Pure I} 11 3291 139 95 92 161 1.15 0.68 4.94 1.15

forest I 19 1039 44 25 32 69 1.57 0.56 3.78 0.82
v 50 458 19 9 15 37 1.92 0.47 2.97 0.64
Vv 210 243 10 4 8 22 2.18 0.41 2.33 0.52
Vi 166 145 6 2 5 14 2.31 0.36 1.81 0.44
VI 97 93 4 1 3 9 2.31 0.32 1.37 0.38
VI 55 64 3 1 2 6 2.15 0.29 0.99 0.34
X 55 46 2 1 2 3 1.81 0.26 0.66 0.30
X 42 34 1 0 1 2 1.26 0.24 0.36 0.27
XI 19 26 1 - 1 1 0.50 - 0.09

a,: T x RN IR A% Existing number of x age grade; a,

*. aJ%J‘_E{E Correction value of a; [, : . fEx ﬂ?‘é}iﬁt“ﬂﬂﬂ/ﬁﬂ:f(ﬁ/\k&ﬁ( Stan-

dardized number of surivors at the beginning of x age grade; d,: M x Bl x+1 28] F# I N ARAELSET- %K Standardized number of mortality from « to x

+1 age grade; L, : M x B x+ 1 W20 E] R DY 7735 19 AMAEL Number of survivors from x to x+1 age grade; T,
W AR ) 2 A S B B T B3 R 54 Life expectation of individual in x age grade; g, : M o B x+1 #ZR FRIH R FET R
: 1, X%X Natural logarithm of [ ;

=x age grade; e : A x
Mortality from x to x+1 age grade; In [,
HREZ AR FEARSE R T, K i 4hbk
FET T4 32 PRI ik 20 1k T{E—F%Eﬁﬁﬁi/\ﬁiﬁ
PRIEAT B0 1 15 VL RE O, MR RERS T AR E , PR R
i Deevey BRIy, ARSI B ISR S
Deevey I0 70 T2 i 2 0 45 5 R BE I, SR 2 Fgk
SFRAUHATICE , IR B R NV, = Nye " #i3A8 De-
evey II B A7 3 M 4, & oR B0 NV, = Noa™ Hili iR
Deevey W AFEIG 2, b N, (N o0 AR R 8 4

Te —e— B4k Scattered forest
—— Bk Pure forest

0I oI m N

R-
s
=

vV VM W W
W 2% Age class
B2 SHEE AR M

Fig.2 Survival curve of Thuja koraiensis populations.

. = WA S Individual number

K, : JHZ% Disappearance rate.

VAP % 50N R TR B0 3 A IR 8, b AR FE T
sz [18]

B EEARAFIE A R R (3R 6) Wos, Bk
FEVE TR BRI R (AR IR T R BB R 1 R,
FHEAETG 28 T #4 F Deevey I AY, BPRIFE TR
1, MR AR TR WA THe e . AR 7 vh 45 4K
BEALY RE = T pR B Y RMEL, ROREA7 15 it 2k
T T Deevey Il #Y, RAARIE K s fif B AORDIE A
— MR E ST,

2.6 WifE EEARIIE AR A7 SR AR

H1& 7 7T LUFE HY ) i 2 A A e 1) 2 A7 38 o

S (¢) BRI NZET AR, BRIET-3F (1) ) 5 H

R 6 FEIBEHEEMMETEHEQIEER
Table 6 Test models of survival curves of Thuja koraiensis
populations

Vit itk R R?
Distribution type Curvilinear equation

HE ¥ =6.6466¢ 000 0.9557
Scattered forest y=7.2209x"0313 0.9880
alipk y=12.723¢70-366¢ 0.9093
Pure forest y=14.363x"1-4%6 0.7267
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Table 7 Estimation of the survival function of Thuja
koraiensis populations 80
peEe R Dy e e P e ol
Distribution Age Survival ~ Cumulative PR Ao 1
type class function mortality Death Hazard rate
S(t) F(t) density function - 401
function A(t) E
f(t) g 20+
HUE I 0.87 0.13 0.13 0.14 5
S
Scattered I 0.69 0.31 0.17 0.22 g 0
forest I 0.46 0.54 0.23 0.39 g 2501 B
v 0.27 0.73 0.20 0.53 mﬁ
A 0.12 0.88 0.14 0.73 & 200
Vi 0.08 0.92 0.05 0.46 E
Il 0.04 0.96 0.04 0.61 1501
Vit 0.02 0.98 0.02 0.52 100k
X 0.01 0.99 0.01 0.50
X 0.00 1.00 0.01 1.00 sot
X . - - -
Ak I 0.99 0.01 0.01 0.01 o'I T A T A ST
Pure forest I 0.98 0.02 0.02 0.02 % %% Age class
| 0.95 0.05 0.03 0.03
v 0.88 0.12 0.07 0.08 3 ﬁﬁﬁiﬁf%(A)*ﬂéﬁﬁﬁf%(B)ﬁqﬁE/’ﬂﬁﬁfﬁ(%ﬁ]%
\ 0.60 0.41 0.29 0.39 A I T 7 470 T
Vi 0.37 0.63 0.23 0.47 Fig.3 Time sequence prediction in quantitative dynamics of
VI 0.23 0.77 0.13 0.44 Thuja koraiensis population of scattered ( A) and pure forest
VI 0.16 0.84 0.08 0.38 community (B).
X 0.08 0.92 0.08 0.62 a) JRIGEHE Original data; b) 1 MRS After one age class; ¢) 3 4>
X 0.03 0.97 0.06 1.05 905 After three age classes; d) 5 MG After five age classes; e)
X - - - - T 95 After seven age classes; f) 9 AR YL 5 After nine age

FABL, 38 HAN B P AR A R eR BT S Vi 4
R AR BE W ., 2 Je #a T2 5 AL T8 L pR /(1)
e M2 3B 8, FE RS A PR A (1) 7R3 V I S i 4
S S A HLIU A B SR A B, AR LRSS V
W 9 BLA 248 K AU

BIOMRERE P Hh A A7 3 ek B IV IR ST T P 2%
ZJR A SET 5 pR AR f (1) 76 V B SLRTHE n ,
GBI, G R R A A (1) 76 T ~ VI ZE
e, ZIE RIS AR5l , BB R ELE SR VIR SR
A2 K AR
2.7 G EEAT RO 2 AR A I 1) 81

DASE PR A5 A0 3t A S M A ol A 5 I 20 AR
N IR RE , 5 BE— IR AR B P X D5 i W 22 9y 1.3
5.7.9 MEG R RRCE SR B (K 3) A
FHETRG PP AT R A5 0 0 A B e A T
B PRI 1) J RS Bt I TR 4 RS 2 13 i 1
Z WAL,

BUEREE  FBEZE DT 1 MR, T T 4K
AT | IV I LS AR B AT B b FE T8 5 22
Di 3 gn , VIS AR BCE >, VIR LUR

classes.

Boddghn, 201 5.7.9 A GUm , A Ko W W5
I, R RLE f Bl L D i iR A 4
AR T 1 MRS T~ VIR
AR, VIR 2 2817 3.5 il
FJr VI G LR ), B i AR 2 2 )
7.9 NGRS RECR GRS 2 ARV T
ARARMREA N T, BEAE Ay — 52 Bl HE SR

fie .
3 8

3.1 IR AR O S5 R IE S AR A7 BUIR

Y AR AR AR A5 A S S S S L E B
AW R RS N B DT < 07 BB % R 45
e I S 2 A o T s 1R 2 T2 A i ) R A
MEEL I BT B A P K A s TR LA B B,
ToRFUA PRI 1 | 50 f R A 4 A AR A AT
TESERRJZ | S AL AR JSC e A3 B — E R 1Y
RIS, AR AE N S8 A S, BRA 1 R e R
v LR A7 AN SRS SR ZOE 1) 1R AU v P 2
RAREER T , ATRERME S fE—E T N AR E
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2J) B AN B 2 IR o B )P A 8 S DR S R ) 2
TG, 4 ET AN LA S BE 2 A AR AR T fE B
L HOR U SRRV A X AR R 1 ) i A
PR REC AL TR RN R B

FUARZRAMETS it EERIMPRESERF 3 | A SRR R
ARG, Fh R T 25E [ B 0 e B DR 445 A
WFFER I, XS TARR LA s B B8 05 X0k 3277 AR 0 %)
B, FHT R PR AR AT 0 38 0 BE ) 55 HAR A &) e 3 &
LSNP HR IR, G SR TC 2 S A
VRI & JR R A (R0 RS M DA AR 357 XA
—sEREE F R T I B AR R A SR B
TR SRR A R R BT.
3.2 Wit EERIAPRE R S

A A A e A T ) e R AR R A SRR Y
BLARPR AR T — MR AR W S5 AL SRS A ) A T
MR AR IIE XS AR B B IR b,
KA 2% (Alcimandra catheartii) URITH ( Cupressus
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