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Abstract ; Acer guizhouense is a kind of evergreen broad-leaved tree with scientific and economic value, which only dis-
tributed at 770-1 000 m in evergreen and deciduous broad-leaved mixed forest with mountain barrier in Xinzhou Town of
Huangping County in Guizhou Province. So, it has significant value to explore conservation biology of endemic plants by
studying its population structure and dynamic change. We took general survey in suspected distribution area, set up plots
in dense area for full investigation, and analyzed the population structure and quantity dynamics pattern. The results were
as follows: (1) The natural distribution region of A. guizhouense was very narrow, covered about 0.3 km” in Leiping with

a total of 2 600 trees. The dense area was 0.03 km’ , average population density 78 800 trees/km’. The sporadic distribu-
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tion was 0.27 km” | average population density <1 500 trees/km’. The species occasionally distributed in about 0.05 km”

Feiyunya of Dongpo Village. But there was no natural distribution between Leiping and Dongpo. According to the SAFE

index and evaluation standard of TUCN, A. guizhouense was EN species. (2) The structure of A. guizhouense population

was increasing and the proportion of young tree in population was 63.23%. The size of population density was young trees

>middle-aged trees>adult trees. There were 2 peaks in the I and IX age-classes on the mortality rate curve and disap-

pearance rate curve respectively, then there were 2 troughs in II-VII and X —XI age-classes. So the survival curve of pop-

ulation was more in line with the characteristics of Deevey-Ill model. (3) The main reason of few population individuals

of A. guizhouense was the plant death or loss caused by human deforestation and habitat destruction. It is a practical and

effective reasonable protection measure to carry out artificial breeding and ex situ cultivation when we strengthen the in

situ conservation.

Key words: Acer guizhouense, population structure, time-specific life table, quantity dynamics, endemic distribution

PR 2R AR A A FIRE RIS b, LURNEE
WFIEXT RN 2R 2800 3, R IR AE S 2 ST I 45 )2
YR (BT  C45 FVRX LA R 5 AL TR 1) 4 0 45 7
R S A RRE 0 H 2 AR R 2 R A R R )
T BPR A AR 1 5 O S e, BB A W o o ok Bl A AR
1k i 3 — 4 B 9 4R (L L wh (&2 5 M AR, 2015,
Holeksa et al, 2007) , Ff i 4544 48 fk | Fliie AF i 6
R EEAEIS B 20T B Sh SR LR AZ 0 1Y
FERERSE, 2001; FRAL055, 2005; 5K 95,
2007.,2008) , A, SR FHAPRESS G 20 B R sh A R4
(R T IS 5P B ) AR AL X B MR A A 1
P Wy eE gy B O (IR ST S, 2015)

SN (Acer guizhouense) JENEM B} ( Aceraceae)
B (Acer L) #EERA I FRA AR R 8 ~ 12 m
TEHE 20 ~ 40 cm, S 5 M BE 4 B 25 7k JE BT
1987 4 BT %€ 44 W BT Fl (25K BE, 1987) . {41
15 T 548 B B4R 770~ 1 000 m A7 L4 57 % 1)
T ERTE N IR R AR R, AR BT IR R R, PR AR D
ZYR RO AR R AT IS ST R T A s AR
PN o LR b 1 o A AR o3 TR ) B G N B
2007 ; FEGREF, 2011) , (HAE AR 452 T T i i = 1 51
GORL, AR WA YR S A0 1 SZ BRBLEE , A SC LA B
A A 358 DX R A AF 98 X6 52, X R RS A R
A TR T 92 8 2 AR R S A RRAE 0 H
Rt — AT B M AR 4 9 IR 8 RO AN A BT
R F AR HERL 2= 1R A

1 B R 5 #F 5% 07 %

1.1 FEXHR
VA DX A7 T8 EOBT M TR PR A (Mo B AL B

26°59'42" E 107°56'34" N, ik 880 m) , R A (Hb
PR K 26°56'56” E ,107°59'22" N, #E4% 790 m) |
O 2 Ui I 1, A< o™ g€ I AR AR
14.7~15.1 °C , %M 1 200 mm , J& W HH 2R
PEVRIE A I A DX DR A v AR
I, MR SZ N R RAR ™ 5, B IR S5 40—, fF
A REYI RN D
1.2 AR FE
1.2.1 F4MAE B %tk 2015 4E 4 1 6-20 H
O BB M B PG IR AR A R s B — AN —
FEA—a 0 5PN B B B 4 A1 DX AR A7 P A1 S il i |
A€ U1 g 1 R S DN ESE e VA mee o
Tof 0 53 1 A 28 A 0 A1 DX (R R %85 B =10 000 Bk
kem? , A 5 505580 SE 3K ) TR B 40 A DX (PR 28 % <
10 000/ km? , A= 3% S AN S22 I B IS ™ )
Gy 2 BRI AR AR M T R A K4l R A
DX 4 A AR PR EE R Y M SSURRAIE | W 2 30 ) A 1T
Wi e 4 R, AR 3 20 m x 20 m AY
FETT, FEHBTEFRILTT 4 800 m?, A FETT I T AR
PPl R AR SN B v BE M AR el i i AT —
MHC S, 7EED 20 m x 20 m BET R R E 14
5m x5 m /MET PEAHVER)Z 55 8 A bR
FEPI P T LA R] s A AN HEARE Ty ) v ot AL
BRI 1T mox 1 m A/ NEE T 0 A A P 2E 0 . =
JERTERE, WIRES TR .
gt s 5 4 0 A X9 U = % R O A X R 4K
(km®) xBEEEA A5 XA (km® ) 3 B 20 A X 0 R & =
g o3 A DXOFIAREL (km® ) xR 7347 IX TR (km?)
K Clements et al (2011) & H ¥ Fhpr K 4

fit J1 (species’ ability to forestall extinction, SAFE) 4§



550 OO0 W

36 %

$H TUCN FPEA AR 1 (TUCN, 2001) SR PFAR ¢ JH B
YRR Y T W 15 R

SAFE 5% = log (N)-log (MVP)

A, N R AN B R4 A X R RO
MVP JERRHE1Z W) Tl i) Bl e S H0ORN 38245 S 8000
Fe/INAT 25 G R B B 22 0, L AL E A 3000
(Traill et al,2007 ;Richard et al,2014)

1.2.2 ZEX 5 Fedp S A2 B4 FEEPAER
A5 TR /N 2 2 AL 40 o B 23 ) e o U 52 LA
(A S8R, FEAE 9 o i ol o R AR RS F R AR
BRARWR L5, FE B T RAFSCR (JRAR4R % ,2015)
R FR A7) I35 PR A 118 6 R RN A% 2 1) A8 AL AT — 3
PERYHRE A (Frost et al, 2000) , BUR FHAR AU 2
()7 3SR AT BT S MU AR 25 4 (IR I 55 46, 20155
Sy M 2013)  HE SSIECR 45 G SN B AR
SRR B S MR M A2 KN 2E S em Ol 1
AERRI N 12 DS 0~5 em N [ 4% 5~
10 em K5 M #29%,10~ 15 em W& MR, B I
Tz 55~60 em A XIAEH 5 1 ABHEXTNEE 11
P50 AR 5 2 W 9, KL M, SR i 45 1R
SN BR) A ARE E

1.2.3 #ABAF S AFREAEFRRE S, R
AT KA F |, SET-% B sREL f,,, RIS R R K
A ) ITEEGE T A B il i 2, OF B Sl
A T B 45 4 R AE D Bh 2578 AL ( Kauffman et al,
2006; Hi/htE, 2016) , HitB AT .

Sy =S8, -8, + ;oS (S, HFFIER)

Foo=1=5

foo=(S, =1 =8)/h, (h WIAHTENE)

Ay=2(1-8)/[h(1+S5)]

1.2.4 #FHESZH R Wb AT 5t
NG FRE S A RRAE , T893 75 FE RN P 0 A 205 1 2
WL RIAMAECR AR L S S FE RV, ) FIFPEEE AR G 47
WL B SRR V) ARARRINE TS O T
MRERAE IR S Z I8 (V) , B AI AR
(BRI 1998 X7, 2011; B4 2014; &
I 2008 BHIERSE 20145 XITEHESE 2016)
Sx - Sx 1
Vo=— X 100%
max(S,,S,.,)
> (S, x V)
V, — x=1

pt k-1

PIEE

1

+

X

k-1
2 (S, xV,)
V " _ x=1

pi

k-1
k x min(S,,S,,-S,) x 3, S,
x=1

2, VR PR B e 9 AR s ) A M4 Kl e 22 fh 5l
ABIREL, v, R T RERE A (0 AR W 25 40 3 252 fL 18 4L
S, S, IPFRIRER x FNHS x+ 1 G IEL k3R
IR R AR I max/min ( -+ ) BUE 5 531
KAG//ME, V.(V,) <1.V,(V,BUE $1 ZAER 551
S e £ 5 PH AR A 7 A I8 4 1 8 A B (A
MREAFIE 25 ) BRI S8R RRE S 4 M I 3 25 5%
A (TAESE, 2008) ; i 7 76 A K HE — I 152 B Sh
T, v, WS KAEF S (EAHDE, B K (S, X AR A
PR IRAFEE TR, AT K S AR AR
IENTH R R R R A, B O v, (BRI,
1998) , V., "$EAR 2 Pl i 2 1 3 2530 T REAIL 0 52 i
TR I NI R E S R

2 HERH4M

2.1 SNBSS GERE METERNE

JE S L R I e s T = 7 L K
K 770~1 000 m A L1104 57 B 1Y) 5 Sk ] - TR S 4K
B A b A AR AR R R Y A SRV A Y 7R AR
Pebt i B RG XA FErA, (HAE B FEA ~ AR
YA 11 DX R R AT B8R0 . ARYE LM A A
SRAYAT DX Sk I i R A R b AR 1L’ R
LI BB RS 3 o0 F SR O A X, €0 i 2 P L
I REESEARIX A B .C D R R AR 3 B ARC
Mo I ST A R I SN AR BE A AR A X Y
0.03 km*(500 m x 600 m) , H:Hp #8434 X 2 0.03
km*(250 m x 80 m+250 m x 40 m) , Fi i (B2 ) 4
1% 0.27 km®; T340 FEARBEF Y € a BRI A 2
0.05 km’ PR B 43 A, HLAETE B AR E 8, A ST
IR L SR T BE F R A7 3 ] PN AR AR
112 600 A3k, Hor 2 525010 XA 2 300 A28k, F-
YR EsE B 78 800 #k/km*(72 100 #k/km” ~ 85 400
BR/km®) BB 20 A X AT 300 Axbk ., 43 X s i
e FRE AN 5] B A X 3> 85 4000/
km?, B X 38 <1 500 #R/km?® ; RAS €z HE UG
XA 70 Bl Y 77 T35 R AR T2 550 #k  SE X R e
FEZ) 11 000 Fk/km®

R SAFE 8BS 15 35 1, T5ERAT 20 A B 57



53] XIEFIEAE . SLINRFAT R St A IR 285 4 2 3 25 F 5 551

750 m 1000 m

BT SEINBR A SR M 3 i B AT X R

Fig. 1 Location of natural distribution and the distribution size of Acer guizhouense

PR RS B0 - 1<-0.187<0, B4 IT SAFE 5%/ 1
(L, T ZR A R 28 0 A0 1 53 M Bk SAFE $5
$oh-0.862, 8 F -1, HHE Clements et al (2011 ) ¥f
TUCN £1 {8 2 5% Wi fs 55 % b 1 K 4 (EX) | i fi
(CR) #if&( EN) Bfa(VU) (L& (NT) &85 I H
SAFE #5501 “ Threatened” (52 B ), KR 5 4
X153 R Z g b, [EIEE, AR 4E TUCN (8 PEA0 B o
F T SN B A3 A DX AR /N (<500 km?) | 25 (6] 43 AR
R BAL (P E IR TEACA 1 2 A ), B AREE
WAL, MU 5 B A AR Y 9.26% , PRI,
S BRAT R AP fE YR ( EN) Jul,
2.2 EMEMFEERS T REREN

B2 s, R AR At 25178, T 849
AMMEiZ b5 27 R BG4 800 m’ FE b N 3
P ARSI 378 Bk, P42 0~5.0 em PSR
Pk 239 ¥k, 5 EEANFIRER) 63.23%,5.0~20.0 cm Y
WA RE 104 £, 5 EEASFREERY 27.51% , 944 >20.0
em WIBAERACA 35 #k, iR FIEERY 9.26% .,
1£<20.0 cm B, BIRE A AR BRSO B AR L3
Jn &> Y 48>20.0 em B, XSRS
XU I SN BRI (9 A I 2 1 B TR T

®1 ZMBEFHEFLER SAFE 55
Table 1  Individual number of the Acer guizhouense

population and the SAFE index

e R s

S LS I3 A TR L SAFE 544
L L Individual

Distribution Distribution area SAFE
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Fig. 2 Histogram of DBH classes of Acer guizhouense population
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Table 2 Time-specific life table of Acer guizhouense population
¥ el
£y
le 2k DBH class x A, a, I, In(l,) d, q, L, T, e, S, K,
Age class
(cm)
I 0.0-5.0 2.5 5 239 1000.00 6.91 732.22 0.73 633.89 1075.31 1.08 0.27 1.32
I 5.0-10.0 7.5 5 64 267.78 5.59 171.55 0.64 182.01 441.42 1.65 0.36 1.02
I 10.0-15.0 12.5 5 23 96.23 4.57 25.10 0.26 83.68 259.41 2.70 0.74 0.30
v 15.0-20.0 17.5 5 17 71.13 4.26 20.92 0.29 60.67 175.73 2.47 0.71 0.35
\Y 20.0-25.0 22.5 5 12 50.21 3.92 16.74 0.33 41.84 115.06 2.29 0.67 0.41
A\l 25.0-30.0 27.5 5 8 33.47 3.51 12.55 0.38 27.20 73.22 2.19 0.63 0.47
VI 30.0-35.0 32.5 5 5 20.92 3.04 4.18 0.20 18.83 46.03 2.20 0.80 0.22
VI 35.0-40.0 37.5 5 4 16.74 2.82 4.18 0.25 14.64 31.38 1.88 0.75 0.29
IX 40.0-45.0 42.5 5 3 12.55 2.53 8.37 0.67 8.37 18.83 1.50 0.33 1.10
X 45.0-50.0 47.5 5 1 4.18 1.43 0.00 0.00 4.18 10.46 2.50 1.00 0.00
XI 50.0-55.0 52.5 5 1 4.18 1.43 0.00 0.00 4.18 6.28 1.50 1.00 0.00
XII 55.0-60.0 57.5 5 1 4.18 1.43 4.18 1.00 2.09 2.09 0.50 0.00 1.43
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Note: x. Midpoint age (c¢m); A,. Width of age (em) ; a,. Number of survival individuals; I,. Proportion individuals surviving from the beginning to age x, [, = a,/a,X

1000; d,. Number of dead individuals from age x to x+1, d, =a,—a,,, ; q,. Mortality ratefrom x to x+1, ¢, = d_/l_ ; L,. Mean number of survival individuals from age x to x+

1, L= (I,+l,,,)/2; T,. Total number of survival individuals fromage x, T, =3L_;

K, . Age specific mortality, K, = In(l,)=In(l,,,).
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Table 3 Dynamic value (V_, %) of individual number change between two neighbouring age-class of Acer guizhouensis

population and dynamic indices (V,;, %) of population age-class structure

V.
V/ I/l”"
I 1 Il v \ VI VI VI X X XI XI
73.22 64.06 26.09 29.41 33.33 37.50 20.00 25.00 66.67 0.00 0.00 100.00 63.13 5.26
10 9 A 1.60 1 B
g 7 1.40 A
E 8 1 - 1. (/x) 120 -
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S y=8952x
§ 5 1 R%=0.831 0.80 4
=4 0.60 -
@ 3.
= 040 1
5 2
% | 0.20 4
0 — 0.00 —— —
I m vV VIV X X XX vV ik vie X X XXl
4% Age class #YZ% Age class
K3 Al SENBEFRIRERAETS HZ A B. SEMBFPEERSET A (¢, ) 2 BaM R (K,) ihZk
Fig. 3 Survival curve (A) and mortality rate(q, ) and hazard rate(K ) (B) of Acer guizhouensis population
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Fig. 4 Survival function curve of the Acer guizhouense population
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