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Abstract: Salweenia bouffordiana, a Salweenia species discovered in recent years, is a rare and endangered endemic
species in southwest China. Through field investigation of the S. bouffordiana population in Xinlong County of Sichuan
Province, this paper aims to establish its static life table and draw its population survival curve to depict characteristics of
the population structure and to use its population dynamic prediction and time series analysis to quantify potential population
changes. The results are as follows. Firstly, the S. bouffordiana population is a declining population. The dynamic indices
indicates that the population has high temporal variability, low stability and anti-interference ability, and highly sensitive to
external interferences. Secondly, the static life table shows that the S. bouffordiana population is extremely unstable as a
whole. Its survival curve belongs to the typical type of Deevey-Ill with the high mortality in the early stage. Thirdly, the
survival functional curve shows that the S. bouffordiana population grows poorly in early age period and declines obviously in

the rest. Fourthly, time series analyses indicate that the S. bouffordiana population is extremely short of individuals in early
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age and could hardly sustain in natural regeneration. Its population structure would continue to decay in the future. In situ

conservation should be introduced as soon as possible to maintain and improve its natural regeneration.

Key Words: Salweenia bouffordiana; endemic species; population structure; survival curve; survival analysis;

dynamic index
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Fig.2 Seedling distribution of S. bouffordiana in samples

PLTHL A BRI EFE KON 0.04 , T WHEZR VLA SRR SLARFEXT S S BEHL TP HAT 55 B U | SR W H X PR 858 A9 1
JO7 AR, 1T EL phy T AR 2 R AR A TE AN R DRI 8 A R S R A 17 J T iR B AP

F1 BEIZEREMHENTEHETN
Table 1 Number dynamic of S. bouffordiana population individuals
AR5 B i(d o s 4 B ib(E Bt AR B Ab(E
Number dynamic Number dynamic Number dynamic Number dynamic Number dynamic Number dynamic
index value/ % index value/ % index value/ %
v, -20 Vy =375 Vi 0
V, =375 Vio 54.17 Vis 33.33
Vs -27.27 Vi -35.29 Vig 0
v, 27.27 Via 52.94 Vo 50
Vs -42.86 Vis -33.33 Vi -66.67
Ve 0 Vig 50 Vy 66.67
v, -17.65 Vis 33.33 Vy 0
Vg 11.76 Vis 25 Vo -66.67

V, FEEER n B n+ 1 SR AMARBCR ARG, v RS T 21 TR AR AR 1V, e Vo AZEHE the individual number change
of the population from age class n to age class n+1, V, means the individual number change of the population from age class | to age class Il , the V, to Vy,

are calculated in the same way

2.2 MEETAR GRS A Ak

P A 25 VT A IR LRI R A AL A R T R B AT 8 0 8 K TR BT IR G R RR A TR A0 (1) B iidi/IN (3R 2)
TR EE T3 1 (e, ) B B SR 38 n S2 300 1 S0 5 D R RS ) L RORE 17 R 4R 11 2 i 3 28 g i, LB/
WA AE S XXV WAL (e, =1) , T KIIEEH e 20 XIV AL (e, =7.667) , 1 WA HHE 29T 4 5K & Fh B 7R 45
G BAT IR B A B R A B PRRESET R (¢, ) STHRR (K, ) SLB T R R B e 2048 19 3 25
A VLA R G PR AE TR 5 1 2R SR A 55 NI 25 iy 2 I o S 08 o vy 2 34 A P bR 285 (L 7 2 X 4 B L
HIURIZNE B, AR TSRS . BRIIL, HE BT AR SR A 2 I AR AR RS PR e
R

28 R3.3.3 MG HEZR VLA R A AR e L& 1
N, = 186.3488¢ %% (R*=0.8424, P<0.001)

N, = 1418.521x >'*¥ (R*=0.998, P<0.001)
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FIBET RS TR MR, RO TR A, PR 22V T AR AR LA R IAE T - = R a5

DI B AR, DAAATE B X RO DAL b, R U8 Al 22 VLA R DR S 2k dr R il Ae s th Ze (| 3)
Il 3 AT, 22T AR G P REAE TG IR TESR T 2058 MR UL 2 R R, E A VIR GRS , Bt 22, H
EACRAESS XV XV XIX AN RIS XX M L2 530 0, [FES [ 55 XXT #8902 J5 A7 17 F0r) X Bt
B3k 0, Fe A HE VLA R AR AT T 50, T i B MR A T8 S AR 5, YA e A XV XVIL XIX #%
PR XX 2 5 KRR BRIET . TEAAIE I T THT , e 5 V1A JRR SR 5 0 1 P o 6 2 Ak St
FE S AREL KGEERGFHEAIF TR —3 ¥ Deevey- TR, 5 50T R4 i 7E IR
B, HAG A B RE T 1 AR AR

R2 BRBEIEZREMBHRSEGR
Table 2 Static life table of S. bouffordiana population

W®a MR (D)

Age class Interval/mm A e L Inl, . 1 L. . o K
I 3 mm< D <4 mm 4 1474 1000 6.908 771 0.771 615 1021 1.021 1.474
I 4 mm< D <5 mm 5 338 229 5434 132 0.576 163 406 1773 0.859
il 5 mm< D <6 mm 8 143 97 4575 45 0.464 75 243 2.505 0.624
I\ 6 mm< D <7 mm 11 77 52 3.951 19 0.365 43 168 3.231 0.454
v 7 mm< D <8 mm 8 48 33 3.497 11 0.333 28 125 3.788 0.406
Vi 8 mm< D <9 mm 14 33 2 3.091 6 0.273 19 97 4.409 0.318
VI 9 mm< D <10 mm 14 24 16 2773 4 0.25 14 78 4.875 0.288
VI 10mm< D <llmm 17 18 12 2485 3 0.25 11 64 5333 0.288
X 1l mm<D<I2mm 15 14 9 2197 2 0.222 8 53 5.889 0.251
X 12mm< D <13mm 24 11 7 1.946 1 0.143 7 45 6.429 0.154
Xl 13mm< D <l4mm 11 9 6 1792 1 0.167 6 38 6333 0.183
Xi 4mm< D<I5Smm 17 7 5 1.609 1 0.2 5 2 64 0.223
XTI 15 mm< D <16 mm 8 6 4 1386 1 0.25 4 27 675 0.287
XIV 16 mm< D <17 mm 12 5 3 1.099 0 0 3 23 7.667 0
XV 17 mm< D <18 mm 6 5 3 1.099 0 0 3 20 6.667 0
XVI 18 mm< D <19 mm 4 4 3 1.099 0 0 3 17 5.667 0
XVII 19 mm< D <20 mm 3 4 3 1.099 I 0.333 3 14 4.667 0.406
XVIII 20 mm< D <21 mm 3 3 2 0.693 0 0 2 155 0
XIX 21 mm< D <22 mm 2 3 2 0693 0 0 2 9 45 0
XX 22 mm< D <23 mm 2 3 2 0693 1 0.5 2 7 35 0.693
XXI 23 mm< D <24 mm 1 2 10 0 0 1 5 5 0
XXII 24 mm< D <25 mm 3 2 10 0 0 1 4 4 0
XXII 25 mm< D <26 mm 1 2 10 0 0 1 303 0
XXIV 26 mm< D <27 mm 1 2 10 0 0 1 2 2 0
XXV D =27 mm 3 2 10 1 1 1 1 1 0

A, :x TGN IAE AL individual number of age class x5a, :A, S5 « # PIBIFETE ALK the revised data of A, ;1 :x #RIT UG IR UEALAT I
AL the standardized number of surviving individuals of age class x3Inl, o1 1) A SRXTEL the natural logarithm of 1 5d : Mk x Bl x+1 W4 2018 B 41 P9 b o
ALFET 4K the standardized number of death individuals from age class x to age class x+1;q, : K x B x+1 FZ- 18] FEIHEIFE T2 mortality from age class x
to age class x+1;L, : M x B x+ 1 G 1] B 16138 77 15 AR %L the number of surviving individuals from age class x to age class x+1; T, : \ x i B i
x TGRSR S %X the total individuals number of age class x and age classes elder than xe, : A x #2014 B A= v 1) B2 55 7 2 300 28 75 v life

expectancy or average life expectancy of individuals in the age class 13K, : {2 disappearance rate
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Fig.3 Survival curve of S. bouffordiana population
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Fig.4 Survival rate, cumulative mortality rate, mortality density and hazard rate functional curves of S. bouffordiana population
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FTEEAE T35 B i 22 R0 B M 38 i 2 15 HZE AR 0 B T AR B BRI, S 7 | 3 MR g 2 il s Ak
{AFVREE AR M 2 — B W E R TICT- % B h 4L, e A SR IV i 9 349728 b ka2 | I rp 5 B Ak e ol 4 ) 48 R
AT 2 FE T B I AE SR XXV IR SGA R/ ME (0) |, fER AR R I 2RSS XXV SRR R M (2) . |
4 ANAAF R BRI | HE 7RV ACRR R LA BTSSP S iR R R S R AR A AR, AT
FIRRA,

2.4 FERITACRR G R HEE I 1 B )5 )

HEZE YT A JBR 5 A BRI B0 2578 A A Bsf 18] 3 80 T 2 L Lt 4% 5 SRR B8R IR K | 4 MR — R B 3 - 1
DI A S RAE A 2.4.9.6.8.12.20 Fl 24 MBS E] S 19N E, FR 3 STl A 4005 2 .46 A
st a], FioE SR XA T4 22 I Y AR TRV RZ BE AR B4 I, 280 8 A1 12 A&t i), IS XIR& 9 FF- 4k /b | i i
B TRE UL — Had T — 8 AR FRAR S ) E 2T AC R O F PR L6 2 n) iR . ARRERTIA , 7658 VIR R &
it 2 4 F1 6 MR TS MBS B R FE T 21.43% 28.57% F1 42.86% ; M RERT FH i, 7655 XUR % 254 2 4.6
1 8 MR E] 5 MABURFE T 16.67% 25.00% 37.50% F1 41.67% ; i AP rp it | 7658 X 9 280 12 M
RS MAEC N T 29.41% , FRUTHEZVLAR GRIRE ™ 2 AR AMA, 286 HIEA R R BHKE &
VT4 JFR TR RE 1E 3 BB LA AR AT IR ki 7R

£3 BEILEREMBENTTURMEFFISH

Table 3 Time sequence analysis of age structure of S. bouffordiana population

et J'%ﬁéﬁﬁ M,D m,® M M M, ) My, My,
Age class Primary data

I 4

I 5 5

I 8 7

v 11 10 7

\ 8 10 8

M 14 11 10 8

Vi 14 14 12 10

Vil 17 16 13 12 10

X 15 16 15 13 12

X 24 20 18 15 14

XI 11 18 17 16 14

XI 17 14 17 16 15 12

XIIT 8 13 15 15 15 13

XIV 12 10 12 15 15 13

XV 6 9 11 13 14 13

XVI 4 5 8 10 12 13

XVII 3 4 6 8 11 12

XVII 3 3 4 6 8 11

XIX 2 3 3 5 7 10

XX 2 2 3 3 5 9 9

XXI 1 2 2 3 4 8 9

XXII 3 2 2 2 3 6 9

XXITIT 1 2 2 2 2 5 9

XXIV 1 1 2 2 2 4 8 8
XXV 3 2 2 2 2 3 8 8

M,V 2582 .4.6.8.12 .20 Fl 24 WG] ¢ WL AR TE RN the population size of age class t after the time of 2, 4, 6, 8, 12, 20, 24 age
class; (1) : BB FEX3E B — KB S 35754512 the mark of one-time moving average in moving average method
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i 2 FI W D) R S R R 34 Hi SRR 2 — | RHAE )IE 1) A= A R AT B 2 1 20 BT mT LA S e A A B SR
OB F I 5B 3E G 0GR XTSRRI AL (V0 CR 4 R LA B S AR oA R R B4
SR AP REAR I 2 1 Ry P I 1R A SR BUR R PRI S R AR vE2E BT T HURE IR, HLHON A= 47 BR 5 i
IR BB B BURNE  FIAS A A 2R s HE 2BV AC PR A A S B RO AR U RS Al Rk 1
22, HAFE A Deevey- I #Y  FLEHZE T3 R, Az 47 BRSO 2 3 BFHE 28 Y12 R LA e B A i 3 s, v
R AR B AR A RV AR A AR, AL T BRI T) 51 A S s R 2 VA JRR S A T e ik = {1
WA IR IE W SR LLAERR , AR IR kS g IR HE 28 VT2 R AP A g AR P, Sl ik — 20 5%
A TR VLA PR AP Y 1R I R R S IR AR B | 5 X M BV LA R AN RE AT AR A7 5 0 AR RS
I B 2245 5 T Y 27 B 9T

3 X5 W /N b BE R B (Acer catalpifolium ) ' 22 ik 8k K ( Ostrya multinervis ) ' T 78 T Mg ( Vatica
guangxiensis ) V6 ¥ XK 8 ( Horsfieldia hainanensis ) '™ | |8 M & 22 ( Magnolia sinensis )™ | & 7 K 2%
(Magnolia odoratissma )" | K # At #Y ( Rhododendron protistum var. giganteum )"’ B ¥k K 22 ( Kmeria
septentrionalis ) B AR ( Bretschneidera sinensis) > FHE 225 VT2 JBE S Fh 7 () b BE 25 46 5 3 SR AF FL 88 & 1
(2 4) : (1) NIRRAEH B B ORI FERS AT SR AR 55 2 VA4 RR S RN IS 22 B iR Y 5 (2) M7 T it
L EE,ZIKGAR JE M KRR BT 22 SHER VLA R AP REE R Deevey- INBY  TTAY 4 5 e KUK
FAFEE N Deevey- Il B (BREETR AR ZFIHEN Deevey- | #A1) 3 5 5k SOMESEXS -+ R B AG AR YRR S45 R 147
MR SR EA—FS) 5 (3) IR REShASTRE LA, A AR 22 A AC Ay 334 R AT e 23 VT A R R4 g 2
IR AL (4) XS PP SCHE b PR 3R AT 23 M7, 2 W R R X 5 b 1 1) R EC 5 40 v 1) A G A 5 40 S B
AT RAT R, BT LA, 3 SEAR/INR R AIUHE 28 VL2 SRR 2 MRS SR B T i s e sy )

R4 BHBIREZILSRENTELENSHTHELLRS N

Table 4 The comparison in population structures and dynamic characteristics between extremely small populations and S. bouffordiana
population
Yy F | earTiiEe RhREsh S8 %L FHE R R R
Species Age structure Survival curve Dynamic index Key threatening factors
VT AR s e e . o
ﬂ(:Eg:lu;u{)eer:i(Jjg‘}l(bouﬁ‘brdiana) sEpRan Deevey- Il wiEd B IS
T b p T 2 1) 1] M < F) 457/ R E T
(Acer catalpifolium) Z AR IR Y Deevey- Il R Y S AT IME R TR
P

B e Gy R Deevey- 17 WK TR LS

=3
i s 3 0 Deevey-1 71 - WL KPR35 55
V. X []/—» 5l N N 2
f}f?ﬁ% hainanensis) R Deevey— 1T 42 — I — W AL AR AR YR 8
I — - - L GER NN EN I
(Magnolia sinensis) R [
A P oAl A B 0 B s BN R

eI A - 1 — ’

( Magnolia odoratissma) AoEtE, R Deevey- 1 24 4t

LB ( Rhododend Je) EIRR g AL ¢ " A e -
j‘*fjj‘n’f( dedon R ey - YD REL A £ 5T
PR A ; i FhF— &Iy A7 A8 ™ 5 0 5 A A7 3

B R 4 S PRI R 2 - 1] — X ’

( Kmeria septentrionalis) AL A Deevey- T2 Bk
(S LSRR SERE | B Y IE AT HAR K E A

( Bretschneidera sinensis)

L
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ARG R LSS A8 5 S A FRAE LB MR W), e VLA bR LA B/ NP A7 (2 22 07 T B AR L, (B A=
MO HAFAEZERE B MRS A RN 1 A 4 2 S (SR AL OR AP T AR R BR80Tl e B T A R L A 11 2
Yy AR S R I T, AT AT AR T RS2 2 A B A3 1 B, b K 44 (i R S AP K
ANEFAOET  FEERVLARR LS T/INRIE, s iR RIS A FORESE RS 2h = ) A A A, B E b F i fa R
A WKL AT RE . BFFE R B, NS Sl A ARG 1 o 2 R R T A0 B AL ANTE | B N0
SN 5K HE R T2 JBR AR A9 A AR T I 3 S PR IR AR B, DRI, 75 R SR BT 1 bR R 25 T4 R
SLIIWFFE A RS AR R A )2 57 T X LA 70 0, i DR HAS B R

S DR A A A A 1) 2 B, O R DR R A sE i 2 P T, AR SO RE 72 VLA R
SLRRESEAT L DR | 7R HE 2 VLA R LA P 0 A1 ) DX S B MR/ N X AT — M SR 2R B B AR A7 S
(], BR3P/ IN D ZTUE ST BT DR ) A0 Ao o AR A DR P A BN s O a5 S A B A DR A B
g A, AR JERE IR K obE R S MR AR AR AR AT O AR R P AR AR B B IR N
PO FARKE BIARH I A DR B A MR A AR E FE AP BEATHER

T VLA R LRI AREAT W 254 12 5 I T aR T 45 M) A7 15 I 2 Deevey- IR Sl 2548 KU R Dy 52 B %)
SN RAT B U & TR S5 HEA TR ) SRS R, SR SRR AT PR R R
IR B A TGP 2N, B2 TR 2 5 DEEBUG YR ) X4, BT LADRAPRE 25 T4 R S 40 B 5E Js AT 175 LA
Lo o HEE T A Y A AT PR S 2 5 25 VT AC R SR AR A 2 IR E 1Y) Tl 4 e

£ 2% Lk ( References) :

[ 1] THK BEARECH LSS RIS R, Jeat: B4, 1980 2.

[ 2] Skaske, XIS, 208, Mefess, BURIIL, XA, e, JURIL WG T A AR 3h S, AR 244, 2008, 32(5) :
1146-1156.

[3] okEE, REBR, BRSE, S, XD, AR, R N RARR IR A 530, AR, 2014, 25(11) : 3125-3130.

[4] RenH, Zhang Q M, Lu HF, Liu H X, Guo Q F, Wang J, Jian S G, Bao H O. Wild plant species with extremely small populations require
conservation and reintroduction in China. Ambio, 2012, 41(8): 913-917.

[5] MaY P, Chen G, Grumbine R E, Dao Z L., Sun W B, Guo H J. Conserving plant species with extremely small populations (PSESP) in China.
Biodiversity and Conservation, 2013, 22(3) . 803-809.

[ 6] Pimm S L, Jenkins C N, Abell R, Brooks T M, Gittleman J L, Joppa L N, Raven P H, Roberts C M, Sexton J O. The biodiversity of species and
their rates of extinction, distribution, and protection. Science, 2014, 344(6187) : 1246752.

[ 7] Lindborg R, Ehrlen J. Evaluating the extinction risk of a perennial herb: demographic data versus historical records. Conservation Biology, 2002,
16(3) : 683-690.

[ 8] YueXK, Yue J P, Yang L E, Li Z M, Sun H. Systematics of the genus Salweenia (Leguminosae) from Southwest China with discovery of a
second species. Taxon, 2011, 60(5) : 1366-1374.

[ 9] IUCN. TUCN Red List Categories and Criteria Version 3.1. Prepared by the IUCN Species Survival Commission. Switzerland and Cambridge, UK.
IUCN, 2001.

[10] EOET, Mok, EILF, M5, SO, &FE, TRERE, XUERE, X0, e, st BRI, mi, BIRT, skaEH, %4e, Tk
SO, MARFR, X4, Bocll, X0, XVURHT, A, 2R, PR, Saite, ROREI, BROCH, i, TREYE, e, Wik, 5%
B, RS, AR, MR, BHY, Xvk, ARZESC, BEART. RS S Y 2 I Y A S A E R, 2017, 25(7)
696-744.

[11] fESF, SRR, R U, BRFBM, SO, i % ARG 70 J5 7 R A T 234 (195

Brafol. AR A4, 2008, 32(2) : 448-455.

] ZEVE, R, 2RO, IR, RN SRR AR H ALR RO SAS RIS AT, RO AR SY, 2009, 27(2) ¢ 171-175.

1 WRIREE. R SR M S S AL T T AP SE. ARSI, 1998, 18(2) : 214-217.

[14] Leak W B. Age distribution in virgin red spruce and northern hardwoods. Ecology, 1975, 56(6) ; 1451-1454.

]
]

AR5 3 31 08 04 L1 AR AR A A7 23

RIS JRIEAS, JRIRES, SRR, 2R R, TR YN AT VB R RS S B A RAE. ZEAS 2R, 2014, 34(15) . 4272-4279.
XIE IR, B, AR AR R GEA R AR 16 s b, TR IR IR 55058, 2015, 29(7) : 140-144.

http ; //www.ecologica.cn



1194 A E = 40 4

[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]
[28]
[29]

[30]
[31]
[32]
[33]
[34]

[35]

[36]

XA, AT, BRI, RER. £ aysmis w21 i A mR 5EAT. TRXBEE S5, 2016, 30(10) : 98-103.

Hett J M, Loucks O L. Age structure models of balsam fir and eastern hemlock. Journal of Ecology, 1976, 64(3) : 1029-1044.

e RSN (D). BRI S IR, 1982, (3): 72-80.

R, FNPE, TR, 2R, AA7 00T Be SO AR AT oe A i e TP 0o . AR 2824431, 1991, 11(2) « 153-158.

HHZE, 7, ZRIRAL, AP WY RN OAEAR A SARIREEUE SIS, Y AR ¥4M, 2004, 28(2) : 252-257.

Lk MRS dbat: PEMOH R, 1992: 10-23.

TSR, HLTTRI, XIEME. R AR R SRR BUE R E HT. ZEARSEHR, 2002, 22(9) ¢ 1512-1520.

Arista M. The structure and dynamics of an Abies pinsapo forest in southern Spain. Forest Ecology and Management, 1995, 74(1/3) ; 81-89.
/K, FRKEE, /b, 2R WEAEY KAETH ST (Paeonia ludlowii) FIEFEURSHAS. A 38244), 2007, 27(3) : 1242-1247.

VEIE, XIHELT. AR/ NFORERE R S50 S s A RRAE. bl K223 . FARBIERR, 2019, 43(2) « 47-54.

Sk, A, AN, B, @XEIY, RERR WA W NRR 2 PRk R AR IR 25 M 5 B AL Wi AR L BE2E, 2018, 59(8) .
1381-1384.

PEALT, WSO, IRAOR, WSCfk, SRR, WG MINRIEET P E AR BRSSO B R . AR SRR, 2016, 35(6) « 67-72.
Wmer, wiscAk, fTRisy, F5k, D, BESOMR. W/NF R RS KU AR I B AR KBS, T Mol BH R 2243k, 2017, 37(8) :
66-71, 80.

R L. AR/ INF IR A AR B 0 2 R E S OF ST DL ER . IRk K2, 2016 37, 39-40.

BNl R EAR, W, MEA, R BN AR YR R L R RS B PEERAROLRRA, 2016, 45(2) ¢ 35-40, 51.
SR B R/INERER A R AL RS B R E AR [ D). BRI BRERE, 2015 24-26, 88.

SKIE A, Moy, O, B[R, XA, FERNE. SfEY AR S R R S M A AR AR AT, TPEAEY, 2013, 33(3) : 291-294.
MRE, Bai, FERE, B, RN, WSO )R MM O MRS AR R R A BEARAE. FEE AL, 2014, 43(5)
68-75.

Schemske D W, Husband B C, Ruckelshaus M H, Goodwillie C, Parker I M, Bishop J G. Evaluating approaches to the conservation of rare and
endangered plants. Ecology, 1994, 75(3) : 584-606.

Menges E S. Population viability analysis for an endangered plant. Conservation Biology, 1990, 4(1) . 52-62.

http ; //www.ecologica.cn



