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Abstract: Environmental change and anthropogenic disturbance have a significant impact on population
persistence. Therefore, it is essential to predict population dynamics under multiple stresses. Population
viability analysis (PVA) is an effective method for assessing threats, extinction risk and bottlenecks, and the
likelihood of recovery. By combining data and models, PVA accommodates different types of variables and
can offer appropriate advice for conservation. However, demographic parameters of Wild Plant with
Extremely Small Populations are difficult to estimate, which makes the statistical power of these models
quite low. Here, we offer some underlying PVA methods for Wild Plant with Extremely Small Populations
using non-statistical theory with small sample sizes and population adaptive potential analysis. Methods
based on the non-statistical theory can enhance the accuracy of parameter estimation in small populations,
while the eco-evolutionary elements help to uncover mechanisms of population adaptation and predict
population dynamics. These methods provide more appropriate guidance for the conservation of Wild Plant
with Extremely Small Populations.
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FITARAT AN S5 KA 52 (Wake & Vredenburg, 2008;
Teller et al, 2015; Humphreys et al, 2019). 4=ERS %
Ak ASE ) T W B i 77 2 ) A= A7 S AL (Jackson et all,
2009; Verstraete et al, 2009; Urban, 2015). 24 A1k
FUBL R R IR K A48 A 30, 19004F 28 4 4 BR
TR IE DL AE 3N R 22 2, & B AR5 A
K 2 2 (1) 500 % 2 % (Brondizio et al, 2019;
Humphreys et al, 2019),

W INFIEE BT AR R A 4R B AP R E D L 1)
[EWiSG . BERA KA G, AR RME: . AESE
e, WAERLMEANTE 2 HORZa4s 5] AR KR
R A2 FEPEREAR A AN (I BO R [, 2013).
P 2 [ AR /N ol B BB A A R R R 4 TR R )
(2011~ 2015)) F5dE , T 52 0 ) A% /N Tl B BB A A
Vi ik 4,000F, H 11,0002 Bk FHIERE, 2
JER IR o A Al 25 1K 15%~20% [ A% /Nl
T A XA DB EE DR, HA

8 52 B LR B R AROR, A 77 52 2™ B U,

MREMAECT B, LM AR AR T iR

/NT]AFVE AR S (minimum viable populations, MVP),

T A8 A Ry K 4 RIS (i) T 452, 2016) 0 — L& K /I Fol
TS A AR A P B 25 M R AR B 57 B P EL AR, AR
KAL) el BB it D A7 AE T B4k, IKREFEH 5 B
RE 77 KA 2 T BE 1R A A7 1 T P e 252 1 v e M ol
FHAG, FHL ECR TRt k4. Rk, IR
ANFREEE A B R, A S CR
F RN R AR R OR AP 1 24 55 2 S (Guisan et
al, 2013).

AT 4 1 — e RE T AN T AR DK /N0 Aol
FEAERF RIS, 10 HAE 23X 70 A Ao /N T B IR
[Rl, AT B4R PP 2R B FE AL BE (Beissinger &
McCullough, 2002; Willi et al, 2006; Hoffmann et al,
2017) . Pyt E AL AT 78 O I 25 I Gtk DL
BB S A RA R AL 2R TS, KRN Z
PR E A XS E 4R G 7, I HIS 174
N 3t e (Fisher & Owens, 2004; Aguilar et al,
2006; Griffith et al, 2016; Koons et al, 2016; Lowe et
al, 2017). SR, EFXPDRN I G I OB 15 ——Fh B
IR TR BB FATS SR+ 2 A R (Frankham et al,
2002) . FXTEAEPI BT 78K 22 2 LLEAN PR it
FXSR, BEFDFE) — SN SEH T,
B\ 735 0L 2 BE S5 (Willi & Hoffmann, 2009; Li

et al, 2012; Castro et al, 2015), &AM Fh L 15 A
TSR AR 2R I 8 B TR A 5

Fh A= 47 7193 #T (population viability analysis,
PVA) 2 5 T OR3P o1 I i i VT4l 2R 400 22 R 1 A 3
[¥175 %% J5 9% (Brigham, 2003). #& T SZhrifi i 5
BEIREHL, FOREAAT 1 0 W AR DX P EEE — 58
B ] P 2K 266 (P R 2 R A7 T, 38 W] PPA A 7] 85 1 A
FOFIREAEAE I REma KN o FIEEAEAE 10 b 59
FRERI SRS 1) 8 B UIAR G, B s A iAo SR e
IOy ny 5, AT 4 A BE AL R 2R R AR B 2 2K )
i, A2 BRI IR (Akcakaya & Sjogren-
Gulve, 2000; Pe’er et al, 2013). #Aifi, A& /N4
Y TR EESC R, & mREEAEAT S0
VRGO« A S Je X TP AR A7 7 i %
ATTFHAT R EANA, fEHIERE AT dph AR
AF S35 W T3 VEAE R /IN bR B A R ) b A AT 7 v )
JRIBRE,  FEX R /NP e BT A A A 2B A7 D R T LE
(377 [ R T AR AT AR DT

1 #BEEFEID

TR AR AF 77 53 v 72 % S B 1 7 208 5 A5 28 A
ghify, Wi oM SRR, KRR VE S R K
B MR NN GE R AT AT, TR R —
INF ) PR 2B AF ;R (Menges, 2000; %2 7b i 2
2002). CAWHIEERM, BARBMNANR R FEHIHE
A AR ) B ER O] 5 e B (1) A2 £F 77 (Beissin-
ger & McCullough, 2002; Kolb, 2008; Tang et al,
2011; Castro et al, 2015). b4, LRSS T %3]
—EFRFERT, AR DL R SR A2 E ) L3R KT
S EER B AR . BRAR I IRAR B fup AR N
AR SR T ER, FEOEE EEK, &
M3 37 77 (Frankham et al, 2002; Willi et al, 2006; Li
et al, 2012). [Auh, MYFIEEAAE 12 2 A YA
B3 AR Rt A S T DR 2 R s e i A el
(). ARTEPPHE T2 BN A B 2 5, AR SOR Rl
A I M 2 SRR IR 9 LR 38 AR IR A
FREE G TT A DL S i AR B (F22)

1.1 AR

it 3 P A 3 A B B FH AR A 2 (R A,
AT E PR HE A% O o MR Db TR AR BEIR I0 AT SR
5P A T S AN B BLUT T A I 545 B A H e
(Foll & Gaggiotti, 2006), IXLE(E A4 BT IRk Mt
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Table 1 Factors affecting population viability

MR ZR Factors

X AREEIFZNE Effects on population

415354 Habitat changes
TR K BB L,

Changes in temperature or precipitation

A SRR,

Habitat fragmentation

R0l WL BRI, BE R

Erosion, landslides, land-use change, and eutrophication
NAHEZ A Wi, ihE R sE

Artificial impacts such as deforestation, urbanization, land clearing

AYIRIEAE Biological interaction

Ny B B> sS4 (b S BUB TR 5 A8 B AUm sh AR 25

Loss of pollinators or asynchronism between flowering period and
pollinators’ activity period caused by environmental change

TN TE . JEAE AR s i
Intraspecific competition and preferences of symbiotic organisms
SRR

Invasion of alien species

A RIEN

Invasion of herbivores

WAELEMEE Genetic structural changes
FREECR D, A i S
Small population and narrow distribution
IR Bk, AT IR
Loss of alleles and inbreeding depression

AR TTRI . R, B B DL KITE
Habitat availability, biological phenology, population growth,
reproduction, and migration

AeArE BOE, TR, B

Survival, reproduction, migration, colonization, etc.

AR AT RIFE . R . FREIDE R

Habitat availability, vegetation structure, and interspecific relationships
AR IR A MR AR, A, B, TR, M

Habitat availability, vegetation structure, survival, reproduction,
migration, and colonization

I

Reproduction

E Y|

Reproduction

FREDCR . FEFFHRAE . FIHEX AT AR AL

Interspecies relationships, competition intensity, and population
priorities over habitats

K. B

Growth and reproduction

BRI SRAE L

Drift and inbreeding
AR ER

Loss of genetic variation

T i P BB, B W E DR B A T RE S 5 5
(Schleuning & Matthies, 2009). A1t AL AE 4
) FRES T R R AN AT A BEPE ]
P& T A A KIS B (Early et al, 2008), T H.
A AR ROA T, N T L X RE NI
DAY (Gray et al, 1996), F|Z oKE T, [BIH5
MR 2% (Guisan et al, 1999; Hampton et al, 2013),
ARBERIEIR D 5E 3, NP A S B R
PEOLFRIRARIE . BAAR 70 2 I BE  F R AR A )
BEAT RSB PO B HME S B, AR AR SR BRI T R
TTERESCMER, HUOTNE T 2 TS
A 1538 B 1 (Wiegand et al, 2017).

ANTRI A= AR R H L B R T S AN A Y
1B, DR AE A Y e H N R 25 625 RE TGN R 7« B Y
SRR iRz DA R T AR eSS R 2R
1.2 MESGITFER

FRAEAEAE DI R FIREE ARG L BN B S
A IR AR B ) AE AR FH B 3L R 45 2R (Brook et al,

2000), @SLFP-LEAE SRR R B A A S
PR 25 1A 250348 4% (Menges, 2000) . PG T 24 A58 5
ETF MBS 2R R LS. 2014
QOAFEAR K LA 1) — MRS AR (N 4™ BT AR Y | 4 1%
SRR ) T8 A A [R] R 2 0 PR v 2
FERI R, XPE AT E AT, SRR
[ o< B 2 /& [A % (Dennis et al, 1991; Morris &
Conservancy, 1999; Fox & Gurevitch, 2000). [ Fh
B BRI R, B E F A @ S B T 9wl
(VR A, B RAEBA g NI AR ST
RAER[A] ARk, FE R G =S EBEAL
PR, FE MR A E T M A K4 ) HE 2 (Morris &
Conservancy, 1999; Clark, 2003; Jacquemyn et al,
2007).

1B B AR BN AS I TH O AL 5 B T M A Ay i T
WFhFE S A WA R R B R P S AR 4t T
1R U W fiR ¥ 7745 (Thomson & Schwartz, 2006;
Grimm & Railshack, 2013). JHFFEAIZE A T IXFifh
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Table 2 General methods of population viability analysis (PVA)

17 Models

HiEHN%ZE Details

AR Habitat models
LR RGNS

I PR FRE AT AL I ) R A SRR KOG E RIS R, PN A B A B S VSR,

Conceptual models based on % AE 5538 B P &, 3510 PEAl P BELE B8 AN 00 A X SR A7 77 o

expert opinion

Z UK T T
Multivariate association
methods

YRR %)

Regression analysis

Experts evaluate the relationship between the key variables of the environment and the growth suitability of the
population, obtain the habitat suitability index of different habitat patches, construct a habitat suitability map, and
then evaluate the population’s viability in the entire distribution area.

LRI NG ZRBEHE, FHMB LSS S ERER A RRR, ETIEHZ TS @
S, VAR BEEAE S . 2 TE RN EAT A AT ISR RIS HT(CCA) R AL BT T (ENFA) 5 .
Multivariate association analysis integrates multiple types of data to find the correlation between population viability
and habitat elements. Multivariate distance measures can also be used to create habitat maps to assess population

viability. Commonly used multiple correlation methods including correlation analysis, canonical correspondence
analysis (CCA), and ecological niche factor analysis (ENFA).

FI RO SRV 22 R AR S A A B 2 (A IR 2R PE AR 2R OC R, RN [F) A B X A HFRAAE (52 RN 11U 23 A
FBARET MR R(GLM)A AT AN A (GAM).

Regression analysis constructs a linear or non-linear relationship between population demographics and
environmental variables, and evaluates the effects of multiple variables on population viability. Regression analysis
mainly includes generalized linear model (GLM) and generalized additive model (GAM).

FREESVHER Population demographic models

B R A
Diffusion approximation
model

Pl e

Matrix model

FAG B AR
Integral projection model
(IPM)

BEEBA Genetic model
bl L NN R

Inbreeding-population
size model

—MAEGE A R LE AR DD S BT T o O AUMSE A A R I [ RUBE b F i A AR A R A TH R B LG K 2 1
YME K 5 72, TEMEER 2 BT AR 4R .

An unstructured PVA approach. Diffusion approximation model uses a time series of population counts to estimate
the mean and variance of the stochastic population growth rate, then predict the probability of persistence.

TEFRREAEAF S M i i AR A o SRR ST AS IR R RN AN R T 2R | ST I 2 7o R R ALY
TS ARG S ST AT SN R BRI A2, AT IR A R B AR B AR Ak, B T A 3 A A 70
The most commonly used model for plant PVA. Matrix model accounts for difference in rates of reproduction and
mortality among individuals of different ages or sizes. Matrix model can describe how the number of individuals in
each class changes from one year to the next by using the vital rates to calculate transition probabilities, and then
predict population viability.

FIFAMER DN FEER AR SRS RFRHER TN ARSI o SR AR A 52 [T 2R 7 S I Bl 4 iR ZE AN A,
[aVigsd: 2 ECTIBiiBuR UM (S IE AT TUE Y /N IA-A (B2 8 A
IPM uses population characteristics such as individual size, age, birth and mortality to predict population dynamics.

Unlike the matrix model, IPM can accommodate more, discrete population stages and environmental changes in
space and time through integration.

FTMRERN . B 2R DLROE S, MENE AT R S AR/ T8 R IE AT, 2 T T A R 3N 25
This model predicts population dynamics by constructing an iterative model between inbreeding decline and
population size based on population size, genetic diversity, and fitness.

BRI R, # 2 TR sh S ERMB A 1.3 IREFEE

153 #r 4 (Pfister & Stevens, 2003). AR, H: 7 HHFE PSE A Rt AL A8 S DK S B S R
B o Tfle— AN 2L, RPN AE st MR A R DL A i B e R A — R A E S R
PRAERY . R/NEBY BOHEAT R 202 B3 A/ (Li et al, 2012; Zhang et al, 2012; Masso et al, 2016).
(integral projection model, IPM)WIfEEMBFHHIAS KL 225 B S MR AEAE 1 o TR R SE &, A B

AR — A LR

VEIR ERESR A, WG TRE T AR PN R B [ R S AR L 5 AL A K 4

FERLI AN AOIRZS BB R I 43, FIRF IR RERRAR S XUSEAT 20 M 22 Tl . BurgmanfiLamont (1992)F)
YL (Ellner & Rees, 2006). StAh, RATRA R AR/ N B 50 58 808 2 18] () BRI R 05T
R Z T BEHL G SO K R T LR B X 2 A T s B X R AR M . 1A R 1A

BE BRI R (5 0 4

HH L EERIA UL RSH)  RECEM TR R AOHOR, B TR S5

BEATAAU, HETDTROUAN R K462 (Holmes et al,  FER/NZERRE G KRR, BEARMBA AR — 204

2007).

FEE KPR, L ABE A ORI /Ny Rl
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BT A RS R AR S, (HE A
P I8 S I VT Al 1 BT DR 3 R0 A A 50 o) P A
BRI . TEFPEEAAE 1R, RN B
& ZREPERIE A B R BN 78 2, WImT @SRy
BHRA IR T8 A% ORI A, AR A b 25 IR IS Je
HAZHAER, AN F RN EE A 5 AN 208 AR %
BTk (Hoffmann et al, 2017). b4, @i SEBEAS [H] Fil
TR I8 A% 2 FEPE S B K /N DLJE & B 0] VF 8
T9 A% 0 PR AR E 1 5 AR AE T 52 IR (Leimu et al,
2006).

21 HEYMEEGFENIITEYE

AT, ML IO SR 2 E R T3
FREE, TR A PRGSO Ph R A i s I AR T R
T BUIAEPhRE A AE T 53 W1 J7 I AFAE R B (Menges,
2000). i, 4 RTFEEAAT 743 BT B 5 T W
BT P A T 2 3% SEAE B, (HFR 7 IR AR (Kalisz & Mc-
peek, 1992). %7 J& I 1 34 ¥ (Menges & Dolan,
1098). Tk A K- (Ying et al, 2018) 5 AN FIEEEG1E
ARSI 2R W 7 VRS2 B — 2 I PR . 7EET X A%
INFREEET AR RE A AT 1 5 e RN I S, B
B B TR A R R R A I s R R AR
(BBl it
22 WMMEGITESHEITTHRE

FRRE A A 90 BT 1) 32 LD B2 S 6 A T F
BEATHIFE R A, ARAE SRR A4S B R AR K
BB T RSB G S H0 AT, IF
FEMCIERN BB FEAN VX S SR,
SRRFEA ., IEATE. FEAEAH BT SR 5 56 1
SR, B/ NP EEREAR R E N D, HAMEZ [ AE L 5
FURIAR DG, BN SRR IRV T ] B 22 %o A
TR ZE S0 B ™ FL UM, X S BUE RS H ST Tk
TSR LT R 2, B H RS S ik
BEAT Al TE T B AL AR 45 RAFAER R R 2
23 HIEMRHERTERS

FEIREE M B 55 0, o 308 3k 2 3 LA v LA
ARSI R IR . EESRZ I NE R, Fh
B A R BRAKEE B B 1A P ) T 52 s DR R 4
AN EAPREE I i 52 5 R )M v ok . B T
TELRER 3G AN, PREEIE R P SEOPh R 1 55 D5 A3
RRAA . [FIIE, R8BSR e Mo 8] FR) 5 R 3,

Bl B B BRI RE B T 0 VR SR AR ok B A AT PR )0 S
P DR i 7 A R R SRR T s Y T2 (Zhang et al,
2012) . t/NFPEEET AR B T2 B B B AR R E A
ZAEVER I PRE R ik (R A2 Ui b B AN A SR EA B 3
S PR R AL FVE MR N KA ETR, KA R 0
(Lietal, 2012; Briwk#fF4E, 2012; Masso et al, 2016).

31 EF/IERWIES TG E

F T 5 /N b A R ) A R B R D
T RE SR LA AN AS B B 48 07 58 B b Js iR B 1)
FROE. BBAN, BFANILIN SRR AR v 2o 72 AR iR 22
UEiS, JE TS H SRR B A T] B A
K2 o KT IR /NFREE, W25 P8R F 2T/
FEARIAE G T 43 #7745, 127730 20 B2 o WL R A
I FE R AMA B AT BT A, LRI NESR 4 A
HEER, ARYEE 5 S RGN E FE 1 70 S 4
AT B £ 2, 2006) . AEG0IT b i
ANCLRHE AN o0 A IR i B O R, 78 Ab PR S R
e 50 T Xof 0 P 2 A R A 2 1) K /NI R R
K, W HAERFEARRKTEO T, GRS SH ST
TEWE . IEREG T T iEFEA T KA R
SER (B e, 1987). Dl ERiR (35K 42, 2016).
PO A 18 (MK FIZE, 2005). 15 EREE 1 (Han et
al, 2012), N LA ML (2, 2012). SAFFRIEH
LUK E B (&, 2015)45 . T I K R G
W UM 7R DL E BIE AT M BN, R TT
VET] 2 A RSCIR IR IS B o
311 xBRLIEL

REOZRGHILNABRREURARERE N, H
Poi L, AR FAR T AR — Fa A I R Bl R 3R
R RIAEE N AEBR R (B 5 M, 1987). Jiid X J5 46 %
P FR03E 2 AR B (BN AR R BRI REE), R R LKL
PR .l RINAE R AR, AR R IR 8L
Fl ARBEH L AT LA OB S F A, BRI T
SR GG B I BE LY, SR T HBER I Fl, )
ANFREEET AR R A AR T 0 i, 2 R EUAMR N
AMFFAE(PR S BAE . T AR 5 ) 1Y) 22 4 3 S U £
P, WIATE LK ERFHEAIGM(O, N). 7EFH &/~
I B ) S HOEAT A TS, BT A AR A
/NP T A R ) B R B Sh A AT T . WT DL H,
IR R G ABRUN B s PR AR B I TR M R, Rk
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TEMG /NP BERF AR B A I R BB ML TS
Gl ik S RS R
3.12 DMErAEE

DU e B TE A T BEAL > A S 5T, A
NEHE SR — MEEMER A BN & . Dl
g b IA A EEE SR AT BN I EAE AR L, i)
oMM . Bk, DU Brgei s i —4
FeBe oA, BT AT RS SE MR . 16
ANFEAAS VI FE R, T R S 500 D7 s Rk ek
S50 RV T Se i A, TR SR 50 2 A ARE AAE
SR S5 540 A (F R, 2016). JE 3 A Si B
eI A A FIREA IS S, AT LA B Sl 56 40 A 5
A FE T (Johnson & Fritz, 2014). £ BEAT /N b
FEET AR FE D IR RGO T = S BN T, AT AR A
[ 3 SR BN A B S IR AT . A= P S, T
FI B AR P S B AE N RS A6 . 1
Bff 78 2 38 70 A7 DA B AR H R A A5 2SR EUALAR o 50
IR D387 07 925 T A S i e 43 A R S R ek A
RP Xt SE3ME . 72 W7 2 DL R B A X a) it
1T
313 BiE

H BhiZ: (bootstrap) A& F FH B A 1A PR 2 s 245
LR TN I —Fh o5 ik o I A R R 3 2T RE,
1 B9 RE 08 S SRR Al T R 1k (B vt i L ELAE X 1]
SE)EHAT LB IR VEANY, T L LT RE X AT AT e A
MG R T BT NS E B
BAHES B E BEM R . 2508 DR RS R AR A
SR A TR EA, R FEAAS T A A
MZE, HASEA A AT KR, BT 5
B RIg k. AR S A Bk FEA o B Bt
FTEANRE . TEAR /NPT ET A AP I R S A T
R, AR AN TREARBEn A m, &
U TR M B m AN A, B I AT R 4
BRI RE A SR AN Tt A (1 2 A, 33 T W /N
FEIT AP EPIME . 7 2. BEXINES
.

32 IMETHWTHMEHER =/

TEPOEAAL R, Rl 3% AT RE 45 )5
ARG A A 2, 8 E N BT B
ISk 4ERE, B K4 (Aitken et al, 2008). FEAF
T bR T ] 36 A0 ) P, MEDATE SR (] YIRS B)iE &
[2s A) PRII, 38 N A PR 7R PR 5 e R 1

YeRp LS TR B AE A D A B R . &M
JIREFRAE R R E PR B AR R I R g, 8 A
TR B AR R AR BT A B U
P IE AR, FUOR B AR AT RO (1 5 A%
SER) R A AR (Willi et al, 2006; Willi & Hoffmann,
2009; Hansen et al, 2012) . FEE Al DL e Ar g R 3%
15 B R LI A 5 ) SR I B A B 1 A2 fk (Bay et al,
2017) . AT YR B R BELE A BIR A9 Rl A R IR 55 1Y)
A4k, T I AR L AR 2 VT AR SR RS 4
FF(Chevin et al, 2010).

PRGN R B AR S L IR PR . BhH
71 FhlSE SRR e Bl ASFEFMit
)R O AT IR 3R A A 2 R R R st A% I 5
IR 25506 38 3 7 () 5 (Blanquiart et al, 2013; Lowe et
al, 2017). @it I I A — R YR PR AEAS [F) AR S 3R
B (R rT VP A R 3E N 7, dndb e BRIE AT TR
AR g B AR B RIVRR FE R AR K, 1
BT RE R AR . X RO AR SR R
SR RCEME, RIS 2= AR 2 TR R AR Ak
REBE LA R 1) AR Ak, i SR RE B
A 5, 0] DATE I )R B 3k 47 T (Bizaguirre &
Baltazar-Soares, 2014). M pf 5UF1 4 7% pR 202 E:10
I N B 207V (Kurmaz et al, 2011) . 1 3 bR A
RGBS AT R A R I, E i SR AR A —F
FETEAN TR 23 A0 2 b A0 1 RO R 40 B P B AE AN T
W TN HEMNAE L. SR, BE2RSLIR AN FERS 9% 77,
1M HBRAR 5B o FH bR BB AR I M /R D 7 1] B bR
H IR AR o 5 S pR  LEAAS [R] 40 A7 B AR
R AN, R s AUm L R — A B EE 2, b
B — 3 A o B AR Rl 2 R ) 22 57, SRR ik B A
TAEAE AT RURFER A, R I t38E b 1 AN 6] 67
PRI IR 2

FREER) 2 (A G A, IERE s SRR, &
I AE IR DL K i [R] 56 4+ 45 R 25 8 FhORE 0 R A2
WP HER A, B RAIUE S FE A AL
TR SR, PP AT I R G AR S (& N R A
Tk X—In FHE A B R AL R ANk
BRER A RRIRE RN IRBEREHLE DL R 3 5
2[R K L[R2 (Aitken et al, 2008) . # HE T XA
H, FEEIE NOE A R ER S iE A 1k
R, TG B R A T N IR 3 0 BRI, AT
AR, BRI AR ESRIERIESE . 2



364 £ ¥ % B M Biodiversity Science

28 %

B[] FRUPSE 1 ) 350 A% 8 e 08 045 52 T o 7 (1 3 8
(Aitken & Whitlock, 2013). [Ft, 764 KHIHF 7T H
PREPPREE B ) S O SR R 2 (A AR & K
RA B TAER 23 RUE R ) AR A7 A7 7

4 B

==

BRI AR BV RN R 22 HE, Wb
PRI 2R 1R S ) 41 P 8 4 A /DN Bl b B ZE R D IR A A
SR B T AR AR, R A A S0 M
CING 2 TN R E s KR S 3 S ERR MRS
A TR Az, 1R SRR R E . JE
X 2R 2 REAET AR, WX R
WG A 3R AR AE AR AT IR M R S A T A
SCE Sext 2 MR A A 1 o R RAT R, JER
W 7 IR 10 3E F VG BRI R PR o AR/ ISR B T
VMBI DL, RS IREN S
BUGTHAFEBOR B A it 72 BEACSCHR AT PR
T /NFEA I AR GE T 20 A 5 10 el 2 ORI R R
ENASBAT AT . BEAN, 25 RE ARG R /) th
A BT RS E B A AL T A RS A S
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