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ABSTRACT

keywords : Kenting National Park, Troides aeacus formosanus, Aristolochia zolligeriana,

oviposition choice, population dynamics.

T. aeacus formosanus (Rothschild 1899) is listed as protected by the Council of
Agriculture, Executive Yuan due to its rarity and importance to ecosystems in Taiwan.
During 1989~1993, attempts were made by the KTNP Headquarters to plant
Aristolochia zolligeriana in the Kenting area to increase the population of T. a.
formosanus. However, the result was not successful due to the vines failing to survive
after planting. This failure might have been caused in part by insufficient knowledge of
the interaction between a species and its habitats, resulting in the failure of a
conservation effort. The purpose of this study is to collect the basic information of the
population dynamics and habitat requirements of T. a. formosanus, which is necessary

but unavailable for future management and conservation.

Methods used on this study including : 1) visual surveys by walking through the
study site in search of the habitats of the host plant A. zolligeriana; 2) measurements of
the plant characteristics such as plant size, ground stem diameter, leaf abundance,
vertical stratification, and environment characteristics like habitat type, ground
substrate, forest type, winter monsoon, altitude, tree height, competitor, ground cover, 1
m densing; 3) data taken once every 10 days on the number of eggs, larvae, and pupae
of T. a. formosanus and its competitors. Besides, leaf amount of an individual plant
found in the study site was also recorded at different stratification at the same time; 4) a
comparison of utilization frequency index (i.e. times of individual plant used by A.
zolligeriana in a year between forest interior and forest edge habitat types; 5) GLM,
Chi-square test, and Pearson Correlation Coefficients statistical assessments for above

variables of the habitats.
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We found that 70% of 83 habitats were utilized by T. a. formosanus. A GLM for
the significance of difference of the variables between utilized and un-utilized habitat
are bigger plant size, higher vertical stratification, habitat type, and 1-m densing. In
general, the females prefer to utilize habitats with large host plants that extending to

consecutive forest canopy, which also shows low vegetation density.

A. zolligeriana with bigger plant size, higher vertical stratification, higher leaf
amount, and habitat type, is inclined to be repeated using by different generations of
butterflies. Besides, plants that extending to forest canopy, higher leaf numbers, and

forest with trail habitat type facilitate the frequency of oviposition choice.

In Kenting, population numbers of T. a. formosanus typically show great
fluctuation according to the leaf number of A. zolligeriana, giving the characteristic
‘boom and bust’ cycles of some insects. In spring, the population of T. a. formosanus
usually increases rapidly in a J-shaped form, but then drops abruptly as leaf exhausted
by their larvae. The recovery of T. a. formosanus takes a long time and sometimes

depending on rainfall.

Thus, in developing a better conservation strategy, a proper consideration of the
habitats specifically preferred by T. a. formosanus was necessary before planting A.
zolligeriana. However, protection of the existing habitats with locals at the Sheding
and Eluanbi area, which holds the highest population of A. zolligeriana, is considered
the most critical, important task to the survival of A. zolligeriana, thus to the survival
of T. a. formosanus. In addition, a small scale restoration experiment, follow-up
monitoring, and further study for the basic ecology of T. a. formosanus and A.

zolligeriana. are recommended.
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B U-fL (Papilionidac ) 5 ¥ ¥/ (Troidine ) e % k 4 (Troides aeacus
mmmmmRmmmmmw)ayaiﬁ(@LU,@;ﬁﬁﬁﬁﬁ’&wsﬁﬁ
BT IR L H B (£ 4off 2006) fed NIRBE PR EHERS > @ F
® }i};iﬁﬁ?ﬁﬁ:i B 1970 # R E4S ZR 005 e 3 2 34 2 2. (Yen and Yang
2001 )~ 1974 & B ERE R (The Entomological Supplier Association of
Great Britain) #-H 71 5 #1k % % enf» 48 (Collins and Morris 1985) > 1989 # {7 5z
PeRE gRESSHFHF OB ETHELL P FAIL AT B L e 0L
BEoORT - FiERS (3 2004) -

ZIpP e (2006) ¥F 2 BERAF S TR T BT BTox R R
FEBUWA SRR TR o AR B R F AR R AT L AL EAE
#& v B % & (Aristolochia zollingeriana Miq. ) ( Hsieh et al. 2008 ) » @ gt 3 e 4 7] 4

05 b 5 g 4+ (Luand Chiou 1997) » $177 ¢k chd £ f W83 % 2R & el o 2
TRRS R Eap 1984 ks THERPURTIEIML TEEFS
3BT B T an?r b 24834 (Hsiehetal 2008) > fe 5 B & % B dfen®¥ o LA
BEMI - B0 AETNE 0 FRBEFF E R AHTH - SRR
3

AR 2 Bl AR g ey (Hh0 1984) 0 BER A PinE i 0 i
FHRETELASEHNRAT P RS EE I BB B OAH &2 5 S AP
Fegit > ACPIT A RIS R B AR RS & - Mo it (Thompson and
Pellmyr 1991) H /e £ i A 75 85 7 5 24#p (Aristolochic acid)

%44  (Aristolochiaceae ) £ 4» (Morais and Brown Jr. 1991, Wu et al. 2001,
Huangetal. 2007) &R WEFFHPN - 5 E£ K3 B0 5 S4B EF %
& (Aristolochia heterophylla Hay. ) 2 /* # 5 %4> (Aristolochia cucurbitifolia Hay. )
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( Eqee8 1997,1998) > ik Hsiehetal. (2008) ** 7 » R (733 & > FHA
PR BRI B 5 AT S KR 2% ki (Pachliopta
aristolochiae interpositus Fruhstorfer) % = ‘=% B 4 (Byasa polyeuctes termessus
Fruhstorfer) en% & 8 ¥ »re A e hikd Q% REE T4 Hip v § T
WOFAR M o i R S F R R B s X o

EAAEL S R HERES REY 2 RS R R R T
FF - R OEL ST T BT B AU B A e R BT e (el

)

(Thompson and Pellmyr 1991 )o 7 o fAsfc®* et 2 2 THREDNGL 5 2
A 7 i 4+ (Konvicka and Kuras 1999, Bergstrom 2005 ) » # % [ e g “F (7 5 2
T o F oA TE M it S enfa )~ AR ERY 2 X dff 9 0% & (Thompson and
Pellmyr 1991, Hsich et al. 2008 ) o #* dy ¥ 5o E 4 ¥ ML H S —“Ff ARETRE
e 3 & Pk B A ¥ iz E (Thompson 1988, Doak et al. 2006 ) o p* “h » 3 & &
MR EFR ARG EE B PR R HA A 7L 5 % (Morais and Brown Jr.
1991, Beccaloni 1997, Anthes 2003, Bergstrom 2005) » @ & chp AREHE P » &k
BE 2 4R T ety F oA B 512 A ¢ (William and Resetarits 1996 ) o i i
AP PBEFRR S S TR b H et R S F A2 AP AR RY F

¥ Jev (Rausher 1979, Thompson and Pellmyr 1991, Doak et al. 2006 ) °

AR RO 0 OB fEAE DA BRI E B R S R R R A °P (Rausher
1979, Konvicka and Kuras 1999, Bergstrom 2005 ) A @ 7% § 384 fE47 i 4735 % B 14
4 & ¢ (Rausher 1979) - Hsieh etal. (2008) ** £~ ¥ R Tk + » § £}
I L R N AR R LT LR E T Sy B
AR PEFAEZLFNENRIRE AR EFF AL IXTDF AL G AP
Ay

B, &% hdetk? chde® 2 Kt € B ieniE B B (Beccaloni 1997) e

e B a2 A8 pd BEFH 2L LT B Bl >
i R oA i AP~ 8 4 £ (Rausher 1979, Grossmueller and Lederhouse 1985,
Morais and Brawn Jr. 1991, Konvicka and Kuras 1999, Bergstrom 2005, Doak et al.
2006) > werplt S fenA PEFH T AL S HE 8 | * (Hsieh et al. 2008) ~ & £ %%



L Ik
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2004)> KA - HEE e X EF EFH Ao am AR A2 RS it &
ERERFRAF T RAA SR KA PERFELILE AR AR 2 P

24 & ¢ (Hsieh et al. 2008 ) -

SREREOET Rd o A MgFF T 2 BRI LF R Ut U
WEFDST PR B REFHEEI SR 227 F ST EHRIrRrRBEI LT H
HAMRPEF DI ? DRI EHRFE T RS RTE P (closed canopy )

e | * B FF T AL T (open canopy ) B | RIEGR o

A. F £ g i B. ¥ £ h iz

W 1-1 % B g~ 22 i
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WAL g (Karstforest) X F &b F255 2 L @ Wl ERINDEAL K
%%’%%@E%i%ﬁﬁ%ﬁ%i$*ﬁi%’ﬁ%&gﬁgﬁﬁwyﬁ@4
P B eAp B 1435 % (Suand Su 1998, Wang et al. 2004 ) » 74 5 F 3 § | 12 =
EAR i LR S
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B
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PoT R LRSS Tmp o BB EFRIGY K (F 2-1)0 505
RHAS G GE X PR

SN
AT AvRRAAEAS K E P

FZE REBREAFRE

FRE T B EA R RILR o et £ s

3 A (substrate) ~ $£3] (forest type) ~ L #* b B
4% & (altitude )~ #7% ¥tk » enF B (tree height)

& 8§ %3 4 (competitor ) ~
o BZ R (groundcover): 1%k + Im a2 % A& (1 mdensing) i Tk
FlFE D (2 DeErAlaiskL7a82 3 8744 %05 5BHY
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# 7] (habitat type ) ~

2 5% (winter monsoon )

P s g A 4
le#r42 2 ( Fred and Brommer 2003, Biedermann 2004 )
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WA R B RE - e HE L 10em EAAREAZ Im L B A (I
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Nl B RN HES BEARF AT S0%8S 1A M 50% 8] 5 04,1 &
FREASE 1258 (£ 2-1)-
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231 FEBBA PR RS ERARE TS LEBAH (GLM)

Parameter DF F Value Pr > F significant
plant size 1 6.66 0.0126 ok
vertical stratification 2 56.16 <.0001 *HE
habitat type 3 10.24 <.0001 ok
substrate 2 0.10 0.9042 —
winter monsooon 1 0.19 0.6639 —
forest type 2 0.23 0.7972 -
competitor 1 0.38 0.5395 -
leaf abundance 1 1.71 0.1966 —
altitude 1 0.69 0.4083 —
diameter 1 4.78 0.0331 *HE
tree height 1 1.83 0.1821 -
ground cover 1 0.36 0.5527 -
Im densing 1 4.74 0.0339 EE

Comparisons significant at the 0.05 level are indicated by ***

(T kiR A% )

%32 ¥ L K7+ L2 A4 (Fisher’sLSD)

Stratum comparison significant
1 - 2 skskok
1 - 3 ksksk
2 - 1 keksk
2 - 3 skkok
3 - 1 ksksk
3 - 2 keksk

Comparisons significant at the 0.05 level are indicated by ***

1: 7k 2:9 K 3: K

(FH &R 257F)
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XA, TRSET LT

] 4‘5';—?1]? °

(FHR KR AFT)

M available

Percentage
[\ W B wn
() (e) () (e}
T T T 1

—_
o
T

o

Road-edge

Trail-edge Forest

Habitat type

SRR S ER

B accepted

ST
2
5505

o
S

30
(e

K o
batele

o
5,

[+
%
%

.,.
55

Forest-trail

/}_‘E‘i

iy

B 3-2 &3 %P &4 53 (Habitat type) ® > § % B 8+ §|* (available,n =
83) 2 F % 4l* (accepted,n=58) &0t i) o 2 P ik srEH 2 £ &MY 2 7
|G R AR S S H18 F -

(FHR KR AFT)
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FERPHARAERE LB T 5 EL T g

% 3-3 ¥ EIRBE FF £ B 4445 (Fisher’s LSD)

Habitat type Significant

Comparison
1-2 —
1-3 gk
1-4 ok
2-1 —
2.3 ko
2.4 ok
3-1 gk
3.2 ok
3-4 —
4-1 dokok
4-2 sokok
4-3 —

Comparisons significant at the 0.05 level are indicated by ***
1: road — edge, 2: trail- edge, 3: forest, 4: forest - trail

BAFETAERYE AT RN ERET Y ST G 1T T0%HF A
AT R I cna B¢ s A PR R A AE R A rant F g i 9790 0 ke A ik

Bk 5 btk 1 5 F 45 8 ¥ (Hsich et al 2008)enA ¢ 7 5 § B > Beccaloni

(1997) &-$#F 2 F il it & #0494 (Nymphalidae: Ithomiinae ) #7 feF”
TUBA O AR AR AN ST AL IARME AT E R &
TP ARy EREIPNERFR > A RRFOF R ARG S B G A o
ﬂ&*°*pfﬁ 2L HHRD RS KR AR B e S e A Y
R E FEADE PHAT o

AETERRET AP SERI LI HH APET A 2 ET Y KA
LIRS mA YA E S A 0 2 E DAtk R E TP ARGE RS AP
R ST 7&&1 IS eh o 7 A § O I S B il i S B s S = o)
3l 2 RS RTINS R SRR TR e g L R
#3458 ¥ - Fermon et al. (2003, 2005) %P R 2 & 2L it & & Pig it tacnd
BAKERF TR KB AWEE ] RE P RS R RS K 0 A Gt S

ieed



SHRY 0 PR T T AL S A B AT T B % 4f v & o Bergstrom (2005)
-4 & § (threatened ) ¥4 Parnassius mnemosyne 4 #F 347 ik 43 (Oviposition
site preferences ) #TRASFT T dp 11 * Mg EH I § IEAZHIA T AT RPN
ARETEAILDIETR2ARAPERAEY SV RN EHEREHE EHRI AT
Mo R REC S ELEHES HTIHF R 5 41 m (Hsich et al. 2008) » §E
Bolm P T A SR R Y BT OF R - REER A ERELT
APEFLTRST AR TS o

SR AEEER L E R AR E PR LA hF R5E § MF
P R - T IENARBRGR 0 4 §F PRF LB BFE
TG AP BT b > WA ERL B F AXEF AL A SIS B
BRI SE S TRAAFTL DL 26 AR pl R < £

ERgrs s e 6P 73 TS AERA o

N

4’@— e P o A UGEE SR 2 G ) LT ARD LRI A ot
BERs o FAlEE ¥ 2 HRFWE A 0 AT % % 27 Hsieh et al. (2008) #-
e g A e 5 kT8 P (closed canopy ) % +h%#L % (opencanopy) 24 > % £ B

AT PRSP BFRFORERE AL BRI T R
O AR OIF FFE 0296 HHh AR A R FHERKSRE > R BT R
R @I‘iﬁ%‘fiﬁé (SN IS S F-F oy %?fl%lifiﬁf}t“ ’ %& LERRESREE
BRBFEALIERA LA I NI AR NG SR ERAR S (M
1985 > Hsichetal. 2008 ) > d T ¢t 2§ K BUnA P {7 5 2 AT &% 48%H Rk
AERPBRBEAR T F RGO FRBYRFERF LR R

BoataAe R E R fﬁ#ﬁt,f‘:;%f#i R R R BR P B 5 #2585 (Morais and

}

ImfE2 REAR>G > 22U PHE ER ST M - LRRL BET 0 B
BRAGTIRESOERSE ST EP SRR RN TR
ImE3 BFR K Ptk S0 &2 ALBC 5 T RE £ Tk E > bty
BB BT B ELDE Y FIRRNFT KA NG K  HikY 25 L

il

Brown Jr. 1991, Beccaloni 1997, Anthes 2003, Bergstrom 2005 ) > &% 7 &1 >
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FTERBPEH IR ERBZBC 5 T Z T

FARPEIRI L] 5 B R o A RS RL T B ERA S L TR 0 o stk
LR o Imted BRERSL BRFE (B3-3)e

C. #it? %3 D. 3 T ARh &R ARy

W33 475 482 ¢ 0 PR P8 B2 L EHRE 0 0 AR
E PG E2¥H I ImELRIRL KRS o

(FHR &R AT
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hABEHKY S LR H AR AT ERT REFAAME T ARE
T4A A PhE R 0 - A 2 0 RBT B ERTRF R A w2 A e
( William and Resetarits 1996) > & & 7 & % » * T A M Fh TR BB F|F 52
WA PEAMER T EBEFAME LR AL TR E B RITL E PR IR

R LTF B P B R TR Rk

AT ARG F RNBEC S ELL ST T R (B
34) s & wrh i ([ 3-5) %% Hsieh et al. (2008) £ &= §
BaoF ARl BEIUE L 2 e 4 B8 oS 2 1 RIZ (Competitive

exclusion principle ) dp o P23tk tEiaa fdd 72 oA AT 5 (Gause

1934)> &4 ?ﬁ:}iﬂi VAR TR IS AApRFLZY 2 €5 £ 5
(coexistence ) =3I % | 138 2 (Morris et al. 2000 ) > * 7 3 & % & o1 k& Jﬂ"I%i’y?t
FlF B A MR P TIE T B ¥ AP B M > Hsichetal. (2008) FELZIIE T 2 T

FTERYEB RS B G T B TS RE 51% 0 VLR A P RAT D
FRIIIRIFLAPF - ML BR- LRk d ARG B (Molles
1999) & FRT ¥ %% }'L?;S‘Jf— EHLH B2 B > 1= (niche) ®
FATCIR G o (et By (F R FE e

Hsich et al. (2008 ) #-i& v § % éies gl » 5 +#:5 8 F (closed canopy ) %
etz (open canopy) 2 #f » A7 3 & (M wiFiis Al E R Ryt g3
PEES ML MRr o L 4 FEE 0 Y SRS E P ARG R RS

FA] 0 Fth? 2 L ST AR HEF P > BT 0 2 BER
?OE 4] R T ARchREE A &SP et BB FF 0 A8 % % & Hsieh etal. (2008)
TR RBUSHTFE RIS DY RS, SRR e
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FTERBPEH IR ERBRZ BT 5 T =

e

1

AF R e

C. ¥ RBiFpsS#»y

B 3-4 % KB air > 24 243

(FHR*R: 227)
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B35 k¥

(FR*R: 4277)

Fo& FEBUCBUSN LA HR

TORBE IR G LET B RS B2 Sy R BT R
APHUERIRE 0 B3 PR AR P ST F X 123 3= (83 fkiB T B s
Lo el o) o 35 GLM A 4758 123 R RS KRR B R R 0 F
BE P HERR ] RS R VR R A 4R Y R G B F AR
(# 3-4)csfifh ] B3 ¢ o § KR PR PR A AE R v bR i 98
% GfERA K >R 0 T s @ s PR Bt BlAa B G 00 18 2 8206 5 iR apd

ol %&ﬁ%‘wﬁ%%‘&ﬁé’£*+@éﬁﬁ&ﬁ4#ﬂ%%ﬁ“$ﬁ
W5 22016023 & 3996 (] 3-6) g+ #h » 3 ¥ dedr * YA * A= A ¥ 4p M Pearson
FORE Gl : 0.65 (p < 0.0001) FREA % > 7 ot Sen® b ] IS g AR cndetk

AEE CETHERG AR HH B A SRR A TRERE -
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FTEBHEHIFAERBR LB 5 X el m g

AR FHREFEHFNMAORETF T > En AP PR TERG G
o R FP LR AR A RAENN > AABEIRICEFREFAME I Ny
W B AR FOPFS RN - BETRENSTEIS A2 LhE & B 5

iﬁﬁﬁifkﬁﬁ%ﬁi%ﬁéﬁé%#ﬁ%kﬂﬁﬂm%é$§@@%,
PO A SRR RF

Aot A 6 R &)Y b B R Y A AR %R
4 ] 4% A& R AT - Fermon (2003,2005) ffF & & & 2ud it & 5 frigiper
B E A R AR T BT 0 HOE R A & otk o R TR T HReL
o AR TR LRESE R ) f L FARARIR o B kB £ ) Ben
FERCE AL S AT D) R 0 F o G A E S S KA e o
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N 4L kg 21 )
2R BHREHH

234 TR PEHAPHERRER TS LE 417 (GLM)

Parameter DF F Value Pr > F significant
plant size 1 5.63 0.0216 HokK
vertical stratification 2 29.78 <.0001 AR
habitat type 3 3.55 0.0209 *HE
substrate 2 0.70 0.5022 —
winter monsooon 1 0.01 0.9125 —
forest type 2 2.30 0.1108 —
competitor 1 3.01 0.0890 —
leaf abundance 1 23.83 <.0001 AR
altitude 1 1.47 0.2317 —
diameter 1 0.02 0.9007 —
tree height 1 0.39 0.5334 —
ground cover 1 0.22 0.6391 —
Im densing 1 1.86 0.1794 —

Comparisons significant at the 0.05 level are indicated by ***

(FHR KR 27 F)

100%

o
an
<
S
=
o
3]
=
o

=%

5% T

50% [

25%

0%

vvvvv
AAAAA
vvvvv
AAAAA
vvvvv

Habitat type

Environmental factors

Plant size

W3-6 7 k& & chg § 0 * o046 473 (Habitat type © IS Btk 0 o)
Ersg R o oF LA APEH) - KA K (Stratum (11K » o

%) % Htk< - (Plantsize : o= th > Wl 1R) 3 F &R FF chg P b

(n=123) -

(FAR %R 45
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& ITFRBMFEUABCEELLRET R

G AR A RS 2 AR ST RN 22 Bk B e
BB BT LRI o 17 82% 3 B AHIME 24 ik 0 8 L

16 Bt § £ B A" > 0% F 67% 0 1+ > R F RE £y 2 S g
TBEAT BEFALR o  PEF H NS S T A L IF Hsieh et al. (2008) #ri%
T F R RS P A ol YR

LR R T L P S P S =R SOty |
FRP TSSO NF RIDE 3Am e 8K B E F RIS 2
IR EHPEEOITES RSP 2RO TESIE YR Y Uk
s34 (B 3-7°38)

SRRl AR B & A

B2 AR FESE PR ST THE S EE (B 37) Kot
%g?%%fﬁ‘ﬁ%‘f{'i (B 3-8) fe= HEgrim fg’:,-&a’-fflj?r WERHRR che & 7 Lk
A

Hﬁ¥%§ﬁ%£¢2§@’%iﬂ“ﬁ BRP 08X 0 @ AE PR 8
EEFLHP-95 2 MBS P o * i < BT ARS8 K 5 3-8

¥
@J?HﬁNSQEHﬂbwﬁrﬁ&am$%oﬂ&?ﬁﬂﬁﬁﬁszﬁ%H&
5 g

Bl NE P HTE D ME e A
P EEANER S e f X b oo X E 5. (Morakot) Beh B E 8 B
2

Sk FE < (B 3-7) R

B3-87 5 8L 42009 & 87 R - ithid 5
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o F RS RE M Ry T RB

kAP k7 E B % B4 FlE 2GRS &
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IS

L4 e d . 24
Wb ARB T EAR M Al
leaf habitat type vertical lant size winter altitude diameter
abundance Yp stratification p monsoon 1tu !
leaf 1 -0.0203 0.52023 0.38253 0.05109 -0.01642 0.50115
abundance
0.8637 <.0001 0.0008 0.6655 0.8896 <.0001
habitat type -0.0203 1 0.25882 0.37168 0.54909 -0.43398 0.11026
0.8637 0.0181 0.0005 <.0001 <.0001 0.321
vertical 0.52023 0.25882 | 0.63891 0.13013 033225 0.49529
stratification
<.0001 0.0181 <.0001 0.241 0.0021 <.0001
plant size 0.38253 0.37168 0.63891 1 0.24503 -0.27234 0.44832
0.0008 0.0005 <0001 0.0256 0.0127 <.0001
winter 0.05109 0.54909 0.13013 0.24503 1 0.35512 0.05493
monsoon
0.6655 <.0001 0.241 0.0256 0.001 0.6219
altitude -0.01642 -0.43398 0.33225 -0.27234 -0.35512 1 -0.09044
0.8896 <0001 0.0021 0.0127 0.001 0.4162
diameter 0.50115 0.11026 0.49529 0.44832 0.05493 -0.09044 1
<.0001 0.321 <0001 <.0001 0.6219 0.4162
substrate 0.01802 -0.08712 0.06074 0.03152 0.121 0.0461 -0.10678
0.8789 0.4335 0.5854 0.7773 0.2759 0.679 0.3366
tree height 0.43934 0.37701 0.5051 0.47732 0.42765 -0.08797 0.37188
<.0001 0.0004 <0001 <.0001 <.0001 0.4291 0.0005
ground cover  -0.04822 -0.35338 0.2233 -0.22796 -0.35082 0.32195 -0.35781
0.6833 0.001 0.0424 0.0382 0.0011 0.003 0.0009
1m densing 0.0565 -0.40937 0.06803 -0.1704 -0.41202 0.31634 -0.16637
0.6325 0.0001 0.5411 0.1235 0.0001 0.0036 0.1328
competitor 0.12899 -0.22884 0.04833 -0.16576 -0.18904 -0.06758 0.12281
0.2734 0.0374 0.6644 0.1342 0.087 0.5438 0.2687
generations 0.65401 0.19614 0.60072 0.53452 0.09982 -0.26419 0.47499
<.0001 0.0873 <0001 <.0001 0.3877 0.0202 <.0001
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FEBYH IR ERBZEC S ELJ Y

e LHRB TR AR S M GEE (X 1)

substrate  tree height ground cover 1m densing competitor Troides
leaf abundance 0.01802 0.43934 -0.04822 0.0565 0.12899 0.45601
0.8789 <.0001 0.6833 0.6325 0.2734 <.0001
habitat type -0.08712 0.37701 -0.35338 -0.40937 -0.22884 0.37576
0.4335 0.0004 0.001 0.0001 0.0374 0.0005
vertical stratification -0.06074 0.5051 -0.2233 -0.06803 -0.04833 0.70068
0.5854 <.0001 0.0424 0.5411 0.6644 <.0001
plant size 0.03152 0.47732 -0.22796 -0.1704 -0.16576 0.64289
0.7773 <.0001 0.0382 0.1235 0.1342 <.0001
winter monsoon 0.121 0.42765 -0.35082 -0.41202 -0.18904 0.20074
0.2759 <.0001 0.0011 0.0001 0.087 0.0688
altitude 0.0461 -0.08797 0.32195 0.31634 -0.06758 -0.34992
0.679 0.4291 0.003 0.0036 0.5438 0.0012
diameter -0.10678 0.37188 -0.35781 -0.16637 0.12281 0.32137
0.3366 0.0005 0.0009 0.1328 0.2687 0.0031
substrate 1 0.04946 0.25143 0.15462 -0.00348 -0.01163
0.657 0.0219 0.1628 0.9751 0.9169
tree height 0.04946 1 -0.2653 -0.29027 -0.14672 0.41591
0.657 0.0154 0.0078 0.1856 <.0001
ground cover 0.25143 -0.2653 1 0.70446 0.07828 -0.0939
0.0219 0.0154 <.0001 0.4818 0.3985
1m densing 0.15462 -0.29027 0.70446 1 0.10584 -0.08969
0.1628 0.0078 <.0001 0.3409 0.4201
competitor -0.00348 -0.14672 0.07828 0.10584 1 -0.03645
0.9751 0.1856 0.4818 0.3409 0.7435
generations 0.19614 0.44868 -0.13478 -0.09709 0.12856 0.67679
0.0873 <.0001 0.2425 0.4009 0.2652 <.0001
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