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Abstract

Mistletoes have played an important role in stogythe evolution of parasitical
plants in recent yearMlistletoes are almost hemiparasite and parasitizgusters on
one or many species of hosts. Mistletoes producmddnt fruits and both of their
pollination and seed dispersal are mostly reliebods. Many recent studies suggest
these traits of mistletoes are resulted from thegd@rm co-evolution among the
mistletoe, dispersers, and hosts. The clumpediltlisivn of mistletoess affected by
two phases during the early stage of life cyclee @hase is that the seeds are affected
by birds’ digestion and spreading range. The gbheise is that the seeds have different
host compatibility with different species or braastof hosts where they are dispersed.
The mechanisms of these two parasitic phases atergtudied and the parasitic
mechanisms of the mistletoes. of Taiwan-have beeryraeported As a result, this
research focuses on the early survival rates ofisseé Taxillus tsaii, an endemic
species of Taiwan, and the effects of seed dispersest trees, and branch diameter.

This study was conducted in the Lianhuachih Reke@enter of Taiwan Forestry
Research Institute (Yuchih Township, Nantou Couldyywan), where has high density
of Taxillustsaii. | inoculated three types of seeds (coated seedsated seeds, and
defecated seeds) on two classes of branch siz& br2 and 26-50 mm in diameter) of
three host species, includi@nnamomum micranthum, Cinnamomum osmophloeum,
andCamellia oleifera. | monitored the effects of different types of dgehost species,
and branch size on seeds adhesion, seeds germifatidfast establishment, total
active seed ratio, and seed survival ratio fromeJ2007 to January, 2008.

Results revealed that seed germination was gignily affected by seed types. In
addition, seed adhesion, holdfast establishmetd txtive seed ratio, and survival
ratio were significantly affected by both seed tyjp@d host species. The adhered ratio
greatly decreased in the coated seeds and on #meHas with smooth bark. Host
species did not have significant influence on geatad ratio. Defecated seeds had
significantly lower germinated ratio than uncoasegds, while coated seeds could not
germinate at all. Host species was critical fordfedt established ratio, as the
compatibility of Taxillus tsaii seeds differed with tree species. Haustoria otletee
could not establish on antagonistic species. THefdmi established ratio of digested

seeds was significantly lower than uncoated seeds.
1]



In sum, the survival ratio dfaxillus tsaii seeds on the early stage is influenced by
dispersers and host species through different rmésing. Although digestion of birds
slightly damages the vitality oTaxillus tsaii seeds, it is still necessary for the
germination and dispersal of seeds. The microhalsidection of dispersers and
different compatibility between host species &mel seeds shall be critical factors for

the distribution ofTaxillus tsaii.

Keywords: mistletoe, seed dispersal, endozoochisgerser, host compatibility
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8+ $cdk(seed dispersal) B e 4 53 £ & o F hb 4T E 2

(Muller-Landua et al., 2002)F~ 7 {4~ #8 + §cdgeni &35 p 5 = 5 H - 87 7 444%

#HfAF BRI foicdd B g o s(kernel)(Levin etal., 2003) # = ¥4 % 7 I
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RAgt A BAE XA R Aok d - L b o AT IR S B
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it 7 B (Restrepo et al., 2002)



RS X PAER R T LS 2 ARG B R T RS A
itep(Levinetal., 2003y 1 & £ F| i BF ARAEEDHEAIF AR -f 0 @ fﬂ
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I 213460 B FATdh e A AT o B S SR g T F 5 2 25 )

BRES (RR)XBF AR Y o8 2R F 2 Pl o
i plkETs o 2FAL 5T %”%\",f—i *t 5% 4 (exocarp) H &+ A &8 5 o
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Rk oooriud EF A A+ %k (seedraing7 B F A ted P 5 £ R (Reid, 1989; Aukema
and Martinez del Rio, 2002b)f# b= @ & F 4 fEF A b F At » BfEF viE =
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WRINNE R o pRZ T R - AR B FREL R L 5 ATILITE
FETIHFENPRFF - BB - HA2FA F2 0F ap o

WL -EFTRERELAEST FRD f”*ﬂv,zi BB S A g T g A
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fe oo iRy KKK (nested design) L RGEF SA C F AP AR W iE R wEREAS
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ATtk & S BFERAT AT S FAFEA TR A S BERAET A A
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¥ BRIy 5 F 4L (bernoulli trial) > B & 5150 o
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20 55N 4 B 3 4Feofey & 5 Log Likelihood i 3k 14 -2 2 15 ¥ 5 -2Log
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-
5
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41* Chi-Squarer* # #+# ¥ 5 (log odds ratiof = v #.7 £ ¥ £ £
(alpha=0.05) 1* $3F B 40T D % - > L R AT F U L 6B T T HRE
PHEBATLEVRIBBFIFUAEL - ¥ > B IFAI HFUS KD
EH I RABIFANIEI P F LSBT LRI/ I AL E 0
REALBOPE $ 2 B L BT FURE LD E H P A G e iE
TR - FRiERnOER e FEAIY RO R BT ELFRFEAZE KRR
oo dlte Ll g 2o
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* 2007# =~ * £ 2008+# - * Lz B3| 27704 5 sxenfa+ T H P 2
$2 T90%T A 4 A /65 0 Q00372 A f6+ » 10804 & &4l chfh+ o 2% > B 646
FIZ N DA ER PR R - AEEFTHE 2 O REX S FRTRE B
TR A AN S AT o BT ERE AR S 200% 0 RS F T p Y

1473 .

ﬁ."" l‘}lr'-}"" #

& SAS st 4 PHREGHSSS ¥ A 45 etk hdic & 19803465 » #7% » é1 3
R (e ~F AP ki ) S AR e w50
A ¥ R B (p<0.05) B M+ Al S H I B SER < (R 2) -

iE—- A LIFETEST » 47 » B- 575 sgdic B A5 =Rz » & PLZ 53t

P

}i;ﬁ;

% 5 Gl o 71% Willcoxon testiplz 3 # 7 5 & A% ¥+ chi s S o

’;t

%4 BEFL P (p<0.001) # 5 T 1176 X 5 e d 5 21.86% HE £ 5 1.23%;

>\4_
g

T T 1063 2gc - A A (Ble) o BREG BF ST EARAF R
FeEF 0 %% T HE LB (p<0.001) § AEFESF 176 s 5 84.38%;
B L L 219%: A FFAMET 137 P 2lcr = Al A (D)o Rl AR 2
PRBF e FES 0 553 HF LR (p<0.001)@E ) 2 A H176% FEF

L 26.96% 11 £ % 1.64% i 1 1763% HiEF L 6.2% L L 0.85%

PRABRAN Z BRRFAMENRF LA DS BE T HEFLE

(p<0.001) TR = BHF MR FAFFIE FEF2 2405 > 29 B
445304 4 1372 p 2= A2 BE D P Hen 74035485 0 176

T FHEF G 25.38% BB G 1.72%:; FfA T A0 7104 AT 0 165 % A F
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5 16.12% %% £ 5 1.57%@ - ) -
RIERA R R BB A BT B HFLE
(p=0.002) #&A& >4 4 iE 7 990%F A+ > 176 % 3% 5 5 15.21% ¥ £ 1.3%:;

A b 90035 6T 0 176 % 35 % 5 16.31% I £ 1.29%(F )

RAAT BT L

i£ > GENMOD #-5% ik A e 5 27703883 > 2~ 58 en 338 R ie(f8 5

CFAFA iR E R ORI A RARE S B e R R T
(goodness of fit) £ = ) » £ 5 L IAERALF T & A F 0 F(p<0.05)" 5% & fr
B P onE - 0 Y AR S A F R EB(p<0.05) # ¥ 7 e enfd T+ 5 A H AR S
PEEA () e r KFRPAITAE R 5% 3B RH(EF 53 - F1
s iE )RR E o 0k S S EAR ] 5 R  E R (p=0.097)¢ 1) -

=T kv R 3 A 6 AR 4 T (Substratey-E 2agErt 5 0 It
Chi-Square* #2 log odds ratioj # & ¥ £ & (alpha=0.05y 4 A &+ frtfi f&+ 4%
T 6B T AN S (34 BT TI084.3% i8S T 15 84.1%)F &
3 A R 6 AR N F(Z 5 47.1%)(p<0.05)y 2 A fE+ 2B+ 2 4k
SO B Bt A R ad L B dE S (2 ket 85.5% 2 - iwmix 91.8%)
BERE ST (2 i 71.3% 2 # i 82.5%) (p<0.001)% =) &>t &
fo e P 6 T Ak o (81.8%)r BT F & >t 4 A 485 (67.4%) (p=0.002) #- 6 f&
AEEEIE AT ERERF PR GF IR HEFLE A(P=023)E )

Moo mpc iR £ H 0 RIREAR F A BB 3 B F LR TR S
AAR o FBI LA AT P BT BAEY 2 H(57.1%)- 2 F (50.8%)
kA SR F B 20 £ (38.8%)(p<0.01) 46> 2 H(57.1%)fc 3 1 4£(50.8%)- #+
BEAGFREF LR (E=017r ¥ 8+ A5 2 A+ B B 202 1
AR T (2 48 89.5% 2 p 44 90%E ¥ & >t £ (76.7%)(p<0.001) + #(89.5%)
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fod B 12(90%)- BB AL S R 8 ¥ £ 8 (p=0.86) % B+ 47 2 RS P
BAEY 2 P 12(87.6%) b F (8B4%) Ak it I B F & 2 1§(75.8%)(p<0.01) 2 ¢ 1%
(87.6%){rid % (B4%)F ikt & 2 ¥ £ £ (p=0.15) @1 ) - & & 3fAfE+ 553 >
£ H(74.5%)fc 2 p H(79.1%) 03k 5 B F B > % (67.1%)(p<0.01) = #(74.5%)
fod p H(79.1%)F chiki & & 3 ¥ £ B (p=0.17)-

Ber B L F A S AEDIE HA R E A RN o PR T IRk
FRLIE RMAEwE(TT.7%) S AR F R R AR

(69.4%)(p<0.001) £ = ) «

L TEE SE R

2z » GENMOD et A dic 5 20413 4"+ - L feif Rtk 2 (% )3

L2 SCRRRUNE ERG AR S DRl Sheiant oyt L A
WA B PG F AL BT B ¥ - A2 § = A4 T {o(Type

SS» Type 3 SSk w445 ¥ % ¥ 5 & ¥ ¥ B(p<0.05); = -+ #5735 Ho:\ ¢ {3
TFEEER A R (A4 ) for WERT AT 495 Bl R A0 LR
PP T RS s iS4 e B ¥ (p=0.045)" & iE st Bk
T aEEREPE=1)E L) -

o 3fafE A7) B 6 M4 4E 4 hT #5% ¥ 5 > {17 Chi-Squaret # log
odds ratio} & & ¥ £ # (alpha=0.05)3 A fi+ fr# B8+ HfE> 6 AL F(3
AAE+ TR 5 77.9% i+ T T 5 66.5%) H# T I T HEF R A
34 BT BT 6 AR Feng T (T 42 3.5%)(p<0.001)y £ A BT ERG S
G2 E T A GABAEA TA B B LA BREGRK
80.4%:> ‘mit 87.6%)r K imt s ¥ H (7T8A%NM F A £ B HF (2 F ik
62%: 2 p Hintk 66.7%; ¥ F iwik 63.9%)(p<0.01) £ L) #-6 BB A KL H
2 ARBFFT FAT9%k ¥ 3£ A+ F T 5(66.5%)(p<0.001) £ + - ) #77
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WAL LA BT F(3.5%) %M 0 FITWE o

Wkt iE A W 0 RIER F A B BB 37 B F A 0 T8 ¥ 5
ALE  FIREAIARBS AR FLFT F(L 4 25% 2 F 1255%
K A%)EEF LR (p>0.05); A+ 53 AfEF P B0 P Y 5 (B4%MF
B 4 1(73.8%)(p=0.006)# % (74.3%)(p=0.004) &+ % £:E o+ pr > &5 *+ 2
B ¥ 5 (7T1.1%)% ¥ % > % (62.6%)(p=0.04y & & 35 457 > PIfEF 24
W FFLE- CFTFFPANY LR (>0.05)@ ) -

et BT AEAE L F AR MR IE A kRN o R T Y

FodkithoHAFF T S ARF LR (p=0.93) &) -

RAET AFEA

3z » GENMOD ehih i & #ic 3 118638 % ¥ efd+ > L afeif B (%2
) WA B IEREGES A F A RiE @) AR EET AESL
B FALPBRFASBE KGR I A HEAFE B - A S E
= Ay L T = fo(Type 1SS Type 3 SSh &% 7 &% 18 %(p<0.01): + i e m 7

P57 & ¥ (Type 1 SS p=0.33Type 3 SS p=0.81) f&+ #5722 F 1+ f& & 5 5\

PHAFRAROR L ERFRE(E ) e iERRLA 1T A RE B 5
B A F A EREA TG B F O F(p<0.001) R iFhILiz G B E P
(P=1)( =) -

W 2 AR A 6 AR TR FE > 41t Chi-Squaret # log

odds ratio} # % % £ & (alpha=0.05y 2 A fa+ &2 p o (2 # 2
+ 52.8% 42+ 70.4%; # F itk 44%> fuk 33.7%) H BFHF R AT (2
Bt 17.2% 424 22.7%: 4 F o 15.2%> 42 4 9.4%) (p<0.01) & - 1) -
WORAFTEE > 3 AT BFP(38.7%) B A FHF 1 (11.9%)
(p<0.001)@ + 1) -
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Bl E LB PIBEFAAIBMEN AT FF AN TIHHFMLG
BAR AL AMIF CAF LS BUAFE ] RFLE( A 1S
61.1% - i % 39.5%: 2 0%) (p<0.001) #&F 44 s £ E B3I PF> 2 BF i b
BEFMS FEFLEC R HL 19.9% » ¥ F 12.5%: £ H 0%) (p<0.05) = &
BFEANEH > PV RIFPFL > B EFHEFLB(L S 405% @ F
26.7% > = H 0%) (p<0.001) F & % i £ 2 - L 8FAI22 AEFPF 52 0 (B L -)-
Wi AA S L F AP ARIE F RS R RRTOAYE

o B GFR e ES AF LN LB (P=0.81)F ) -

BT Bfcd sk A4

Herr g BB PR E D DR G BF et oo S B £ TR
FOBTEF CAFURL B RIARI AT T HIT 134 > 2 A5 BE
13 AFE > et 2cF 5 00 i~ GENMOD 4 47 chit gk » fic & 277037 3%
B 3MRE(FETEETY  FAF R iEmw) 2 AR AH LG S 0 &
e At (7)) H P A RAC FASRE I BT UL F LS A
B EHAS - A8 % =34 T {o(Type 1.SS Type 3 SSk T4+, & F 2%
¥ B F R P(p<0.01)y fif e meh R 7 & ¥ (Type 1 SS p=0.48 Type 3 SS
P=0.91) 3+ KA F 2 4% A 5 ¢ et sed ki & P ERER(Z
L) et MR SREA T AT R BT A FAFERRRF R F N

¥ 8 (p<0.001)> @ #if Bt frt »aF il BE R BE=DE -+ ~) -

R CNCE kA 6 M fE i F e ot »cF o f1* Chi-Squaret # log
odds ratio} # % % £ £ (alpha=0.05y 2 A fa+ &30 2 p o (2 # 2w
+ 41.9% 42+ 50.6%; % F otk 30% i Fdudk 15.8%)0 H sk g A2 A
B (2R fimt 0% 24k 0% 50 £ imte 0% o e te 0%0)% Rl 5 (2 f 42
fmc 10%: fe 45 12.9%; W # smix 8.3%: 4 F 42 4 4.7%) (p<0.00) - @ i 46+
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thh et 3 (Gt 10%: f2 i 12.9%) o K itk (8.3%ME ¥ B T A2 A AT
(3 P it 0% 4245 0% o F imt 0% )(p<0.01) fe v Kl m g ¥ £ B (&
BfEF 4.7% A3 L fEF 0%)(p=0.08) 6 464 T & & > 3 4 55 (25.4%)% >t
BT (6.6%)% A2 LT (0%) (p<O.0L)H ¥ F &4+ 43 5 22 LB &
AEAH S HFRFLO0F L)

e e BE & H 0 RER F AT BRE 3/ B F L AHE > g o g
BAR  BIFULAIABIFE B3 %F 32 > A RFLFAEFLR
P=1) - AF+HAUAZIARFTIF ZRFLPFAHFRA T %I HEFLE2CE P
46.3% # K 22.5% + # 0%)(p<0.001) &+ #FAl s B3 > 2 BF AP
BArd peF s FHEFLR(L EH11.4% 4 K 6:6% % 1§ 0%)(p<0.05) = fEfd
FEEA L A R RT L % R 2 H(0%)F prFat 2 E 1£(20%)fc £ (10.3%)
B ¥ #014(p<0.001): fe ¢ 12(20%)fr# & (10.3%)x 7% & £ B (p=0.09)- » & %
AR A AL Bfrd R F PR 0@ o)

BEPfFHFINAELFIPA2NE B ERES i iE PR 0 BT R0

s o % IE R R fo T 2 R M F £ B(p=0.91)( ©) -
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Berry, 1991; de Buen and Ornelas, 2002) ¢ & s it #& F 4 &5 = 08>
LEB0Xf5A D FEIP RS K kiR 4 50X (5 FEIPAEESNE L A 12
Lefd s kenil > T BRI AL S A G EF AT R wd AF S A

F R E g RN AR F L B R R 6
;E'I

\4-

g S “/T‘ﬁ%}i R BRI PR F AT

BT B IRBEFLIN2RI P WEEFAELI P

HEEFF 2F2pfd+ Rl - L2 &2 £ adF e 0 55448 100
Tfe 0 FRHEFTABITNR CBARARNF TG AL ETE L RERERAS A
FLAW  HFABT DB LG R F IELAF HEP G  HTT iR
E b FA X EGH P 100X B E G APk U AR B4
AW E R R S AR AR F A B F o 4pp e E ehiEE(de Buen and
Ornelas, 2002)

AIEER A GES AR EEIE A B - A AF B R 4

BB ERAEF B 601 90% > A TEMFRFY L EAREZFEF LD

HFE GEIBEGAL LRz o VAEHFRauE 2B F 0 frdk F 40
AR FIFOTFET AAPpRE TE I R FAF S FHLRAPL R

% FHF Bi B #&2 (de Buen and Ornelas, 2002)
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SR F LA T

W\

s EES R FAATFT I AR R E A AR R LA R

e

FAER o R4 F % LS AR T RSB R L2 A S ) 4
BIRFFYT D EOEAI LRI FT > LT R TR SRR
BERLR LA F R RES 0 Tt SRR R A R REF T EG B¢
FHET D R AR RERTHFABFEM e n ¥ 2 REE % F A
REIEPRFEOEF L K G e SRET 0 ARER A G R L DR A
Fo ERM O RP EA YT 2 F 4B ol gy oo

d g%k Bézwm R TR FL %?%’%%i hRA B EmE
# 5 e(Lamont, 1983; Sargent, 1995; Ladley and Kelly,8)997 % £ B4 7g 7 H &
4 0 ARTHE AL o e RETRE T 0 A PRI R LB ARV RE S 2
F ok LA f PN SR - U = R Rl o e (e S R
(Restrepo et al., 2002)if 2 e g oz L E» HF A NS F L& d - fBrRich
(flowerpecker): % vk 7= & (Dicaeum concolor) 2z 33 ¥k 7= & (Dicaeum ignipectus) °
S IR T LSRR Be B R AT 2ol 2 "% (Lin, 1994): iz 2= 2
PENARRITELFGLEFIPRE - F2 HHFA R L2 ffﬂlﬁ PR b
e d o fafEsvd 55 bR A H - § T 5 R (gizzardyr d ooek D
(regurgitation): >+ pt A2 ¢ 3 *2% AL m A BEART AF RV AT S S
Gl s 31 Hrs @ g AR IR RN R IE AR I b R = 47d% (Mathiasen et al.,
2008); H = B #gEi i ks d s A v EmY A a2 oh & 4 (Reid,
1989) AipZ | iF R 2 T A ATIT R NI B AR A Ad oo IR A g
GRS R F L oG LB F ek - MU g 0@ b e S
Fd ARG A - - RETF R VoA I R AR SR o
Lin(1994y:t s B HRLE - ek 6 # 8 2 $dh 2 F A AT pF > 3 AeskT G L 1)
B eyl o @ AP R AR > EES S F L i ARG
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REF RN - £ - R R TR R IEBE oA - £ B Y
- AR F A RIEGCH W g v g T b;gd b4 FIF L iE 2 AN
oo ARREFFRFREIGERTE 2 LR, HEER £ F 2 ik

L B REBIPFT EERAET L H Y V- 5 243k - Reid
(1989F 7 - &= & & (Acanthagenysryfogularis)% vk 7= 5 (Dicaeum
hirundinaceum)#c#% - #8% % # (Amyemaquandang) » ] * BL%Z 5> AR A - f 5
o DV RBLUECF c B 5D AL FRARIEER F LA Tl E i R
AR BT FArEA R R FALR o

INEB BB EA DTN B E

ViatEakxFL

REY R LG R o WSk N L MRS R ST A RN R T

rmﬂ
fra
F_L

—=\

\.

‘mﬁ

R E R I B iR L o Tl F gk L ARG T R AP § FIEL 0 3Tt

HUE Y G HRERALER L P AR o B R L B

CRAREL S HRIPF T IR R AR 6 2 2 AT i E
Fod AT R FBE LR rF o 2 F AT MR L e o i
- BRE R RESV R PR R 1A R A0 s TR

v B 5 iy e R ue# 5 (Reid, 1989; Murray et al., 1994)F & £_§ b — it 5=

T REEFAGEEESF » 7oA ) VBRI T L EE A % % (Lamont,

En

1983; Gill and Beardall, 2002)~ rru.\m ENLES X FAFEI T HE
FFLS EFEHRIER IR 2 LR A R T i AR F 2
ARG ATV T A Gk G AR e R S A % R

Se 4 2 'E B ' (Myers et al., 20049 & F 4 - 1240k F ara Bk P g ¥ AL

g EAT EESEFL - R E0cmiciE- £ RALE BOI AT Leem ¥ A
EhERA S EES R F A REAIA TG B ISR o A

BFEPD VRS ¥ - BRAF2BIRR R ER RO BT B Y
W E R R SRR RS B £ 4F enfs % (Roxburgh, 2007)
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Fi s %2 BREIZFFLFALT § B TR
FTORZBHEEIRFLFALT R ERET DRFL -
BE - BREINA AL ARF AT N HORRIBES N E S 2 L

HEABI IS OB F T RN F o RS 0 2 BT A

FRFLE - o imi A ML e R F § P4 (Aruda et al,
2008) i F bz fhESRAHE B G R 2R A bk 4 E Bk

AR e B oomlp Bl ot pi ko A9d 485 fohd AT

=}

=1

SEUVSNE R BT R SR AN SR S
HEEV g Y %lﬁﬁlﬁ L fs @ fé—i'@ (KN %mihgg\;g;i%%g\l QNS R T g
&‘F’ /}i l“*fi”fﬁﬂ-mh lfm?‘/{% % _* fv SN ’?ﬁj\;”‘*‘% i‘?"ﬁ i Aéfg‘é'lﬁﬁquggiﬁal &F“%’mo

A2 A RERIEH: AF A R A B G L A

o

FifAr HAHFES &5 G e
PUh 0 KIEE SRS AL S A S B i E e T A F R R
ﬁ%,ﬁf&lé}fjiﬂ&_"oﬁi, iﬁé% #%ﬁt‘/dy j‘iq}ﬂ'\% Kﬁ‘jﬁﬁ,\f"_&

A FaRKENRFALAT FEA - P RREA S F A

\-

=
=

ZEMT S B 0E B S B 3% A& M ch(de Buen and Ornelas, ZOOZ?LUQFW KR Axfe e
WEGZARE B AR SR EN R TR R R BGARE o 5 PRAFRP
LI R IR PN B SRR P R B G o B e s P U - S L
- BE AL F AR ERE o R FES R T hE R g E B ko

)

1 s Ll s 2p M s . 3 44 R A 2E3
- BERHREAFEL c AHAeP o B2 T OF T HEFRE K

4

% ‘J&‘fr”ﬁ *i}_j “]:x |r$-«}E' ‘m—q—\/,x P %1—3;"‘ _§3E’ﬂ °
FoBRENAS S BRYMAARF LGB PEES R FLBIFT
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o kit 2L 5 0] * 0.5 mm (Musselman and Press, 1998} &4 & % 2
BFELOE5MM BFE T Fenl B et A hn i Mo dod &5 5

P fFARARE A BREAITOREEE? 0 JEF RN EFL DS
T4 ch /i F 27 S er(Lamont, 1983; Roxburgh and Nicolson, 2005; Radl
and Ward, 2002 ) 5% ¥ » BLEIIEES £ F 2 hp gl fF+ > A S iR

REITR DT RAA RS DT REE o 4 HTARE > LI REE 5

EREETELREP > - KR 7 o

AR BIFEINL B ERTEFESXFI A2 AL RMA L EZFHE A
A P HERT e AR T A FFME Y SR F RO Kol f oo
DARFFLIF O HERFAEFIREIFATFL DA g AR AP
AP EFSRFAFTAF A2 AL A SR HEZLR AR FLF
2B YR R FAFEP PRI FTEFTRERTEF A ESFEAL > F

AEIRE R L300 2 2 B (haustoria) i@ F 3 e 4 —E-F“ i BAAW T NFFR
(Rodl and Ward, 2002) * =t 382 ¢ & il § A P jiE 2]
FEwE L RT] > d WA BB At FPY FRRE RS g
WAEHAL L FIRALRALERTS TR FE LB Flor LR
2F2 A BEA RS F A LE S R Z(ROdI and Ward, 2002) & & % 4 i@
AHPEETRF RS R PR RRWA LT 2 A B B
T TR RS BrdFL B Fa i F et o FASBE SR
BT F T A -
IR FI AR FARFEOM G 2 RRERN TS TR
iFfeim b Gt g HF AL P et B AR REFEF R o
Sl Rfed VRS A AEF > FELE AR AR R F A
A+ o eiEfoid X ot %’W FE o A B RS FIEL -

ﬁ&;@fa; R R AT AR LR FLET DTS FIRES R
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FREFD R AP RORAREES 2 FL KR AFE TS G EAAY

W EEE S EEsY 30 i 50 mmf_jf‘_."l"f‘ﬁfi?’.”?% CHERFATR G

{
nRFEIEF LALAFEBN » fi+ F S T ' % o Lichterqe
Berry(1991y= 5 - ##%% # (Phoradendron macrophyllun)# -+ p¥ %4 7. > & 5 4k
fo o TR L F TR TG TEE - LR AFEM LAY
THRFAHEP SRR - A Hwe LE T AR HEF2ZL
BTRIEAIAT N D ¢ RELOEFERLG FE AR 2 pARAS A

FFEL 0 A2 iE F (S e = & B 4T (Mathiasen et al., 2008)Devkotafr

2

Glatzel(20077 7 & % 2 # scurrula p 2 ¢ ch4faH F4 B B A A4 F el £
FREP- AR FLHRBYALAFARDAEXF LS AEA R m o o vk
2 TFE I F - R FAARBAR AL A DF LR R TR
#FloGErLArRFLE AL T EY NREAAT T REE T L HB A gE
% 1 {54 + (Devkota and Glatzel, 2007)¥ ¢k 37ig a2y P&t > 2 F 4 F 418
A ihdF 4 K i 4 s a0 A ki (Mathiasen et al., 2008)% 3t H 5 ehE 4 fade o
HFA2FAFEFANALP VRGO NPk A iR Fli R F A A
4 B4 FR-aEBK > §_H 55 2 Foehkd 4&(Mathiasen et al., 2008)

FeE otk KA e F L ip FEHEA SRR F LS 5 B8 T
PR R FARIIRHEFIFAI AR RN R FARI AP TLIEYE

@5&&%%R:Eﬁ+? KT B AR T A T P - s

PEREFLAAMFLOLE EES RZF AR W EREI A E 0F AL (02
A

R F oA ke k EAR G F AP BIE Y BiE gl iR
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FREERFAFP DRF B RFE-HawY o



A kB

-

e
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-

B thens

2008)° tiRiH G T2k F 4 A AT S BB PEF L Aok

f]&_é:’ 3= & (Norton and Reid, 1997; Roxburgh and Nicolson,

gt iga B ¥ 4% H(Norton and Reid, 1997) & & & ff &3 7
R FEA Y 5 6% T E T L HET 4 (Norton and Reid, 1997)% % & eizd 2 4

8 4~ (Viscaceae) » 4% 5| _i% if & & 4 (dwarf mistletoe]Arceuthobium tsugense) » 7]

PRI HR Y G et K (o) o Tougaspp.) R @AM A LR T &
BARERY ZEHRIRT AR F A Gt £ 0 k2 i 4](Shaw et al., 2005)

£

SR F A R B d kiR T R SN B - > Sgnd F 4
TR B A £ RSN A SR I RE N R R
BHETHAT R AIERFL e T RS AT 2> F o~ (BldeiEsg ol
N EES S FH) L AR PR R T AR AR AT 2 R F

EHH BB AL IERE LT oI S X ABEF A I BT HARER A
HEde R o s SRl AR F AP iR E s R F AL L T hb g
Fl i B ()3 100 T3 2 2 )4k o h 2R Rk H e A X IR
R SACE TR A

W S ) T . i;m%‘?ﬂ?“; s - M E A% /Pq*;%;,féxf BtY

g

e
Bl AR ANERSF R RERF IR IR R TR
B &R F] o s F 4R A00 K A 5 2 (Ladley and Kelly, 1995; 1996) ##; 4 fr
T AT end BB iR 2 SR )~ - fBfe & § B (brushtail possum) £

LDAT R aES Jg’{%ﬁ (5 %F)7 M (Ladley and Kelly, 1995; 1996)
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AT LT[R A KB o F A e felhE Ml %

FAFEIEL R PFAPBEES AT R R HF L BT o g
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4

b Sl R e RN SN SE e gk EEy Rl 3
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Echp o RIERFLREIA BB Y -

Norton{r Reid(1997)5 » 2 AW N F 2 X R AL P H AT 72 8-
FROR CARNZB RN N ed ] PR Y - WA RFL
DR P RE BALRABIIHF AR T - BERRMAG B R gH IR
FEAHE o A MG RERZS S F 2 EREE SR L LY
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Variable DF Parameter Chi-Square P
Estimate

Seed type 1 0.75 179.77 <0.001

Host species 1 0.07 3.32 0.068

Branch type 1 0.13 5.73 0.017

Total 3 196.13

% = ~ GENMOD £k & #05% s & ¥ 2(goodness of fit)

Criterion DF Value Value/DF
Deviance 2752 2718.96 0.988
Pearson Chi-Square 2752 2770.00 1.007
Log Likelihood -1359.48
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I

Source DF Typel p Type 3 p
Chi-Square Chi-Square
Seed type 2 358.78 <0.001 344.09 <0.001
Host species 2 29.27 < 0.001 23.91 < 0.001
Branch type 1 34.89 < 0.001 21.03 < 0.001
Seed type* Host species 4 35.29 <0.001 31.64 10.0
Seed type* Branch type 2 8.22 0.016 6.97 0.031
Host species*Branch type 2 8.40 0.015 9.71 0.008
Seed type* 4 15.54 0.004 15.54 0.004

Host species*
Branch type
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%7 ~ GENMOD -5 5 H55 0 % ~ v 5 S 865 404] % L 548 ~ k4

fm s AR E S Bh) 0 HE5S enfizif B ¥ T (goodness of fity #&ipl & 38 EF AP en

Criterion DF Value Value/DF
Deviance 2493 2478.71 0.994
Pearson Chi-Square 2493 2450.00 0.983
Log Likelihood -1339.35
Source DF Type 1 p
Chi-Square
Seed type 2 349.86 < 0.001
Host species 2 30.77 <0.001
Branch type 1 27.53 <0.001
Branch number 259 288.93 0.097
Seed type* Host species 4 30.19 <0.001
Seed type*Branch type 2 6.89 0.032
Host species*Branch type 2 7.92 0.019
Seed type* 4 18.59 <0.001

Host species*
Branch type
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#7002 B WA RAE LA IE L 4 5 2 0t i log odds ratiof A F 4
£ o (i * GENMOD *® 4] * Chi-Square* # log odds ratio£ £ > alpha=0.0%

F-Hr? ARE2F* L2737 FATHUNNRBHGITHREFLE)

‘ Thin branch Thick branch
Type , , : : All
Ci.m. Ci.o. Ca.o. Ci.m. Ci.o. Ca.o.
Coated seeds 06060 060d 0.47€ 0560 039f 0263 0.47f
Uncoated seeds 0.91¢ 0.908 0.877 0.855  0.804 0.674 0.843
Defecated seeds o.azéJ o.87f 0.86f o.71§’ 0.914{’ 0.818 0.84f
All 0.787 0.808 0.738 0.714 0.788 0.594 0.734

1o e iEY R FA L 4 E A2 B e * GENMOD * 4] * Chi-Square
vt i log odds ratiof B0 H¥ e imitARRE 5 58 F hA B (p<0.05) i

jewm¥t Y = A Rk F LR (F 7 F p=0.93 HF 4 p=0.81 #frj rxF

p=0.91)-

Thin branch Thick branch
Adhered ratio 0.777 0.694
Germinated ratio 0.587 0.588
Holdfast Established ratio 0.242 0.265
Total 0.109 0.108
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# ~ ~ GENMOD # 7 3 5% ehfie if & # 2 (goodness of fit)

Criterion DF Value Value/DF
Deviance 2023 2067.22 1.022
Pearson Chi-Square 2023 2041.00 1.009
Log Likelihood -1033.61

%4 - GENMOD # ¥ 5% » 4 5] = 5 R #c(f85 812) - % L 946~ i g

)R R hE - 412 52 A8 L T = fo(Type 1 SS Type 3 SSy 11 2 + i#l3%

WAT AR Y PRI Y -

Source DF . Typel p Type 3 p
Chi-Square Chi-Square

Seed type 2 667.23 <0.001 633.01 <0.001
Host species 2 4.63 0.099 1.34 0.512
Branch type 1 4,46 0.035 0.01 0.934
Seed type* Host species 4 12.30 0.015 11.62 0.020
Seed type* Branch type 2 2.63 0.269 2.50 0.287
Host species* Branch type 2 0.95 0.622 5.72 0.057
Seed type* 4 5.81 0.214 5.81 0.213

Host species*
Branch type
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24~ GENMOD % ¥ # #i7t » § » v o S 8(fB+ 512 ~ % 4 b f8 ~ ik 4e

fmos R E SaBh) 0 HE5N e if &+ T(goodness of fith kiRl & 38 £ F AN P o

P E
Criterion DF Value Value/DF
Deviance 1766 1905.77 1.079
Pearson Chi-Square 1766 1706.00 0.966
Log Likelihood -952.883
Source DF Type 1 p
Chi-Square
Seed type 2 665.64. <0.001
Host species 2 4.29 0.117
Branch type 1 4.03 0.045
Branch number 259 154.67 1.000
Seed type* Host species 4 12.29 0.015
Seed type*Branch type 2 4.07 0.131
Host species*Branch type 2 1.35 0.509
Seed type* 4 16.69 0.002

Host species*
Branch type
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FL- A A RS LA iEE 3 ¥ 5 2 v #log odds ratiop & B F

£ 2 -(i# * GENMOD ¥ 4]* Chi-Square* # log odds ratio£ £ > alpha=0.05
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Thin branch Thick branch
Ci.m. Ci.o. Ca.o. Ci.m. Ci.o. Ca.o. Al
Type
Coated seeds 0015 o0.07f  0.004 003 0006 0098  0.03%
Uncoated seeds 0758 0876  o0.78f 0728 o080 o069 077
Defecated seeds 0.727 0667  0.639 069F 0628 0618 0662
All 0.579 0.619 0.560 0.560 0.619 0.576 0.587

4 -+ - ~ GENMOD &+ B ¥ M4 enfieaf B # % (goodness of fit)

Criterion DF Value Value/DF
Deviance 1174 1007.72 0.858
Pearson Chi-Square 1174 1186.00 1.010
Log Likelihood -503.86
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Aedm)2 Lg% - A2 % = A4 L T 2 {o(Type 1 SS Type 3 SSy 11 2 4P

4

G LR AR Y PR PERE

S

Source DF Typel p Type 3 p
Chi-Square Chi-Square
Seed type 1 116.20 <0.001 8.54 0.004
Host species 2 210.27 < 0.001 173.43 < 0.001
Branch type 1 0.96 0.326 0.06 0.813
Seed type* Host species 2 3.07 0.216 3.28 0.194
Seed type* Branch type 1 0.23 0.632 0.03 0.862
Host species* Branch type 2 11.39 0.003 9.23 0.010
Seed type* 0.24 0.886 0.24 0.886

Host species*
Branch type
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Fe dm s 0 0E S0 Bh) 0 5N enfie i B ¥ 2 (goodness of fity B & 38 H_F At
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=

Criterion DF Value Value/DF
Deviance 988 851.53 0.862
Pearson Chi-Square 988 741.00 0.750
Log Likelihood -425.67
Source DF Type 1 p
Chi-Square
Seed type 1 125.40 <0.001
Host species 2 237.45 <0.001
Branch type 1 0.93 0.335
Branch number 186 113.41 1.000
Seed type* Host species 2 0.92 0.631
Seed type*Branch type 1 0.80 0.372
Host species*Branch type 2 10.86 0.004
Seed type* 2 0.19 0.908

Host species*
Branch type
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£ o (i * GENMOD *® 4] * Chi-Square* # log odds ratio£ £ > alpha=0.0%

F-i? A pEr 32472 FAFEUDHFL I HFLE)

Thin branch Thick branch

Ci.m. Ci.o. Ca.o. Ci.m. Ci.o. Ca.o. Al
Type
Uncoated seeds 0.006 0528  0.448 0.006 o070f 033P 0387
Defecated seeds 0.00d 0172  0.152 000f 0227 0094 0119
All 0.000 0.345 0.307 0.000 0.462 0.213 0.253

% -+ = -~ GENMOD % 4c3 »x 5 5\ e if B & 7 (goodness of fit)

Criterion DF Value Value/DF
Deviance 2752 1404.81 0.511
Pearson Chi-Square 2752 2770.00 1.007
Log Likelihood -702.40
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Source DF Typel p Type 3 p
Chi-Square Chi-Square

Seed type 2 306.30 <0.001 28.05 < 0.001
Host species 2 204.01 < 0.001 29.34 <0.001
Branch type 1 0.49 0.482 0.01 0.908
Seed type* Host species 4 14.67 0.005 14.34 0.006
Seed type* Branch type 2 0.72 0.698 0.34 0.845
Host species* Branch type 2 13.81 0.001 0.59 0.745
Seed type* 4 1.09 0.896 1.96 0.896

Host species*
Branch type
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Criterion DF Value Value/DF
Deviance 2493 1152.92 0.463
Pearson Chi-Square 2493 1170.00 0.469
Log Likelihood -576.46
Source DF Type 1 p
Chi-Square
Seed type 2 353.84 <0.001
Host species 2 238.39 <0.001
Branch type 1 0.56 0.453
Branch number 259 137.46 1.000
Seed type* Host species 4 4.44 0.349
Seed type*Branch type 2 2.38 0.305
Host species*Branch type 2 13.98 < 0.001
Seed type* 4 0.19 0.996

Host species*
Branch type
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L4 = AT S ARES LM et s 2 L i log odds ratiof &

BEZE - (#* GENMOD*® {]* Chi-Square* # log odds ratioz £ -

alpha=0.05 - H=? 2 FE2 F* &7 7% B+

i feg G E

i)
Thin branch Thick branch
Ci.m. Ci.o. Ca.o. Ci.m. Ci.o. Ca.o. Al

Type

Coated seeds 0006 0.00§  0.006 000f 000d 000§  0.006
Uncoated seeds 0.00d 0419  0.300 0.006 0506 0158  0.25f
Defecated seeds 0.00f 010  0.08F 0.006 0128 0047 0068
All 0000 0173  0.115 0000 0225  0.073 0.109
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