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Germination Characteristics of Dendrophthoe pentandra Seeds
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Abstract: The biclogical characteristics of seed germination and the effects of dispersal birds on the seed germina-
tion of Dendrophthoe pentandra were explored in this paper. Results showed that the seeds of D. pentandra were sen-
sitive to the light and temperature. The germination percentage in light condition was significantly higher than that
under dark condition. The most suitable temperature for the seed germination of D. pentandra was 20 °C , it could be
as high as 53.8% , and few seeds germinated when the temperature was 10 °C or 35 C. Our observation identified
that Dicaeum concolor was the dominant disperser of D. pentandra seeds in our study sites. We also confirmed that
the duration of germination become shorter when the pulp was manually peeled but the germination percentage did
not significantly change. However, the germination percentage was significantly higher (69% ) when the seeds were
digested by D. concolor, to compare with those of intact seeds or manually extracted pulp seeds. Our results indica-
ted that D. concolor made larger contribution to improve the seed germination of D. pentandra.
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FE R R AR 25 ER A o B SR KA ML S REHEE (Watson, 2001), HLETEIF
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B-HFE-RFE-EhE/FTFRAERRIIE
B —Rh e P A SR R B Bk R R AR
SEAARERFSEEMER (Watson, 2009) ,

R AN E S WA R TR )
Y (FERGRMERY) RETFEENER
WHTR, THABYHRZ WEE, R4t
— YR B BN ERE, BRNRFLFHTE
o S RPATHAN, SIGE S E A 4
T EBRERA, HEREMNTFRE AN
IR F R E A% [ (Aukema, 2003),
R 52 5 R % 4 2 [ A xR EH R HEgA
JyB—FpiEISEL (Reid, 1987; Reid %, 1995;
Aukema, 2002) . SHAHEYIEHARF, REFE
BRI TE T H AR UF EE A WA 78
&, MHEERESHEFELSE (Aukema, 2003),
BA R R AMM T EEENAETHER . R
HBRAKBRERMEK, EREESPMHFER
M RN RFERRERNTFEREEEENE L
EEHMAXRFENMTFHLSRE. LR,
RAULSSRMMEERXRR-HREZIXE
(Murphy %%, 1993; Soto-Gamboa F Bozinovic, 2002;
Roxburgh, 2007) .

HEAHE (Dendrophthoe pentandra) HJ&F
RFEP (Loranthaceae) HEFFAJE, B—F
BAHZ FEMY, RBBA4-6 A, WK
R, EPRERAREM T EEEE S A ARE
SATEOE . EVIRURH X AR F AW HFET
TR (Mangifera indica) . W ( Hevea brasilien-
sis) . K (Clausena lansium) . AF¢ ( Bombax
malabaricum) . ¥5# ( Ficus microcarpa) %% 360
ZFEY E (HREMIBIEM, 1988), XMFE
ER—ERENGE, EERRFENET. &
PFE LIZ N AR, BT
B R RAESERME, DRSS EXF i R
AT, WURRLIT 3 MR mEE: 1) BE
FHEEARDCR ., RBEAMGT WA FI KLU
HARKRIEREGTRERAZER? 2) RANWEFERS
REWHTFHAWEERER? 3) BdESRGE
HAERRTRERERS THARRRII? F1iH
REBZIIMEERMEZN? HFREREARR
R LR H Z B A E 2 RBALEE N
LRHE

1 #HENG =%
1.1 WFsihaiE

TS AL TV XUAR 4 3h S B B 48 T8 XUR A B A
IR (21°56' N, 101°15' E), ¥3K% 580 m, ABITHE
HMYEEEXESL T AFEESERR R 4 4, B0
Holhm', MR ERNAEFENTEF ., ZHEX
BALPEFERNSE, —FFF, B0, 5 RS
(1M AZBE2 ), T#HF (3-4 H) AIWFE (5-10
A) Z4y, FPEHRE21.5C, =10 C FE 7860 C,
FHREREKBT.5C, F£HEEFH1828h, EfFKE
1557 mm, SFEAHNHBIE 86% , by A8 B 2 $AF F Ak A0
TRk, HERFELIE,

1.2 HHEEER

IEFERTRES 4-6 A, BEMHRRBARELT
2011 4EFN2012 4R 4 AR AP R E WF F T RM L,
BRI T RIS O 6 . RELRIKS S BUE # B
B KA BRI . TCH F R AU 1 B S i
1155,

WCHEHAERNF 1.0~ 1.5 cm BE R ALK 20
B, WMESRMLEHEERERS TXEEAXEWIER
FF 180 RisATEEs
1.3 ZWHgit

REMFFEAFMENNE: FEYLEE 30 RLEH
IR AR S 0. 01 mm MR~ R E HH 2., 8
o SRS BENLIEIN 100 % 1E & BRI e RELMERE,
HE 6 W, FEVIER 6 BLIEH AR LT LB RE LU RRA
EHRMTRESER, EE5K, REHMFETI103C
BIREAE RS 17 h BE TE, HEMTFEKE.

HE. RERRERAXMFAFHENEZN: LOGEMER
E.RAENEZE, AREEWANHE: LB (6
HREREE N 35 pmol m™ s7') FIBEE; 2011 B FIRE 6
ABEEE: 10°C. 15°C, 20°C, 25°C, 30C, 35%C, /0
B20 CAH KW (FEFRMEELRE); 2012 F4MIT
20°C, 25°C. 30 C LA 20730 CAFIRZA M, RARE
PR ERRBAMKREBREAN (B1: C), KA
HPG-280B Bl Y B e 3545 HH E4T, TESBEM (120 mmx
15mm) 45 FHRERMERH LEHREK—EFEEL
BFERRES, BMEFRILPRA 30 RMF, §MEE
HEINSER.

XA AT R MW 754 hm® MR
WEREF LM PR E, 3360 h, ZIALEHK
LS FLLEH (Pycnonotus jocosus) RHIAFHERLHFE
BRI, BAEBMREDRRME, BAEMRERRAL
BBBENAFERBUNRFERHT (YREHEE
N, 1994), RCHEEFRENMHFEAEEERGEEKE
5 (K1:B), BRRETHREEFENFTTFHMEE
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HATIEE, i KEAR 1S em, HEMNF0.5~2.5cm
HREBERAN 125 MNERE L, G2 665 BFEE
SARBMEHHNMHT, FEARAERY L. 2em, KE 15
em TSR & LR FEARERE, H 1021 (n=15,
meanzSE) ¥r. FREBERLRNT1.0~1.5 em B
BEREAEMRIEFEMT,

HBUE# M BBR LS HHIT AT EBRRA ., K&
MR R AU RIRSE LA E AL S B AL fE W R FE 1
Heh RhF, 2011 S =R fh 7 BT LA T £ 5 5K
1, BN CHEBCRERMAIESR: LR2,
WEFEERNK 1.2 om EFREL R LB T, B
EEEA 1.0 ~1.5 cm, 2012 54 =FpFh 740 51 B TR
20°C 25°C, 30 CHRIEFMA T, B4 30 BT,
BEINTEELR,

1.4 EHREMNESSHITE

DARRSH 0.5 cm fE TP FHA R IARUE, LAF=AERERE
HIEBSE bR, ERFZINHF T KGR NE—
W, NFRERGOFFREERMALENE, BERE
BEREFEHR. REGRITHFHAR, HBEARLEL
BARZHTHTFHEENESR

(1) FFaEKE(%)=[(BHTHHEMERE—HTE
FERBER) TR ER ]x100% .

(2) BHEFR(%)= (FFIHRE R 7 B0 x100% .

(3) FFIHREIR=[ (N x1)+(N,~N,)x1/2 + (N,
=N, )x1/3+ - +(N,-N,,,) x1/n) ]x100, = N KE
1,2,3, «, n REFMTHETE,

(4) SrEAEREE =[ (N, x1)+(N,=-N,) x1/2+(N; -
N,)x1/3+ - +(Nn—N(n_,))><l/n)]><l(X), AP N NELEH
MFEL 2,3, o, n RFMERKRESERSHKEDE,
1.5 HEZITHH

e 44 B SPSS16 ( Chicago, IL, USA), R 4R
RSB +rHEZ (MeantSE) /N, B JtH General Lin-
ear Model F7[1J Univariate fe38 68 . IRELUERHA=ZHE
Z AL EAE X P ARGER, H=FHEZEAR
FEZEMER, MPHREMBERFTZST (One-way
ANOVA) F1LSD DI K t-Test HEAT LB 4T, ARG FL
KI7Z 57 (One-way ANOVA) 1 LSD K% 3 Fh4b 3
(SEHEHEK, ATERBEREZGRA) ZEMHT
HRBHES . BIGH -Test R R4 EA R85 & &
BT FHAENER, H Sigma Plot10. 0 #H1T2E .,

2 &R
2.1 RELMMFHIAE

BAR LR FERLH O NEAE, KR
(B 1: A), RE@EMT, RALRK=35.
MY EMEAR, E¥RANLRFERTNE

H (12.41+1.20) mm, #42H (6.87+0.49)
mm (n=31), RELWEREN (33.72£1.00) ¢
(n=6), MFIEREN (6.93£1.43) g (n=
6), MFERELERM20.55%, FHFEKER
37.92% (n=5),

2.2 X, BEURRATHFHENZH

2011 FFHBFERF 6 ~9 KB K, JGHE.
BESRA=ZEZMIZEIER (F,5=1.077, P
=0.381), JH (F, 5=8.064, P=0.007) Fild
JE (F,5=2.948, P=0.032) MIEHFENFF
HEEBEYW, HEERRA (F,5=0.067, P
=0.798) HAEERAEMN FREAE, FEREWS
FEEAGFT, LRYBERS TR TFHEAR,
FECRRS A T AR BBRR AR 1R 10 CILIRR AR
ik, 15 CotBi AT, {Ch (18.9£6.9)% ,
25 CH30 CHRETRFIHARKRZ (B2: A),
HEEBRRAMBRT, SiR35 CRETHFRE
K, 25 CAFIHARES, H (14.4£3.9)%,
15 °C 5 30 CHFFIHERRZ (B 2: B),

2012 SR FHEM T 6 ~9 RIBATHHE, K
WEREZRIFELEER (F,4=7.304, P<
0.001), J:HE (F, ,4=23.78, P<0.001) FIREF
(Fy4=11.879, P<0.001) Xfii52 4 il
KR BEEZMW, RN (F,,=0.418, P=
0.521) AEERSLETFENMFHEE, RE
K4 MRESBET (25 CRHb), KREBERS
THRFHEER (B2: C, D), MTHENEE
RERH20C, 20 CHFIHRFREE (F,u=
6.379, P=0.001) &F25C, 30 C, 20/30 C
TIRABMA T K F, 20 CHEBEHT R
EBRRAMMFIHLAFEREE (53.8+8.5%)
(E2: C), 52011 L, 2012 4425 CHI
30 CHESL R AP A A Brigi, 30 COuf LR
RN ETFPF R RAEXEGE, K (38.8+7.7)%,
25 °C. 30 C LA K% 20/30 C 283 AL 30 2 (8] #h T84
RETEEWEESF (P>0.05) (K2: C, D),

FFLELRRRAEN T 6 REFFIBE L, 12 K
W=, 21 R, EREBRRABR
T, BREEHER 3 K, 9 RAFFHHELR, 18X
P, 27 KAy, ShERK o4 RE™4E
B, REEZBRRAFEAREH FHHREE,
HEEHERANMFHAEFAERE (BH3).
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Fig.2 The seed germination percentages of D. pentandra in different temperature and light conditions ( mean+SE, n=3)

A. seeds with pulp in 2011; B. seeds without pulp in 2011; C. seeds with pulp in 2012; D. seeds without pulp in 2012

PR LUK 408 4 K% 2 Germination and seedlings growth rate/%

A. light and seeds with pulp; B. dark and seeds with pulp; C. light and seeds without pulp; D. dark and seeds without pulp
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2.3 BEEATEMNMFHERENIN

2011 fF=E N 25 COLMRIEREE RS, 3 FiR
FILBERFTHARGREER (F,=78.22, P
<0.001), HidHRHAEHMTHERN
(64.139.8)% , MEEET (P<0.001) £
R (8.2x1.9) % AR EERRAFT (10.0
3.4)% , MEBRRARREBRRANWFTHE
RILREER (P=0.680) (K 4). Ak, 7EE
SMERBUR B3 MR F T A RA B
%5 (F,4=154.58, P<0.001), @5t 22k
JERIRFHER RN (68.8£3.2)% , WEBERT
(P<0.001) £BEH (12.3+4.8)% MK ER
RATHFHELE (16.4:3.9)%, HEHEER
RAMREFRAFTFHERTEEREZR (P
=0.149) (&l 4: A), HAHh, SKMH (1=-0.580,
P=0.587), £BENA (1=1.414, P=0.230)
RAEBRA (1=2.501, P=0.067) 3 FhbH
MFF, FEIER ISR BRI & R0
THHERERARE, FHAWMEGTHEN
H S RBAT R TR EER.

2012 4, SEEBRRAMAKRERBRAME, 1E
20°C (F,4=4.607, P=0.042) f125°°C (F,4=
26.276, P<0.001) ZAFT SREHEARINEEER
B TRFREEE (K4 B), HE30 CHEHT
BRIMLEM TS AT (F,6=0.766, P=0.493)
HEBRRAMRERRAZATLTREEZR

3 it
SFEHI HE SRANRLEEHRT S
I 1.0 0 54k Seeds were digested by birds
o0 A 2011 e=mm A ChEFR A Manually extracted pulp
-] 0.8 5[ R A With pulp
§ ’ A a
53
&
Zos| ]
b5}
£
g 0.4 4
5}
G}
ﬁm B B b
=
= 00 -Jl il

ZF 4 Host branches  25°C3E5%4H Inocubator
# & 44 Germination condition

BE, SRFEELIEME. HUERE=MY
HERA T (Reid, 1987; H k= ¥ EHM,
1994; & K 8, 2003; Okubamichael %, 2010),
AW IR FERLERELE (B1: A), R
A1 12.41+1.20 mmx6. 87+0.49 mm, B R
HEN40.84% , R—FHAR SHERL, KA
MR LEFER LG EARBAEEE
YE, HMFEEELSRFEELHEE, 1
ARG RRABIHEL, WEARE
JBE I3 J22 ) o BB 58 HE Hh J5 0K B4 58 B0 & L
S LSRR, Rl AR S 1 ) R RAT
e LS A A TR REVE TP = (B S A R o

A [B) ) SR B A A ) B B i S AR 210
B (Gill F1 Hawksworth, 1961 ; Hawksworth F1 Wiens
1996; Calvin F] Wilson, 2006), B fhF % 8
&, FEREEK, BEREER 1T RSERSF
FEAH#E (Calvin F1 Wilson, 1998), 5H{FF1E
Y —H, MPHARZR0LR. B, KanE
m, REEMFHHAFTERSRWRE, KER
FMFHBE R, AR EAEE LB LEFE
FFHEHAE BEREZWN, 20 CHMFIHRK
BoERE, $ARK 0% E, KR 10 CKE
B35 CH BB FREEN, FEARREEL;
BEXMTHTFHAREERK, XS5HKRaM
WIEF (1989) HITFFTREER —B. M F# A%
FEAR F B 4 4 (8] A B 284k, 5 2011 4EAR I,
2012 SFRFHRIBE R RA FTHRE, 2012 425 C &
BRERAEM TR IR RME, XTRESH AN

B FREERREE X,

1.0 - - -
I B 1 5244k Seeds were digested by birds
£y 2012 e A ki30S Manually extracted pulp
= 0.8 kPR A With pulp
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Fig.4 The seed germination percentages of D. pentandra under different temperature and conditions ( mean+SE, n=3)
in 2011 (A) and 2012 (B). Seeds were digested by birds ( white bar) , manually extracted pulp (grey bar)
and with pulp (black bar) , and the adhered matrix were Petri dish with filter paper and host branches
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HEF AT AR 79

RFLGERZAFEEN RN EERR,
EZWINAE—FihRIBEAK R (Reid, 1987;
Reid %, 1995) , RHENBREHHWRAT
FENRYERE, ANRFEAFRKEETRESSED
YR TR TEEHAERKRNFE. ERSHH
W RFEMFH ML WME LT, A
PFRRIANF R AE R R PRI A] {2 3 Ho A1
BH%& (Overton, 1994 ; Lépez de Buen F Omelas,
2001 ; Rodl 1 Wade, 2002 ; Roxburgh, 2007), 5
BREEHIFFALL, ZHEZEEREFRE
BEXS (Lamont, 1983; Ladley il Kelly, 1996)
{ERAA TR & BUPTAR L v #EA8 Ar £ ( Dromici-
ops australis) [RELLL T —FHRE S YIrE
BRJL (Tristerix corymbosus) WIgiEIHICIE A RERR
& (Amico I Aizen, 2000), #t4b, TFFE LR
FEMRAXNFFHEE—ENEN (HEs
AL ER, 1989), REBRRAMFF AL,
AR BR e i B2 AL R P A REORIEH A 1
IEHBEA (Ladley #l Kelly, 1996) . H Hii Bk
ZHUEHE R I R34 T 52 B AL ECE [t
PR AT B R KA F 85 & 3 (Soto-
Gamboa ] Bozinovic, 2002 ; Roxburgh, 2007 ; Lara
& 2009),

BEREXNMFHENEWMEE RAELUT
3N (Agami I Waisel, 1986; Traveset FI
Verda, 2002) : (1) BUEFhEHIZEH, SRR
IR SRR EE N (BMAL) 5 (2) MR
B ABRM 79 & R (200 80N )
(3) shYMZEERFEDE R R BERK
TN ) o AR ERALEFEMRRIFIERR
RIHBRWRBER, AhERERIFARRS
FhFRYEE R, (B4 TMFH R, T8
SR GENLER AR EREG . A5
REAR 20 C, 25 CHEFRMEHN LEINF ER &K
b, SRMEEMTFREERENHEAE, |
£ 30 CHF S KB EmM F AL T, HH
HEBRRAMKLBRRANMFIHABRLEE
5, XAHES 30 CHMAT R F GRS
Ko BB S E ARB /N, I HE /DR,
HILEE 5, MR ERN BRE (H
KM IEF, 1994), HEidHBERAERNI
BF AR AT BB LA BRSRA Fh B AR

B, SRmE A — 2 Y B T R AR T
HHF T I AR, B E R T HA
THER, FMRTLHERERK (B 1: D-F),
PR I A AL B AN (SO Wl o T R AR T
BB A R P Wl S RA A 2
e

FRH A MBI | WAAHZ A
Yy, TEANRTIESR SOL BRI AR R ERH
A, BIRTER, T URBRBSEFZETHEY
b (HRZAMEIEM, 1988) AGFTAHLE
A AR T AORHIR R IR U, el
WIS EHE BERE T M T &6
13 AT RE -5 B3 0 P T B AR L O BR A
SEAVESEYIMR . ARSI MIE N — ARy
P, S IRIH LAY ] SR RO 7 o R A
T8 R LA T Tt — 2 RARPII

Brigt R R R B T XUR N BT Y R R
3R, URSEERT 2L, BEEstsTH
ﬁ%‘%@

(& % x ®)
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