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A EH AR F TR & AT R R A Eh
RO Bo#" 4R

L (P EBHE B ESRANAGERIDIE, ZFEBE  666303)
2 (mE R EAREE AR, BB 650091)

WE: RN RARSEDEMNEIFEE R —, (BRI AZ R0 HIH b 20 . K2R
HITR &N (Ardisia elliptica) JR 7= W T 7E A63E o N RN, A7 = B g i H L) JE AR & 574, solana-
cea) 5 2 RPN AEY)ZFAE . ASCLARE AN E, 12004412 H = RE2 1 5 e N FIRINE 248
AU (WD) e AT IR & S A 780 i Bt o, k] T A AR a7 A LD 1 B AR 74l e 1R i
ERRN, TR & AL L IR T 4 20 AR TR B9 (Alophoixus pallidus) 27 #85(Pycnonotus melanicterus)F /K
NRF S (Jole propingua), {H3F & G52 BRI I LL B, FEIAT . A0SR AFh 19 B8 A 52 e P b A AR 7] o
NAT- AR GAT RS rh WRTEE Y PR TE P 5 A IR 0 SIS P 07 A 23 ) DM 25 %« 32%R126%, BXED S I 28—
DT S E 4%7E 10 mEAAR, AT E R A el 2R 58 b3 S B FE U506 7% 8% 5%, HUE G EE —
DASAHL S 26%7E10 mUUAh, N THEAcR - R50R 0, M DAl T EE M 2% MRS Ml
FRIBJEARQ2-6%), (HEFRA RS PR TR0 B m THYI E 5. R ER PR T2 3 4 5 g U e
&, SEHHRN17.9+3.5%((n = 512); MR A58 rp AR AU TR 5 S BUE H (n = 489). TG EBTH IS 1
FAT R R T M, I e i Fh 7O S 4 ) O T T R S A YOG R M B A
KHEIR:  Ardisia solanacea, NRHH), &R, MrHcm, Mt

Seed predation and dispersal of Ardisia solanacea in habitats with differ-
ent degree of disturbance
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Abstract: Effective dispersal is one essential course for invasive species on their process of invasion, while
study on the effectiveness of seed dispersal was often neglected when predicting species’ invasion. Native to
Tropical Asia, Ardisia elliptica is an invasive species in North America. A. solanacea is a tree naturally dis-
tributed in southern Yunnan with biological characteristics similar to 4. elliptica. In this study, we conducted
observation on seed dispersal and seed predation of 4. solanacea in two habitats with different degree of dis-
turbance: the Wild Elephant Valley (WEV) with few disturbances and the Xishuangbanna Tropical Botanical
Garden (XTBG) with high disturbances. The aim of the study was to understand how disturbances affect seed
dispersal and seed predation of A. solanacea. In both habitats, three frugivorous birds were the main seed
dispersers, i.e., Alophoixus pallidus, Pycnonotus melanicterus and Iole propinqua. However, the visiting fre-
quency and feeding behaviour differed in the two habitats. In WEYV, the visiting frequency of the three birds
was 25%, 32% and 26%, respectively; while in XTBG, it was 67%, 8% and 5%, respectively. Only 4% of the
birds got first stop far than 10 m away from the fruiting tree after feeding in WEV, but 26% in XTBG. Seed
placement experiment indicated that rodents were the major predators to the seeds on ground. The predation
rate in both habitats were rather low (2—-6%) while seed predation rate in WEV was significantly higher than
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that in XTBG. In WEYV, larvae of Curculionidae were another seed predator, which caused 17.9+3.5% (n =
512) of seeds parasitized. In contrast, no seeds was found to be parasitized by the larvae (n = 489) in XTBG

Disturbance significantly affect the composition and behaviour of animals inhabited. Consequently, those

changes may influence seed dispersal and seed predation of related plants, and indirectly, affect the popula-

tion recruitment of plants.

Key words: Ardisia solanacea, different disturbed habitats, frugivorous birds, seed dispersal, seed predation
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M4 (Primack & Miao, 1992; Wunderle, 1997;
Nathan & Muller-Landau, 2000; Foster & Tilman,
2003; Levin et al., 2003). 7RI AR,
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KT B AR A IR 3R kAL #k Ho M 1 (Willson,
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K. i F.2K(Howe & Smallwood, 1982; Corlett, 1998;
Herrera, 2002). 2% (Howe & Smallwood, 1982). Mk
i (Forget & Milleron, 1991; Van der Wall, 1997)
2, Hoh 1936 (Yagihashi ef al., 1999) 5 A& 464E
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Muller-Landau, 2000).

Tyl BN R A A AR IR BT MR (R 43 AT
LW B % 17 22 #E 7 (Janzen, 1970; Connell, 1971;
Howe & Smallwood, 1982; Schupp, 1990; Willson &
Whelan, 1990)%5 #8475 B K [R5 W0, O6F B 3 &
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MNAZ 2 B A PG I 7R T REAENZ B
I A A ) EE 4 FH (Julien & Griffiths, 1998).

L&V 8 R TR 4 Urdisia elliptica) 11900
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AHARL, bk 6 mUL b, —4c 32K AR R AH B
MM, B3 A, R0 ZRFELH, W
AT KRN R AR . R WY, HAT
7-9 mm, FLEAEGHT A, R SIE DR, Fp
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TLRE(21°41'N, 101°25'E)FIEH IR F AR G4 X 1 B 5
%% (The Wild Elephant Valley, WEV)(21°57'N,
100°47'E) o+ [ R} 2% Bt 75 XSURR 44 #4400 7l vh 4
570 m, F¥JE21.5°C, FFIHFEME N 1,560 mm,
N T, B85 Wik, FRAKIEARZ120 hm®.
TR T BhFR AR R X Rk, MR R
HiS, #E4RT747-1,055 m, FEIR18.1°C, FH %
1,398 mm, ANTHid, ABEs:, Ry XAk
FRIEFA 211,000 k.

12 MFHEFRE

53 T A 5 b Bt AL P R AR AR SR, RERRAE Y
AN Jg ) bk P SR AR M R, RAE R
52, giit RSy, JEROF AR A R AA AR L,
[ S T 25 A= b7 1 23 bl
1.3 Y3 REAIIR

53 I AE PR A P SPR 4 SERE AR, R A AR T
] b3 RPN AN 45 SN I A RS B AOhR I (H A A
RSz BRRIB3ASNL, HERER -, TS ARl
FESEARX ), R LIARILSORUER S, 76/ M 1)
T mx1 my &ZA1.5 mA MR 1 mm) e bE
SRSk, WO B K S HEME R A, A D SR T R A
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Jeb G . B ek B R A R A AN O e R 5, AR TR 3=
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Fig. 1

Comparison of visiting frequency of three frugivorous birds to the fruiting trees of Ardisia solanacea in Xishuangbanna

Tropical Botanical Garden (XTBG) and Wild Elephant Valley (WEV). Data is an accumulation of 15-day observation. The time for

continuous five minutes was recorded as one visit.

R1 BRERMBMEZMTHHEERREEPFFRER%)

Table 1  Visiting frequency (%) of the three major seed dispersers of Ardisia solanacea in two different habitats
il 44 5% Habitats
Species fild XTBG B%4 WEV
MMk Alophoixus pallidus 67 25
BT Pycnonotus melanicterus 8 32
IKNRHE RS Tole propinqua 5 26
LAt Others 20 17

Wi B 3RS SO0 R B R R P A AR R E . BT
T FA VG e B0 L L S S T A I e T S 9 A 3 B
IS TR AHABA(R3) -
24 HEPIMHFREE

Tolt 7 2 b THT ) 41l £ 5256 B, AFP AL B R 1 A
TR AR E(E2A) . TFEAE R IR &

S fp e, HEIT8%; BRI S JAL B R
Pl B SR 25 i FIEER G oA AT HERR £ AL 7
NEERBA T ER, RA DB T R
M o 7R RS FE Rl B om AN S 5 v ek
Pyl )l Er o B2 (KI2B) . TCIRAERA) bl Ik 1 BF R A4
TSI (RIS B AR R e I P e
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Table 2 Distance between the fruiting tree and the first stop of visitors (1nd1cated by times and percentage)

T4 Al XTBG P44 WEV
Species <5m 5-10 m >10m &l Total <5m 5-10m  >10m &1l Total
SRS Alophoixus pallidus 7(11) 35(58) 19(31) 61 2(6) 30 91) 1(3) 33
BT Pycnonotus melanicterus 0(0) 8 (100) 0 (0) 8 10 (24) 31 (73) 1(3) 42
IKNRHE ]S Tole propinqua 0(0) 3(100) 0(0) 3 8(24) 24.(70) 2(6) 34
411 Total 7(10) 46 (64) 19 (26) 72 20 (18) 85 (78) 44 109
3 BBRMFEIMERILEHLERRYTERIE
Table 3 Retention time of Ardisia solanacea seeds in the digestive systems of the three frugivorous birds
il 44 ¥ P i ] Retention time
Species B+ 1hFUER Meant 1SE FEASL n A Range
RS Alophoixus pallidus 23.6+0.51 5 229239
B Pycnonotus melanicterus 22.7+0.53 5 21.7-23.6
IKHRKE IS Jole propingua 22.4+037 5 21.7-23.0
10
a A 10 B 10 c
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Hﬁ:, 3 X3 a K3 a

3 2 W3 2 ’—T—‘ We 2 ’—T—‘
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E2 FRLLE. FREEAREMFENEENMTFHEREENR
ALIR(N=360). FF i MFEZRRBE L FRE: HRRGRFER, REL XREBE5FR, REMEE

S ERMTEAERR, FHEIRER). A RF
£: HFROME G XKRFF

. B: REEEW=720). C: FEFEEN=720). FRFEERTERTEEP<0.05).

Fig. 2 Degree of seed predation influenced by different treatments, habitats and seed density (Seed predation is indicated by per-
centage of seed removed. Data are means+1SE. A, Treatments (N = 360): OP, seeds were directly placed on the ground; BE, birds’
visit was excluded, AE, ants’ visit was excluded; BR, both birds and rodents were excluded. B, Different habitats. C, Different seed
density: LD, 2 seeds; HD, 10 seeds. Different letters indicate that the mean values are significantly different (P<0.05).
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AT (Buckley et al., 2006), 41 41(Renne et al.,
2002). 22} (Gosper & Simth, 2006)%5 .
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