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Abstract Aims Seed dispersal and seed predation are important on mechanisms of forest maintenance and
degeneration. Understanding them can enable effective conservation measures, especially in Xishuangbanna
tropical rainforest in China which is suffering severe pressures.

Methods Musa acuminata is a large herbaceous plant in Xishuangbanna, Yunnan Province. We investigated
seed dispersal and spatial temporal variation of seed predation in three habitats (wild banana communities, vie-
gin rainforest and open habitat) in three different sites of Xishuangbanna (XTBG, Xinshan and Bubeng). We
used two treatments excluding ants and rodents and surveyed community structure of ants and rodents to explore
the relationship between abundance of predators and intensity of seed predation.

Important findings Bats were the most important, effective seed disperser, and birds also played an impor-
tant role in seed dispersal, with approximately 75% of the maure fruits of M. awminata dispersed at night
and about 25% during daytime. After primary dispersal, seeds of M. acuminata were mainly removed by
small rodents and ants. This seed predation was significantly influenced by season, site and habitat. Seed pre-
dation was significantly stronger in rainy than dry seasors (p < 0. 001). Seed predation in M. acuminata
communities was the highest among the three habitats (p< 0.001) , and seed predation in Bubeng Nature Re-
serve, which had the least disturbance, was significantly lower than the other two sites (which were not signift
cantly different at p > 0. 05). Seed removal was generally consistent with the abundance of rodents and ants in
different seasons, habitats and sites. The interaction between sites and habitats and the interaction among sea-
sons, sites and habitats had significant effects on seed predation. Compared to nearby forest and open habitats,

Musa communities had the most abundant rodents and the highest seed predation and the lowest proportion of
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secondary seed dispersal by ants. In contrast, seed predation by rodents in forest and open habitat was rela-
tively weak and a large proportion of post dispersal seed was removed by ants. Therefore, primary seed disper-
sal mostly by bats and birds is essential for M. acuminata seeds 1o escape seed predation.
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Table I Sudy sites and the general irformation
1 Sitel 2 Sie2 3 Site3
Location XTBG XS BB
Latitude & bngiude 256 N, 101°15 E 21°56 N, 10733 E 2r37 N, 10r35 E
Altitude (m) 570 960 680
2~ 3 3~ 4 4~5

Area of Musa communities ( hm?)

XTBG XS BB 3 XTBG, XS and BB represent Xishuangbanna Tropical Botanical Garden,
Yaoqu Xinshan, and Bubeng Nature Reserve respectively

8o

15 3 E8E3 M

JFi8l Open Wk 7 Covered by Sheet iron Hifd Covered by nylon net
1
Fig. 1 Illusration of the observation for seed dispersal of Musa acuminata
a: Control  b: Climbing animal excluded c: Aviate animal excluded
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different habitat (Fig. ¢: N=210) and the interaction between site and habitat (Fig. d: N = 70) on the seondary seed dipersal of Musa
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Table 2 MVA of the effects of season, site and habitat on the secondary seed dispersal of Musa acuminata under open treatment
d MS F p

Season 1 274. 667 31. 286 0.000™"
Site 2 47.114 5. 366 0. 005
Habitat 2 111. 905 12. 746 0. 000™*
X Season X site 2 0.879 0. 100 0. 905™
X Season X habitat 2 11. 804 1.344 0.261™
X SiteX habitat 4 43.776 4. R6 0.001™*
X X Season X siteX habitat 4 36.703 4. 181 0. 002"
Enor 612 8719

Total 630

#EE . p<0.000 ** 2 p< 0.0 ms: p>0.05

3
Table 3 MVA of the effects of season, site and habitat on the secondary seed dispersal of Musa acuminata under ants excluded treatment
d MS F p
Season 1 35.493 3.112 0.078™
Site 2 180. 32 15. 809 0. 000™"
Habitat 2 188. 358 16. 513 0. 000™*
x Season X site 2 170. 986 14. 990 0. 000"
X Season X habitat 2 47.431 4. 158 0.016"
x Sitex habitat 4 196. 191 17. 200 0.000™"
X X Season X siteX habitat 4 115. 883 10. 160 0. 000"
Enor 612 11. 407
Total 630
#kE . p<0.001 ** 2 p< 0.0 ms: p>0.05
0r . 41.5% ( 5b, p< 0.05)
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Fig.5 The effect of different site (Fig. a: N= 210) and different habitat 25% ( 7b) 3 3
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Table 4 MVA of the effects of season, site and habitat on the secondary seed dispersal of Musa aazminata under rats excluded treatment
d MS F p-value
Season 1 29, 484 2. 506 0. 039"
Site 2 115.053 9. 660 0. 000"
Habitat 2 167. 416 14. 057 0. 000"
x Season X site 2 113.519 9. 531 0. 000"
x Season X habitat 2 43.911 3. 67 0. 026"
x SiteX habit at 4 29. 142 2.447 0. 45"
x x Season X siteX habitat 4 155. 547 13. 060 0. 000™*
Enor 612 11.910
Total 630
#EE L p<0.001 ** o p< 0.01 s p>0.05
5
Table 5 Species number and amount of rats and ants in different season, site and habitat
XI'BG XS BB
Species Dry season  Rain season BG S Musa community  Forest Open habitat ~ Total
Rats Number of species 8 5 6 5 7 8 4 4 9
Total amounts 47 50 2 30 35 48 42 7 97
Ants Number of species 72 53 46 64 49 41 49 61 104
Total amounts 1778 82 469 1310 821 491 411 1 698 2 600
XTBG XS BB: 1 See Table 1
3 ( Janzen, 1970; Connell,
1971)
2 2
, ( Jaccard
(p < 0. 370),
0.001), ,
9 cm, ,
2
( ) ,
( van der Pijl, (Basu, 197),
1982)

(Leal & Oliveira, 1998),
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