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Abstract: Nanjing Botanical Garden Mem. Sun Yat.-Sen is a semi-natural place located at the southern foot of Zhongshan
Mountain, Nanjing, Jiangsu Province, China. It is rich in seed plants, both cultivated and wild, and contains diversified
habitats within its 186 hectares area. To examine the ecological significance of mutual interactions between fruit-eating birds
and fleshy-fruited plants. seed dispersal by birds was investigated in the garden during spring and summer from 2000 to 2002.
198 fecal samples from birds were collected in the garden between April and August 2002. In total 9 589 intact seeds were
found in these birds’ faeces. Among the seeds, 9 573 seeds were identified as belonging to 20 plant species in 15 genera and 12
families, the other 16 seeds belonged to an unknown species. Seed species found in each fecal sample varied from 1 to 4, mean
+SD = 1.5=£0. 7, while seed number in each fecal sample varied greatly from 1 to 583, mean+SD = 48.4+470. 7. Seeds of
the 7 plant species comprising the highest occurrence frequency in the 198 bird fecal samples were Broussonetia papyrifera
(82) s Duchesnea indica (44), Morus alba (44) . Rubus corchorifolius (26), Viburnum awabuki (26), Rubus hirsutus (22) and

Phytolacca americana (19). These accounted for 86. 2% of the total 305 occurrence frequency of the 21 seed species, and their
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seed number accounted for 96.1% of the total 9 589 seeds.

Eight bird species were observed feeding on the fleshy fruits of 18 plant species from 2000 to 2002. Four resident birds,
Cyanopica cyanas Turdus merula, Pycnonotus sinensis and Streptopelia orientalis, acted as the main frugivores and fed on fruits
of 8 to 16 plant species. They may be considered as the most important seed dispersers in the garden during spring and
summer. Among the 18 fruit species consumed by birds, seeds of 14 plant species were found from the fecal samples. Few of
the large seeds of Osmanthus fragrans and Magnolia denudata were detected in the fecal samples, although their fruits were
frequently eaten by Pycnonotus sinensis and the other bird species, because their intact seeds were usually regurgitated later by
the birds. In addition, some birds may also disperse seeds by picking the fruits up away from the parental plants. Monthly
changes in occurrence frequency of seeds from the fecal samples may indirectly indicate, to some extent , both the fruiting
phenology of the plant species and the visiting frequency of birds to the ripe fruits.

Under conditions of sufficient food supply of animal (e.g. insect) resources around the botanical garden in late spring and
summer, some birds. both resident and summer migrant, still frequently visited the fleshy fruits, and then defecated or
regurgitated the intact seeds in diverse habitats. Such results suggest that certain relatively stable, mutually beneficial
ecological relationships may exist between the avian frugivores and fleshy-fruited plant species.

Avian seed dispersers have promoted natural regeneration and have also broadened the distribution of some fleshy-fruited
plant species, especially of some cultivated plants in the botanical garden. Seedlings or saplings of a few cultivated tree species,
such as Mahonia bealeis Cerasus pseudocerasus, Rubus chingii and Osmanthus fragrans, have escaped from the botanical
garden, and have successfully spread into a natural Pinus thunbergii-Liquidambar formosana community on a hillside at the
edge of the garden, as a result of avian seed dispersal.

American pokeweed (Phytolacca americana), an introduced North American species, has successfully invaded some
disturbed habitats around the botanical garden, has regenerated very well in new habitats, and has continued to spread as an
exotic weed. This is probably largely due to seed dispersal by frugivorous birds. eg. Streptopelia orientalis. Cyanopica cyana
and Turdus merula. Consequently. it is suggested the rapid spread of this alien plant could be controlled by taking measures to
prevent related birds from eating the berries of Phytolacca americana.

Key words: frugivorous birds; birds’ feceses; seed dispersal; cultivated plants; non-native plants; natural regeneration and

distribution; escaped plants
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Table 1 Fruit species eaten by birds in spring and summer
Fruit species Fruit-eating birds Fruit type
Sabina virginiana 3.© fleshy cone
Podocarpus macrophyllus ®.©.® fleshy cone
Broussonetia papyrifera O.3.6.6.0 fleshy multiple fruit
Morus alba D.6.®.® fleshy multiple fruit
Phytolacca americana O.©.@ berry
Magnolia denudata D.@.0.0 . aggregate follicles, arillate seeds
Mahonia bealei [ORG) berry
Rubus hirsutus ©.@ aggregate drupes
Rubus sp. 3.6 aggregate drupes
Duchesnea indica ©.®@ aggregate achenes
Cerasus pseudocerasus 0.®.@ fleshy drupe
C. serrulata 3.®.@ fleshy drupe
Alangium platanifolium O.®.@.® fleshy drupe

Rhus chinensis
Vaccinium ashrei
Nyssa sinensis
Osmanthus fragrans
Viburnum awabuki
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Table 2 Analysis on seed composition of 198 fecal samples from
birds
(G
. Occurrence
Seed species Seed number
frequency
Sabina virginiana 1 1
Morus alba 44 593
Broussonetia papyrifera 82 2762
Phytolacca americana 19 130
Mahonia bealei 15 33
Lindera glauca 2 3
Rubus corchorifolius 26 559
R. parvifolius 3 89
R. hirsutus 22 1362
R. chingii 1 41
Rubus sp. (blackberry) 2 34
Duchesnea indica 14 3722
Cerasus pseudocerasus 1 2
C. serrulata 5 8
Phyllanthus glaucus 2 7
Rhus chinensis 1 1
Rhamnella [ranguloides 1 1
Vaccinium ashrei 4 142
Osmanthus fragrans 1 1
Viburnum awabuki 26 82
Unknown species 3 16
21 Total 21 species 305 9589
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