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Effects of bird seed dispersal on diversity of the invaded plants in several hedge types
LI Xin-Hua', YIN Xiao-Ming’, XIA Bing’, LI Wei-Lin', LI Ya' (1. College o Life Sciemces . Nanjing Agriaultural University, Naying .

21009, China; 2 College f Resources and Ervironmental Scences , Narjing Agriculiural University , Narjing , 21095, China; 3. Nayjing Botanicul Garden Mem.

Sun Yat.~Sen, Institute of Botany , Jiangsu Province and Chinese Academy of Sciences, Nanjing., 210014, China) . Acta Ecologica Sinica , 2006, 26 (6) : 1657~

1666.

Abstract: Nanjing Botanical Garden Mem. Sun Ya.—Sen(NBG) is a semt 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 a diversity of
habitats within its 186 hm* area. From April 2001 to November 2002, the plants which have invaded as weeds including woody
weeds were surveyed in three hedge types of Fuonymus japonicus (HEa), Viburnum cawabuki (HV) and Deutzia scabra ( HD)
respectively, and two hedge types of Buxus microphylla var. sinica (HBa, HBb) cultivated in different habitas in NBG. Another
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hedge type of Euonymus japonicus (HED) was also investigated as a contrast cultivated in Nanjing A gricultural University ( NAU)
about 3 km away from NBG between April 2003 and November 2003. In total 1230 plant individuals were found to have invaded in
these six hedge types, and they were identified as belonging to 70 species in 57 genera and 42 families. Among these plants, 1047
individuals of 55 species were adapted for bird seed dispersal based on previous research results of the seeds found in birds’” faeces
and on the fruit charaderistics, and 161 individuals of 10 species were adapted for wind seed dispersal according to their winged
or plumed fruits or seeds, but the seed dispersal mode of the other 22 individuals of 5 species was uncertain.

Among the six hedge types, we found a significantly higher ocaurrence of bird dispersed plant species than that of wind
dispersed species( t = 5.086, ¢ = 10, p < 0.0001) and of species with unknown dispersal mode( ¢t = 8.446, ¢ = 10, p <
0. 0001) . However, the difference of occurrence betw een wind- dispersed species and species of unknown dispersal mode was not
significant( t= 1. 977, df = 10, p= 0.076). The species number of bird dispersed plants recorded in the five hedge types of NBG
varied from 15to 36, M £SD= 25.6 8. 1, and their Shannor Wiener indices were between 2. 151 and 2. 917, M £SD= 2. 671
0. 306. In contrast with NGB, only 12 species of bird-dispersed plants occurred in the hedge of NAU, with a lower Shannor
Wiener index of 1. 679. This was largely due to afew critical limiting factors, such as lower species richness or poor seed sources,
less abundant frugivorous birds, and much more frequent disturbances of human activiies in its surrounding habitats.

As aresult of cluster analysis of Bray Curtis similarity of the invaded plant species adapted for bird seed dispersal, two hedge
types of HBa and HEa were assorted into one group, three hedge types of HBb, HEb and HV were classified as another group,
whereas the hedge of Deutzia scalbra shared the least similarity wih any of the other five hedge types attributed to its distinct
habitat in the coniferous garden of NBG. The similarity of species composition of bird-dispersed plants between hedges was
influenced to a large extent by the surrounding habitat charaderistics, e. g. locality, seed source diversity, distances from seed
sources, bird dispersal agent, and frequency of human disturbance, rather than simply dependent on the tree hedge species itself.

Avian seed dispersal has enriched the species camposition of each of the six hedge types consisting of just a single tree
species. Although survival and clonization of the migrated plants will inevitably cause some influences to the aestheic view of
hedges these invaded weeds or woody weeds could be managed and suppressed through regular artificial pruning and by
eradication. The results indicate the mportant elogical significances of seed sources, bird seed dispersal, and shrub patches in
promoting the successional development of woody vegetation.

Key words: tree hedges; invaded plants; seed dispersal; birds; seed sources; disturbance; Nanjing Botanical Garden Men. Sun

Ya-Sen; community succession
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1.1
, 15.4C, 1
2.3C,7 27.7°C, 1013 mm 186 hm’, 30~ 50 m,
3000 ,
1000 ,
100 hm , ( Quercus variabilis) ( Q. acutissima)
( Liquidambar formosana) ( Prerocarya stenoptera) ( Celtis sinensis)
( Pinus thunbergi) (P. massoriana) ,
85m , 0.7~ 0.9 ,
, 0.4~ 0.8
; 3 km,
, 300 ,
( Platanus acerfolia) ( Liquidambar formosana ) (Koelreueria paniculata) ( Bischdia
polycarpa) ( Metasequoia glyptosiroboides) , ( Cinnamomum camphora) ( Magnolia
grandflora) ( Sabina chinensis cv. kaizuca)
1.2
2001 4 2002 10 ( Buxus miaghylla var. sinica)
( Euonymus japonicus ) ( Viburnum awabuki) ( Deutzia scabra) 4
( Gynodon dadylon)
, 2003 4 1, 3 km ,
Shannor-Wiener cH =- Z( PilnP7), Pi
i ,i= 1,2, -, S( ),
ll4J; Pielou - J= H'/Ins,
[15]
SPSS 11. 5 for Windows ,
Kolmogorov Smirnov test (One-way ANOVA) 6
3 , ¢
2 6 s Levene
test
s Bray- Curtis s
B Bray Curtis : C = a%-wb’
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Table 1 Hedge types and its habitats
(m) (m)

Hedge type Life form Locality Length ~ Width Heicht(m) CTAH
@) a HBa Evergreen shrub , NBG Rose Garden, NBG 1160 1.0~1.3 1.0 Sc

. ,» NBG , , Of, Md,
@ b HBb Evergreen shrub Main Building, NBG 116 0 09~1.0 1.0 Se

N N ,NBG Rose Garden s s s Aa,

® a HEa Evergreen shrub and Greenhouse, NBG 116 0 1.0~1.1 0.8 Gh.Li. Se
@ b HEb Evergreen shrub NAU 116 0 09~1.0 0.9 1i.Of. Md, Se
® HYV E hrub + NBG Rey Laboratory. 0 D0 1014 10 o Ce,

vergreen s NBG L 2~ 1. . Ha, Up, Cp
® "D Decida b , NBG Coniferous Garden, 140 20-25 40 N s s s

coiious s NBG T ' Ce, Cs, Pm, Po,Ta

HB-Hedge of Buxus miaophylla var. sinica; HE-Hedge of Euonymus jgponicus; H- Hedge of Vibumum awabuki; HD- Hedge of Deutzia saibra; NBG-
Nanjing Botanical Garden Mem. Sun Y at—Sen; NAU- Nanjing Agricultural Universiy; CTAH-Cultivated tree species around the hedge; Aa: Ailanthus
dltissima ; Cc: Cinnamomum cwnphora; Cp: Chimonanthus praecox; Cs: Cdtis sinensis ; Gh: Ginkgo biloba ; Ha: Hovenia acerba; Li:

Largerstroemia indica; Md: Magnolia denudata ; Of: Osmanthus fragrans ; Pm: Pinus massoniana ; Po: Platyd adus aientalis; Sc:

Sabina chinensis cv. kaizuca; Ta: Taxodium ascendens ; Up: Umus pawy olia

2.1
6 1230 42 57 70 ( ,
), 3 3 3 52, % 54 67 1% 2

10
2.2

[ 11~ 13]

; ( Streptepelia orientdlis)
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2
Table2 Survey of the invaded plants occurred in different hedge types
Occurrence habitat and individual mmber *
Plant species HBa HBb HEa HEb HV HD Dispersal agent
Sabinaceae
Sabina chinensis 1 0 1 0 0 0 B
Podocapaceae
Palocarpus maaophyllus 0 0 0 0 0 25 B
Taxaceae
Taxus chinensis 0 0 0 0 0 25 B
Ulmaceae
Ulmus parvifolia 2 0 4 4 2 0 %
Cdtis sinensis 16 6 36 2 7 6 B
Moraceae
Cudrania tricuspidaa 5 0 0 0 1 1 B
Morus alba 0 3 1 3 2 1 B
Broussoretia papyrffera 2 3 1 21 2 4 B
Arigochiaceae
Aristolochia debilis 0 0 0 0 2 0 W
Polygonaceae
Polygonum multfflaum 62 17 25 3 3 0 W
Phytolccaceae
Phytolacax americana 0 2 0 0 1 0 B
Lardizabala ceae
Akebia quinata 0 0 2 0 0 5 B
Berberidaceae
Nandina domestica 8 0 0 0 0 0 B
Menispermace ae
Cocculus trilobus 2 0 2 4 2 0 B
Magnol iaceae
Magnolia denudata 2 0 0 0 4 0 B
Lauraceae
Cinnamomum camphora 1 26 6 2 10 5 B
C. japoriaum 0 0 0 0 0 12 B
Pittosporaceae
Pittoporum tobira 8 0 2 0 0 3 B
Hanamelidaceae
Distylium racemosum 0 0 0 0 1 0 Un
Rosaceae
Photinia serulaa 0 2 0 0 0 0 B
P. dwidsoniae 2 0 0 0 0 1 B
Eriobotrya japoniaa 0 0 1 0 0 0 B
Rosa mulifflora 3 0 2 1 2 498 B
R. cymosa 0 0 0 0 0 4 B
Rubus hirsutus 12 0 27 0 0 39 B
R. pawj olius 0 0 0 0 0 1 B
R. coreanus 0 0 0 1 0 1 B
R. cordhorifolius 0 0 5 0 4 3 B
R. lamberti anus 0 0 30 0 0 1 B
Leguminosae
Rhyndhost a volubilis 0 0 4 0 0 0 Un
Rutaceae
Zanthoxyllum armatum 2 0 1 0 0 3 Un
Simaroubaceae
Ailanthus dltissima 1 0 1 0 0 0 W
Mel iaceae
Melia @edarach 2 0 3 0 1 0 B
Euphorbiaceae

Bischdia polycapa 0 0 0 1 0 0 B
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Anacardiaceae
Pistacia chinensis
Rhus chinensis
Aquifoliaceae
llex comuta
1. chinensis
Celastraceae
Euwonymus bungeanus
E. fatunei
Aceraceae
Acer buergerianum
A . palmatum var . arqurpureum
Sapindac eae
Koelreueria paniculata
Rhamnaceae
Hovenia acerba
Pdliurus hemsleyana
Vitaceae
Parthenocissus tricupidata
Cayratia japonic
Sterculiaceae
Firmiana simplex
Elaeagnaceae
Elaeagnus pungens
Alangiaceae
Alangium platangolium
Comaceae
Corrus wdlteri
Oleaceae
Osmanthus fragrans
Ligustrum luddun
L. sinense
Apocynac eae
Trachelospermum jasminoides
Convolvulace ae
Calystegia hederacen
Solanaceae
Lydum chinensis
Solanum lyratum
Rubiaceae
Paaleria scandens
Caprifoliceae
Sambucus chinensis
Viburnum microephalum var . keeleeri
V. dilaatum
Cucurbitaceae
Melothria indica
Compositae
Chrysanthenum indicum
Palmae
Tradvycapus fortunet
Liliaceae
Smil ax china
Lirigpe spicata
L. playphylla
Ophi pogon jap onicus
Rohdea japonica
Total

18

10

12

10

226
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6
( Pycnonotus sinensis ) ( Cyanopica cyana) (T arsiger cyanurus) ( Phoenicurus
aurareus) ( Turdus hortularum) ( Twdus merula) ( Turdus naumanni) ( Garrulax
pergicillaius) ,
( Broussonetia papyrjera)
( Rubus hirsutus) ( Pitosporum tobira) ( Viburnum microcephaum var. keteleert) (Smidax china)
@ :
. ®
C ) , ( )
) C )
, 6 70 (2, 0 4
55, 1047 , 79% , 81% ; 9 9 10 ,
161 , 14%, 17% ; 55 5 2
1% , 2%( 1 2) ) , ,

B 545 B SRR
Bird seed dispersal Bird seed dispersal
ALz Rk
Wind seed dispersal Wind seed dispersal
O fERREA AR O AR
Uncertain dispersal Uncertain dispersal
agent agent
1 70 2 1230

Fig.1 Comparison of seed dispersal mode of 70 plant species invaded in the

herkes in the hedges
3 4, 6
(ANOVA, F2i15= 32.069, p< 0.0001),
(ANOVA, F2,15= 19.899, p< 0.0001)
12~ 36 23.339.1 0~8 . 4.3%2.7
0~2 1.2%0.8 ,

(t=5.086, ¢ = 10, p< 0.0001), Levene  (F

0.099, p= 0.759), (t= 8.446, df= 10,p < 0.0001), Levene

(F=3.48,p=0.091);
(1= L.977, df= 10, p= 0.076), Levene  ( F= 1.248,p= 0.290)

2.3

Fig. 2 Comparison of seed dispersal mode of 1230 plant indviduals invaded
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. 2151 2.917, 2.671 0. 306; 8 35
Q
. 15~ 36 25.618.1 & 30
B 25
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(HBa  HBb)
Shannon Wiener HBa HBb HEa  HEb HV HD
W% Hedge type
36
3km 2 (HEa HEDL)
Fig.3  Canparison of species mumber of the nvaded plants with different
seed dispersal mode in the six hedge types
5,
Bray— Curtls 50% '§ 400 357
5
6 & 350 - j
’ 2 300 | 21
3 I HBa  HEa, % 250
8 200
’ E 150 |
| -
; II HBb HV ~ HEb, 3 * )
;I <
W& 2% Hedge type
HD, )
4 6
’ Fig.4 Comparison of individual number of the mvaded plants with different
’ ’ seed dispersal mode in the sk hedge types
2
36
Table 3 Indices of species diversity of the invaded plants species adapted for bird seed dispersal in the six hedge types
Hedge type HBa HBb HEa HEb HV HD
Shannon- Wiener Shamor Wiener inde 2.917 2. 151 2 871 1. 679 2.684 2 733
Evemess index 0. 895 0. 7% 0 &1 0.676 0. 881 0 804
Species number 26 15 36 12 21 30
3
6 70

[2~5]

Bray- Curtis
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Bray-curtis cluster analysis
HD
HEb
’ HvV
5) HBb
HEa
HBa
(; 5I0 l(I)O
Similarity (%)
’ ’ 56 Bray- Curtis
25 25
, 2 Fig.5 Comparison of Bray Curtis indices of the invaded plants adapted for
60~ 90 m bird seed digpersal n the six hedge types
(distance effect) , (richness)
[3]
(2 3),
: 2.917(HBa) 2. 151(HBb) ,
, b(HBb) ,
, ; a(HBa) ,
° 3 km,
: (HED)
(HEa) (2 3) : @
: 1 ; @ ,
) , ( Drocissa
erythrahyncha) ( Garrulax pedoradlis) ®
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