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Seed foraging and dispersal of Chinese yew ( Taxus chinensis var. mairei) by

frugivorous birds within patchy habitats

LI Ning"?, WANG Zheng', LU Changhu'"* , XIONG Tianshi', FU Wenyuan®, WU Jinping’
1 College of Forest Resources and Environment, Nanjing Forestry University, Nanjing 210037, China

2 School of Life Science, Nanjing University , Nanjing 210093, China

3 Administration Bureau of the Methuashan National Nature Reserve, Longyan 364207, China

Abstract: Human disturbance causes the continual loss of natural habitats, and can result in fragmented habitats consisting
only of patchy remnants. This habitat modification can lead to changes in plant-animal interactions. Understanding how the
movement behavior of animal dispersers affects the regeneration patterns of plant species in patchy environments has been
one of the main objectives of ecologists in recent years. Many previous studies have investigated seed dispersal only in terms
of the dispersal distance. However, from the perspective of successful plant growth, it is not only important how far seeds
are dispersed, but also where they are finally deposited. The quality of seed dispersal crucially depends on the movement
patterns of the dispersing animal vectors; however, few ecological studies have focused on how the patchiness of habitats
affects the movement patterns of specialist and generalist bird species, and thus, how habitat patchiness affects plant

recruitment. Chinese yew ( Taxus chinensis var. mairei) is listed as a Category 1 protected species in China, and it has also

EETH . X ALRFAEL T EWH (30970470) 3 LA m A HEERH A TR H 7L A OF 7 AR 2008 TRIE (CXZZ12_0548) %l
rfE B #9:2013-03-22; f&1T H #7:2013-10-21
# W IRAER Corresponding author. E-mail ; luchanghu@ njfu.com.cn

http ://www.ecologica.cn



1682 JAE = 345

been listed as a globally endangered species in the IUCN Red List. A large proportion of the wild population of Chinese yew
is distributed in patchy environments, and relies on bird vectors for seed dispersal. Previous studies have shown that
Chinese yew seedlings can successfully establish away from mature trees as a result of seed dispersal by birds in the
Corvidae and Pycnonotidae. However, it is still unknown how habitat patchiness affects the movement patterns of specialist
and generalist bird species, and thus, how it affects the regeneration of Chinese yew and the persistence of its populations.
In this study, we studied bird dispersal of Chinese yew seeds in the yew ecological garden of Meihuashan National Reserve.
We studied the foraging and dispersing behavior of frugivorous birds in this typical patchy environment, and compared the
contributions of a specialist ( Hypsipetes leucocephalus) and generalist ( Urocissa erythrorhyncha) species to seed dispersal by
analyzing their post-foraging movement behaviors. The results showed that the Chinese yew source patch attracted 22 species
of frugivorous birds to feed on seeds. A mutualistic seed dispersal relationship was formed between 13 bird species and
Chinese yew. The main disperser of Chinese yew seeds was H. leucocephalus. There were annual differences in the other
disperser species. The effectiveness of seed dispersal differed between the specialist and generalist bird species. After
foraging for Chinese yew seeds, the movement and habitat selection differed between the habitat generalist ( U.
erythrorhyncha) and habitat specialist ( H. leucocephalus) bird species. This may explain the differences in the seed
dispersal distance and seed deposition sites between these two species. The habitat specialist bird species dispersed seeds
over a short distance (16.3+11.0 m, mean+SD; n = 125) and the seeds were randomly distributed in a bamboo
recruitment patch. The generalist species always moved between habitat patches and removed the seeds to the recruitment
patch, dispersing seeds over a longer distance (24.9+20.0 m, mean+SD; n= 95). There was a high concordance between
the movement distance of the specialist species and the seedling recruitment distance (X*= 5.844, P = 0.211) , and also a
high spatial concordance between the habitat of the generalist species and the seedling recruitment habitat (X>= 4.582, P =
0.205) . Our results highlight that seed dispersal mutualistic relationships can form between Chinese yew and both specialist
and generalist bird species. The effectiveness of Chinese yew dispersal was affected not only by the dispersal distances of

specialist and generalist bird species, but also by the habitat in which the seeds were deposited.

Key Words: Frugivorous bird; Patchy habitats; Seed dispersal; Taxus chinensis var. mairei
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Table 1 Species of birds feed on the seeds of Chinese yew
B HUEIRIK Feeding frequency PR RS FIE R/ eI
Bird species Mean feeding Av-erag.e Feeding
2011 2012 amount feeding time pattern
{44 Dispersers
SRIEEYS Hypsipetes leucocephalus HL 233 253 16.0+14.6 16.2+13.6 S
LLWEWE RS Urocissa erythrorhyncha UE* 22 8 16.3+9.1 18.4+16.4 S
E90Y Copsychus saularis CS* 7 5 8.0+3.5 11.4+5.5 S
KIS Dendrocitta formosae DF * 6 15 19.9+11.5 23.8+11.9 S
TEASSG N Hemixos castanonotus HC 3 22 9.69.9 20.6+12.0 S
KWE 545 Corvus macrorhynchos CM * 2 - 11.0 20.0 S
L3055 IS Hypsopetes meclellandii HM 1 2 12.0£4.0 15.0+5.0 S
SRAEME Y Spizixos semitorques SS * 1 6 11.3+7.9 27.7+10.1 S
INELSGERS Garrulax monileger GM 1 - 6.0 10.0 S
WIRWERY Garrulax cineraceus GC 1 - 2.0 6.0 S
LLH Pycnonotus jocosus PJ* - 19 16.2+14.2 33.3x25.8 S
AR Garrulax pectoralis GP - 5 14.4+6.9 22.0+21.4 S
213K SRS Harpactes erythrocephalus HE - 1 3.0 5.0 S
I foragers
TMEIIMLE, Pericrocotus solaris PS 19 6 16.2+14.2 33.0+25.8 P
IRELIIM Pericrocotus flammeus PF 2 5 14.8+15.6 18.8+10.0 P
IKNEZERS Alcippe morrisonia hueti AM 1 3 22.3+9.3 32.7£23.7 p
FIE RUBY Yuhina zantholeuca. YZ. - 13 4.1£2.2 25.6+16.9 p
LTS Phoenicurus auroreus PA * - 4 7.3+2.2 12.0+5.4 P
LIRSS Ficedula (parva) albicilla FA - 1 5.0 10.0 p
KL Parus major PM* - 5 4.0+1.9 17.4+9.1 P
HMILAE Periparus venustulus PV - 2 7.5+0.5 22.5+2.5 P
22 6H7 S Sturnus sericeus ST * - 1 10.0 25.0 P
J&3T Total 299 368

S, 45 Swallow; P,KE Peak; * . iZPEE%k Generalist!?]
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Fig.2 Post-foraging behavior comparison between H. leucocephalus and U. erythrorhyncha
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Fig.4 Recruitment pattern of seedling in different habitats and habitat use by H. leucocephalus, U. erythrorhyncha
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