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Abstract: Garden plants provide important food resources for urban birds, and the configuration of garden
plants will affect the species, number and community structure of birds in the city. The study on the
relationship between urban birds and food plants can clarify the feeding relationship between birds and food
plants and provide technical support for improving the diversity of urban birds. From 2017 to 2019, the species
and quantity of food plants eaten by birds in Beijing were recorded by direct observation and field photo
recognition. Six research sites were selected, and one transversal line was set for each study site. The length of
transversal line was 2.52 km in Old Summer Palace, 3.12 km in The Summer Palace, 3.02 km in Beijing
Botanical Garden, 2.76 km in Olympic Forest Park, 1.38 km in Beijing Forestry University and 1.6 km in
Beijing Language and Culture University. A total of 49 species of plant-feeding birds and 56 species of food
plants were recorded. The plants that attract the most bird species are Lonicera maackii, followed by Sabina
chinensis, Diospyros kaki, Pinus tabuliformis, Ulmus pumila, etc., and the birds that feed on the most plant
species are Azure-winged Magpie (Cyanopica cyana), followed by Light-vented Bulbul (Pycnonotus sinensis),
Eurasian Tree Sparrow (Passer montanus), Brambling (Fringilla montifringilla), Oriental Magpie (Pica pica)
and so on. The garden plants that attract the highest diversity of birds are L. maackii, D. kaki, Pinus
tabuliformis, Ginkgo biloba, Populus tomentosa, etc., and the birds that feed on the highest diversity are
Azure-winged Magpie, Light-vented Bulbul, Eurasian Tree Sparrow, Brambling, Oriental Magpie and so on.
Birds feed on the source plants from October to May of the following year, and the peak period is from
November to December, in which the peak of berry feeding is from November to December, the peak of eating
nuts is from November to January of the following year, the peak of feeding on leaf buds is from November to
December to March to April of the following year, and the peak of feeding on flowers is from March to April.
The seasonality of birds feeding on food source plants in Beijing is obvious, so it is necessary to increase the
proportion of garden plants that can provide food for birds for a long time in winter, such as Sabina vulgaris,
Platycladus orientalis and other food resources to provide sufficient food resources for birds in late winter and
early spring.

As important food resources for birds living in cities, the assemblage of ornamental plants in gardens
and parks plays a significant role in species composition and abundance of urban bird communities.
Understanding the relationship between urban birds and edible plants can provide technical support for
conservation of urban birds diversity, but remains poorly studied. From 2017 to 2019, species and abundance
of plants that birds forage on were recorded in multiple sites in Beijing, by direct observation and field photo
identification. The diversities of birds and plants were calculated using Shannon index, and the niche widths
were calculated by Levins (1968) model. The chi - square test was used to assess the differences in the type of
food that birds forage on among months. A total of 49 species of birds foraging on 56 species of plants were
recorded. The plant foraged by most bird species was L. maackii, followed by S. chinensis, D. kaki, Pinus
tabuliformis, U. pumila, etc. Among the bird species, Azure-winged Magpie, was recorded foraging on most
plant species followed by Light-vented Bulbul, Eurasian Tree Sparrow, Brambling, Common Magpie (Pica
pica), etc (Fig. 1). Plant-foraging in birds was concentrated from October to the following May, and peaked in
November and December (Fig. 2), among which the main food resources change across months. Berries were
mostly foraged from November to December, nuts from November to the following January, leaf buds from

November to December and March to April, and the peak of flower-foraging occur from March to April (Fig. 3).
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Among the recorded plants, S. chinensis and Platycladus orientalis served as the main food resource for a

long time in winter. Therefore, in order to increase number of birds in Beijing, the proportions of these plants

should be increased to provide sufficient food resources in late winter and early spring when food resources

are most scarce.
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Platycladus orientalis l Qk: 484
Pinus tabuliformis [ Mk 321
Fraxinus pennsylvanica |1 ¥E18: 244 s20m i
Lagerstroemia indica |1 %H: 243 p— S WAL Sty
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1Mkp: 2 Garrulax davidi
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MBHEY: 183 Eophona migratoria
F23L P46 200 Sinosuthora webbiana
S @@y Chloris sinica
< gl4es33- Parus major
KBOHA =16 Dendrocopos major
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Sophora japonica w E#: 157
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Phragmites communis = 7% 106 IR Nuts: 24°
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Ipomoea triloba — =Z3: 35
Pinus bungeana — VB 25
Prerocarya stenoptera — i 19
Metasequoia glyptostroboides — 7K4%: 10
Acermono T 9
Triarrhena lutarioriparia — #i%k: 6
Rubia cordifolia  FE%:2
Rhus Typhina ~ KAER: 1
Salsolacollina  BEER: 1
Acer truncatum — TG 41
Forsythia suspensa — ¥E8: 26
Ulmus pumila |1 1#: 280

Cyanopica cyanus
E Magnolia grandifora —FAEE%: 11
e Robinia pseudoacacia —Wl: 12
2 Poulownia tomentosa — EXU: 37 Aegithalos glaucogularis _ﬂ;
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% Cotinus cogeyeria — oh¥: 1 &
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§ Populus X canadensis = Jilis: 95 -
ﬁ Populus tomentosa w EF#H: 135 Bombycilla garrulus ﬁ
= Juglans —REBEI: 17
Salix matsudana —5-90:43 Pycnonotus sinensis
Prunus mume — #54: 15
Berberis thunbergii — %/MgE: 13 Bombycilla japonica
Salix matsudana — 4H0: 12
Koelreuteria paniculata — B: 7 Coccothraustes coccothraisies
Syringa oblata — T &5 Spodiopsar cineraceus
Platanus — BEA:3 Urocissa erythroryncha
Ginkgo biloba = #7128 Pica pica
Poecile montanus
Lonicera maackii I ek 1004 Picus canus
Turdus naumanni
Turdus eunomus
Diospyros kaki | i 471 - N FFRras- Turdus ruficollis
YRRy 24 Spodiopsar sericeus
Ophiopogon japonicus [J| #4397 L #8719M  Turdus mandarinus
Malus micromalus 1 VI ¥E3E: 199 KBEL4: 50 Corvus macrorhynchos
Parthenocissus tricuspidata — J&ULI §: 70 RS RRLy: 5 Zosterops japonicus

FifE#8: 3 Turdus obscurus

i i 167
Hippophae rhamnoides ~ ¥H: SEHKAS: 5 Turdus mupinensis

Ligm.num lucidum jr?i: 64 WA Food types JL4rR: 3 Phoenicurus auroreus
Diospyros lotus — FFEF:32 rigskan: 3 Calliope calliope
Sambucus williamsii — B 31 IR 4 Tarsiger cyanurus
Photinia serrulata — FiH#: 28 SHGHNS: 5 Hypsipetes amaurotis
Malus ‘American’ — AL3E¥E%E: 20 il 2 Carpodacus erythrinus
Paederia scandens — W3 BHE: 18 ARf: 25~ Acridotheres cristatellus
Crataegus pinnatifida — \Li##: 15 M#4: 1 Emberiza rustica
Rosa multifiora — FF#: 15 I <3005 I >2007 \I[BEM: 4 Streptopelia orientalis
Morus alba — 3H: 11 1001 < <3005 40Rs< <2007 Jksksg: 27 Carpodacus roseus
Broussonetia papyrifera Wi} 6 4R < <1008 I <401 Bify: 8 Turdus atrogularis
Viburnum dilatatum — 3&3%: 2 I <405 s 7 Emberiza elegans

Bl BRENAEMXR
Fig.1 Therelationship between birdsand edible plants

BN SR SR A K BRI KRN RAEE . B EMERHEMER, hHAEMER, HMABEEMN 3. msomh 53k
FRECEARY), BRI R A I SRR (ind), SRR RS TR IR A, AR R R I Y
SFh: B EME R E DS H, P GRS IC R B QMR AR (nd), 5P ERIELRR LT T
B, HEERELIR TR B NSRBI RN R R TERE 2 R R R SRR 2 288 (ind)
FECERYIIL S A EE (ind). RIEESSEMEEE (nd) BRIEHL, SEANMEAEE Gnd) 82, 8%,

Sankey diagrams of the relationship between birds and edible plants. Sankey diagrams show edible plants on the left, food types in the middle, and
birds that feed on plants on the right. Each branch on the left is the scientific name and Chinese name of the plant that the bird eats. The data
behind the plant indicates the number of individual birds that eat the plant (ind), and the line between the plants and the food types in the middle
indicates what it can the type of food provided, the line between the plants and the right half indicates the bird species that eats it; the right half of
the Sankey diagrams indicates the species of bird that eats the plant, the branch is the Chinese name and scientific name of the bird species, and
the data after the Chinese name indicates the number of individuals (ind) that the bird species feeds on plants. The line between the bird and the
food types in the middle indicates the type of food it eats, and the line between the bird and the left half indicates the plant it eats species. The
width of the color line corresponding to the plant or bird species. The width of the line is proportional to the number of individual plants (ind) that

birds feed on. The more the number of individual plants (ind) the birds feed on, the wider the line is.
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