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Preference of birds to fruit characteristics of common landscaping trees in
campus green spaces in Hangzhou
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Abstract: [Objective] Analyzing the fruit characteristics and investigating the correlation between bird feeding
behavior and fruit characteristics in autumn and winter aims to provide theoretical insights for urban bird-
attracting plant landscape construction and biodiversity planning. [Method] The periodic investigation of birds
feeding behavior was carried out at three sites in the East Lake campus of Zhejiang A&F University. The spatial
environments that fruits located in and the changes of fruit external morphology about 10 common landscaping

tree species were recorded. The contents of fruits including titratable acid, soluble sugar, starch and soluble
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protein were gauged during the birds feeding period. [Result] The spatial environments that fruits located in
could be divided into three categories: (1) evergreen trees that inner and outer space could be distinguished
easily with hard and spreading branches; (2) evergreen trees that inner and outer space could be distinguished
slightly with soft and dense branches; (3) deciduous trees that inner and outer space could not be distinguished
with hard and spreading branches. The security and concealment of spatial environments that fruits located in
and the convenience for bird landing and taking-off would directly affect the tendency of bird feeding, and the
internal characteristics of spatial environment would affect approaches of bird feeding. When it came soft
branches and complex spatial environment, larger birds such as Spizixos semitorques chose to feed on the top of
plants , while smaller birds such as Parus major chose to feed inside. Fruits’ external morphological
characteristic could be divided into two categories: (1) the fruits with unchanged external morphology within 60
days; (2) the fruits that external morphology gradually withered as time flowed within 60 days. Fruit hanging
status affected the feeding tendency of birds as fresh and plump fruits were more attractive to birds. Fruits that
were poorly maintained, such as Malus halliana, were only eaten by Pycnonotus sinensis at the early stage of
fruit ripening, while fruits that were well maintained, such as Cinnamomum camphora, were continuously eaten
by P. sinensis and Turdus merula for a long time. The contents of the fruit affected the feeding tendency of the
birds. Fruits with high sugar content were more attractive to P. sinensis and T. merula, while the P. sinensis
prefered fruits with higher acid content and the 7. merula prefered fruits with higher protein content.
[Conclusion] In order to improve bird diversity in urban green space, the concealing of food source tree should
be ensured, and the tall evergreen trees owning fruits with high retention ability and high sugar content should
be selected as the food source trees. [Ch, 9 fig. 5 tab. 27 ref.]

Key words: landscape trees; bird feeding; plant space; fruit morphology; fruit sugar content
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Table 1 Overview of 10 tree species as food source

e A B4 J& 4 FRf/m WLE R

1 FELLUGH Malus halliana ARl Rosaceae SERIE Malus 2.0~2.5 WM3—4F, kaf, HEK

2 Kk Pyracantha fortuneana R KIJE Pyracantha 0.8~12 AE¥3—4F, fEH6, ERK; EFTLOR
3 fitifi Photinia serratifolia R ARilE Photinia  3.0~3.5 {EHIS—7H, fEA@, fEEX

4 PAELiNG Photinia beauverdiana R} AfiE 3.0~3.5 AEWISH, EHE, BRI LR

5 LUl Ligustrum lucidum A BFlOleaceae L UUR Ligustrum  4.0~4.5 FEHS—7H, HHIREM

6 /N vl Ligustrum quihoui AJRRL pegny 4.0~45 WwWsS—7H, HIRER

7 &35 llex chinensis £ Bl Aquifoliaceae 2T llex 4550 E4—6H, EAOBIREM; KEROL
8 T Cinnamomum camphora tE R} Lauraceae FEJ& Cinnamomum 14.0~16.0 WIEIL3E, ERBHHE

9 ¥ Sapium sebiferum KRl Euphorbiaceae A& Sapium 9.0~10.0 MIEAMAE, FkZTLrnt, BAEHR
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Figure I Habitats of 10 tree species

1.3 WRAE

FE 2021 4F 11 F 10—23 H %F 5 28 B 5 00 E 47 B, X5 F 5% 1 1 28 B R A b E AT R A, %
2021 4F 11 H 25 H % 2022 4F 1 1 24 H R0 R X S B G S AT RGO, I SRR CEE
FEREFEMT . OSREBCEAT AWM . B FhAE Y & 3E 2 bR 1R 0 B2 W xF 4, & b
1d, 7€ 8:30—10:00 Fl 14:30—16:00 2 ANEF[a] B, i ki BRI 45 10%24 Ar O £ R 528 64700
W, e SRR SRS BRI XS . QFIRIC S . F R SR SR S i A R A A S RN SR S A AR
fbo RN TP . FERITH S IKEIE IR RIBEN, B 10 d FBCRSE T N S E , e
YIRS B e G R AR 4 AR EE bR, BRI e R (R AL ) . TiE e
CETRA He 7). JERy (9 SR BT L (i) Rl ¥ MR 2R 11 (5 S 2 i G-250 e o i)l @AH M4y
Bro HI SPSS 26 FA4%t HUEr 5 2850w 5 AL 5 N & Wk A 7 A DG Al 2k A

2 HER A

2.1 RIEHHE
2.1.1 REHLMY = RAFIE  ANE RPN 2 (RS B A 25 18] R BRI IS, fdiH:



1362 LA 3 Nl N =+ 2022412 A 20 H

R AL B AR AL o Sl 10 R AOE S ROUINIE S (6 2, & 2), KRS R
FAEST Ry 3 28 (K1 3): W S HAEREETRE, XArUI AN, k. Lol &35, i QW aH
B, MIXorMNAhEETR], o O BAEREEF R, AXpmAhasia], aEszifgse, paea,
AN T SHE L R

®2 REFAEM=IE

Table 2  Spatial features of 10 tree species
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Figure 2 Tree spatial features with fruits
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Table 3  Fruits morphology of 10 tree species
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Figure 4 Changing of fruit morphology of 10 tree species
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Table 4 Inclusions’ contents in fruits of 10 tree species
5 W & Y ERR/(mg- g ") TEH (mg- g™ R (mg g ) AR A (mg g™

1 iR Al R 14.642.5b 5.240.3 de 41.84+0.51 ¢ 0.22+0.06 i
2 K TR 6.6+0.2 ¢ 12.550.2 b 30.80+0.56 f 1.22+0.06 h
3 AL i R 5.9+0.2 cd 43403 ¢ 23.4440.40 g 3.1540.07 f
4 L RRISYEY i R 3.8+1.0 ef 4.6+0.1 de 26.38£0.40 g 6.10+0.13 ¢
5 L ARJEE 4.5+0.4 de 5.8+0.2d 68.85+2.40 d 6.51+0.03 d
6 /it ot AR 4.9£0.1 cde 9.7+0.3 ¢ 108.01+2.80 ¢ 10.42£0.20 b
7 &% E S 6.4+0.6 cd 9.3+0.1 ¢ 196.91£1.06 b 7.30+£0.03 ¢
) TR} 23402 f 9.3+1.7 ¢ 32.48+0.89 f 13.77+0.08 a
9 5 KA 3.0£0.7 ef 11.8+1.4b 2.23+0.86 h 1.64£0.10 g
10 R TR 18.1£1.7 a 45.1+0.9 a 247.00+4.05 a 7.4740.19 ¢
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Figure 5 Correlation between trees species and birds eating features of 10 tree species

A TR R 28 e 51 5 T, 7ESI S8R b, ARG, A MER NS S5 RL, K. Lt
N BT S AR 2, B2zt . AR a A i eI SRR E B, DO A SR
g, WHT 6 R, HETEA AL UL, MRA 4R, RO, (CA Sk 1R
SRR D SRRER A L, AT RURER R A, RS LI SR B AR B, 2L, (R
10d AR KB, A, ot DM SURIEIRAFECE B 34 7E 40 d DL 1, PARAAE (15 d
ZEAT) FUEGH (30 d LA A8 ECE B[R] WU AR X 5
23 RIPBUEESEIMAEXE
231 REALMHYTEE EERE K6 KW AT 1 BRI (e BAREET I . X581 8 S
Py 1)) FOAR o SR S S IR 800 0 3 v AR SR 2, 3 A s g RS, HLESE 3 R,
AN T SRR R S B L T R 22T SR T AR e

SREAE T 2 JEIRET (B3R ST N A2 (B AT 40 F) BARELA) AT OB, AN [R) 55 2R HLRCE 5 =0 B
A (F 7)o MK HIES) THEY LR35 [0 S0 k08 | ST mE R84 1H05 3 TR Tl o HLAL
SR B 0 7 SR TICR s R I 16 sl T T s ] 1) S 2R A SR AG MR . 94955, AR HIE TR
VAT M IR 2% L SRS s i VR SR s RA MR/ MY SR sk KB I . RKil4EE, S AFROMN




55 39 &5 6 1] BRI BUM TSR M b R ULl AR b SRS 5 | SRR AIE 5 1365

800 7 W O WS ELERAR, (X 405 P b
700 | I 257 @: % ok HAB s A, RS X 43 3 A2 1)

= 600 0 @ 1} ELBBAPIE, KX 45 1 5h 22

i)

2 500

% 400

o 300 236

& 00 204 .
1 1 AL (]

Ayt & KO W ez e i B R
o ST | Y

T

B 6 10 APAFrag R E AT A T R R R SRR B R BT X A

Figure 6 Relationship of 10 tree species’ spatial feature and bird numbers
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Figure 8 Comparison of bird feeding periods with fruits ripening and hanging periods
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Figure 9 Feeding phenomenons of M. halliana
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