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(2008 ,[1Ix12 -Mmp'1) 0vn "AVIn 7Y N'Mao
D'021N "'NN2 N"'7ya XVANNAN 20 Y7270 W W 'YYa 0'NIMS D'NVYY 173 MY
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nivon .(Marzluff and Ewing, 2001) nTX "2 NiNdIIN AXRXIND NIYI9NI ,0*71NNI
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Liven-Schulman et al., ) [IUCN -n *1* 2y nm%1y 2TNdN N1>02 |'Nd 1Tam W
(2003

NN NIA'WN NIFMY A710' 1'ya 0'NINS D'NVYYYW DYI0N W' LI7X NIVI9N QX 7V
120 DM XD YA 0'Ninen o'nowin nin'wn .(Dearborn and Kark 2009) yvao
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D'YY MI' 7¥ D'Ipn NIAIT W' D72INRIoY a7 2un? .0y DNt anp 0'aann
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.(Mortberg
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NN yiol amn v N nipaa ann (Carrier et al., 2003) n'7axa
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NINYNIN 1787 NI'YVA0 NI'OIDIXK ['2 DYPNAN 12Yn NINTON D'A"p YUK .2

.DMYN N

D' DN D'NX L,YA0NN DN DY*IYNNN DNYN AYIN 7Y Dvan DTN
NI?'WO TN Ya0N DY TWRYT [IXIN FKI9N NIYWA D' TRIR DNNY 01710 1'wa yau
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2y ,(wildlife gardening) "2 nirn n>'wn? j11'a YW NI'Yo TTIV? 07NN N'72IX2 .00
NT 210N (1222 'NY7D NNI¥] D'OSNNYN N1 '7wn 7 11 190N ' K¥N1I DMYN "AYIn T
72 NI'N ND'WNY [12'2 NTYA D'AIRPNA D'2'A [H1AR 7V DNMy? DAYINN DX DIN7 [N DI
.(Gaston et al., 2007)
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0'019 602,995 1 1"nz 160 NVWA 'Y DMI9'YN 190N WIN NY72IRA 7wnY (2006

.(Fuller et al., 2009) awin? oxu9'x 1.13 Dnw

:(Blair, 1996 '9%7) nimiaoyp nnd7 0yl 0*ixNn NISIYA '21'n DX 7707 N2
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nn? "oy 17%1" DNMmy nIdn M7 NIMTOIXN NRIDNN DX DN YWURD
NTN ,NNIAA NIMNAN DTN 7w NRdN 217'Y D7 DRIYRIAY AR "Dy 17an0”
N NI'NY% D'VYN 0'21'NY7 NNWONNA 178 NIIDN .D'WAT 7V NOoIANN NMITNI,N2IN NT' M
.(Kark et al., 2007) 2'ya n'x19

n"MI9'Y 1'a 7V W2 D'NINSN D'NVYN 1"OXN NYoSwn 1.4

NP DAL N YOIpn NOYAY 720 D IXIN DNENN I0'NINSN D'ALVYA NI9NX
'"WIN1 DNV D' [1AWN 7Y DTH DI'MNE DN 17¥1 7w D1von D71y 3 ,Ni9oxa
nnnTon .( Mason et al. 2007) nown NIN'®N 0'Wao1 WX DY 17200 IX DY
.(Kohut et. al, 2009) niTT12 D"I19'¥ 112V N2YN NIINN D'YNYN DY N 0
TIXT NI'AZA DNI9'Y 1'N TYIYA DT 7V DRI DY DPNN CNIMSA VYA DIp'n
Blair ) o'mippnn 01mn 2wy AT WAy U0 DY UKD N -N9D DIR'TIA
N'"7un DY DNI9Y 7w noniaa vy v Nt nn? L(Bino et. al, 2007 ,1999
Chace and Walsh, ) o~ 11701 o't 019y ' 7w niadnnn nyann irvn nTna
(2006

['2 2I'N YR DY .09 ' WYY (A0 7T 2 1IN YR IRYA DNPNN an 7TIA
'YV | YRDE PN PY L[N 7TIA 27 Nnixn 10 NIMANVNIE NNRIXD 1T WIY
.(Goddard et. al, 2010) nnixn 1'n WWIyn yan jan 7727 0NN

'1'9NNN N2 DTN YOYWIN 1WA D'NIND D'NVYWA DMID'YN NIAN N1AN NNIX 19NN
NT'N NP2 NVWN 1"ONN7Y TIYA ,0'N'WI D'YY 7 '10'D 'TINK 1D D'AIPNN DLW
Daniels and ) nnino nyswn '©121910 DN IX Y'WYA QXA 7NN 1M Nk AN
NN 7y 0'7¥-aN0 NIYAINE DA 0%y 7w nindn nwinT D k¥ L (Kirkpatrich 2006
IN N71T2 NNI0M0 7Y DNNIYY 1780 7wn? — NnIv niwAT Y22 DNI9Y ' 0vpe
NIN>17 NIA'WN DA MY DNAI 0'¥Y NiINd1i 1T7n .(Mason et al., 2007) onin mpn
D'NUYA NIAA DNID'Y 11N [11AN 7V NAYY 2IN0NA '9IX NIV NIDdDWA ,NINK N'NNY
.(Mortberg and Wallentinus, 2000) 7'va n'nino
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Daniels and Kirkpatrich ) nint oMo'y 21'n ANir DN 0M'wa 0'YY DY NNAY TIYA

(2006
DMID'Y NIF YWIN MIPN NNIX D 911 [DIXA VIARY7 [N X7 :077IKn InyY? 'ign nnix
mipn NAIXY |2 2rn YR 72V 0'yaayn 00 DN DIAX .077INn NNiX nniy?
qQixn NRITIN 0Ny D Xyl wn? .(Chace and Walsh, 2006) nimipn oMo'y
nxr nniy? (French et. al, 2005) o'aipn D"7700IX D'NNX NIDFTYA N*7I00INA
DNI9'Y X ,D'NIPNA D'NNX7 N9TYN IXIN K7 NIMIPZN DNI9'Y D INYN DNKR DN7NN

.(Daniels and Kirkpatrich 2006) o'xaI'n n'nnx? n9TvN 17'a NNt

IYIX2 DMY2 DNI9Y 7Y D'NINDD D'NVYA "1'OXN NYSWN

NITIAYNN X L,YINX2 VYN PN NIMNY NI DNI9'Y XY NNNR NImMY nont
NINAN NIFONN NI7IY DD TV WYY

D kYN (Shwartz et al., 2007 ) p2'n OR9 NITRA NWYIY 17NN NNIX 2'1'ONN
management ) NPITNNN T0VWN TWUKX PIN9] DNITRA )IN1 DD DNID'YN M IV
NYT 110" TINKI NNIY "' VYN W' 19X DNITRA .'2'0101'RD YTAIN DN7Y (NIPNa regime
ITAIN DN7Y NRITANN T0WN WX 7IR9] DNITRA NIAX DD DNI9'NN 'R WY .NIda
D'YYN '2'n 150N 0NAI NI'KYPN NIINE DYNOIA ,0"2A 07710 PAIR9] 17X DMITX 111D
NPITNN 7Y DMITRA 1N D' DNI9NN ' WIY DRITAN K77 DMITRA LN 0NNl
NNLVRE NINIA'Y NINA2 NYYIY 7NN .N'0IVYIR NPITAN 7W DMITRNA N1aal , N1
,0'¥Y) NNIXD 7 NI'M2OWN NTNAL NNIX 1'N2 117 o'x'nn (1986 1%1X) 2a'ax 7na
.0NMI9'Y JIYn7 'O (RWUT ,0'N'Y

7¢ NIYoINN 1%0n 7Y NN NNixa yown an 71w aryn (1986) 19X jjan 1A
A DNI9'Y 1M W NIYOINN 190N N7V AN 7T 700w i ninta 0nioY n
N7y

L'V 7O NI Ml A DNIDY ' YLV D RX¥N) DY7YINT AENNA jan DI
(Bino et. al, 2007) n'j7n* niINTONI D'MIN'Y D'PIRD MNIM NIAAI

NIND7 D' PN NN 2 Pnam Wi arxn X7 (1986) 171X :nm Aipn nindn

.JA2 D"MI9XN
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o'minnn TNX .(2008 ,j1Ix12 -11p™2a) NIv7nnn *‘7apn NYTY? D Ennn NRRon NN

[1727 XIN "IN IX 2NN 2T N2 1WA 0'NIND D'NVY 7Y NI 0'Y'DYNRNIE DIYNN
D'NINSN D'NUYWN AXWN] WNNWNYT 722w qi1 110N T 7V [N D1nn Nin'aoa .qn
1197 NOWN ININ2 D' I'N TWK D''AIZA DN 72021 D'NnY M7 21T N 7907 ' 1
N1 (Rosenzweig, 2001) reconciliation ecology X171 Nt DINN AW 7w NNy
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NPI7N 7722 12 2xn PN, Y 72PN DY NA'YR NRI7NN R N2 DR'NN 190N
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770 191w 0'v1oN on i mn 0'vY9n W'y = Pi ,Shannon Tm =H' .Shannon 7 :1 xnon

(S) omn
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7721 D''N2'20N DINWNAN |27 N'OXN NI 727 Wimn 019N ' WIY |2 Wp
.spss v 15 n1ina stepwise linear regression 1 v

DINYAN |27 DNI9'Y 1M nan? Shannon T A WWpn T2l NniT NNiva
INYDIY 19X I'n NT'7AN% 10101INW D'N20N DNWAN DNpPRN WA .D'NA0N
.Log10 IX wiam wIIv 7w N'¥NII90110 TNKYT NYRNII 0'A79NND

Canonical 1 2y npTA1 DNI9'¥N NNAN N1AN 7Y DU'NAA0N DRINWAN NYOWN
['2 DXNNN DX NNNIA N1JINN .canoco N1dINa correspondence analysis (CCA)
NN '9 7V DNID'¥N NNAN N1 NIX 110N 271 120N INWNI DI ' NINdI
o'xnnd> CCA |jnana wnnwin%? 'MIN2 'aX ,0NaN 210 NNd W' D1DINA .N2'A0N
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49% 2488 Columba livia nan mre
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N9X1 DN NIX'an 0N TINKNIAPNAN Wnnn 120¥NN D'0I9N 190N LID¥IW DDA 1M 1 N7

23

2N TINK 199 ' .07TR 17N IX DT 01D DTAMN D' D'YATIN Mmn
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2% 1 Luscinia svecica NN 2IND
2% 1 Saxicola rubetra [NA DIn 7nIT
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Buteo buteo QN 27y
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54% o'minn (1 07202 0'waTin) DTX 1170 IR DT 0D Myl Shwartz (2008)
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o"na'taon 0'anvnn ['J'I 0"I9'Y 2'N WLV ['2 DXNN 4.2

IXN1) nroxn NI ‘DY EstimateS 8.20 moin 1 2y win pMiovn 1 iy
wIy? (estimators) n'myn 1%0n om'p N1DIMA (2 9'voa D' WYY NTaNn
11702 NIDINN NPO0NW DI IWNN |'2N .INK [NAN 7V 002NN DN TNXK 72 TWKD DN
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DT 722 NI'oXNN 17nN2 WI91 19¥1W 017 01 N'OXN NI 752 DYpn DN
n'o>"Myn D X¥n (Brose et. al, 2003) o'iw n'o"Myn 2 DIYNY NN 197 .N'OXN
NT 7' WN2 KN QX WNNWN 9011 17NN .N1DINA D'INK D'D'yNN NI D1 DT AIon
0P ' 1 [pPnn nirovow [1on L(Symonds et al. 2008) oMoty am Wiy 21wn?
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QYA NI'AQ D''NAA0N DINYWAN NIRXIN DX D'0191 2-4 0'ND0) Al N'SxXNN

TR TR

Jacknife 1 nmvo Jacknife 1 n-nplz Jacknife 1 nmvo Jacknife 1 n-nplz
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2.65 27.67 K1 3.59 32.68 B1
1.95 23.79 K2 2.95 28.72 B2
2.09 28.76 L 1.96 24.8 C1
3.36 36.64 M1 1.8 21.84 C2
3.36 38.64 M2 2.09 23.76 D1
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"T' 2V 7721 4 27202 0'0NI9NN D'NAA0N DINYAN |27 DNIDNN 1M WIY ' N
p=0.2, df= 49 1n'7xnn 0Mi9'x¥n 1 Iy NnYonn) stepwise linear regression
N7 XUT 10D TINK NI'YNII901NLV NX? Daw 11D .(Kolmogorov- Smirnov |[nana

NYUT NINDN 7 MK NINYNA 97010 AT NINWN N'Y78Nn1n 27900

Kolmogorov- Smirnov

Mnun v A'¥N1190110 Statistic df p
D'N'Y "M YIY yin v 0.123 49 0.063
D'YY 'n Iy X717 0.106 49 0.2

D'721MN 1%0n yin v 0.121 49 0.069

D'WIN 190N N v 0.084 49 0.2
D'N'Y 10" TINK log10 0.162 49 0.068
D'Yy 10" TINX X7 0.116 49 0.088

27 N2 M0 TINK yin v 0.077 49 0.2
12122 NAIA 10D TINK yin v 0.073 49 0.2
N1"aA '7TIA X7 0.107 49 0.2
D' 1IN NINdN MmN
N'PWUN NiNdn MmN
XWUT NINdN MmN

.0"N210N DINYNN NIAYONN W NItk N 4 n7an

D' xNnvnn .I'T.'Lf)ﬂﬂU DMI9'¥N "' WY UTN? D'7Timn e n'onivn 5 nhava
N72021 D'VIONN I7T2IY D' INYNN IRY .0'7INN 190nI D'N'Y '1'N WYIY DN DN20NN

.0"71TM%7 1001 X7 4

NINWn nTin
7TIn 19N nanwn a1aon NN vIo'y R2 df F p
n'n Iy
1 D119 1N WY o'n'vy 28.7 1.175 0.103 48 5.389 0.025
n'n Iy
2 DNIDY 1M WY o'n'vy 30.365 1.337 0.193 48 5.492 0.007

D'7INN 150N 30.365 -3.754 0.193 48 5.492 0.007

.0MI9'¥N "' IV TN D'Y7TIMN Y NIRXIN 5 n7ao

D'72INNN 19017 TIY2 ,0MI9'¥N "' IWIY 7V NN NNINXD Y'OWN D'N'YN 11 YIY
,0'7N2AIN IX¥N1 D'7TINY NINNY .(VIs'un (1 '97 NIKN? |N12) N'2*%w nyswn NNt
2apnnw R2 71y 9% ,0M19'%0 1'n wiva niiwan 1ink 10-19 71 omraon on

.D'N'Y 2" IYIV7 0N DNID'NN ' YV NIX A'¥N 2 1IN

27



45

40 4 *
35
30
25
20
15
10

DMI9Y ' WWIY
* e
* o o

*oe

*

5 10 15 20 25 30 35

D'N'Y ' Wiy

.0'N'Y 1M WIYY7 oNt 0NI9Y ' WY (2 IR

Danwn 127 n'oxn’? nnuely juan’ys Shannon TTn "2 oxnn 4.3
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27 (3.3 9'voa 120In) N'OXN NTI7 yXinn oMo'y [11an? Shannon T 2 Wwpn

stepwise linear regression ' v 721 4 07202 D'VIISAN D'NAA0N DANYAN

Kolmogorov- |nana p=0.2, df= 49 n'%aman ooy ' [nan Nia7snn)

NINWNN .0NI9'¥D ' AR 1T'N7 72pnnw TR 7Timn vIoNn 6 n7a0Va .(Smirnov

10101 X7 4 n7202 D'vI9NN I7TAIY D'INYNN IXY .0D'N'YN 1'N AYIY XIN 2'20nNn

nnwn
19N nanwn a1aon

' [uan? Shannon 1M nm Iy
DNIoNY o'n'vy

railay;

nTm
NN vIo'Y R2 p df F

0.977 0.122 0.46 <0.01 48 40.089
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The connection between the environmental variables and bird community
structure was tested using CCA in cannoco, and was found to be significant
(Eigenvalues= 0.402 for the first axis and 0.151 for the second, Cumulative
percentage variance of species-environment relation= 58.9, p=0.002,
F=6.669). The cannoco ordination revealed that most bird species were
observed where plant species' richness was high, while tree and lawn cover
were medium or low. However, the combination of tall tree or lawn high
coverage with low plant species' richness was only attractive to a few bird

species.

During observations, birds' locations in the gardens were recorded and then
placed in the GIS. This allowed determining which parts of the gardens were
utilized by the birds. It seems that open lawn areas were attractive to a few
bird species, while the boundary of lawn and shrubs or trees was appealing to
many. It is possible that small insectivorous birds that forage in open lawn

need the shrubs and trees for cover.

During observations, plants that were utilized by birds were noted. Plant and
bird species were documented, as well as the type of usage of the plants by
the birds, and season of year. These data were thereafter summed up to a list

of plants which have been found to be attractive for birds.

Information collected in this study can be used by urban landscape planners,

in order to create gardens that would be appealing to many bird species.
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Abstract

This research aims to study the influence of plant species' richness and urban
public gardens' spatial structure on bird species' abundance, diversity and
community structure. Twenty-five urban public gardens were selected in the
cities of Tel- Aviv and Holon, of approximately 20,000 square meters in size.
The gardens were chosen for their plant composition, which had been
assessed during a field survey. The types of gardens selected included
thickets, in which a few tree species grow, gardens that contain lawns and
different trees and shrub species, and gardens that resemble native thicket in

which many trees and shrubs species grow.

Birds were recorded from two stationary point counts in each garden, at a 30
meters radius. These observations were conducted once a month during
winter and summer, and twice a month during spring and autumn migration,
from January 2008 until May 2009. Total visits at each point count were
between 21- 25. For each of the point counts, bird species' richness was
evaluated using the rarefaction curves method, and species diversity was

calculated using the Shannon index.

Plant data samples were taken from half circular plots, 50 meters in radius,
around each point count. Trees' and shrubs' species richness were measured
around each point count. Relative coverage of shrubs, trees and lawn were
measured using aerial photos and GIS, as well as garden size. We also noted
plants' height, the presence of irrigation, and the proximity of additional water

sources, people, dogs and cats.

A total of 78 bird species and 14,279 individual birds were counted. The
relationship between bird species' richness and diversity to the environmental
variables was tested using linear stepwise regression. We found that shrubs
species' richness and the presence of cats accounted for approximately 19%
of bird species' richness (R?=0.19, p=0.007, F=5.49, df=48). Bird diversity was
caused by shrub species' richness (R?*=0.46, p<0.01, F=40.08, df= 48).
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