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Abstract

Background and Purpose: Feathers as an excellent way to monitor trace metals in the environment
from the 1960s have already been used. The aim of this study is using feather of laughing dove
(Streptopelia senegalensis) as an indicator of urban environmental pollution.

Materials and Methods: The concentration of Cadmium, Lead, Copper and Zinc were evaluated
from 58 laughing dove's feather samples from 19 different locations within the city of Yazd. Chemical
digestion and atomic absorption spectrometer was used for measuring the concentration of trace
metal. Weighing method by 0.001 g accuracy digital scale were used to study the index of two wing
asymmetry.

Results: Mean concentration of Lead, Cadmium, Copper and Zinc were 20.13 + 1.27 pg g*, 0.85+
0.04 ng g*, 15.56 = 0.28 pg g™ and 209.72 + 8.77 ug g*. Due to heterogeneity of human activity and
structure in urban environment the concentration of trace metals (lead, cadmium and zinc) showed
significant differences in different local scale regions. In this study correlation was observed between
Lead and Cadmium with Zinc.

Discussion and Conclusions: Correlation pattern could simply result from correlated concentrations
of these metals in the environment and could be a kind of positive feedback protection against Lead
and Cadmium pollution. The results showed considerable trace metals absorption by laughing dove's
feather that caused by human activity and efficiency of laughing dove's feather as an indicators of
trace metal pollution in urban environment.

Key words: Trace Metals, Laughing Dove Feather, Urban Environment, Yazd.

1 - M.Sc., Environmental Engineering, Department of Natural Resources and Environment, Yazd University,
Yazd, Iran *(Corresponding Author)

2 - Assistant Professor, Department of Natural Resources and Environmental, Yazd University, Yazd, Iran

3- Associate Professor, Department of Natural Resources and Environmental, Yazd University and Member of
Environment Science and Technology Research Center of Shahid Sadoughi University of Medical Science,
Yazd, Iran

4 - Associate Professor, Department of Natural Resources, University of Technnology, Isfehan, Iran

5 - Associate Professor, Department of Natural Resources and Environmental, Yazd University, Yazd, Iran


mailto:hesanakhavan@gmail.com

Ohles g Bl (JB g

A9 oo ;91 - AV Lol o § daammo (55419555 g pole \id

Joo 4 0n5; 090 5l eslaiwl L(V0) s5b e o] sl
2 Sl Gle (VY 5 YY) 8,05 055 0,15 (o9 0y e
Ohed 2 & 1 geyd bl el e g0 Gl
el a5 sl Sl o e &b 5l g RS UK
P Semilazme g Gm prites oleS Gojb 145 1 Sy
chw  blijl gosmolis Cldlas (YF) Wb oo pod
5o slaplail ) ClaS lils Zsh by 5o GleS 3l
Glp el azlis Glae oy (VYY) cil ooy B8
Slalllas (Y5 5 Y0) sibco s Sogll L ool las
woolgls slaaisd 3l oolarwl yog cawlie (gonmsylis
P PkeS SBL s Gy s Gy oS
s (YA Y 08 00) wibise ©ied Comsjlas
S EBs (i 59 el wiile (elge wisly plis (Su3055]
L3y pln o ol 5 gls 5 sl olulr (ndls 550l8
w138 5 Ol (Koo 0 alralr (sl axsr
3 pga @ Buy jleslgls Gl Jgero sobar 005 o
YA) anil sgame glrale s Sladl 5 6,0 (slobagme
3 ohKen o 58 awgs a8 Falol clalllae gl (¥ g
Ave sl 5eS ol po wls plas Gyl e 5o VY Jlo
Ghls oy F9S n 0 oleS ol chle .
Spazme plrale Sl a5 Cwledy b g SO
SOl G5 @ 2 b (s bz 0 (b ped 5l 450!
wile (S3edsST 9 (Siddem sl SRy (YY) ol oo
oymS (e il @l w3 (Jyere Blge )o (S S
5 o% Vb ke 5 S (Gl glaelSicigsn 4 (S ¢
ol GBan 5l eolgls cnl b s g sl A0S
o jlarome ol g (v p Slp el S Gl ali
5l ol asdlhae o .(VF) cl 00,5 oS Saio 5 (5500
olseas (Streptopelia senegalensis) Sils (5,03
g O3 b o aigS pl Ll oolaiul L;osﬂ o) ol

529, St Sogdl i b aS ol slags ST

Aoddie
alis blog bwg (e glocd g jloslitul 5 (onti gl
el oay,5 G slaiome 4 ClaS Slild 0555 s o
sloig, alexsl | s sloasle 5l eslanal (Y 5 1)
ailise Sylame ;3 09l Slaon VT (o) (sl ine
o3liinl b Cejlaze (il sl SO o3l laans )3 (T)
(F) ol 4l A58 LopiannssST g 0035 o990 (ou) 2
wile (Sojelsm Al sla Ko b oleS Wlils (S 5o
(e 53y B D) 5 50 e 5 83y oSS e ks
5 poedlS wmp pil () S 95 e g posedlS
o SOl sarys A 5 V) iSazgr Coibse n osex
Gl 2 wrm 5 el Sl () plysal il e
(ASAzex L, p os> )'*-‘L‘ g (V4 YJ‘)&”B” =
S el BLS,1 5 (A) Jb e )5 o g 5 5505
23S @3 hgopSd (Bun u ye bl eadods
ooy bess Gk 5l el See D8 280 .(VY)
23088 0,38 SleeS s o (Y 5 VY) 004 & 50
bl sl oan VT iz 5l (6 ppad 805 o
Lolls o Sopd Comjlame 53 spSoslal 4 Cos
5 <l 5l ks gl g8, .0F) we5 o0 (i3 (B oo
e Glosgaze 3 1) SleeST S sol> slis
o2 polis e aies oo I8 eoliiul 5 )50 355 oSl
yolie mhw (goaims jlis wilg co 5 aile Baiy plal )0
aleli s 4 ey V42 ans 51.(V0) ail cugjlaxs o
Olpeds aslllao JB 5o 58 Jlade ad pald g onin o5
OF %) wlosboolitl laaS Sl3lé il sl e bs,
51 loplil 5 35 ,e5 b ooz 5 ol 5o saste Slalllas
bt oy Ko slapladl 5 jie plyid Sz asle
5 oslil (VF-Y) O F) ol a2 Splonl lagmo slooasyY

ol Jlas a5 omip 385 4 5Ls Veens L5l slaplal

1- Bioindicator
2- Humoral Immune Response
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Figure 1- Study area map, sampling points and main roads.
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Table 1- Device conditions for the measurement of cadmium, lead, zinc and copper.
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Table 2- Trace metal concentration (ug g™*) Analysis of variance results in laughing dove's
feather in Study areas of Yazd city, ** showed 0.01 significance level and * mean 0.05
significance level.
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Table 3- Pearson correlation coefficient for trace metals concentration in laughing dove's
feather as an indicator of pollution in Yazd city, ** showed 0.01 significance level.
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Table 4- Analysis of covariance results to determine the effect of lead and cadmium toxic metals
on the concentration of the zinc trace metal, ** showed 0.01 significance level and * mean 0.05
significance level.
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Table 5- Logistic regression model for trace metals concentration effect on wings asymmetry.

Sig il | Gl &y

JIYY- ¥ IV o5
JIYY- ¥ IV sl
JIYY- ¥ IV Joe

5 (O ams & Gz o By Sles Sl
45 50,5 oosls (FV) VAV+ ams 4y Lgyl )0 ol yed goslsils
clile Sl ol anils adlsl Sl Cnl 05STen b
YOYY B VOSA UG O e ol adlas o ooy
S Yl b/ UG O L oalie jo a5 0l (g ,eSojll
(Fodl Gelads 05 §aS n 0 e chile Sk
ol 5o oy Hlake 0g St andld g by (Slebl

4 ser By o (F UG O ab] w5l 5V asllla

GySoilail CleSalils a4 FanVT jlade a5 ols las mlbs

5 S e gl o)l e e Wlgiioed sa

Bk g ol

S5 Azl g Con
OA Gy (59) 9 o poaedls wop) SleS 5 ke
O3 Ol s el jo alidee gablaie VA ) (S (5508

chle oldlae 285 J18 o) 3)50 sml Jad b o




Ohles g Bl (JB g

A9 oo ;91 - AV Lol o § daammo (55419555 g pole AY

‘A.J.a.: J.JL»:j )90 9 )9 9 Lmul.o.pL.u stoJL? JJQJ )‘ wﬂf.o
30 e VEYD alol b (g,lo 5 diges gadlaio g0 Jln yob a
99055 Ohae Syglme )3 (6500 5 (Fu)b g ST 8L
ClaS Sl cdale o 1) o)l goe BB 0y 4 Lo
Oldllas b ol las Sl g3 5 0 ool aslllas
Sy Ao ).:5,\5 SS9y ¥ YNy LJLw 5 u‘)&m 9 Frantz
SlaS @lils  Sogll S goaims lis 5 )b o 50
SOl S (YY) sl 009 o Av v 5l 508 Joolgd o
Sodll mig ol Gl o b 5o sylopaised Bble 5
Slllae (yuored Cuwlodgy Roal 05 ol o CleS &I5l8
oSwal goammoplis Yood Jo yo o, Ken 9 AzZImi
e 5 5 o gl o eSSl (Sgll oo

(f\) o 009y Dgdre
50 bl Ko 50 Olls Ko b e 38 a5 Jl> o
L (S 08 p jo polie chile (pn (Sror (om)p
Sl (Shaad oy g 59y SR ( gmers 0305)]
olis p ogdle uil,lgsS (yge;l .o ssaline (SIQ = +/ < 0)
s(Slg = ’/”9) S 9 Gy O M QQ‘O
D¢ (SIg = +/-\A) peeslS 5 (59, (St (goaip L
alg g0 wleeS il cdale yn blsyl 51 ool ol oyl
M).L:.ou B )..AL..C u.n‘ cdale M 6°MQQL"‘*’
4 039l 3blie ;3 (59, wi> Glime LWIBl izmen 3L
3 eip o Sl ATy S plgiee 1) poedlS 5 o
s (FY-FF YY) cadls 38 g0 ) ceme Ol Sl
ool s 3 YT e e oS ¢ Frantz cadlas
5 o B e s S9) Om 6P K sonaasplis
03 O3 ey pol> (sadllas bl aliv 4 g peesls
2 Sogll g adls lgea Baiy )l eslital o
Rl odin (S g0 5 g0l a4 azgi e glalie
SYsb cdlie o5 b oy 0gzg b ail o Coos
el g0, og dgasme Dllllae LI bag o8 Lawgs

L | s Gladaze jo lags el (goud aslllas (slaaisS

Sedige QBN aly yo Pty Feadss CASie 4 e
MY G s aslllas ol lis 55 pgeesls’ ke (Silee L(FA)
20 peeeslS Zalé oS Jl> o ol (5,565l VY B - /PA
YU F OO b g e JUS el g
> 5l el adlas cpl 5o pawesls cldale Ll oadlgie
Sl (FA) 550 B, iy F UG O s ald]
VEIVY BVEYO UG 7 o yols ganlllas o e clale
loy9iS Slalllae (Sl b amlis ;5 45wl coss @
VPG A PG g e boanili g o JUdl elands
(e 8 oy gazme L vgzs Lol L8 VL e
ol ooy 4y gazx slagl; cel ol glacdile o
TR 9 2,09)0 S8 S (9B« Jh,le5 olliws ok
Glize Gzl jo e slme > 098 e Ol 9y
mg M2 salaloh i mg LT ) wle be e jlae
G5, <l (FA) wil oo e oY MM g sgs s/
MO 0 o oSl o3 Ol el 5o 5 a3 ls addllae o
orkaeds o alie cldllas wuls YER/BY b VY/YY
bR Y O e il Sils sl g o o J!
eSh LM WYY LYE 08 00) ol lis |y SeS  ,o Yo
ol 5k 4 (Se3edsm Slapinns 55 59, YL clale ol
5 Al-Mansour saslhas ;s .(YA) cul oot axslis
P e cble gy, poas VeoF Lo o Ll Ses
Galise gdihie dw o S5 5,08 5 cilive glacand
2 oy cdale G Sle il bl (gogme liye )0
ool Cows g VALY B YIY UO 07 S 508 JlS
2 S o3l cdnliwsd Gy cdale 5l 505 aS
(F9) all oo 03 by (G090
5 pseeolS o clile laie NS goanmsplis bt
Dgr O el Hide LIS o (KB 603 5 50 e s,
Iy addllae 550 SIS ()0 pm I8 il ol 5boa
GA 50 Wy oo oS g (e Gulidle ;0 IS (1 5
s il e mhw ;0 e (Sogll saae alo
Bble ;o @dly ladiged 1o ClaS Clils clald (g,Sojlul



AY

G?ajﬂ Slyhs ol 31 goaimoylid 5 wiS S8 (g5lw g

dore g g5 5l cbla> 5 cand (ludl gl

e

Shoya8 g S
Olsie b oj olSails wi)l ol IS sasbbl 51 alia oyl

Sosll oy sl sy 2L Glgeay (S (g a8

eMCb:;u.w‘ YY.-qY) &S L '55.3&\)[5 9 S pw LS"“‘"’)‘IQ"ZA

oBzils lawgs ol iogh 5l cism conl [S3LLS Lol
S SBede aped Gloyd (Hilage Sless 5 (Shj pole
5 gy ol 428,515 Cglamd jge (TVVS b o)
ool o 1) iyl 45 o yime lulit )5 5 aslol gals

2l 1) ol g a5 JloS cisged )b Lyl

alia

1. Swaileh, K. M., & Sansur, R., 2006.
Monitoring  urban  heavy  metal
pollution using the House Sparrow
(Passer  domesticus). Journal  of
Environmental Monitoring, Vol. 8, pp.
209-213.

2. Roux K.E, Marra P.P., 2007. The

presence and impact of environmental
lead in passerine birds along an urban
to rural land use gradient. Archives of
Environmental Contamination and
Toxicology, Vol. 53, pp. 261-268.

3. Loranger, S., Demers, G., Kennedy,
G., Forget, E. and Zayed, J., 1994. The
Pigeons (Columba livia) as a monitor
for manganese contamination from
motor vehicles. Archives of
Environmental  Contamination and
Toxicology, Vol. 27, pp. 311-317.

4. Burger, J. and Gochfeld, M., 2000.
Metal levels in feathers of 12 species of
seabirds from Midway Atoll in the
northern Pacific Ocean. Science of the

Job j0 a3 8 &jse Slaalice jo (FO-FY &X-) wols
5 dgamme ol g ol plie 4 4z b ol> sanllae
S5 6isleS Gble g LS)l ) ohga i Gl s
g ogume (S slagyed glral> b gardl> g S
Gl ol g 4 BlLbl o 5 s @igS ol sailyg, coled
w..’:‘).la..?u aS el ool uLm) CJLQ.,.DU Y ;).ou...a o..\.:]:
@hie B o Gl alaé glie gl g Jlold 4 s b
B ey LSt jo b Sy, Ojgen |y Ol 5 (Bwy
Egiie ool 05 pald b sxed bl wao o
21 ein sl wsysloly slaglse 5 1k 5 o wbee
oole g 5 iz 99 ;2 plply i e @0l 3 Sguse ulide
Joas ol las adlas cpl (V) oS oy dgoxe
S jlaze 3 (fhany (aFLE laieds Gl e (S (503
C.’Lu wliw @L.a Q;-i‘ oS solaul Sgdze pwlide )0 g (6 e
(V-2 Lee g Nam (Y- - %) oK g Nam clalas
o, 5ea g Frantz 4 (v-11) Antoniosi Filho 4 Brait
Ol s ol 51 mls (YA YV A F V) ail oo (Y-Y)
o Sl gy LS lyedy (S (6 08 il oolinul
che 33 S5y 5 o tpseedlS iy SleS S8 (Sogl]

S a1 03 i e
w‘)s‘ LY w‘y éb 6).‘03 R e ua.’>l.w )‘ oolazul
5 e OleS Gl Ga anly L b e L dls
W)Ja.ou o J,oL:.c u.-l M 9 03} LSL‘”WL?)‘
a5 ol plas Slgya iegh ol bl S SeS gl
GRS Camylams )3 (S (6508 aibe o lapacS)|
slacdls 5l ob OleS lils Sogl opme yo op
o Sladl Glaclad g i ab) )b 8 Sl
Joipl bl ool sasite plie 5l s jlae Syl
2 oS Shl Sau¥T oy yo Gzl Sldlas
;M)Jaw =3 6L®ua:>Lu u\}..c 4 0dd) LSL‘:’W"*"“'lf)‘

L;Lmjjﬁ, oy NEE-9S LS‘LQML#; S0 ko &‘9360



Ohles g Bl (JB g

A9 oo ;91 - AV Lol o § daammo (55419555 g pole AY

11. Dauwe, T., Bervoets, L., Blust,
R., Pinxten, R., & Eens, M., 2000. Can
excrement and feathers of nestling
songbirds be used as biomonitors for
heavy metal pollution? Archives of
Environmental ~Contamination and
Toxicology, Vol. 39, pp. 541-546.

12. Burger, J., & Gochfeld, M., 1993,
Lead and cadmium accumulation in
eggs and fledgling seabirds in the New
York bight. Environmental Toxicology
and Chemistry, Vol. 12, pp. 261-267.
13. Dauwe, T., Bervoets, L., Blust,
R., Pinxten, R., & Eens, M., 1999. Are
eggshells and egg contents of grat and
blue tit suitable as indicators of heavy
metal pollution? Belgian Journal of
Zoollogy, Vol. 129, pp. 439-447.

14. Karimi A., 2007. Determine the
accumulation of heavy  metals
Cadmium, Chromium, Copper, Zinc
and Iron, in organs of the Great
Cormorant, Phalacrocorax carbo in
Anzali wetland. Journal of
Environmental Studies, Vol. 33, pp. 83-
92. [In Persian]

15. Adout, A., Hawlena, D., Maman,
R., Paz-Tal, O., Karpas, Z., 2007.
Determination of trace elements in
pigeon and raven feathers by ICPMS.
International  Journal  of Mass
Spectrometry, Vol. 267, pp.109-116.
16. Nam, D. H., Lee, D. P. and Koo,
T. H., 2004. Monitoring for lead
pollution using feathers of Feral
Pigeons (Columba livia) from Korea.
Environmental Monitoring and
Assessment, Vol. 95, pp. 13-22.

17. Dauwe, T., Lieven, B., Ellen, J.,
Rianne, P., Ronny, B., Marcel, E.,
2002. Great and blue tit feathers as
biomonitors for heavy metal pollution.

Total Environment, Vol. 257, pp. 37—
52.

5. Eeva, T., Lehikoinen, E., Ronka, M.,
1998. Air pollution fades the plumage
of the Great Tit. Functional. Ecology,
Vol. 12, pp. 607-612.

6. Eeva, T., Belskii, E., Kuranov, B.,
2006. Environmental pollution affects
genetic  diversity in  wild bird
populations. Mutation Research, Vol.
608, pp.8-15.

7.Nam, D.H., Lee, D.P., 2006.
Monitoring for Pb and Cd pollution
using feral pigeons in rural, urban, and
industrial environments of Korea.
Science of the Total Environment, Vol.
357, pp. 288-295.

8. Evers, D. C., Savoy, L. J., DeSorbo,
C. R., Yates, D. E., Hanson, W.,
Taylor, K. M., Siegel, L. S., Cooley Jr,
J. H., Bank, M. S., Major, A., Munney,
K., Mower, B. F., Vogel, H. S., Schoch,
N., Pokras, M., Goodale, M. W., Fair,
J.,  2008. Adverse effects from
environmental mercury loads on
breeding common loons.
Ecotoxicology, Vol. 17, pp. 69-81.

9. Gangoso, L., Alvarez-Lloret, P.A.,
Rodriguez-Navarro, A.A.B., Mateo, R.,
Hiraldo, F., Donazar, J.A., 2009. Long-
term effects of lead poisoning on bone
mineralization in vultures exposed to
ammunition sources. Environmental
Pollution, Vol. 157, pp. 569-574.

10. Snoeijs, T., Dauwe, T., Pinxten,
R., Vandesande, F., Eens, M., 2004.
Heavy metal exposure affects the
humoral immune response in a free-
living small songbird, the Great Tit
(Parus major). Archives of
Environmental Contamination and
Toxicology, Vol. 46, pp. 399-404.



AD

feathers of Magpie (Pica pica) from
aran-o-bidgol city in central iran.
Bulletin of Environmental
Contamination and Toxicology, vol.
96, pp. 465-471.

24. Brait, C. H. H., Antoniosi Filho,
N. R.,, & Furtado, M. M., 20009.
Utilization of wild animal hair for the
environmental monitoring of Cd, Cr,
Cu, Fe, Mn, Pb and Zn. Quimica Nova,
Vol. 32, pp. 1384-1388.

25. Tamrat, T., Sithole, B.,
Ramjugernath, D., Chunilall, V., 2017.
Valorisation of chicken feathers:
Characterisation of physical properties
and morphological structure. Journal of
Cleaner Production, Vol. 149, pp. 349-
365.

26. Frantz, A., Federici, P., Legoupi,
J., Jacquin, L., Gasparini, J., 2016. Sex-
associated differences in trace metals
concentrations in and on the plumage
of a common urban bird species.
Ecotoxicology, Vol. 1, pp. 9-22.

27. Frantz, A. Pottier, M. A. Karimi,
B. Corbel, H. Aubry, E. Haussy, C.
Gasparini, J. Castrec-Rouelle, M.,
2012. Contrasting levels of heavy
metals in the feathers of urban pigeons
from close habitats suggest limited
movements at a restricted scale.
Environmental Pollution, Vol. 168, pp.
23-28.

28. Brait, C.H.H., Antoniosi Filho,
N.R., 2011. Use of feathers of Feral
Pigeons (Columba livia) as a technique
for metal guantification and
environmental monitoring.
Environmental Monitoring and
Assessment, Vol. 179, pp. 457-467.

29. Small, M.F., Baccus, J.T., 2010.
Home ranges of two populations of
urban-nesting White-winged Doves

Ecological Indicators, Vol. 1, pp.227-
234.

18. Ekati, N., Esmaeli, S. A,
Einollahi, P. F., 2016. Investigation of
heavy metals (lead and cadmium) in
some birds of Khuzestan. Journal of
Sustainability, Development &
Environment, Vol. 1, pp. 25-33. [In
Persian]

19. Tsipoura, N., Burger, J., Feltes,
R., Yacabicci, Janet.,, Mizrahi, D.,
Jeitner, C., Gochfeld, M., 2008. Metal
concentrations in three species of
passerine birds breeding in the
Hackensack Meadowlands of New
Jersey. Environmental Research, Vol.
107, pp. 218-228.

20. Sinkakarimi, M. H., Pourkhabaz,
A., Hasanpour, M., 2015. Study of
using water and waterfowl organs for
evaluation of metal pollution (case
study: Miankaleh and Gomishan
international ~ wetlands).  Wetland
Ecobiology, Vol. 7, pp. 15-28. [In
Persian]

21. Zolfaghari, Gh., Esmaili-Sari, A.
Ghasempouri, S.M., Baydokhti, R.R.,
Hassanzade Kiabi, H., 2009. A
multispecies-monitoring study about
bioaccumulation of mercury in Iranian
birds (Khuzestan to Persian Gulf):
Effect of taxonomic affiliation and
trophic level. Environmental Research,
Vol. 109, pp. 830-836.

22. Yousoghnia, H., 2015.
Determination of heavy metals
concentration in feathers of black kite
(Milvus migrans) in north of Iran
[master's thesis]. Behbahan: Khatam
University of Technology. [In Persian]
23. Zarrintab, M., Mirzaei, R.,
Mostafaei, G., Dehghani, R., Akbari,
H., 2016. Concentrations of metals in



Ohles g Bl (JB g

A9 oo ;91 - AV Lol o § daammo (55419555 g pole A?

measurements. Animal Behaviour, Vol.
60, pp. 899-902.

37. Jenkins, C., 1975. Utilisation du
Pigeon biset (Columba livia GM)
comme temoin de la pollution
atmospherique par le plomb. Comptes
rendus hebdomadaires des seances de
I’ Academie des Sciences de Paris, Vol.
281, pp. 1187-1189.

38. Abdullah, M., Fasola, M,
Muhammad, A., Ahmad Malik, S.,
Boston, N., Bokhari, H., Kamran, M.
A., Shafgat, M. N., Alamdar, A., Khan,
M., Ali, N., Eqani, S. A. M. A S,,
2014. Avian feathers as a non-
destructive bio-monitoring tool of trace
metals signatures: A case study from
severely contaminated areas.
Chemosphere, Vol. 119, pp. 553-561.
39. Janiga, M., Mankovska, B.,
Bobalova, M., Durkcova, G., 1990.
Significance of concentrations of lead,
cadmium, and iron in the plumage of
the feral Pigeon. Archives of
Environmental  Contamination and
Toxicology, Vol. 19, pp. 892-897.

40. Al-Mansour, M.1., 2004. Using
feathers as a biological indicator of lead
environmental pollution. Pakistan
Journal of Biological Sciences, Vol. 7,
p. 1884-1887.

41, Azimi, S., Rocher, R., Muller,
M., Moilleron, R., Thévenot, D.R.,
2005. Sources, distribution and
variability of hydrocarbons and metals
in atmospheric deposition in an urban
area (Paris, France). Science of the
Total Environment, Vol. 337, pp. 223-
239.

42. Saxena, D.K.,, Murthy, R.C,,
Singh, C., Chandra, S.V., 1989. Zinc
protects testicular injury induced by
concurrent exposure to cadmium and

(Zenaida asiatica) in Texas. The
Southwestern Naturalist, Vol. 55, pp.
29-34.

30. Jackson, L. Basket, T. S., 1964.
Perch-cooing and other aspects of
breeding behavior of Mourning Doves.
The Journal of Wildlife Management,
Vol. 28, p. 293-307.

31. Mobin, M., 2002. The final report
of studies plan, the first stage of Yazd
agriculture and irrigation separation of
waste water treatment Lands, Yazd
province department of Water and
Waste water. Arid Regions Research
Institute of Yazd University. [In
Persian]

32. Taleshi, M. S. A., Nejadkoorki,

F., Azimzadeh, H. R., Namayandeh, S.
M., Namayandeh, M. S., Ghaneian, M.
T., 2015. Health Scope, Vol. 4, pp. 1-5.
33. Metcheva, R., Yurukova, L.,
Teodorova, S., Nikolova, E., 2006. The
penguin feathers as bioindicator of
Antarctica environmental state. Science
of Total Environment, Vol. 362, pp.
259-265.

34. Lens, L., van Dongen, S., Wilder,
C., Brooks, T. & Matthysen, E., 1999.
Fluctuating asymmetry increases with
habitat disturbance in seven bird
species of fragmented afrotropical
forest. Proceedings of the Royal
Society of London, Series B, Vol. 266,
pp.1241-1246.

35.  Clarke, G. M., 1998.
Developmental stability and fitness: the
evidence is not quite so clear.
American Naturalist, Vol. 152, pp.
762-766.

36. Helm B, Albrecht H., 2000.
Human handedness causes directional
asymmetry in avian wing length



AY

lead in rats. Research Communications

in Chemical Pathology and
Pharmacology, Vol. 64, pp. 317-329.
43. Said, L., Banni, M., Kerkeni, A.,
Said, K., Messaoudi, 1., 2010. Influence
of combined treatment with zinc and

selenium on cadmium induced

testicular pathophysiology in rat. Food
and Chemical Toxicology, Vol. 48, pp.
2759-2765.
44, Hill, M.K., 2010. Understanding
Environmental Pollution, third ed.
Cambridge University Press.
45, Sayre, M. W. Basket, T. S.
Sadler, K. C., 1980. Radiotelemetry
studies of the Mourning Dove i
Missouri. Jefferson City: Missouri
Department of Conservation. Ser. 9.
46. Little, R.M. 1994. Marked dietary
differences between sympatric feral
rock doves and rock pigeons. South
African Journal of Zoology, Vol. 29,
pp. 33-35.
47. Sol, D., Senar, J.C., 1995. Urban
pigeon populations: stability, home
range, and the effect of removing
individuals. Canadian  Journal
Zoology, Vol. 73, pp. 1154-1160.




