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HIIBERER R 6P AR PR 3 51 M, AU B2 4 kil He Y op’-DDT. pp’-DDD. pp’-DDE. pp’-DDT.
O-7SINISS B-7SINTSA Y-7N7N7S S /SN BONEIR 9 P LEUR 255k B &= . 45 kI, pp’-DDD. pp’-DDE.
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Residues of Organochlorine Pesticidesin the Feathers of Oriental
White Sork and Siberian White Crane

CHEN Chun-ling', ZHOU Li-zhi"*, JIANG Hao®, WU Zhi-an?>, DENG Lei',
WANG Wei-ping', YANG Rong-jin', TONG Kang'

(1. Institute of Biodiversity and Wetland Ecology, School of Life Science, Anhui University, Anhui Key Laboratory of Ecological
Engineering and Bio-technique, Hefel 230039, China; 2. Hefei Wild Animal Park, Hefei 230001, China)

Abstract: We collected 51 feather samples from the breasts, tails and wings of Oriental White Storks (Ciconia
boyciana ) and Siberian White Cranes ( Grus leucogeranus) at Hefei Wild Animal Park in May, 2007.
Environment-Determination of methylmercury-Gas chromatography was used to determine the residues of op’-DDT,
pp’-DDD, pp’-DDE, pp’-DDT, o-BHC, - BHC, y- BHC, 3- BHC and Hexachlorobenzene. The results showed that
pp’-DDD, pp’-DDE, pp’-DDT, B-BHC, &-BHC were detected in feathers of both Oriental White Storks and Siberian
White Cranes, in which pp’-DDD had the greatest proportion, and reached 0.8936, 0.8353 and 0.7516ng/g (dry weight)
respectively in the breast contour feathers, pluma and tail feathers of Oriental White Storks. The residues were 0.5685,
0.5077 and 0.4657pg/g (dry weight) in the feathers of Siberian White Cranes. There was not a significant difference in
the residues of pp’-DDD and pp’-DDT in the breast contour feathers, pluma and tail feathers between both birds, but
residues of pp’-DDD in the breast contour feathers and tail feathers of the Oriental White Stork was significantly higher
than that of the Siberian White Crane.
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AR BA SRR, ke A5
WA D daos 228, REATPREE R ST Gy i) T
%% (Barata et al, 2007; van den Brink & Jansman,
2006; Robinson et al, 2006). %KAEERRG H AL
TEWERE mSETRY, BB, &
BRI FR N A2 W) (Dong et al, 2002; Bustnes
etal, 2002; Furness etal, 1997; Zhao et al, 2002).
BRI A NEALZR (Naso et al, 2003). Ifi# (Bustnes
etal, 2002) FI1PN(Gongetal, 2001; Albanis et al,
2003; Zhou etal, 2005; Burger etal, 2004)%5#f
WA D TR AN B (H2, TRt LR
47 A I 2 2 2 IR DAy MO0 it 3 0 55 28 A
. Ji— 5, BN EPER LR RS AN
NG JLPRRT I 5k B AT AH OG- (Jaspers et
al, 2006, AEFFPI A FAEE AT AL AR 24 11
faost e RIS AR BOREBEA T e )
W, Sz E AT 52 (Burger et al, 1995; Dauwe
etal, 2005; Jaspersetal, 2006, 2007).

CAT WF TR W] B <5 Ja vy R e AN [F) 155 2R 1 1
BT BRI P P B A 1 DA R (Guo
etal, 2001). MAPLEALIE LI B EHAHM
S AT 2 AN IRD S A7 P B T IR A LU B
S A 2 3 R 5 R R 2 7 O TR TR
BIAT AN BRI 2 ocEm 2. Pk, WHTH
PUEAR ZGHE SR B AT, 6T BSR4
NARZRAEY), WIS A AL 25 (75 FeRDLE:
CES -3¢

ST T A I P ] G R A e R N
FA DDTHINAN I S IO B P 5k
B, HEAIE S IOP BT AR, RS
IUFER R A B PRI S

1 RS

11 HEEEEFRE

SEEGAE AT 2007 4 5 ECH S IETTE A5
el o 36 B A B 1R 8 77 AR 5 S R 1 SR AR B A
fho 7 AT IES A 2005 SEBHEINAN S, Sk
2405 10 LAy 1 H0h 2002 4F4 T B A )
Y A Yy, oAl 9 JUh 2002—05 AEHEFAMACRL
AN A3 AR S [ B AR 3—5 MK
PIE, iy BE TR AR, R SE % S IN-20
"CUKAH P VR IR ARAT o
1.2 #EETALIE

FE il B FiAL B 3= 22K H Covaci et al (2001) [
JiAT

N bR 2P BRI B RS e, 2K 2 IR
WHUEREM G, T (40+5) CHEAETHT. BIR SRS
FREXZ) 200 mg ISP E T ik v, A 3mL
IR Ot T 40°CKIB T E . ARG 4
mL [IE el E PSR G (ECkE - A H
e, VIV=411) FE 2K, ISR EH 1mL
IRERER (Arial) 51k, BB R TC
k. BRI S e BN 2mL [FE
af e TUKAR R ORAE, 1 BN T A
iR
1.3 StEeiEan gy

A M 22 ORISR AR TP kAT
M (HARBHAT, GC-2010) K#skH
AR S, HLASKIBR 6.5%10™" g/mL. S Aa
RN RXT-1710, K% 30m, W% 0.25mm, ¥RAH
JERE 0.25 um, HEFE IS 200°C, K #s % 280
C, HAEA 150°CHdh, PRE Smin, LUBEZE0 S
CHEAE 275C, LR Smin. FE¥i#E 0.8mL/min,
Ukl 50 1 1; HEIR 1nAs

AR bR U i D ] SR ) 0
14 R

ARSI BT A R I A 2 - SPSS13.0 A T4E
THor A, JEId TSI AR 3 5 22508 (ANOVA)
Aiff 52 [0 5 AN [ AN 22 26 ) LA B AN [ 5 A () 35 47
PIEEAPSE AL B 2R Wik et A o
BT, W2 (AP S AR P B R MR 255k F =
SETAFAEAR A o
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85.71%F1 57.14%; pp’-DDD ¥V ¥45% B & i i ok
0.8936pg/g TH. FEGMHES )P H A pp’-DDD.
pp’-DDT & 8-757578 =R HLEUAR 2547 AN R R L A
(£ 2), Hrp pp’-DDD Al 3-75 75/ HIAS HY 285
B, A 100%A1 70%;  Hob V- X5k R B i i)
1154 pp’-DDD, 4 0.5685 pg/g T H. op’-DDT. a-
INININN Y=ININIS BN SRR AR 7 VS A S
JERP TR A R .



24 PR Eo 4

AW ZGAEAR 7 (AN (115528 b 5k B 3 161

AT VP R K AN A FR B2 (1) pp’-DDD.
pp’-DDT. pp’-DDE. B-7S7575 K& 8-757578 (R 1),
pp’-DDD. pp’-DDT & 8-S/ S R 8 m, 4
Wk 85.71%. 71.43%- 57.14%; “FI4kEE &
f)J& pp’-DDD, ik 0.8353 pg/g T-H. FES P
pp’-DDD.pp’-DDT A 3-7N/5/NA AN FFE LR H (R
2), pp’-DDD MR B &, R Ik 90%. Fo
PR B ), N 0.5077pg/g THE. 7E4R
J7 VS S MR op’-DDT. /57N
IS~ YISISIS MONEAR 4 A HLEAR 2 .

pp’-DDD . pp’-DDE. pp’-DDT. 8-/N/5/N 4
Bl MUSUAR 2575 25 J5 18 2 10 vh A AS R R A HY
(R 1), P pp’-DDD [ H 2R 45 51, 1k 85.71%
P-405% BE =t = (145 pp’-DDD, 1% 0.7516 pug/g.
pp’-DDD. pp’-DDT. B-/N/N/NK 8-75/N/NTE
PRI ANFRR R (5R 20, Hh WA pp’-DDD
RS et i, 18 90%; PRk ER s, A
0.4657 pg/g T . HAx 4 P HLEAZ) op’-DDT. a-
AVAVANIR VAVAVAV VA S (o Nl = b VIS T L )eeRE
AR A .
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pp’-DDD. pp’-DDE. pp’-DDT. B-/N7N/5. 8-
INININIX AN HLEUR 25 70 2R 07 1188 B 1 1 o)
EBPEAEANFEREE MY, (Al T pp’-DDE. B-/\
IN7S~ SANANNIX 3 FHTER B R H R A, TG
AT G T, BT IE B R R
pp’-DDD. pp’-DDT #4753 #7 .

pp’-DDD 7E %= 7 FUES A IS AN R A D B P (1)
o A (R 1 AIZK 2). pp’-DDD #£ 48 7 1
VTS AN [1] 3508 457 2P0 6 v - 2ok B o e vy B
AL WL EEP> € > . pp’-DDD [¥i5% ¥ A
RKAEEE 3 DNMALP B2 M ERANEE
(F=0.255, df=2, P=0.778); fE#Y1) 3 ANFALYP)
BRI AEE(F=0.180, df=2, P=0.836).

pp’-DDD {14k B4 5 7E 248 U7 1 1 (S AN ()50
REP B AR AT, AR I 5P 5 6
R R RS R TRI AR G (R 3.

pp’-DDT [~F-3)5k B8 &A1 2R J7 EVES A S AN [R]
BIALIAN > AT ANE A1 (6 1 FIZE 2)0 2507 IS (1 2P v
SRS B e ey, SRR P B A T S 1
TP P ik B B e, R R AIK . pp’-DDT
HELRETTAE (F=1.072, df=2, P=0.410) FIA%

FABERY. B, EPPANERGNKEE (g TH)

Tab.1 Residuesof OCPsin thefeathersfrom thebreasts, tailsand wingsin Oriental White Stork (ug/g DW)

¥ Contour feather

&} Pluma feather J&>F Tail feather

) - (ORES PREAVOR  pRE A Kot GREVEHE GkEE Krth#e  GREVER kB
AHLHAKRZ OCPs : i ) . . )

Occurrence Residue  Residue Occurrence Residue  Residue  Occurrence  Residue Residue
rate (%) range (X+SD) rate (%) range (X+SD) rate (%) range (XtD)

op’-DDT 0 — — 0 — — 0 — —
pp’-DDD 85.71 —1.4921 0.8936+ 85.71 —1.2204  0.8353+ 85.71 —1.1584  0.7516+
0.4022 0.3445 0.2807
pp’-DDE 28.57 —0.0945  0.0964+ 14.29 —0.0996  0.0996 28.57 —0.2210  0.1695+
0.0028 0.0728
pp’-DDT 57.14 —0.1476  0.1302+ 71.43 —0.4773  0.2001+ 42.86 —0.3481  0.2279+
0.0201 0.1554 0.1076
>DDT 85.71 —1.6388  1.0125+ 85.71 —1.4912  1.0186+ 100 0.2210—  0.7603+
0.4112 0.3697 1.1584 0.3667

a-757575(a-BHC) 0 — — 0 — — 0 — —

B-75787N(B- BHC) 28.57 —0.3201  0.2403+ 14.29 —0.2847  0.2847 0 — —

0.1128

y-7N7575(y- BHC) 0 — — 0 — — 0 — —
3-757575(8- BHC) 28.57 —0.1105 0.1104+ 57.14 —0.2527  0.1584+ 42.86 —0.2199  0.1756+
0.0001 0.0635 0.0386
Y75 7N(EBHC) 57.14 —0.3201  0.1753+ 57.14 —0.3998  0.2296+ 42.86 —0.2199  0.1756+
0.0993 0.1268 0.0386

NS Hexachlorobenzene 0 — — 0 — — 0 — —

—RIREHKH (Not detected) .
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# 2 BAEER. B EPPENERANZEE (ng/g T
Tab. 2 Residuesof OCPsin thefeathersfrom the breasts, tailsand wingsin Siberian White Crane (ug/g DW)

JEE2F] Contour feather “K2P] Pluma feather J&F] Tail feather

) RS Bk B8 i B BR RS Bk B8 v Bk B A g TREVEE REE
F M2 OCPs ] .4 .g ] .4 ‘g ] .4 .g
Occurrence  Residue Residue  Occurrence  Residue Residue Occurrence  Residue Residue
rate (%) range (X+SD) rate (%) range (XtSD) rate (%) range (XtSD)

op’-DDT 0 — — 0 — — 0 — —
pp’-DDD 100 0.0195— 0.5685+ 90 —0.9117 0.5077+ 90 —0.6630  0.4657+
0.8480 0.2471 0.2232 0.0997
pp’-DDE 0 — — 0 — — 10 —0.1979 0.1979
pp’-DDT 30 —0.7619 0.3454+ 20 —0.0828 0.0746+ 30 —0.1843 0.1170+
0.3638 0.0116 0.0589
>DDT 100 0.0195— 0.6721+ 90 —0.9945 0.5312+ 100 0.2892—  0.4740+
1.1795 0.3275 0.2273 0.6630 0.1114

a-757575(a-BHC) 0 — — 0 — — 0 — —
B-757575(B- BHC) 0 — — 0 — — 20 —0.1872  0.1828+
0.0061

¥-757575(y- BHC) 0 — — 0 — — 0 — —
3-757575(8- BHC) 70 —0.4977 0.2763+ 20 —0.2751 0.2131+ 50 —0.0188  0.2185+
0.1505 0.0878 0.0980
Y 7575753 BHC) 70 —0.4977 0.2763+ 20 —0.2751 0.2131+ 50 —0.3753 0.2565+
0.1505 0.0878 0.1169

N K Hexachlorobenzene 0 — — 0 — 0 — —

—FRIRAKH (Not detected)

(F=0.695, df=2, P=0.524) A[EHEBALPE T 5%

o e 3 ¥ it
R BH WE EST
pp’-DDT FIF B BAEA T BB EEHN S 31 FEMHPEFBNISKAKBEEN LR
RN R RS ) e Z N W Z RS R R EIE i S S AHEFEA S ARJ7 FUES RSP R AR R
(R 3)s (HAE I #S CHAMEM P RRE EA IS EA pp’-DDD Sk S w1 A8, X505 AR 8
K(H 3)o WITAFR AT K. fEAIETTE A E, 2R 07 FE

MR T S AR AP B pp-DDD REH WA AR H (Misgurnus anguillicauda-
B R R, KA A BT tus), 10 AR H b U b B e
pp’-DDD VR EX T AR (£ 1—2), Bt HK{EEEAMI K. HYLES D ESIEYIN
PRI pp’-DDD Bk B SR A = S B CEP: REW b a4, IR W, EREE IR
F=2.251, df=13, P=0.042; Z&]: F=2.021, df=14, PRI B VR B o el TR SR I e T R
P=0.014). ANy 53 R 0TS B2 Dy AR HAR 'R B (Ding, 2007).

% 3 HFABBMAEEAEIIEE pp’-DDD 1 pp'-DDT R EHIHEKXRH
Tab.3 Correlationsof residues of pp’-DDD and pp’-DDT between different feathersin Oriental White
Sork and Siberian White Crane

AR IT S (0=T)(tpp 00D/ Tpp-DDT) F#3(n=10) (tpp-pop/Tpp-DDT)
AL Feather Oriental White Stork Siberian White Crane
J#>F) Contour feather “&P) Pluma feather %3P Contour feather “KPJ Pluma feather
& Pluma feather -0.39/0.474 -0.162/1.00™
J&P Tail feather -0.457/0.801 0.612/0.922 0.314/0.98 -0.285/1.00""

"P<0.01.
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FAR AR 7 A S AR AL T IR R B, Rl T
FL P S AT ) 1R AN [R] T A AR ) IR AN [R] 5 P
o WTLUEH, PEPAPES RN E LS T
WEFRAAFTIKR R,

AR S FEE HOR I X (145 % (Ardea cinerea)
5% (Tyto alba) | K H-55 (Asio otus) . 4 /& (Accipiter
nisus) (Jaspers et al, 2007)iX 4 Ff &P BHHHL
SR IR AL (R 4D, BRIV JT (SR 1850
B A MU LRI X 2 8 2—4 £%
FEA P B ik i R N S, TR NSO

B B i D b BRI e DX 2P R s Y 2 AN MR
%o KRR M BK B N EATIHEA TS GERIEA
AR, (Ha, WA AR ayhaelak
255 B AN [ A] RE R 3 EUR 7 e ) T S R
(Snow & Perrins, 1998).
32 AFRIEEPEPBHNIRAGZEKFRLLE
X <G AE K B AT KR R R E
(Odsjo et al, 2004; Burger et al, 2000; Dauwe et al,
2003), il wn, W ak xRS K S ( Diomedea
nigripes) & E R KBTI, KB

F 4 FHABMABPNERENERETEHKES LR M X LI SRR
Tab.4 Comparison of the average residues of OCPsin feather of Oriental White Stork and Siberian
White Crane between some birdsfrom Belgium (ug/g)

e o5 K e RITHE (S
HHLEARZY OCPs Grey Barn Long-eared Sparrow Oriental White Siberian
Heron Owl Owl Hawk Stork White Crane
SDDT(YDDT) 0.021 0.048 0.11 0.230 0.931 0.559
BIN7N7S(ZBHC) 0.004 0.005 0.005 0.005 0.194 0.249
7S%(2K Hexachlorobenzene 0.005 0.001 0.005 0.001 — —

—FRIRAKH (Not detected)

TEGRPI T If 5% B & v T3 (Burger etal, 2000).
TR S JE R P B N, RIRG 8% T
PES, HAIH Pk =S m TR . X F
T3 1R 3 A R s B R AE P T T 20 A I N AR R
NP1 H B 0S5 RI%E A 9%(Guo et al, 2001). H AL
S5 W AE AN [ 28 3P v o A B 5T H i
WD WA (Jaspers etal, 2006) AHFSYE KR
A HLEAR 2576 5 AR B v 1) 2 A IR
pp’-DDD 1 Z: J5 S AT B AN [RI A7 2 B rp - 3
B P e A0S A2 0 3 P> B> 2R, (R
AR A () % B f 2 AN B3 o X PP LSRR 2
TEAN RIS A P16 18] 1) kG S =5 Pk 22 S () I 5 A LA
BRREWAAE, AT PR WAL

Sk
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PRI 225 o

M I 2R 7 AT P S R A LSRR 2 Bk R
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JITUALEIE £ SR A SR s AT A M
A AANTS FE BT P B AL AN [ I B il 225«
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