View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Xiamen University Institutional Repository

2 gRAL: 10384 SRE R
2282 21620071151951 uDnC

%1 A

i % M B X

B B8 (Egretta eulophotes) T EERTTEE
&. HERRMLFI RIS
EHSHFEMNE S IR

Mechanisms of Heavy metals enriching and excreting in
Egretta eulophote
and Impact of Colonial Breeding on Heronry Soils

LE#
FRFRIFHL:
+ & &
XX B H:
A FF T ]
EMERRER:
wom A

2010 £ 05 H


https://core.ac.uk/display/41421862?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

BIXR=Fie 3R 6 1% 7= A

AN ZAZHANE SGEANAE IR 1, SRS 58 AT TR -
ANAEWR LGRS AL N SRR D R R MW TR, B30
LI =407 AW AR I, R S e (T RS AR is 2
G4,

FEN, RSO ( ) VR (41
RIBFFUSR, SRAG ( ) WL (D 22 Bl S0 =8 1) B
g, 1E ( ) SR SE . GEELL RS WIS PR ng

VR o NS IR E A FK, R I W A, ] AR i 7=
)



BEiXFFMie X EZERERFR

AN R TRZEMSE Ch A N RILATE 22007 245847 St M)
SR E OR BRI FH 25 1R S0, FE ) T B R MU IR AS 25T 18
3C CRLFRARBTRAMT R /O, VAL I8 SCREN BT TR 57 [ TE A A
PR AT L 5D o AN R TR 2 AR SO A [ L fi
ALV SO B B R AT A AR, A ST A R S g
W, SRREED, 4 Bnelcs ey G B 5 A 3.

AREN R T

( ) LA BT RPRE R W e NIRE P, T
FOH HRE, MREEIEH FREAL

( ) 2. AMRE, TE ] EIRERC

FHIN (B4
¥ H H



FH BB ceeerernnnennnineinninniineinieneteeesatesatseesatssassnessatesassnnesatenassaneassnassnnsasanasnanas 1
ABSTRACT ............................................................................................. III
BHZE F I crerererersssssssssssssssusssssssssssussssssssssssssssssssssssssssssssssssssssssssassnsansiaces 1
1.1 EERFHESEMESRE 1
1.2 EERFHFENEEMH 2
R -1 1k . = S 4
14 BREEXECETENARIRK 5
1.5 EWEEEHR 8
1.6 AFEARHAE. HHANEX 10
= b Ny s e 11
2.1 TSR R 11
2.2 {XERFNET 11
221 @(%ﬁ ............................................................................................................................. 11
222 FRF oottt 12
23 WARFZE 12
23.1 *In%%% .............................................................................................. 12
232 ;g{g]ﬁfi .............................................................................................. 13
2.4 LHHE 13
2.4.1 ﬁéﬁqﬁ;”% .............................................................................................. 13
242 ﬁ;ﬁ%/ﬁ'ﬁ@ .............................................................................................. 14
DA3 JCP-MS +eeeseeessoeessressseesssesssssssssesssssssses s sssss s ssse s 15
DAA  BEHEUDTH coorereeeerere e 15
EoE BRI HT creereeereerrerecsrnnsenstnninsninstcninstcnicnnicsncsiesassacsssesscsaees 16
30 KIEAIFREEROAESEALAPESTRTRNIESH 16
32 RIEATIHEEREHERYEIPESCRESESN 31



320 KU AT R (15 o R T G R T Iy 31

322 KU N T IRFTME 15 St B S AU IR BRE B ooeveeeeeeeeens 32
33 KISATHFEEEEE 190 HENRHPEEBTRRIENT L 33
34 KISATFEHEEAE 30 ARBEARTCHESERRESHFITESRERE
MERESH 37
3.5 RISEERAE|RVEBTIESRESESN 38

3.5.0 SR BRI WS R S AP I E S R A LR S BT 38

3.52 S A B A O E T BRI e, 39
3.6 EEAEERTENEIEELEDTIRESBETTRIARG e 41

3.6.1  TIENTE LR TCEE I A JLABAL, oot 41

360 BHHE I HEI T I T 4B T 22 [ B b oo 0

= 21 118 [ oy LT T S 44
41 BEERAREERABARADHERRHAHEIEI ST wereeeeeeeereeee 44
42 BEROBERYEPESEAZNEENE 54
43 EWOBEHEENRIETEMTIRESE TR BB AFT - 56

FRE NGEFARRLE oreverrcrrscrnnnsesnnnsensnssessessssssssssssssssssssssssses 59

é}%;‘cﬁk .................................................................................................... 61

ﬁiﬁ;} ............................................................................................................ 70



Content

Chinese ADSEract sss++esessssssssseccsssssanssecssssssassssccssssssssssssssssssssssssssssssssssssssssssns I
ADSEEACE ++0sssessseesssssssssssessssssssssecsssssssssssasssssssssssesssssssssssssssssssssssssssssssssssassse 1
Chapter 0ne Perface «::ssssssessesssescssssuscssssssuscscssssussssssssnsssssssssssssasassiinsass 1
1.1 Heavy metal pollution and wetland ecosystem 1
1.2 The affect of heavy metal on birds 2
1.3 Bioaccumulation of heavy metals 4
1.4 Present research situation of heavy metal pollution of heromns «:ssssseeecesceccee 5
1.5 Introduction of egretta eulophotes 8
1.6 The study of the subject content, purpose and meaning 10
Chapter two Materials and methods ««::=sssstessecscssssssuscssssssuscsssassacnss 11
2.1 Introduction of site 11
2.2 Instrument and reagent 11
291 TOSHUMENE -++veeeeveeereerghrou Ny o Eerresiiii s 11
2.2.2 REAGENS +++r+++e++esseesseemsees s 12

2.3 Methods eeeeseeseesaceceanees 12
2.3.1 SAMPIES COIEELIOM -+ +vseeeresesrsrsrsrisieietststsii e 12
2.3.2 PLNCIPLE ##ver+ e ereesesestsss sttt 13

2.4 Approach- 13
2.4.1 SAMPIE PrEParation -+ +:-:+:+esesesssestststsssesemstsesinii ittt 13
24,2 DIGESHION «#rerereresesrsssssssssseseset bbb 14

D .3 TOP-IMS #+rvereereereerersemsmmsentesetetase e eseesesse et s st ess e seeneere et e st eneeneeneenes 15
24,4 DAta PrOCESSIN «+++++++s+sesessesesesersrstitittetet sttt 15
Chapter three Results and analysis «:scsssscssssescssescssuscssnscsssescsascnsasens 16

3.1 Analysis of elements concentration in in the tissues of egretta eulophote in day

16

3.2 Analysis of elements concentration in food chain of artificial breeding egretta

eulophotes in dayu 31

3.2.1 Concentration of elements in food and environment of artificial breeding



Egretta CUIOPhOtCS in dayu ........................................................................ 31
3.2.2 Accumulation of elements from food to tissues of artificial breeding Egretta
ULOPhOLES TN dayli-++ -+ resessesssesssesssesssisssiss e 32

3.3 Concentration and difference of elements in chest feather of artificial breeding

Egretta eulophotes in dayu 33
3.4 Concentration and difference of elements in chest feather of live and dead
Egretta eulophotes in dayu 37

3.5 Analysis of elements concentration in food chain of caiyu 38

3.5.1 Concentration of elements in the environment and tissues of Egretta eulophotes
I CATY W IS1AMIr e+ eereesessereeeeses s 38
3.5.2 Analysis of Enrichment of elements of food chain in caiyu-««-«s-xeeeeeeeeeees 39
3.6 The impact of egret colonies on elements levels of heronry soils in caiyu --41
3.6.1 Concentration of elements in the nest and non-nest soil of Egretta eulophote44

3.6.2 Concentration of elements in the excretion of adult Egretta eulophote -+ 41
Chapter four Disscussion 000000000000000000000000000000000000000000000000000000000000000000000000 44

4.1 Emission mechanismand accumulation of elements in tissues of Egretta

eulophotes 44
4.2 Accumulation of elements in food chain of egretta eulophotes «ssssssseseeeeees 54

4.3 Research of impact of egret colonies on elements levels of heronry soils in caiyu

Chapter five Conclusions and Prospect :ssssssssssesecscsesusacscsusasacnsasacacans 59

References 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 61

Acknowledgements 0000000000000000000000000000000000000000000000000000000000000000000000000000000000 70



Hm =

AHFFTR ] BB A 55 B 1T (ICP-MS) S EUA AR SR S HEAT THL (V).
B (Cody B (Mn). B2 (NDL il (Cws BE (Znd. it (As). fifi (Se). 4 (Cd)
Mgy (Pb) 45 10 FhEGEICR & HHIIE .

N T RS U R S S AR R BN ES R AR L A
Pk s A, FRADAE TTR0E 5 U 8 QRO XA N IR e b | RSB T
8 WM 1% (Egretta eulophotes) (2930 Hid) WIHAE. BAE. WIAL OAE. HH#.
U FE RIS B RS T DL (K RE . &1 SAURHRIRE A AT T E 48 K,
gL OR, 10 Phos s e T TR N T IR0 RS WS 8 AR N s B 0« Se J0 3 F 22
B EHT, Ni TR BEAEPEEAE BT, As. Cd tEAESE, H
R 6 Mo R EEEEANATY: MHEAENLZ R V. Cre Mn. Niv Cu. Zn. As,
Se Al Pb %5 9 Fpoc s £ ZE I HM Y HE R A4S . MKFE. 3 SRS 420 V.
As. Cd FMAHABE 58 o 2= #7111

SRR S E A BT (P O SIS . e E L SRS A
IKFIERE S FRMPREAEAT T GBI, 25 R EoR: SIS EYHREE RPN EAL
YR, bRV, HALESES TR S =Y RN EEEH.

h T RN U 4 J A0 B VP B b s SRR, FRAT DR ORUG N CFRAA 1 B
W LR R PR A AR R HBORE) AT TSI, 45278 Mn. Zn F1 Cu
TOE AP ) B A AR I ) A AR, Asy Se BRI TGRS &
PRI TR A — AW R A, V. Cr. Niv Pb PURh 2 7E Hispl b (1) & B A
AR A NEHE BT, VL Cr BIR TR IS AR S S W 2 R %
St oy R R TN CFRAE I R AE T B R AR TR I
A 5 AT PR [R) RS SO 5 TR A A b B e s i) B AT ZE R b, AR R
Cu fl Cd JCRAAL P E BN S K TH S TS E (P<0.01), Pb ItHMELY
TSR ES KIS S PSR (P<0.05); Se JGEIG SIS ENEE KT
S (P<0.01),



h T IESUSEE 1 S T S AR B s, FRAT TR B 1 A AT S
SEHAN RS S )RS TR S TP I E S R ST R S REIATRI .. AR BN 3
B S AR S BT AT S LIRS I RS UC R Se M Cdo RE S LI %
TUER O AR BT 5 AR AT e e e, E L L ) Zn AN P ST RIS RAEE
TR IR AT W 225 (p<0.01); ZEHAAT, & S SR8 Sib I Zn (K5 200
AT 2 (P<0.01). EHHJG, B HH I8 S 13 Cuy Zn. As. Pb H I
FZEF(P<0.01), V. Ni 5832 7(P<0.05). IS (18 AR SIS 5% 4
JEAEIRHO AN B A A R B A Tl 3 T B, KRR S ) g i oy
By IR E S m G .

KW Ee)m EAE WA EIU

II



Abstract

The concentrations of ten elements [vanadium (V), chromium (Cr), manganese (Mn),
nickel(Ni), copper (Cu), zinc (Zn), arsenic (As), selenium (Se), cadmium (Cd), lead (Pb)]
in the collected samples were measured with ICP-MS.

In order to study the mechanisms of elements enriching and excreting as well as
accumulation of elements in the food chain of Egretta eulophotes, we measured the
element concentration of liver, kidney, muscle, heart, bone, eggshell, feather, nestling
food and excretion of eight Egretta eulophotes (died at age of 30 days) in the artificial
breeding on Dayu island in Xiamen Egret Nature Reserve. The elements of the waters
and mud around Dayu also were measured. The results of the residua of the ten elements
in the tissues of Egretta eulophotes showed as follow: Se was mainly enriched in bone,
Ni was not concentrated in single tissue, As and Cd were not enriched, and other six
elements were mainly enriched in muscle. The excess elements of V, Cr, Mn, Ni, Cu, Zn,
As, Se and Pb in the nestlings of Egretta eulophotes were mainly excreted through the
excretion. In the trophic level of water, food and bird tissues of the food chain all
elements except V, As and Cd were significantly enriched.

We detected the element concentrations of egg, chest feather, bone, regurgitated food
and excretion of Egretta eulophotes on the Caiyu island during the breeding season, and
also detected the element concentration of seawater and mud around the Caiyu. The
results indicated that all elements except V were significantly enriched in each trophic
level from the lowest to the highest of the food chain.

In order to further study the enrichment of elements in the feathers, we measured the
clement concentration of Egretta eulophotes which was artificially bred in Dayu
(sampled monthly in six months). The results indicated that the heavy metal Mn, Zn and
Cu in chest feathers had no significant changes in these six months, both As and Se
decreased gradually, V, Cr, Ni, Pb increased during the time, and V or Cr had a significat
change from the fledglings to the sub-adult. Moreover, we detected the element
concentration of chest feathers of Egretta eulophotes died at the process of artificial
breeding in Dayu. The results indicated that Cu, Cd and Pb in dead birds were higher than
live birds, and Se in live birds was higher than that in dead birds (P<0.01).
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In order to study the impact of the colonial breeding of Egretta eulophotes on the
elements levels of heronry soils, the soil samples collected from the top soil layer of
heronries and non-heronries of Caiyu before and after the breeding of Egretta eulophotes
were measured. The results indicated that both Se and Cd were not detectable in the
heronries and non-heronries, In non-heronries, all elements had no significant difference
between the pre-breeding and post-breeding. In heronries, Zn and Pb had a significant
difference between the pre-breeding and post-breeding (P<0.01). Before breeding, Zn had
very significant difference between heronries and non-heronries (P<0.01). After breeding,
V, Ni, Cu, Zn, As or Pb had the significant difference between heronries and non-
heronries (P<0.01), and also V or Ni had the significant difference (P<0.05). These
results indicated that the colonial breeding of Egretta eulophotes played an important role
on the heavy metals transferring between wetlands and islands And that long-term
accumulation of heavy metal resulting from the colonial breeding might cause the soil

pollution of the island.

Key words: heavy mental; enrichment; Egrefta eulophotes, heronry
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