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Residues of pesticides and antibiotics in a mangrove
area suffering aquaculture drainages
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Research Center , Guangxi Academy of Sciences, Beihai 536000, China )

Abstract: This paper reports the distributions and contents of pesticides and antib‘iotics in the samples of residual wa-
ters during low tide,sediments and benthos that were collected in October 2008 at three habitats of mangrove, creek
and sand beach situated at Daguansha, Beihai, Guangxi, where the fish farming sewage was discharged. Among the
103 pesticides and 22 antibiotics tested, 16 pesticides and 4 antibiotics were found in Daguansha mangrove area with
the major pesticides of Fenpropathrin, Fenobucarb and Kresoxim methyl. For the residual waters, twelve pesticides
were tested in total contents of 42. 70,29. 63 and 27. 41 ng/L at the habitats of mangrove,sand beach and creek re-
spectively. /§s for the sediments, ten pesticides were tested in total contents of 7. 90,6, 70 and 7. 29 pg/kg « DW at
the habitats of mangrove beach, sand beach and creek respectively. Only four pesticides and three antibiotics were de-
tectable in the benthos, It was showed that mangrove beach (residual water and sediment) was easier polluted by ag-
uaculture drainages than benthos, the benthos enriching capacity seemed higher for antibiotic than for pesticide, and
habitats pollution similarity was higher than samples pollution similarity.
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(Samuelsen %, 1992; Halvor %5, 1995; 3k 2 (&,
2008), A RLAMMKR BRI ERBEHFHRR
BRI OOB AKX A ILE R 557 RS %,
1990 M B F 35 875 Yo (F AR 3R %, 2007), L R EI
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AMHREBELBRILAO - KEY —TARNEBHER,
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M- 58 B 245 m, TH A9 Z0 AR K Sy B D A VD
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2000), ZLAAREE KRBT 2F KR, FFH
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LR AR A B AL .
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Fig. 1
in Daguansha mangrove area,Beihai, Guangxi

M. £L4 4k ; B. YW ik; C.#M. TH.
M. Mangrove; B. Sand beach; C. Creek. The same below.
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12 Fhge 2500 1 MEARGE D, HAERNEREHN
C4HEsb A MBR A, WKE N 24.3 ng/L. &F
RAEBHEH T EBREKPHEEEINAE 0. 10
~26.78 ng/L 28], EBMANKRLGERRIGE,
EEANFEH IR O TR AR DR AR A

2 &R

2.1 RBEAHRGMNERHYBE SR
FET T\ KRG U LR AR X B3R E K PR

F1 'ALEABVIHRERBRKIRHORG REREESE (ng/L)
Table 1 Agents and contents of pesticides and antibiotics in residual
waters tested at Daguansha mangrove site, Beihai, Guangxi
PR bore it M1oMz oM MERE 1 mp PEOE 1 crocs ooy ©FHE
% Z F#) Procymidone 1.9 20.60 — — 6.87 — 16.38 8.19 — — 5.11 — 1.28
F B IR Iprodione 4,2 11.57 — - 3.86 — 14,65 7.33 — — — - —
T B Fenobucarb 0.8 5.94 — 19. 3 8. 41 8.05 6.06 7.06 6.48 13.75 — 16,01 9.06
U %f g, Pirimicarb 1.5 — — 1.98 0.66 — — — — - — — —
K £ g Methomyl 0.1 — 2. 65 - 0. 88 — — — 0. 60 — — - 0.15
B B gk T-oxacarb 0.2 —  21.95 — 7.32 — — — 1.15 — — — 0.29
BX % % B5 Bifenthrin 2.9 - — 4.8 1. 60 - - — — — — — -
F 34 BS Fenpropathrin 3.7 3.67 5.16 26.78 11.87 6.17 7.07 6.62 7.53 17.45 14,87 15.23 13.77
W I B Fenpyroximate 0.1 — 0.1 0.35 0.15 - - —~ 0.2 — — — 0.05
0F B Bk Acetamiprid 0.2 - 2,15 - 0.72 — — — — — — - -
% iR Flufenoxuron 0.1 —_— — — - - — - 0.25 — — - 0.06
B & b B B Methoxyfenozide 0.1 — —_ — - - - — 11,00 — — — 2.75
4 it Total 42.70 29.63 27.41
24,3 6,07

4% # Chloramphenicol
%" RRET B R R TR (MDL) 8 R K (ND)

Note; “—”means the content is under minimum detectable limit(MDL)or not detected(ND)

R2 IELBAEIIHRRARYPFHRGRA SR (ne/ke - DW)

Table 2 Agents and contents of pesticides in the sediments tested in Daguansha mangrove area, Beihai, Guangxi

2 M B CEH
Iﬁﬁfﬁud?a%diantibiotic *\%/Iﬁg? M1 Mz M3 hifl{g B1 B2 I::|/Izei.fn{E C1 cz Cs Cu I-:I/I?jaqn{E
p,p~DDT 0.13 - 6.92 1.96 2.96 — — — — — — 0,27 0.07
TR 0.07 0.81 1.48 1.10 1.13 0.75 2.17 1. 46 1.34 0.8 1.99 1,42 1,39
RER 0.01 /  0.04 — 0.01 / 0.15 0.08 — — 0,04 0.02 0.02
2 4, 0.01 /  0.07 — 0.02 /  0.09 0.05 — — 0.22 0.15 0.09
I 2 35 g 0.31 —  0.82 — 0.27 - - — — — — — 0,00
L) 0.38 2,59 0.73 2.08 1. 80 3.51 3.57 3.54 3.39 6.43 4.21 5.1 4.78
¥ 74 & Kresoximmethyl 0.26 2.66 0.74 — 1.70 2.67 0.46 1.57 1.89 1 0.45 0.37 0.93
% b 3 % Cyprodinil 0.01 / 0.03 — 0.01 / — — - — —  0.02 0.01
55 i 0.01 / — — -~ /  0.01 0.01 — - —  0.01 0.00
R 0.01 / - - - /  0.02 0.01 — — 0.01 0,01 0.01
4t Totel 7.90 6. 70 7.29

E T RRET A B R R (MDL) B R # L (ND) ; /" BRI BB, BCR ARG  RPAARRKRR SR, TH.
Note, “—” means the content is under minimum detectable limit(MDL) or not detected(ND) ; “/” means the sample was not bring in test

when recovery unqualified on method of development. The same below.

SEXgukpEAy PR 11, 87.6. 62 F1 13. 77 ng/L; Hk
HART BBk M2 il C3 B REHL B A 45 A oh, R
B 39 43 A , ZE LD REARIE L VD 0 A Vi oP Y - 399K
EBIE 8.41.7.06 1 9.06 ng/L., M 12 FiRZ
B A TR B F , DA AR | U N I B B K
R BIE S BIR 42.70.29. 63 F1 27. 41 ng/L, ¥
#9 33. 25 ng/L,

22 AR hRBENMMAEENYBESE

6 R EY VLR b ek dy 10 FR2y, R
BHERARGE D), URYPSHREGH SRS
F0.01~6.92 pug/kg - DW Z A, HA, T B,
FEAEARERESLREEP L RAE, EIE
LLREARFE VDA B V) = 28 AR 38 A Y O B9k 4 Sl
BT 1.13.1.46 1 1. 39 pg/kg - DW, HEH
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JAIRBRSE : FRAEHEBUR 25 ISR A R IE LM bk X P % B8 1090 45 R 2T 779

B 1.80.3. 54 1 4. 78 pug/kg - DW; Bk B BE 1. 70.
1.57 #10.93 pg/kg - DW, M 10 R 25 &3 3%
LR R DMEMEIRITRY PRz Sk
By & 7.90.6. 70 M 7. 29 pug/kg + DW, E 1y
7.31 pg/kg - DW,
23 REHMEARA AEENYBSSE

T AL Ko v AR R sh R o 48 T B 4 Fife
3 MBAEEERI ., AMARMEFNEAREER
BB RAMMAR, ABRENSBERERN KRG R
p,p'-DDT, FHI W B 5. 73 pg/kg « DV, & B &
REMAERRANOE, FHWERN 1.2 pg/kg -

DW. ¥ b A9 B8 A0 % %8 & W {4 p,p’-DDT —
FRARZS, FHIWBE R 2. 6 pg/kg » DW, iy B .0 45 f&
NEBRRKMREEFRYE, FHKRELR 10.2
preg/kg s DW, S BB KNP A E LB T E®, ¥
B BEEH 3. 05 pg/kg - DW, #¥ e {9+ BoFi i 8
BHEBRBRARNRGREPEEE, FRREL 0.93
reg/kg « DV, E BB AN MERERHYE, LY
WHEEHNO0.98 pg/kg « DW, HIELBEANSER K
BIARZ T &R, FHWE N 1. 36 pg/kg « DW,
FEERARNNARERRUE, BHKELT 0. 68
rg/kg « DW,

R THLBARIREBEIUHIRHUORE AERRE SR (ug/ke - DW)

Table 3 Agents and contents of pesticides and antibiotics in benthos in Daguansha mangrove area, Beihai, Guangxi

i{’ii?iﬁ[dztiifamibiolic ﬁfgfﬁ M2 NcI)fI\:.I)e‘jn B2 lfn’lvll\ialn’l Bl B2 BofMAe;n Cl C2 CofMI\;in €3 C4 COfNIAe;n '
ov ML AF AF ML ML AF AF

p,p—DDT 1.14 17.2 5.73 5.2 2.6 2.6 — 1.3 — 2.82 0.71 — — —

Nk 2 3 A 2.93 3 1 - - = = = = = === =

42 2 e 3.58 — - — — 4,2 16.2 10.2 3.7 / 0.93 5.42 / 1.36

ik B w5 2,42  — - — — 3 — 1.5 — — — — — -
Y B Norfloxacin 2 — — - — — — — 2.4 — 0.6 - — —
R ¥ B Ciprofloxacin 2 3.6 1.2 — — — — — 3.9 — 0.98 2.7 — 0. 68

{5 e ! % ¢ Sulfamethoxazole 1 — — — — 6.1 — 3.05 — — — — —

. DOV A (Onchidium verruculatum) , ML 4 8 #1 % % (Mictyris longicarpus) , AF #] B .{»# (Anomalocordia flexuosa) .
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3.1 FEBKRASHERTRRR

F1~3 MG REW T ILE R U AR
MRIXAEHG 16 FpgR2h, 4 Fiii AR, PERAWEL
AP B L 1 P V) 9 = R A SR R SR B K TLER ) AR
Wiz b LAY A R R R B B, O EERITRR
2, T B R AR T K AR R TR A B R U
FEAETIRY S, PERGE. T MR
RRED IR R FERNGRRE.
3.2 BEBFARARRRASNERMS HIFE

MG B AR BB A R (B 2) , LR AR U0
MW =4 E BRI R E KRR
B2 K TR M, M5k &K MULRY Z 18 KR 2
ik A X B oA AR, XU MR
55 (5% B K FLRRA) L A ) 1K 5 & SR B TS K B9
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RAVEA WA K IR 1 C4 AR A B R
—F(E DMLY EFEEH 3 FHER D, XF
RE MMM X E R ES i E R AR
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Fig. 2 Counts of pesticide agent tested for different
samples at three types of habitats at Daguansha

mangrove area, Beihal, Guangxi
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RABRBR ARG REMUEHE TG
) B 75 e AR DL BE . A= BE ARR B9 15 YA 0L B B TR
E FRIBAKPRR A E T K LB 5 5 Yk
AKX (B TE 2 1 B FE ULAR Y o, 6T 75 e 3
WY . XBEARRSURYHBERX, KEW
X UL FR 4 69 /N Bk (<C0. 25 mm) & & MRk e ¢

R4 TEABKREIARNKEABRSMEROKARSFTRACE OO

Table 4 Agent counts of pesticide and pollution similarity among various samples

and habitats at Daguansha

mangrove site, Beihai, Guangxi

ook AR R o W B Bk TRy KMy
Habitat Mangrove Sand beach  Creek Sample Residual water Sediment  Benthos
LT B A3 Mangrove 13 % 847K Residual water 12

¥ ¥ Sand beach 9(60%) 11 UL R4 Sediment 6(37.5%) 10

#7% Creek 8(53.3%)  9(75%) 10 JEWiEh ) Benthos 2(14.3%) 4(40%) 4

e T BRI (VU AT 55 ,1993) , RIEK BE IR B R TE
BT RMAIIERY . A SCIELR AR XK AR
B PR ERRIRGH REEWEARE, T
A A BT A R IR MUY R
HO AR KESRAER — M ER B R LD
HiFIE.

SEH:

BrEzk. 1991, BIRRPAFRAMNHAARKRESRED] 45
Bl ,1.116—119

AEE, SRR B 2004 WA EXRMAERREMKES
WHEEMBFRERLI] PEEZHEER,24(5).515-517

Andrea B, Santosh KS,Mousumi C,et al. 2009. Congener profiles
of polychlorinated biphenyls in core sediments of Sunderban
mangrove wetland(N. E. India) and their ecotoxicological signifi-
cance[ J]. Environ Monit Assess 153,221 — 234

Fan HQ(FE M B ). Yin Y(F H), Huang XD(E R F), et al.
1993. Interaction of sandy mangroveplants-soil and succession of
community in Guangxi(J U EOWEY - LENEERAR
BEEENR)I]. ] Guangzi Academy Sci (™79 Bl 22
#iR).9(2):1-7

Fan HQGEATF) , He BY(TE) , Wei SQ(F ZBE). 2000. In-
Tluences of sand dune movement within the coastal mangrove
stands on the macrobenthos in situ(¥# & £1 # 4k #h ¥> 5= 5 5h 3t
P R BB M AN ()], Acta Ecol Sin(AE A5 %4),20
(5).722—1727

Halvor H,John A B, Victor H,eral. 1995. Persistence of antibac-

terial agents in marine sediments[J]. qu;culzure,l33:175—184

Ke CH(# A #) ,Chen H(FR2). 2001. On strategy of continu-
able development in mariculture(¥g K FR T B 7] I 4 R B R BE
FiD U], J Fujian Fisheries (GREK),1:41—50

Lin PCHFS) , Huang IBGE ML) . 1994. The distribution and dy-
namics of organochlorinated pesticides in mangrove area of Jiu-
longjiang Estuary ,Fujian(F LB R HE A BT OO AR 59
% RIEBIAII]. J Xiamen Univ: Nar Sci Edi (B 1R%$%
R BRBEND ,I3CET) 43 —49

Long H( . 2&) , Xiang W(a]4%) , Zhuang TCUEEEIR) et al. 2005.
Microorganism resource of mangroveecosystems(£T % #k X 14 #)
BHEO[I]. Chin J Ecol (EFEHE) , 24(6) :696— 702

Lu ZQUEE ] ) » Zheng WIS T #) ,Ma L(E ). 2007. Status
and assessment of PAHs pollution in surface sediment of man~
grove areas in Jiulongjiang Estuary and neighboring harbors( fi,
RO R&E S BON KR IIRY b £ H 35215 3R BP
#J]. J Oceanography Taiwan Strait (£ ¥ #E),26(3).
321—326

Samuelsen OB, Lunestad BT, Husevag B, et al. 1992. Residues of
oxolinic acid in wild fauna following medication in {ish farms[J].
Dis Aquat Org ,12:111—119 -

Zhang HM(3% % ), Zhang MK (E B %), Gu GP(H & ).
2008. Residues of tetracyclines in livestock and poultry manures
and agricultural soils from north Zhejiang Province(#jit #t X &
BRENKBLEPNFERNEZRE )], J Ecol Rural
Environ( 75 5 RA IR ERD 124(3) 6973



