F48 L F 4
2024 4 4 A

KE A& Y R
ACTA HYDROBIOLOGICA SINICA

Vol. 48, No. 4
Apr., 2024

doi: 10.7541/2024.2023.0203

S R SR RS R T 5

HWERD g # EAWA E2RE
(1. " [E B2 B K A AE W 5T BT ige /K AR S AR PR [ 58 8 i s =, I 430072; 2. [E BB K2, 65T 100049)

FHEE: 0 50 I 1 A 0 A AL 48 B A K P R X kI A ) f T R SRR R S — AR K IR B T
IR KA AN K P2 S SRR G AIE, T LR VPR 12 7758 DX I A A 28 AR A T A 1B e /K R B A B i A e
V5 Y BUR SR ALBE S . 45 SRR, = b IR B K R DR R T 7E (296:£140)—(992:+558) items/m’ . 5 [H 4
AbFA IR K IR KA AR L, 1200 725 T AR S RL B AL T 5K o 1 SR i v I — R K 2
B TR RS e, OB R N0—16 items/ind. . ZFAEIRTEE R KRR K 2 BB RLE R . MG
PRI BT R VE A ALLEE 23 AT 2R BH, KA ORI S YRR AE A 2 5 M A2 ) 5% 85 A R ) B2 R R, TR A
YIRS J KPS Z AR SIS . B RE K= 2 A 5 NS R E V), @S0 FR 5 R 5 AN

K i RS G R

KRR FEIHAKAR; JKPEEL; ROBEL 75 YR
hESES: X171.5 HERFRIRAD: A

Tl 9B RS 2 F RIS /N T-5 mm B8Rk UKL,
BT BT SO S R A T2 40 A, OB RhE e L4
FRON— A A ER P R T e . ML T B AR
B, KPR IR T 5 A JOE S L R B, F
AR A0 7K = b T B T I S e O A O R
U T B 2401 T2 B 1 s Bt 5 SRR = i A B o
V5 Y BRI . K7 SR X BT S 3 4% 5
K1 R P FIATL IR AR5 28 4 T ok A S B0k
3K 2 g R S A URR L R K R 2R AR R
5757 IR BIFR ™. SR 5 3 rh i P o 2
b 7 it 2 A T S S MK TR 5O\ SR R
V. SRR RERAIAR RS K IR . R
BERS . RIS AR IR S R F R 2 e ol
TR A B ¥ 0 T B S UK R SR R 8 oh
BT AR, R AREIL AT G R i 5 I
FRBEAK AR} ) B SRR . B, FEORY AR S
TR P2 SR () R P AR ROk, I e ) 3 3 ph B
PR A I £ AT B B, B9 A A P A T
B BRI SE Y RPN B2 S

— HLE N K= FR TR 5, R AT e K 147

ks B HA: 2023-05-27; 1817 HHER: 2023-09-25

XEHRS: 1000-3207(2024)04-0634-09

FEFEMUK B . — S5 AR R
) (Polyvinyl chloride, PVC)E Y M 1k 40 fift o F2 o
T RERCER R, SBUKIR R ER . i TR
A BRI LR RV B R B K P, OBk 2
W B PR 358 A LTS e, N2 R 05 . B LR
250 % e e, LR 0 0 AT B S e
{10 R 8T B 2 1 0K = S BN 7 2R 110 XU, (AT
R OWNE 319573 131599 S 7 €2 % N A A B
KA A KR e S T B - N K
PrEE L4 N2 o B K= e N R B i s )
M —AS IR . B FCRIE, i G DU S5 T
FENTAR5. 0 R 1) 4340 300 gft AT
169—555 MR,

WA R, . AT, X,
TR WAVA S VhYE . FRAIAIRG IR KRG K
77 SR B TR0 7 7 b A A 3 A e
ol A I 17 7K 7 7 B A e P e () B
FL=E B F-1°92.93 items/ind." . b EAG H 3R 2
BRGTHIEE . /N JR IR AT 65 ) Gl R = B ST 3
JH(1.7£0.5) items/ind.*" . BRYLIT 7135 7K 352 58 [X [

LW H: B xKE SR HE1(2020YFD0900301) % By [Supported by the National Key R & D Program of China (2020YFD0900301)]
EE BT FREIR(1995—), Zo, BF A T 8kl 83 . E-mail: 15927188706@163.com
BIEESE: RIRER0981—), B, 4, WF 55 0L WF 07 M N5 e E 4% . E-mail: chenxi.wu@ihb.ac.cn

©The Author(s) 2024. This is an open access article under the CC-BY 4.0 License (https://creativecommons.org/licenses/by/4.0/).


http://doi.org/10.7541/2024.2023.0203
https://creativecommons.org/licenses/by/4.0/

4 Wk T 3 48 1R 7R FE M S RS GRS AEATT FE 635

A B 14 P ORL S 2 3 B 935,36 items/ind. .
AT B A BT K, FREI IR il R B R 2
IR B AN, AR FR A R [ R K R
T RY EL A A ) A5 R R O ke 2 R KU B A
FO K= S 7RI H a3 880, 1 MK SRS B
TR RN GLobR 0 % T St R 53 il B kLT YL i A
RPN e L E SN S E

RIKIKFEFRFA TR T A ER77%H 7K 72 0, 7E7K
FEFRD R A B ALY M R K e
T 55— K, 3R E A 20214F 1) ¥ K 35 58 77 B OA
3183273 M, 5 7K FRHE M 7 B 1959.01% . it
A2 RN B E ORR KT, N S K e SR . AR
W) 2 FEVE QR A A i e F it T EE B g /K B Y A
YIS HE . R A T B 2 PRI K PR R
FEL R o 30 3 U A vk 8 ) a2 7 B I 1) 5 B 7K AN
AFE b ARG Je R, v DL T AR ER R K FRBE
T RS R LR J1255

1 MR5ERE

L1 #FaRE

AW T T 20204 10 7 43 0 3l Jo 32 7K 7 = 5
3 AT RAE, FRATREAL A 1 HoA i 5AS Je sk I
(50 K R AR Procambarus clarkia, 15 FR 5% 7K /N JE
WY 57N 18 3 (b 42 98 B 18 Eriocheir sinensis)Fl
SAN 1 % () Carassius auratus)(F 1). {5 FH X ff 28
TRV R G /KR, RIEF7 58 S8 £ 28 1 7 g A1 A O
fr B W20 LR E K, &AL i 60 LK 2
Ko FERFEIIA R KFE@E L 20 pm BT TR dEAT
b8, 9 XL (R B B A P R A K e 3 B B O
5% BA WDV gk PR AT FE B I B A B s us == vp A I
Mo FRTAYEA WIS KFEAE [F] — I (A3 47 K 4 .
55T FH b 8 55 4 110 777 R B e R e o S P Al

113°25'E 113°30'E 113°35'E 113°40'E
Z T T T ﬁll.p Z
SN o s 10km L o
- A RHER 333 a5 Al
1 -
Z. YA z
=) s | =)
> >
on on
S . N &
P dkib] el b
2 %) 2
113°25'E 113°30'E 113°35'E 113°40'E

1 SRR RS Gl 2R A L AR
Fig. 1 Sampling site of microplastics survey in aquaculture ponds
around Honghu Lake
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Fig. 2 Microplastic abundance of aquacultural ponds
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A. in water; B. in the gill and gut of organisms; C. spearman correlation of microplastic abundance between in water and in organisms. In

Fig. C, the left Y-axis represents microplastic abundance in water, and the right Y-axis represents the total abundance of microplastics in

organisms. The error bar represents the standard error, and the lowercase letter represents the significant difference between the abundance

of microplastics in different aquaculture ponds (P<0.05). “*” indicates significant differences in microplastic abundance between gut and gill

of the same organism (P<0.05)
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Fig. 3 Shape, size and component distribution of microplastics in water and organism
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Tab. 1 Characteristics of microplastics pollution in water column of freshwater aquaculture system
e fir 4 R el AR P Sk
Aquaculture type Site Abundange Size range Shape Composition Reference
q P (items/m’) (um) P P
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R T 1.03x10"—8. 76x10 <100—3000, Zf4E. PR, R, PP. PE [25]
HIME 4.21x10° (<1000)° Tk
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i S i 1.0£0.4 <100—5000, T, £F4E. FELR PE. PP. EA [24]
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e I 13.79+9.26
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b TEW 317 20—5000, hefE. WEHL. T PP. PE. PET. PVC (61
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??EE ;.
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“a”RoN b IR s TR RN TR &M T o LR e HER «

é’?i’ﬁ, “PAC”. polyacrylate, 5 P BRIE
Note: “a”means the most proportion of distribution.

— IR SCRR A SRR “BA”. polyurethane fiber; 5 & I

« ”»

“shape” and “composition” are ranged in descending order of proportion. “—
means no data in papers. “EA”: polyurethane fiber; “PAC”: polyacrylate
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Tab.2 Characteristics of microplastics pollution in organisms of freshwater aquaculture system

FEIHAETY F B RN b TR
Aquaculture %‘5 %ﬁ] ﬁTg Abundance Size range TR %/E'\%%éjﬂ 275 30k
¢ ite Species Latin name (items/individual (um) Shape Composition Reference
ype ems, vidual 0
IR L 88 Monopterus albus 2.4+0.8 <100—5000, ., FUkL — [24]
(100—1000)" 274, B
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(>500)" PE
TR FRHESE WAk JBUF Procambarus clarkii - 4.30+3.83 20—5000,  £F4E. WA F4EER. PTFE. PET. PP
(>500)"
W FEEEYE WIdL V& Eriocheir sinensis 1.20+1.49 20—5000,  £F4E. W 4F4EE. PTFE. PET. PPHI
(>500)" PE

T “a”0R 5 R TR R BRE B WY 4 o U RR e A AR SR A AR S e [ B

Note: “a”means the most proportion of distribution. “shape” and “composition” are ranged in descending order of proportion. “—”

means no data in papers
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MICROPLASTIC POLLUTION IN AQUACULTURE PONDS
AROUND HONGHU AREA

CHEN Yu-Ling"’, XIONG Xiong', ZHOU Bing-Sheng' and WU Chen-Xi'

(1. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences,
Wuhan 430072, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The presence of microplastic particles in aquaculture environments may expose aquatic products to
microplastic stress, and the microplastics can also enter human bodies through the aquatic-human food chain. Current
studies have mainly focused on the pollution status of microplastics in seawater or semi-saltwater aquaculture areas,
while microplastics in freshwater aquaculture areas are quite unknown. We selected a typical aquaculture area, Honghu
Lake aquaculture pond, to investigate the current status of microplastic pollution in freshwater aquaculture water and
aquatic products. Additionally, we analyzed the correlation of microplastic pollution characteristics between in water
and in aquatic products of the same aquaculture environment to investigate the influencing factors of biological expo-
sure to microplastics. Results showed that microplastic abundance in the water bodies of the three aquaculture ponds
ranged from (296+140)—(992+558) items/m’. Compared with other freshwater aquaculture water bodies in China and
abroad, the abundance of microplastics at this site was at a medium level. More than half of the aquatic products in the
aquaculture ponds were contaminated with microplastics, with microplastic abundance ranging from 0—16 items/indi-
vidual. Fibrous microplastics with size more than 500 pm were the main microplastic types in water bodies and aquatic
products. Correlation and similarity analysis for microplastic community showed that microplastic abundance of water
column and organism species did not affect microplastic abundance of organisms. Future studies should focus on the
removal and excretion processes of microplastics with different morphological characteristics in organisms. Consider-
ing the close relationship between aquatic product safety and human health, it is recommended to strengthen the regula-
tion and strict control of microplastic contamination in aquaculture environment and in aquatic products.

Key words: Aquaculture water; Aquatic products; Microplastic; Pollution characteristics
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