J. Lake Sci.(#iaA+5), 2017, 29(4) : 896-906
DOIT 10. 18307/2017. 0413
© 2017 by Journal of Lake Sciences

L =il FFE MR R S Y B S Rk L E W F TN

FEEH R, ESE AR ARy AR K 3
(1 WP EDK FERLERR T BEERTT K P HFIE A A 3R PGS T B A 7= 8 PR A5 R A 15 5230 38, ) 510380)
(2.7 R TR R AR 2R, TN 510380)

 OE R =ANRIRE A K IR X —. TR = A U S SR b SRV 2 R A, RPN 3R
FEIK MK BUIRDL , T 2016 4F 7— 8 A XT 6 FhaRsefi=X 30 b sh ) S H IR A i A7 i 2. 2583601 1) R
Wish¥y 18 F SRJE T 3 1) 14 J& , Horh SR FRUK A BRI 7 F AR 4 Fh. OEHF S Se LK 28] ( Limnodrilus
claparedeianus) 7K 225 J& —Fl ( Limnodrilus sp.) F¥EBUE—F ( Chironomus sp.) 25T {5 #1235, 2) 6 35 5 AR 2t 38 i 49 3
YV IR BTG 2 25 5 (E L BE RV A i AP A D35 25 5 R 3 Y (Z 3 4y ) 2 BE 8 C (% 3c i ) 37 58l
VX 35 T AL 4 PR YE. 3) BRI AT AE R S0 BRVL = A U SE AT 2 4 7 B R A P
IR EBA(TN) FLEBE(TP) . WA ERIM 2D SERIM EAVEY (LS TN MR B & W2 IEARDC, M B4 1 5 TN
TP R R WA IEAIE. 4) R Shannon-Wiener ZHEEAE L Margalef Z TS KR Biotic Index MR 6 Fli 7751
1K 30 FthIE K BT IR, 25 5 28 B Shannon-Wiener 22 FEME 48 50N B TR VL = A Nt 395 19 7K B BEA , Margalef 22
FEPEREEOAN Biotic Index AEWIFREMITEM &5 R Y R Z2CHE Y ZR2cHl C LK R it 9% 2 FAb T 8 V5 Y 1hi R M 2465 S
(HREMRDRE) R RS S+B (F MR RDEL+ vk ff 128 ) A% IR fa s I IO oAb T 8 B IS g, A HIAL b e TS .

KEEIR BRIT =AU IS s BE TR 454 K BT

Community characteristics of the macrozoobenthos and bioassessment of water quality in
aquaculture ponds of the Pearl River Delta

LI Zhifei', XIE Jun', WANG Guangjun', LIN Wenhui', YU Deguang' ™ , FANG Zhangsheng’, YU Ermeng' &

ZHANG Kai'

(1: Key Lab of Tropical and Subtropical Fishery Resource Application and Cultivation, Ministry of Agriculture; Pearl River
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, P.R.China)

(2: Vocational School of Oceanographic Engineering in Guangdong Province, Guangzhou 510380, P.R.China)

Abstract: Pearl River Delta is one of the main aquaculture areas in China. In order to understand the community structures of mac-
rozoobenthos and further assess the water quality in aquaculture ponds, a field investigation of macrozoobenthos and environmental
parameters was conducted in 30 ponds with six aquaculture models during July to August 2016. The results showed that a total of 18
species belonging to 14 genera and 3 phyla were identified, and the species number of oligochaeta, aquatic insect, and mollusca
was 7, 7, and 4, respectively. The dominant taxa of macrozoobenthos were the Limnodrilus claparedeianus, Limnodrilus sp., and
Chironomus sp., which have strong tolerances to pollution. The average species number among the six model ponds had no signifi-
cant differences. However, the density and biomass were significantly different, and which were significant higher in two models
(juvenile and adult fish, respectively) of hybrid snakehead ( Channa maculate @ XChanna arguss 5 ) than the other four model
ponds. Pearson correlation analyses showed that the TN and TP were the main factors influencing the density and biomass of macro-
zoobenthos in aquaculture ponds of Pearl River Delta. The density and biomass of oligochaeta were only positively correlated with
TN, while which of chironomids were significantly affected by TN and TP. The water quality of 30 aquaculture ponds were assessed

using Shannon-Wiener index, Margalef index, and Biotic index. It suggested that the Shannon-Wiener index was not appropriate for
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the assessment of water quality in aquaculture ponds of Pearl River Delta. The assessment results by Margalef and Biotic index
showed that all the ponds of grass carp ( Ctenopharyngodon idellus) and hybrid snakehead were heavily polluted, while most ponds
of large mouth bass ( Micropterus salmoides) and tilapia ( Oreochromis mossambicus) were heavily polluted and a few ponds were
moderately polluted.

Keywords : Pearl River Delta; macrozoobenthos; community structure; water quality bioassessment
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Fig.1 Distribution of sampling areas of different aquaculture model ponds in Pearl River Delta
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Tab.1 Overview of the six aquaculture model ponds in Pearl River Delta

RLLS TR AV Vs ~ VA (< 116/ )

FRIARREE FETH AN o7/ Egiil E13)%:0 h® (ke/(h? - 0))  BCiE KV/m
Al 40~45 cm Tl MR =26% ;TP =0.6% 0.667 3.75%10* 5 3.0
Lo E | 10~15 cm kel HEE=30% ;TP=0.7% 0.400 2.10x10* 6 2.1
KOBaES 12~15 em b 2 HEE=42% ;TP =1.0% 0.467 6.00x10* 5 2.9
KREOEE S+B 12~15 em falRl+vkEE a2 HEH=42% ;TP =1.0% 0.467 6.00x10* 4 2.6
ARt Y 6~7 cm ket HAE 1 =40% ;TP =1.0% 0.333 9.75%10* 5 1.9
He2chil ¢ 35~40 cm f ek HEE =40% ;TP =1.0% 0.333 9.75%10* 5 1.9
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FEHE A W S E TR BRI T AOAR G, AR P<0.05, A A B3R, DL LA /4 #E SPSS
13.0 BAFrh5ERL.

K H Shannon-Wiener ZFEHEFEEL(H') Margalef ZFEHEFE%L (D) Fl Biotic Index ( BI) A= 948 5K P 57
B b FE AR R A fi AR, A S AN AR LN T

D H' ==3(P,) (log,P,) , 5\ PoYIRN i AARECIT 5 By Lel. PPN AR 0~ L(E B HY) (1~2(



ZEEEE RTINS JRAG B ) BE S L5 M BOR R A AR 899

BET5He) 2~3CRIETTHR) >30T

2) D =(S=1)/InN, 3 N RGBT MR 0 SRR, S OB R RS SR PRI RR T .0~ 1
(TREGY) 1~2( TG ) 2~3(RAEY) S3(TE) ™.

3) BI=3N,T/N, P N WS i A3t AR TS | A TT s 67 N A REA A
g, FERPAARAE N - >8.80(TRETS L) \7.71~8.80(HHHETS L) 6,61~ T.70(BRET5 ) 5,50 ~6.60 (i) .
<5.50 (i) 7

2HARGER

2.1 IRGTAHE

BRIT =AU 6 Pt IR S 80 B T TOC Fil POY-P Mk BF VA I 2525 B abh , A S RO
WBEZEF(F2). 5HAMZETROGIEA A5 R DO e Ak, A Cond H1 TDS ¥k B4 35 T HAb
I DA ER pH 5K 0 B65 S fh 22 A K, H 3 & T HAL 4 A . s SRR E S,
HRAZHY Y FNZRATHY C b3 TN F1 TP e i, B TN Wk BE ) 28 v T HAb i 3. 2950t Y Wiy iy TP ¥ .
BT HAD 4 PR YE B Z2A2 08 C i TP WE A S K BT S i R g2 5.

DACHEZRAK IR EE BT AR ) ( GB 3838—2002) VE N TN FRHE , 6 Rl R A ALt 3 TN F1 TP YR B -3 {E Y
HEAE VIOK AR, XF 30 DS, 0CH | A% B i dE)E T IV oK A V 2K,

2 BRI =AM 6 PRI A I IR TS L

Tab.2 Environmental parameters of six aquaculture model ponds in Pear]l River Delta

WS4 HAh UE I KEOBMHS  KREMBETS+B Zexcfill Y =3t C F1H
Temp/C 32.1420.11° 33.68+£0.83¢  32.66+0.57  32.6+0.70° 33.94+0.80° 33.34+0.55" 592**
DO/ (mg/L) 4.19+0.31* 7.29+2.78" 6.49+2.56" 4.52+(.35° 6.23+3.42>  6.21x2.47" 3.59*

Cond/ (pwS/cm) 762.20+162.12° 270.53+108.39" 370.9+52.33" 435.5+53.94" 328.14+81.69" 409.48+177.37"11.07 ***
TDS/(mg/L)  495.20+105.75* 175.72+70.58"  241+33.86" 281.75+34.94" 206.81+52.89" 266.54+116.03"11.12 ***

pH 7.64£0.12% 8.32+(.74¢ 8.04£0.35"  7.70+0.22*>  7.63+x0.43" 7.35+0.14* 3.70*
TOC/(mg/L)  15.04%2.37 13.35+3.15 15.14%2.25 13.4£0.79  17.1425.05 16.96+3.85 1.28
TN/ (mg/L) 4.43+1.74 5.13+3.86" 3.99+1.12° 5.28+5.24* 9.71+£0.97" 10.56+3.56"  4.29*
TP/ (mg/1.) 0.38+0.06" 0.39£0.19* 0.51£0.29"  0.35£0.13* 1.20£0.43°  0.85+0.54* 5.68**
PO3 -P/(mg/L) 0.22+0.11 0.20+0.22 0.38+0.29 0.27+0.19 0.22+0.12 0.19£0.04  0.73

R EUE N P E AR E 2. DA RNE FR R RGEEREZES; « P<0.05, *+ P<0.01, s##x P<0.001.

2.2 TR

MR 18 F,SRIET 3 11 14 JR, A SR ISHUKA R ARl 7 F 3k shh 4 #h (£ 3). 6
AR T, B AR SE RSB OR 2, 11 Fl HUOR: 2 Aok O BB T ib 3, 40k 10 Fl; B 40 R0 6 32
C b IER AR D 9 8 Al (R 3) . 2 TE LR, 6 Mt PR B TR E LR (F=
1.27, P=0.31).

30 I AT S LA S s K 22] K 22 8| e 1) —Fl R B 0 B —Fh SRS AN S 6 A IR AE A
IS LA B — 2555, A S I3 4. 0t 3 O 5 b A PR — | (XU SR 7K 2285 F K
28] 2 Fifry TG S+ B I SR i 2R 43 B K 2205 S EG R S| 2B K 22 8] R R L FR I 5
ol FLAY 4 IR A b AR SR8l 3
23 HEMEME

BRIT = £ I 3 WG 3 9 S 24 %5 B2 o8 14331 ind./m”, 8L TG 9 96 ~ 97280 ind./m*; SE34E ¥ H
35.53 ¢/m’ ZEALIE A 0.09 ~214.53 ¢/m’. ARIE 4B, ZE B AL B BB 4350 6191 F1 8131
ind./m* , YR HIA 16.97 1 16.94 ¢/m* , — 3 Z M 5 2% B sl A= ) 19 95% LA L. 3 A 38R 2 B
HeWiE 2 F43 90 12693 ind./m® F 23.33 ¢/m’” | 43551 o S 2 B ERUA AR M Y 88.6% Fil 68.8% (35 4).
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Tab.3 Species composition of macrozoobenthos in six aquaculture model ponds of Pearl River Delta

VL BTH Xl Bt KRIOHEE5S KITHE66S+B  Zeacill Y  Zuschli ¢

FETEH Oligochaeta
fili %z JF—Fh Nais sp.
I8 [CRR RIS Branchiura sowerbyi
BRI AKLLIS| Limnodrilus hoffmeisteri
TERIIAIK 2215 Limnodrilus claparedeianus +
F BIK 2285 Limnodrilus grandisetosus
IK L2 W5 J& —Fp Limnodrilus sp. +
e BRE KIS Aulodrilus pigueti
KA R Aquatic Insecta
U5 4% & —FP Baetis sp. +
B H—Fh Diptera sp.
HEIUE —Fh Chironomus sp.
IINEISUR —F Microchironomus sp.
KR BRIUR —FP Tanypus sp.
KRB Tanypus concavus
SEIE SRR —Fh Einfeldia sp. + +
AR Mollusca
KA IR Alocinma longicornis
TR IE I Semisulcospira libertina + +
QL Parafossarulus striatulus +
55 DERRFL—F Physidae +
#it 8 11 10 10 9

+ o+ o+ 4+ o+
+

+ o+ o+ 4+ o+
+

+ o+ o+ o+
+ o+ o+ o+
+ o+ o+ o+

+ o+ o+ +

6 Fh I A 2t RO A 3 400 2% 8 R 0y e AP AE B 2 5 A A8 Y RN 58 8 C IR A I 2 1] 25 AN
S (A T 4 R I E (R 2) . 6 FhFEGE M E A (RIS 2 2 R 2 B AL B T 5 1
BB AR R 225, Rt DR MLl C b, 586 28% B T o b ) 22 B 8 s 1ok AR B R i )
Wy, A 3 Rt 3 v K A B U B T o8 L B R g e 1 (BT 3) . AR T o B i, R AR R 2R
i S KR S+B b S S bR, 2R3l Y ORNZAE il C b bk AR B R s T AR A0t 5 P A B
Wi (K 4).
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Fig.2 Comparison of the density and biomass of macrozoobenthos

in six aquaculture model ponds of Pearl River Delta
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Tab.4 Relative abundance, density, and biomass of the dominant species in six aquaculture model ponds of

Pearl River Delta

Bt ik SRR 22ts] K 22 @ —Fh ORI R AR K2 RREUE R KRR S —Fh
oMk AHXT 6.87% 30.43% 51.28%
B R/ (ind./m?) 985 4360 7348
R/ (g/m?) 1.87 6.17 15.29
Fifh AHXT B 10.15% 84.72%
W/ (ind./m?) 634 5286
W/ (g/m?) 1.07 7.62
LYE il RS ES 9.29% 30.00% 46.43%
I/ (ind./m?) 35 112 173
R/ (g/m?) 0.03 0.12 2.18
KRGS A% 19.97% 11.19% 56.16%
R/ (ind./m?) 418 234 1177
W/ (g/m?) 0.28 2.13 0.86
KT B S+B AN F 15.19% 14.31% 10.60% 7.77% 37.63%
FE/ (ind./m?) 344 324 240 176 852
YR/ (g/m?) 0.36 8.46 0.29 2.06 3.24
A Y AHXT B 12.16% 6.85% 72.80%
W/ (ind./m?) 4506 2538 26972
R/ (g/m?) 6.44 30.30 45.86
Ae3chi C AEXT B 10.81% 40.54% 43.98%
B/ (ind./m?) 4144 15542 16861
Y/ (g/m?) 872 21.57 43.73

O%EE OkERR DRk

1.33% 0,200, 2-14% 0.15%
6.66%
63.19%
0567 88.57%
. 0
i Bkt eI S
2.12% 0.01%
\‘ 23.36%
\ 46.11% 46.95%
\ ’ ’ 53.04%
S1.77%
\ 76.64%
K HEYS+B I Y ZRBC

P 3 BRIC =AM 6 PR PR B A S 3 SR B T o L)
Fig.3 Density percentage of each taxonomic group of macrozoobenthos in

six aquaculture model ponds of Pearl River Delta
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Fig.4 Biomass percentage of each taxonomic group of macrozoobenthos
in six aquaculture model ponds of Pearl River Delta

2.4 FMEZE
T4 W TERIT =MW SR BT B D BT R ORISR Y=
ETHEE IR 1) B R AR DG OC R SRR WA S b 28805 IR EE K 1 TOAH DG 3G 3R, i 4% B R AR ) i 1 2
55 TN TP ¥ B 52 W35 IEAHDC. PN 28R b SRR R AE W b5 TN 52 10 38 TEAHOG | T B e 4 o 2%
BEAIS TN A TP ¥ B IEAE (3£ 5).
R 5 RS PRI EEL B BRI e S R R 1 B R DG OC R

Tab.5 Pearson correlation between environmental parameters and species number,

density and biomass of the macrozoobenthos

IR W MR Dengy  Biog Dencyi, Biogy,, Temp DO Cond TDS  pH  POJ-P TOC TN TP

% 1.00

W 026 1.00

A 036 0.83* 1.00

Deng; 026 0.57™ 0.62** 1.00

Biog; 049 0.42* 0.67* 0.77*** 1.00

Dengpipn 0.18  0.91***0.68**0.18  0.12  1.00

Biogyon 0.23  0.84 % 0.89**0.34 032 0.84* 1.00

Temp 023 020 031 026 042* 010 0.5 1.00

DO 0.19 0.2 0.0 008 020 010 001 0.64* 1.00

Cond -0.13 001 -0.13 0.19 -0.09 -0.07 -0.11 —0.59* =0.65** 1.00

™S -0.13 001 -0.13 019 -0.08 -0.08 -0.12 =0.59* -0.63*** 1.00 *** 1.00

pH =003 -030 -026 -035 -026 -0.19 -024 0.5 059031 -0.30 1.00

PO-P 019 -020 -0.17 -0.14 0.1 -0.17 -0.16 -0.09 0.3 -0.17 -0.17 0.19 1.00

TOC 021 030 0.5 039* 021 017 012 023 008 022 022 -024 002 1.00

TN 0.16  0.53™ 0.60™ 046* 0.37* 040* 056 026  0.02 -0.11 -0.11 -0.32 -0.01 0.50* 1.00
TP 0.23  0.697*0.660.19 024 073" 0.71*0.16 -0.05 -0.18 -0.20 -0.39* -0.07 036" 0.59* 1.00

Dengy : SERHHH; Biog : FEBLEAEYR, Dengyy,, : FEBAHIEE, Biog,,, : IS HUEY R « KR P<0.05; #x K
7R P<0.01; %% 3278 P<0.001.



ZEEEE RTINS JRAG B ) BE S L5 M BOR R A AR 903

2.5 KEiEM

Shannon-Wiener ZHE M EOITM A LRG3 b FRAETE Y HARSLE F b B sk 5 B V5 4% ; Mar-
galel ZREMAFEEOTNEERFY, A 7 DB T b 85 e AR A FEH TS 9 BT AE YR EOT M 25 R %
A S A Frh R s g R A FEEE S Y (B S) . ML, Margalef Z2 £ PEH8 50R BI A W1H64X
PP ITIEZAL T Shannon-Wiener Z2FE P48,

%
by
=3
S

Shannon-Wiener £ k{45

Margalef4 FE:$5

G Y
gz 8.80 -— - - -———-B-B-B-R-B-B-BR-B-
+
# W e
NV EEE R E R R R R R AR R E N EEEREEEEE
]
6.60
e E e EEEEEr20 28 8R3-0228008839
GEBmBeoLasiS33333 52 BT ERREE
RRRBER R £ 27 2 R YRR
OO O OO g g g g <%k Rk 7k 7% &% &K AR KKK
KKKKK Tz o
KK KK
[ 5 AREIPF RO A 45 R 1
Fig.5 Comparison of the assessment results using different assessment methods
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