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Fig. 1 Geographic sketch maps of experiment
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Tab.1 Harvest yields and specifications for each treatment of cultured animals

XHUF L. vannamei

et T granosa

Qb3
treatment s /em 77 & /(kg/hm?) WK% Hi/g 77 B/ (kg/hm?) R/ %
body length yield body weight yield ratio
S 13.2243.32 1673.3+342.67° 55.06+7.71°
SC1 12.87+1.73 1788.9+172.89" 63.13+4.67° 8.99+0.16" 1753.3+86.67 75.36+8.21
Sc2 12.55+1.17 2500.0£151.56" 88.23+5.34° 9.14+0.19° 2912.9+328.89 78.66+6.47
SC3 12.62+1.05 2388.9+78.67° 84.31+3.79° 8.50+0.33" 4121.3+280.44 75.10+9.44

E5, ANERAFEE (P<0.05), &AM 5
1 4R BFAH EE (P<0.05)(K12) 4538 45 (1 28 fL s 5 22
S, Hrh, 0~5cm)Z, pH{EZESHISCIH i 2E 1k
B, FEEI6.SLLT 5 v 25 B TR 77 A BEAH X %
IR R BE RS /N o DU P A ML & i 5 pHAE AH
K, TESTISCIH &R Fm Wb, ) Wb B w7

8.0 E 80 25

75 5 Zg Dﬁ% 20
5 =
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6.0 B 401 ° o0

Fhs, R BN A AL P (P<0.05), ORPHY X
IV fe M B, SIS CLAE 25 St &R B Sk B fAL,
SC2MISC3 WL FEME P & o X5 em Pk T ULE 19
PRALTE bR LRI, ALY & & . ORP. pHEM
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Fig. 2 Variations of several factors of surface sediment (0—5 ¢m) in different treatments
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Tab.2 Abundance and biomass of main groups of meiofauna at the beginning of experiment
St FJF abundance )& biomass
o<
group HFEN(N/10 cm?) e f51/% SR /(ug/10 cm®) EL /%
desinty percentage density percentage
2k nematoda 163.67+21.22 84.07 65.47+8.49 8.32
MIEF ostracoda 26.00+9.54 13.35 676.00+£248.04 85.88
1%EJ copepoda 2.00+1.00 1.03 3.72+1.86 0.47
ZEF  polychaeta 3.00£1.41 1.54 42.00+19.74 5.34
Hih  others 0.00 0.00 0.00 0.00
M total 194.67+1.53 100 787.19+103.56 100
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Fig.3 Variations of the abundance of benthic animals during experiment
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Fig. 4 Variations of the biomass of benthic animals during experiment

TEEREAREMAY); XSC3LHE, %2
Bl S50 G4, 255 A B (P>0.05),

23 FEEVMFEENHEASEKHBEEED
X &

I Wt I8 I U v /N B Sl ) 32 R A 2
2R A, X5 Ak B R A ] A RO LRl 6. TR
FEAL G Y LA 2 T IR (P<0.05), T
TEIRFEAL B, DL SC24b B AE 25 v 6] By B 1)
e %85 725 (P<0.05) ;11 SC15 SC34b BEAE 724 v A
BB (6H 26 H—7H 25 H)H 22 5 A K (P>0.05), H
EHFMEN, FEHRETWAIEEGL LN
FAE A ik 2 & T i & (P<0.05).

XoF 25 161 B 1) e M 7 i K JHG 6T 17 g Bl B e 7
H B 28 5 L LU (E Y T S TA] % OC R kAT A
KM T, 255 45 1 B G U8 b BRIt i 45 L R
(BHLY & &, ORP. pHIH)MAS b S HAE 45 4b 1
) f 25 5, DN/INBRLJEC AR 20 4 14 = B AR ) 1 A
&, BRIRFEMAE RSB, LHERSE
AT UL R AL B (SC2. SC3)(E 7). MIEFL L
i A, SC34b 3 rh e it (1) AL A W& 37h T-SC1HISC2,
Bl A KR RA M P (K1) LG AR SLEEER
F, SC2AbFHE AR, FIXTUF = & 2500

http://www.scxuebao.cn

kg/hm®, JRRHCFR % B 2 1200 /m°, &35, %
A B R A S5 B 5 B A R 2 5 4R A g Lk Bl
U N3.5~10, P R6(EI6), TEASLEHr,
e I A R B DL 2 (TR T ) AE CEDCTR A
80~140%/m’,

3 iS4

31 NHESHAFEERREEIFRER

NEURWI SRR Z | BRR L )T,
X TR 2B 2 AR G 14 W) TR0 B R RE R 3 S A IR R
SR ST A S 2 R A A T R R T
PR TG e R DL T A T AR R A B
S, NAURM S Y FE DI ROy F,
PAE L2 5 —ORHE, 8 X K o i A2 Ak
ROVEURT NI, W SRR
{EL 72 SR S R TG o BR 858 79 e 0 T R AE AR
e, ANERWI S AN S IR I YA K, JR A
IRREFRB RN TR, WP AL S,
TR B TR 2 O S AR R (F2), b 2k
XIS R, i RSR A R G LR DL
B be 2R (3R2), MELIE MRS
R O A BEAT IR FH A B B A0 A 5 /N B AV 2



9H HIJERERE, AF D208 X MR 5 A it S LA /N BTG 20 B 5 TR 1439

100 +

HH
—

T 1 T
1 i L
80 1

60 -

mv/

20 A

K EE /%
abundance ratio

ALFE treatment

——

100

[ I
l [

(o) 2]
S fe]
L L
—H
—_—

N
S

B2 E A/ %
biomass ratio

c8§
gss8

.

T T // 0*2

YN 7
5

JbFE treatment

5 ZWATEELENRENYER
DR EMELEER
1. W14 14; 2. S; 3. SC1; 4. SC2; 5. SC3
Fig. 5 Ratios of abundance and biomass with
meiofauna in every layer before and after experiment
1. initial value; 2. S; 3. SC1; 4. SC2; 5. SC3

Yrrg Re v A2 ik SR A MR A K, A%R
LU R P B S S 2 NGO
18, TR IRAL P BRI, X T fE
e R DAy X 24 R A R 5 90 X A 85 Y Rl i
SEE, MEIFRRAER, SYbEi 2,
MEL LB TE 2R AR, FE 9000 T R BN 2k AL
eIl D M AR — I R (S . SC14#%
W) TEFRFE ], S BRSO k2 Y
K, TTRER 5 80 % R YR M S R TH AR G,
P, FEFRFEZRNET , G ¥ i % B2 G ok
T HR I A LR T, S KA ALY
MULREA B UIC R ESRI S R ENTZ
A MR 2 MERERAILCR. &
JE AR 55 — Fh 48 75 7K B HE AR 60 /) 2 A 3
Yy, Feah 2578 Ml o REAR 4l S e 3R 85 g 1O
H B R 2R TG , 1EFR TR i A R A1
Je RSN YR D HEI Y R ). HRcR AR

20
©n ae S
[}
3 - SC1
2 167 - §C2
g --0-- SC3
Y 2
e 129 l l
N g N
g R
Rz
e |7 T~ o
g 4 é.::::: ,,,, ; e %_,—-" é
= TV I
c TV T
= O 1 g A\ e AN VAU A ._________:X

6-26 7-10 7-25 8-16 9-5
H # date (mm-dd)

Bl6 BUENMEMELHRYELTN
Fig. 6 Ratios of ostracoda to nematodes with

abundance during experiment

10
_qg y=7.07x*-22.72x+19.08 o
28 R*=0.8447
<
25 °
HE6
e o
NI =T o
S 4
Kg ™
R = .
<:c2 2 o AS
S “ | v 7 v SCl
2 v ©SC2
S0 o SC3
A A A

1.50 1.75 2.00 2.25 2.50 2.75
XHIR 7 5/(t/hm?) shrimp yield

7 EERPAHEE/LRFEILES
XFAR = E (8 Y X &
Fig. 7 Relationship between ratios of ostracoda to

nematodes and shrimp yields in each enclosure

AERE S PR BOIR B, 3 REHE 75 IR FE A W 0 A=
KFptke i, RN IEIG L R L ok R
W IR AP R AT AT R . HLOX WL E B, &
WA 7 5H 0I5 Jo IR L A

3.2 X TERFIEFERERET

DU i R AT, REV K BT, B
TR AP WA SR 9 B3R SRR AL R
DR R A L R pHIE LI X ORPAFHRAY
AR JEE 1) 748 A 1 P DL 2 R Joit Il 14 4 o 2
AW 00 o X R R A B P i B A SR FE A
Py 1 HE A LR H At B8 A 38 R A L A
VB iR I i i R B dE e, Al i D

http://www.scxuebao.cn



1440 KorE ¥R

4%

J5 110 0 £ 1 A ) 9 0 5 o b 3R KRR TR A
FH o AR SR DU % 4l B, BERE AR 95
Tt A K BT, SCRE DR AR B /N B IS AV 30 )
o NERBITE, FERENMIF, WK
175 3h 490 1) 47 76 2 A0 B 29 . A B4R E A A BL SR
o WFRAERZERE/NYIRM Y, /N
P E N RFEELE —ENERERF LR, MK
il ] 45 K R R 5% A R 4R RS e A R AR Y AR
Ko MWEEERFH, DU 2% FE 5 il 2 b iy G
B R X DL B R e K TR AIERT,, KRZ AL
YR . HE Y SO UL RLEE L, i DO
pH. ORPFRF, /NELJKHE ) iyl i i B 4 b F
RS2, WK Z AR H U 2 2 AR S
1S, SCIALFRAYIE H /3 A R, XA IF O 048
AR FFAE, VI EE R, — RN A KA
PLRIAIE, &8ss A ME . 02 DUJS A o 32
3l BRI BT A LR/, AR SEEE SC34b B
F s R T pH. ORPHIA MY & & 54
GRAEARL, XEIREETC R, R A R IR TS
WIN TG T W, e LR IE J7 55 X R Y K
SRYERLTE SR, R FRAH AL 25 o

FE 525 B 1k o] 43 1) D128 % BE AT A
R, YRR RN B RL AR k6L I,
6 R SR 58 5 W CR A Y L R R 7E 3.5 D
b, BB B IR B AL S IR B A 25 . (A B
A AL AR aT, SC2Ab 3 Y 5 1 i 75 ik —
H Rk, T Re A SR A A B ok 2 AR D Y
VoY, (IR TE YL IRATT AT LLAE 35 BE A ] B Can
CER M), A B R 5 O kT e LR
i, IR T E KR RAPIRA .

SE R

[1] Higgins R P, Thiel H. Introduction to the study of
meiofauna[M]. Washington D C:Smithsonian Institution
Press, 1988: 1-3.

[2] EBEVE, SKEM, FO74. @i/ DR sh A M &)
VIR FE[I]. HEEEEA], 2002, 24(6): 76-83.
Guo Y Q, Zhang Z N, Mu F H. Biomass of meiofauna in
the Bohai Sea, China[J]. Acta Oceanologica Sinica,
2002, 24(6): 76-83(in Chinese).

[31 k&Ew, FAL. RN AN AL VI H 7C i R L 1k e (1]
FP R K 23], 2004, 34(5): 799-806.
Zhang Z N, Zhou H. Some progress on the study of

meiofauna[J]. Periodical of Ocean University of China,

http://www.scxuebao.cn

[4]

[10]

(1]

(12]

[13]

2004, 34(5): 799-806(in Chinese).

Koszatka J, Tucholski S. Zoobenthic assemblages of
ponds supplied with biologically treated sewage[J].
Ecohydrology & Hydrobiology, 2009, 9(2-4): 313-318.
Rundle S D, Robertson A L, Schmid-Araya J M.
Freshwater meiofauna: Biology and ecology[M]. Leiden:
Backhuys Publishers, 2002: 369.

Giere O. Meiobentholog:The microscopic fauna in
aquatic sediments[M]. Berlin, New York: Springer-
Verlag, 1993: 327.

RE, FEE, Z . MR (Meiofauna) i
FUMEGL[T]. DAL AE B, 2008, 23(3): 9-12.

Wu C W, Li Z G, Xia W Q. Research outling on
meiofauna[J]. Modern Fisheries Information, 2008,
23(3): 9-12(in Chinese).

Vizer A M. Zoobenthos of the drainage zone of
Novosibirsk reservoir[J]. Contemporary Problems of
Ecology, 2011, 4(1): 50-55.

B, IR, IKREH. T B RD BT (] H N B A S P
A1 R ZET ] BHAERAR, 2012, 23(12): 3458-
3466.

LiJ, Hua E, Zhang Z N. Distribution and seasonal
dynamics of meiofauna in intertidal zone of Qingdao
sandy beaches, Shandong Province of East China[J].
Chinese Journal of Applied Ecology, 2012, 23(12):
3458-3466(in Chinese).

Kuk-Dzul J G, Gold-Bouchot G, Ardisson P L. Benthic
infauna variability in relation to environmental factors
and organic pollutants in tropical coastal lagoons from
the northern Yucatan Peninsula[J]. Marine Pollution
Bulletin, 2012, 64(12): 2725-2733.

FITAL, SR, SR, BRI R AR
WFIT[I]. HEEEZEAR, 2001, 23(6): 120-127.

Mu F H, Zhang Z N, GuoY Q. The study on the
community structure of benthic copepods in the
BohaiSea[J]. Acta Oceanologica Sinica, 2001, 23(6):
120-127(in Chinese).

Widbom B. Determination of average individual dry
weights and ash-free dry weights in different sieve
fractions of marine meiofauna[J]. Marine Biology, 1984,
84(1): 101-108.

MclIntyre A D. The meiofauna and macrofauna of some
tropical beaches[J]. Journal of Zoology, 1968, 156(3):
377-392.



9 1) BB AERR, A% DU IR 3% 58 1t 58 U AR v /N L TR AVG 20 0 144 5 i) 1441
[14] Raffaelli D G, Mason C F. Pollution monitoring with [23]  fEBUR, Z4E, G, & DU R A B B AR VE R LR T
meiofauna, using the ratio of nematodes to copepods[J]. o B 4 PR WD IS —— TR B2 s AR S RFAL (D], AR 23R,
Marine Pollution Bulletin, 1981, 12(5): 158-163. 2012, 32(13): 3975-3986.
[15] Findlay S E G. Small-scale spatial distribution of Hua E, Li J, Dong J,et al. Responses of sandy beach
meiofauna on a mud- and sandflat[J]. Estuarine, Coastal nematodes to oxygen deficiency: microcosm
and Shelf Science, 1981, 12(4): 471-484. experiments[J]. Acta Ecologica Sinica, 2012, 32(13):
[16] Kiilkdylioglu O,Diigel M. Ecology and spatiotemporal 3975-3986(in Chinese).
patterns of Ostracoda (Crustacea) from Lake Golciik [24] Mirto S, Rosa T L, Gambi C, et al. Nematode
(Bolu, Turkey)[J]. Archiv Fiir Hydrobiologie, 2004, community response to fish-farm impact in the western
160(1): 67-83. Mediterranean[J]. Environmental Pollution, 2002,
[17]  Ruiz F, Abad M, Borrego J, et al. Los ostracodoscomotr- 116(2): 203-214.
azadoresambientales en medioscontaminados: el rio 25] T, KA. UFh/NE R S BRI ).
Odiel (SO Espaiia)[J]. Estudios Geologicos, 2007, 63(1): Sy HEPE AR AR, 1994, 24(4): 519-526.
75-82. Yu Z S, Zhang Z N. A study on the abundance of
18 Warwick R M. Th tode/ d rati dit
(18] anwie ¢ nematodercopepod ratio and 1ts use meiofauna in shrimp culture pond[J]. Journal of Ocean
in pollution ecology[J]. Marine Pollution Bulletin, 1981, . . . .
University of Qingdao, 1994, 24(4): 519-526(in
12(10): 329-333. .
Chinese).
(191 SEAEEE, XBEUST, AREHAL, &5, 5 7K HEE 0 /2 R A A2 . U .
T BB T R 2 [26] HEHF, BIXE, KEE, S RPEHRESHRLS
BN BRI, M B, 2014, . e
- AR A SRR T]. K4k, 2010, 34(7):
25(10): 3023-3031.
1051-1061.
Huang D M, Liu X S, Lin M X, et al. Effects of sewage
) ) ) Shen Y C, Chen W X, Zhu C H, et al. The technology
discharge on abundance and biomass of meiofauna[J].
) . research on optimal culture structure and ecological
Chinese Journal of Applied Ecology, 2014, 25(10):
. . environment bioremediation of LiushaBay[J]. Journal of
3023-3031(in Chinese).
. . . o Fisheries of China, 2010, 34(7): 1051-1061(in Chinese).
0] Ak, T BB KT O E B N @ ( ’
. . 271 sK4ker, Rk, mWT, & SEhE AT IR AT 3
A R R AR ). A, 2015, 35(9): 21D bk, S d
3093-3103 L FRAE K MR 7758 X TR BB & AT 9 [T]. K2
ShiBZ, YuT T, Xu K D. Abundance and biomass of 1R, 2013, 37(5): 727-734.
meiofauna in the Yangtze estuary and east china sea in Zhang JH, Wu T, Gao Y P, et al. Feeding behavior of 5
summer, with special reference to changes over the past species filter-feeding bivalves on Paralichthys olivaceus
ten years[J]. Acta Ecologica Sinica, 2015, 35(9): 3093- feed, fecal and sediment particulates in cage farming
3103(in Chinese). area[J]. Journal of Fisheries of China, 2013, 37(5): 727-
[21]  FEH, SKEF, T 1L B 7 A R B 734(in Chinese).
ZREPEIIRR ). AEZ REE, 2007, 15(1): 53-60. [28]  Schratzberger M, Rees H L, Boyd S E. Effects of
Yuan W, Zhang Z N, Yu Z S. Macrofaunal diversity in simulated deposition of dredged material on structure of
the western Jiaozhou Bay, Shandong[J]. Biodiversity nematode assemblages — the role of contamination[J].
Science, 2007, 15(1): 53-60(in Chinese). Marine Biology, 2000, 137(4): 613-622.
[22]  Pihl L, Rosenberg R. Food selection and consumption of [29] Steyaert M, Moodley L, Vanaverbeke J, et al.

the shrimp Crangon crangon in some shallow marine
areas in western Sweden[J]. Marine Ecology Progress

Series, 1984, 15(1-2): 159-168.

Laboratory experiments on the infaunal activity of
intertidal nematodes[J]. Hydrobiologia, 2005, 540(1-3):
217-223.

http://www.scxuebao.cn



1442 KopE o R 41 4

Effect of bivalve on meiofauna in the shrimp culture pond

SHENTU Jikang, LIN Xia, ZHAO Yabo, XU Yongjian "
(School of Marine Sciences, Ningbo University, Ningbo 315211, China)

Abstract: To study the effect of bivalve on meiofauna in shrimp ponds, physical and chemical characteristics of
sediment, abundance and biomass of meiofauna were analyzed both in monoculture and polyculture of shrimp
(Litopenaeus vannamei) with bivalve (Tegillarca granosa). Four treatments with different stocking density of
bivalve [0 ind/m* (S), 60 ind/m” (SC1), 120 ind/m* (SC2), 180 ind/m’ (SC3)] were designed, and each treatment
was stocked with 17x10* ind/hm’ of shrimp. The results showed that, with the increase of culture time, organic
matter content showed an upward trend. pH value and ORP were gradually decreased; increase of bivalve stocking
density is beneficial to slowing the progression of the deterioration of sediment environment. The abundance and
biomass of meiofauna showed a downward trend; community structure of meiofauna was more stable with the
increase of bivalve stocking density. Regression analysis showed that the ratio of ostracoda to nematodes had
obviously positive correlation with the shrimp yield. A certain density of polyculture with bivalve was conducive
to increasing the ratio of ostracoda to nematodes. A preliminary result showed that, to have a good yield, the
average ratio was better to reach 6 during shrimp culture, and a single value was not less than 3.5. Therefore,
shrimp polyculture with bivalve was conducive to sediment quality improvement and can increase growth of
meiofauna, and higher density (80-140 ind/m®) of bivalve had a clear function of purification of the sediment.
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