ERELE2H
2008 4£ 3 H

7 S

JOURNAL OF FISHERIES OF CHINA

Vol.32, No.2
Mar., 2008

L EHKS 11000 - 0615(2008)02 - 0303 - 06
FREE R

T B R A IR T = W 5 T K 4 B 2K AL A AE

EVAE S A -
(1 EW A=K e SHAR %R, L8

KR ZANEFEEER; ALE
HESHES:S966.22"1 T EARIRE A

RERAKZHK-BREELHA RN 5%,
EHXBR KB HEFHER R ES LR
i, Bk et R AEE VUEEKRE=
FEAWL 3 ( Hyriopsis cumingii ) T AR EF R KB
B XAABRAEABRNEEETE R, &
o A Ak 7 A 2 T 4R G SR A A R K AR Y B R
TR B A AR 3R, 388 00 22 B Bk 28 A0 RIS B, B
REWAFRFARE= AR ERN BR
IF) 80 57 0 A L 5 ot %t = UL e S B B B 1 5 i
RILTECHER . ASCHIARIE T A R 7w f 4 B
R T =AW KERKERE, BRER
RAL TR K BBk TR AR A X AR e B F 4R 3R

THRY,
200090; 2. WL KB PIFLSE 2B, Wi v HLM  310029)

cEW, #wma

1 MRETE

1.1 FREXE

FREBWTF 204 427 H 28 H -10 4 28 H
TEHT T4 RK 23RV B BB AIFT R 55 7 OBt
B E MR ARG ERET . ERRE 1 ER
4 1.67 hm” R¥IEF , G ERE Y 26 m, &
2m, EIRMABFAEEELNER 1, A=A
W 8. 4 8 ( Carassius auratus gibelio ). &%
( Hypophthalmichthys molitrix ) F1 8§ ( Aristichthys
nobilis ) R IR B FLHE B R E U RFHBRIESES
ZXHR 1M,

1 XBPRARAMRFAIEEER
Tab.1 The stocking and management models used in the experiment

31 HMFEMETRE BHEER
enclosure freshwater pearl mussel and fish stocked management
I 12 R 213 R e R, Hs52 i W e d S N

o 12 R 213 R e R, Hs52 AR

m 152 L2800 13 H RN 39 B HESE SRR E BN
v 152 L2800 13 H RN 39 B MBS & R A R

v Lt s2 R 213 1 i W e d S N

VI 1t s2 R 213 1 AR

1.2 RESKRGH
FEELRHFHREBTRE(6:00 - 9:00). M

(17:00 — 18:00) ¥ < FE PR P B9 KR (T) L & B B2

(Tr) .pH FI¥E . (DO) , B YK M %2 19 - 34 1H R 2

5 H H8 :2007-06-19

HWEM, EHA 5 L RAKFJIERERA—MN. B
FEIFREELS 0.8 m &b R /KB, RAE KT AKE T
0.3~0.5 m, KEESHALKMFEFENZRE
WS, B 18 i A 1 i IR S & (NO; - N) L JIE M

WENT A HVLERETEREAEERITRE Bk RARAMABRRRH)

EEE M EALQ981-), %, IR EA, AEABRESHA
EiREE :FE 5 ,Tel:0571 - 86971891, E-mail : ywang @ zju. edu. cn
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BEA (NO, - N) \ B & & (TAN) | ¥& H:8% (PO, —
P).BRA(IN), B8 (TP). R B B
(CODy, ) BXBRIR B F (CO°™ ) EMBRBRE F
(HCO; ™ ) EBEF(Cl™ ) BB E F (S0, ) .45
BF(ca® ) W (Ak) f# B (HT) . HH NO;
—N.NO, — N,TAN, PO, - P, TN, TP #1 COD,, &
JAW & 13K ; COs% " VHCO; ™, SO, CI™, Ca®*
Alk #1 HT & 4 ¥l 1 K,

Tr A&V ERN E,T A DO f YSI 57 &

>E R I>ER V. pH N 8.69 ~9.45,pH
MNEEMRTF N EIRR VI> BfR V> B 0> ERE
v >FERI>ER L #EREAN DO YR, H
VA VIRTHERZEDOGHEE YSI57 A
DU B R ME (20 mg-L™1, K 2))
F2 ZXBERAEHAE.BEM pH
Tab.2 Transparency, dissolve oxygen concentration and
pH in the experimental enclosures

mean = SD, n =92

3 s . HE R EHE (em) EH (mg'L™")
’f)({ﬂﬂ% ,pH Fﬁ pH - B4 pH VI‘{M% ,N03 -N I«l ﬁﬂ enclosure transpare:lrclzly pH dissolvrggoxygen
R EEN e, TN TP S 2% R[50 I 356 8.69+0.65  9.0+3.4
BE , Hetsms X X ikle 1T, i} 39+7 9.18+£0.65  10.83.5
1.3 ﬁﬁi‘]’ﬁ*ﬂé}'ﬁﬁ'ﬁ*ﬁ m 39x10 9.08+0.62 10.3x£3.6
’ RO . . v 365 9.14:0.62  8.9:3.0
RE T AR B Na® o+ KT FE LA v 3025 9.4120.52
(DIN) : VI 38+8 9.45%0.46

Na*+ K* (mg-L™ ') = (CO2~ + HCO;™ +
SO,2” +Cl~ - HT) x 25

DIN(mg-L~!) = NO; - N+ NO, — N + TAN
HA,C0,%" JHCO;™ . SO.2” C1™ #1 HT K H47 A
mg N-L~ % K* + Na* A mg N- L™ %5 4 mg-
LB K Na* R F & HE(25),

Sk F 813 2 By J5 vk K 5 B PR Y &% 7K AL &2 FR A
ZHE, U K& KLFRIZ S FRMENE R, R
P <0.05 KB EHKE,

2 4R

2.1 EREA T.Tr.DO # pH

SR HFIE A EE 20 cm 4 T A SHTEE N
16.7~36.0 CCE¥EN25.8 C),8 HZ10A T
BERER, Tr PFHMEAESN 30 ~39 cm, Tr A
BRI R B R 1> Bl FR 01> B VI> E R IV

EERVAVIARERATFE¥BHBEANNEER,
TR EEFIIE.

Notes: Value of dissolve oxygen in the enclosure V and VI could
not be calculated because dissolve oxygen in the afternoon was usually
beyond the maximum measurement of YSI 57 dissolve oxygen meter in

these enclosures

22 FEBETARLEEMEEE

A ERRA SR RE HT FXE K 80.6 ~ 96.6
mg CaCOy; mg-L™!,Alk & 72.1 ~ 89.1 mg CaCO;-
L', HHER3IHHA - HEFRAMEEN mg N-
L™, WA 7 M & BRI 8 HCO, . > CO2™ >
SO "> ClU s HE FAB R KIF A ca®* >
Mg2* > K* + Na*, [ [§ [f] HCO,” . CO%",
SO,2” \Cl- MZ*#M K* + Na* ZHIARBHE, FEIF
LLOI A1 VI Ca®* JHT f1 Ak X B &, BR V
P Ca®* #1 HT B (% 3),

I3 XBERANIEET HEMEE
Tab.3 Concentration of the negative and positive ions, alkalinity and hardness

in the experimental enclosures mean+ SD,r=4,mg*L" 1

Bl ] . . ] . c ke (B R
enclocure  HCOs COs SO, cl Ca Mg K* +Na (CaCo;,) (CaCO;)
alkalinity hardness
I 95.8+3.7 3.0+3.6 16.3x1.9 9.6+2.1 21.6+2.4 9.3x1.5 10.822.8 84.126.0 92.6=2.5
I 96.4+21.4 2.4%54 14.4%2.9 8.9=x1.1 19.2+2.4 9.8x1.0 12.0x2.0 84.1x9.0 88.1%6.0
m 100.0£20.1 4.2+5.4 13.4x1.9 9.2+1.1 22.8+3.2 9.5%x2.2 10.3+3.5 89.127.5 96.6+13.0
v 84.2+12.2 1.8%£3.6 16.3+x1.9 9.2x1.1 20.8%x6.0 5.920.7 9.8x3.5 72.1x55 83.6=12.5
v 83.6+14.6 4.8+x5.4 13.4+3.8 9.6=1.1 15.6+4.4 10.023.7 12.0x1.5 76.6+3.0 80.6x4.0
VI 94.6+22.6 6.6+4.2 13.4+3.8 8.9x1.8 23.2+x4.0 9.0x1.7 12.3+5.8 88.6x12.0 90.6x7.5
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2.3 HaBk

FERBAZRBF NO, - N FHHEAEZN
0.115~0.202 mg-L~*,NO, - N A4 0.002 ~ 0.005
mg-L~!, TAN 2% 0.088 ~ 0.163 mg-L"',PO, — P
4 0.018 ~0.055 mg-L~*,DIN 24 0.205 ~ 0.342
mg- L™, TN 5 1.906 ~ 2.989 mg-L~!, TP N
0.327~0.539 mg-L™1(3% 4), NO, - N.NO, - N
#1 TAN 7E DIN H i) b5 4 514 47% ~ 59% 1%
~2%F1 40% ~ 52% ;DIN 7E TN i b4 2% 10%
~14% ., PO, - P 7 TP F I BN 4% ~ 11%,
FE[f® I #0 VI Y PO, — P tH X8, MR VA TN
TP B . £ %A | E F& 1 DIN #1 PO, — P 45
KA TFERRBERESIFT, TN LR E(:d)3E

KEAGERE, BHEFER:TN=1.952+ 0.010¢
(r=0.43,P<0.001, n = 112) ; TP [ B I % & T
T, HEH BN TP=0.754 - 0.007: (r =
-0.78,P <0.001,n=112),

ME 1 7] W, & E A DIN/PO, — P il TN/
TPREN HEKEAGES, BRHTEDH N
DIN/PO,— P=2.142 + 0.257¢t (r = 0.57, P <
0.001,n =112), TN/TP =1.172 + 0. 134: (r =
0.91,P<0.001,n=112), S ERAZKIHME
DIN/PO, - P V323 K 9~ 18, TN/TP N 6 ~
8, EHATH 14 KA F, BHIR ILILIO.IV.V #
VI § DIN/PO, — P> 7 IR $ 4 5k 12.12.7.13,
13RI 8K;TN/ TP > 7HIREIIHR TR (FE 4),

*4 BERABENBRE

Tab.4 Concentration of nitrogen and phosphorus in the experimental enclosures

mean = SD, n = 14,mg'L'1

Em _ _ -

enclosre NO; - N NO, - N TAN PO,-P DIN N TP
I 0.149+0.181 0.005x+0.007 0.150x0.091 0.018+x0.006 0.305+0.188 2.297+0.378 0.375x0.196
o 0.185+0.338 0.005+0.007 0.130x0.047 0.022+x0.008 0.319+0.372 2.368x0.536 0.390+0.159
m 0.202+0.295 0.004x+0.005 0.137x0.048 0.055+0.048 0.342+0.20 2.500+0.663 0.518+0.279
v 0.115+x0.080 0.002+0.002 0.088x+0.039 0.019+x0.004 0.205x+0.075 1.906+0.473 0.327+0.149
A\ 0.147+0.138 0.002+0.002 0.163x0.144 0.022+x0.010 0.312+0.196 2.989+0.487 0.539+0.323
VI 0.141+0.112 0.003+0.002 0.156x0.106 0.053+x0.048 0.300x0.202 2.423+0.774 0.496+0.230

Notes:DIN=NO; - N + NO, - N + TAN

2.4 LEESR

90 r

DIN/PO,-P
3

301

TN/TP
S

1 8 15 22 29 36 43 50 57 64 71 78 85 92

FFFl/d time

Bl KBRERANRERLL
Fig.1 Ratio of nitrogen to phosphorus in
the experimental enclosures
OERLOER I,AHR I, BER IV, AR v, OB VI
<> enclosure 1, [] enclosure I, A enclosure I, Il enclosure IV, A enclosure

V,O enclosure VI

IR IO 0 A0 IV P 3255 35 [R] CODyy, -3 1H
K11.21 ~ 13.91 mg- L™, @R VM VINH
CODy, N 17.29 ~ 17.33 mg-L™ ([ 2),

32,001
22400
g
£ 16.00
Qﬁ
8 800
Q
000 o .
1 8 1522 29 36 43 50 57 64 71 78 85 92
FjT8)/d time
H2 ZeERNNLEEaR

Fig.2 Chemical oxygen demand in

the experimental enclosures
O ERILOERDA BF u, BERE v, ARR v,OFRE vI
< enclosure I, enclosure I, & enclosure I, Ml enclosure IV, & enclosure

V,O enclosure VI
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FE[ R ) CODy, ¥ BE B 8] (£:d) SERK R F:
EREFCEIH SN :CODy, =9.744 + 0.1t
(r=0.64,P< 0.001,n=112), CODy, 5 TN
TPEZEMER, BHAGTEDHN:TN =1.049 +
0.015CODy,(r =0.64, P <0.001,n =112);TP =
0.726 - 0.02CODy, (r = — 0.36, P <0.001, n =
112),

3 itig

3.1 AEEAXTEREA Tr.DO 1 pH

SIS EIFRA Te E3HEK 30 ~ 39 cm, 4 T
MR D X = 5 WL 0 SR B8 K 4K Tr B9 5 I (28
~ 85 cm)HO, ERKA DO E¥E# T 8 mg-
L™ RABRFEYOL S ERER. RAARFR
FRAE B R A E R Te JGBH B 2 5,5 B 55
WEMRA DO fl pH B TRFAER X EERLAT
B 5% B IR P R AR 0 06 6 R PR AR N BOR B K R IR
MBS TS, RABF AT R B I E Y6 & F
FRER BB N K PR R SR BE . AHXFAR E B pH A A F K
FRENEEMRES., ARERSERERE
DOSpHHWERE—EBRE LB AR T RFLES
A 0465 3 55 i Y 3 ok % e YR AR M O B VR A EK
WP R 3 T % A 7K 44 B9 DO #1 pH,
32 AAEKXTERAEEETFAB.AKH
HT  REMASIESEED, LB ERAKY
BBBREHRGA T A, EMRA HT 1 Ak 42 34
Tt M FZE 2 X = 5 WL 06 77 R K 4R B 8 E (41
~ 114 mg CaCOs- L™ 1) FIHRHE (24 ~ 97 mg CaCO;,
LHWEERC,BEERBHN Ak K TFHRAKE A
WL S5 FEERMRE T RR R E
W o SCIGHA ) B BRI K B ok R A S, R A
LHRAETRERFMNERRARRBKGEEE
BFRHARERETL, MEMBHELRE =/
WL Bl PR Py Ca* #1 HT AR, (E B FR 7] Alk 2
FNBE/N , X025 U B R [R) e R 48 JE 6 M X = A8
WLIE FRFE KR Ca* 1 HT B2 ma 72 BE Hh X Alk
IR, IR IZ AT LFEENIFE PR
e ca?+ U SEE B Ca?t W BEA AT =4 WL i Xt
Ca?* B e 1121 it BB o % 7 B8 3R = A WL ek 0 R
P KRB WXE RN Ca® W EA HT
BAL, RAZERAN C R ERNERFER B

FHRBEAERBRBOK PR C2* MR C K E
#HT B35 TR, ALE b FTIRAE 058 A R
SEAERA 5% B 3R A0 M AR L B 1E HE e X = A L
FRPE KR Ca®* F0 HT W, XEHHAN A A F+
H—EHR,
3.3 FABEXTAEHERMBE

FREAEFHEBRARN S EEEBR T
JE B &emiEmie- 1, alEa i
T DA R V5 Bl % s 7T 5w KA B BB PR IR, &
L, E RPN DIN K FIRKE =, 5K
W 0L B R Y TN A TP A0 T 00 M F0 48 24 3t
R =AW KR TN(24 ~ 97 mg-L1)#0
TP(41 ~ 114 mg-L ) EEMNC, B FTRMK TN
#1 TP), EIFR Py NO, — N #1 NO, - N 7E DIN H
B BB T AR 3 , {E TAN 7E DIN = Ho /5 B 5
FARM, EFK DIN/IN M & PO, - P / TP ¥
BK(< 15%), RUEAHNAMENBELEERA
A BFEEN EER A ; BERIA NO; - N\NO, — N,
TAN THI B2 7], X BHREFE AR LTI T H A
FEFE B AR KA ERTH AL B
EpA

B E Y A MBER A H A KEH
7:1060 Wk pk o BB R B R IR A 4 /D
BEMARAN,KFLALAMNEBERTEE =%
R, Wk fA 3 B S BRI M R k(v
AL FERA TN HEKEAEESE, W
TP 2 FF&#& %, DIN/PO, — P 1 TN/TP ¥ [ i+ []
TR A, ZEE RN DIN/PO, - P 1 TN/TP
KTF 7,3 % BA FE 77 78 B 1) RE K BB P9 S B B BR
P A REHEBK . EIFR [R] TN/TP #1 DIN/PO, — P
T B 25, B WA R B RS R
B B B KRB AR L
3.4 FRAKKXTKkENLERER

AL, EREA CODy, A 11 ~ 17 mg-
L0, A0 M A48 04 0 R = £ W36 % 7 7K A& B9
CODy, (9 ~ 20 mg-L™ ) EE KO, BRA
CODy, 5 TN #1 TP B Z %, X B R A ALK
FERE5ABEHEEEUXR, AXRT ,BRA

O #HEE.E £ RE4E. S FRAAR=MANEREK
B AR
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CODy, % Fif Bt [] 3E 4 T 38 i, 2 B = A3 WL 0 R 7H
AEFAKERA IR EBHEN, X—FRS
X 7K SR FH 92 56 BBl PR A A Rk K 3R £ o 1 9 B 5T
St — 3, ERRITFRBEET KA F COD
BEFRE A IR FE A T F BT, IR IR EIR P CODy,
MM ETERER P RAAFRRE—ER
EEABTERKEARILRNSE,

RERFAFLERESHREAXNNNH S TG
W5, 4 L BOH
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Water chemistry for culturing freshwater pearl mussel, Hyriopsis cumingii
under different stocking and management models

WANG Xiao-dong', WANG Yan®, WANG Wei-liang', ZHU Sheng-bo', DONG Xiang-quan’
(1. College of Aqua-life Science and Technology , Shanghai Fisheries University , Shanghai 200090, China ;
2. College of Animal Sciences , Zhejiang University, Hangzhou 310029, China)

Abstract: A 3-month enclosure experiment was carried out to examine the effects of different stocking
(monoculture of freshwater pearl mussel Hyriopsis cumingii, polyculture of the pearl mussel and gibel carp
Carassius auratus gibelio, and polyculture of the pearl mussel, silver carp Hypophthalmichthys molitrix and
bighead carp Aristichthys nobilis) and management (fertilizing, combination of fertilizing and feeding) models on
chemical water quality. During the experiment, mean value of dissolve oxygen (DO) in the enclosures was over
8.9 mg-L~!, and pH ranged from 6.99 to 10.69. The enclosures with monoculture of the pearl mussel had high
DO and pH. Mean value of Ca®* , hardness and alkalinity in the enclosures ranged within 15.6 — 23.2 mg-
L', 80.6 - 96.6 mg CaCO;-L~'and 72.1-89.1 mg CaCO;-L~!, respectively. Mean value of nitrate (NO,
—N), nitrite (NO, — N), ammonia (TAN), reactive phosphate (PO, — P), total nitrogen( TN) and total
phosphorus (TP) ranged within 0.115 - 0.202 mg-L~!, 0.002 —0.005 mg-L~', 0.088 — 0.163 mg-L™*',
0.018 — 0.055 mg-L~!, 1.906 —2.989 mg-L~' and 0.327 — 0.539 mg-L™!, respectively. There were no
significant differences in NO; — N, NO, — N and TAN among the enclosures. High PO, — P occurred in the
enclosures in which the pearl mussel and gibel carp were polycultured with fertilizing and feeding or the pearl
mussel was monocultured with fertilizing. TN and TP were high in the enclosure in which the pearl mussel was
monocultured with fertilizing and feeding. Mean value of (NO; — N + NO, — N + TAN )/PO, — P in each
enclosure ranged from 9 to 18, and TN/TP from 6 to 8, respectively. No significant difference was found in (
NO; - N+ NO, - N + TAN)/PO, — P and TN/TP among the enclosures. Mean value of chemical oxygen
demand (COD,,) ranged from 17.29 to 17.33 mg-L':l in the enclosures of monoculture, and from 11.21 to
13.91 mg-L™"' in the enclosures of polyculture. TN and CODyy, increased, while TP decreased, with advance of
the experiment. Results of the present experiment indicate using different stocking and management models could
not significantly affect concentration of main negative and positive ions, nitrogen and phosphorus, and ratio of
nitrogen to phosphorus in waters for culturing freshwater pearl mussel. Polyculture of the pear]l mussel and fishes
could reduce organic matter content in water column.

Key words: Hyriopsis cumingii; aquaculture model; enclosure; water chemistry
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