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Water quality for culturing freshwater pearl mussel, Hyriopsis
cumingii in waters scatted in different regions in China
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(1. College of Aqua-life Science and Technology, Shanghai Fisheries University, Shanghat 200090, China;
2. College of Animal Sciences, Zhejiang University, Hanghzou 310029, China)

Abstract: A survey on water quality parameters, including water temperature, secchi depth, dissolved oxygen
(DO), pH, salinity, conductivity, SO,>", C1~, C0O,>~, HCO, , Ca’*, Mg’", Na* +K
hardness, total nitrogen(TN) , total phosphorus (TP), chemical oxygen demand (COD,, ) and chlorophyll-a

, alkalinity,
(Chl-a), in 16 water bodies for culturing freshwater pearl mussel Hyriopsis cumingii, including ponds, lakes
and rivers scattered in Suzhou City ( Jiangsu Province ) , Hangzhou City ( Zhejiang Province ) , Shaoxing City
(Zhejiang Province ) , Jingzhou City ( Hubei Province), Yueyang City ( Hunan Province) and Jiujiang City
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(Jiangxi Province) was carried out from September 1 to October 21, 2006. The results showed DO and pH in
the surveyed waters was suitable for growth of Hyriopsis cumingii. Secchi depth was relatively high in waters of
Wujiang City(in Suzhou City), Hangzhou City and Shaoxing County (in Shaoxing City ) , while salinity and
conductivity were high in waters of Suzhou City. HCO,~ was highest among the negative ions, while Na* +
K", or Ca’* was the highest positive ions in the surveyed waters. Alkalinity, hardness and Ca’* varied within
24 -219 mg CaCO;/L, 41 -218 mg CaCO,/L and 7 - 50 mg/L in the surveyed waters. Alkalinity, hardness
and Ca’* were relatively high in waters of Suzhou and Jiujiang City. Alkalinity and hardness were relatively
low in waters of Hangzhou and Shaoxing City, and Ca’* low in the Shaoxing County water(in Shaoxing City)
and some waters scattered in Zhuji City (in Shaoxing City). TN and TP in the surveyed waters varied within
0.52 -1.91 mg/L, 0.06 - 0. 30 mg/L, and TN/TP varied within 4 — 17, respectively. TN and TP were
highest in Hangzhou City waters, and the waters in Zhuji City also had high TN. TN was relatively low in
waters of Xiangcheng area(in Suzhou City) , Jingzhou and Yueyang City. COD,,, was relatively high in waters
of Hangzhou, Shaoxing and Jingzhou City. Chl-a was lowest in Yueyang City water among the surveyed
waters. Positive correlation was found between TN and TP, and between TN and COD,,,, and between
hardness and alkalinity, and between hardness and Ca’" , and between hardness and Mg’* in the surveyed
waters.
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Tab.1 Position and culture model of the waters surveyed and sampling time

PN o HR pi iy WFEE AL [
af Kk HIRR (hm?) s G oty om
I TN T R R AE 6.7 5~6 5 6 000 09-01
T i DMTAHRX B AR 1 55 13.3 7~8 3 12 000 09-02
n HHTHIRX B RE LR 2 55 5.3~6 6~7 - - 09-02
— 1% FIMHILEEODFE 6 S 6.7 1.5 3 15 000 09-07
v FIMTILEE QDR 7 53 6.7 1.5 3 15 000 09-07
VI B 77 7 L X M - 3 5 7 500 09-03
VI BANMTAME R IR >66.7 4 5 4 500 09-03
VIl BATEET RN E=TLHH 7 S5 2 1.3 4 15 000 10-21
Wi X F2ATTIE B THRAFE T ICHAT 8 SHE 1.4 1.5 4 14 250 10-21
X BXTE TS EIRILAT 9 B 2.7 1.5 4 18 750 10-21
XI T E TSR A 10 S4% 2.8 1.5 4 14 250 10-21
Xt AXMTIE BTN ESERN 11 S5 3.3 1.5 3 12 000 10-21
b X EHWE LG >66.7 3.5 5 4 500 09-09
W JULTHHHFREX 1 53 20 3~4 - - 09- 10
AN Xy AW HFEREK 2 S 16.7 4 5 3 600 09-10
M ST FRIRKX 3 =4 16.7 1~2 5 3 600 09-10
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a(Chl-a) o SREELRITHIKEER CO,°" (HCO, ™ FLEBREE . WK FEMMRETEL [ B4R B F8 4 (COD,,, ) .
B (TN) FLEBE (TP) ] SRk AHER (SO, (Ca”" \Mg™* FILEBE B ) {7475 12 B i L4 1 B T AT 4R R IR
KRN BRI AR 5 O LR = T,

75 B B P ZE IR 80 5E s pH A pH-B4 pH 3+ 5E ; /KIR DO Eh AR 23] YSI 85 ¥4 <2 ; Chl-a
FH Turnner10- 005 5% E , R IEER ST A Chl-a-5Y6(H (X) B HEZR . Chl-a( pg/L) =aX +b(a =89.651,
b= -6.257) 15 Chi-a & & ; HAKMZEFETRESCIR[4 -5 I B E .
1.3 BBt E S04

Na* +K* (mg/L) BB TFIALIFE Na* +K* =25 x [ (1/2C0,>7) + (HCO, ™) + (1/280,>7) +
(Cl7) = (1/2Ca**) = (1/2Mg** ) ], Hrp SO,%" .C1™ .Ca’* F Mg® " ) B4 24 mol/L, ¥ Na* + K * Bfi pA
mol/L #t 5 8 mg/L BYEX Na™ 1 K* JR FE K FH{E(25) ,

BKERE K EFEIR Z B X R EE S kT, B P <0.05 hERBEHKT,
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2.1 KR BEHE DO pH B 2R AER A

MFE2 W H,,2006 29 H1 ~ 10 HKMET DM V.V VIVEXLL XV XV A X #9 A IE A5 30 o4
23 ~ 32 C,HAk{k 1 I I VIFVER 7K iR 30 °C,K4EIV .V XV .V #0 X #7k i8R 25 ~26 C,
AN AR R 23 °C, FRAR KRR BB 19 ~85 om,pH 2 7.07 ~10.06,D0 #71.35 ~11.31 mg/L,
LGN 148 ~816 wS/em, ERE R 0.1 ~0.4, 7K T I, VIFIVI 5 B AL S, KPRV . V VLW WY
A0V 84325 B BERAR 5 ZKAART TUFM I iy 3 2 A e 3 R B v, 4331034 1) 0.3 ~ 0.4 #1586 ~ 816 uS/cem,
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Tab.2 Water temperature, secchi depth, DO, pH, conductivity and salinity in the surveyed waters
~ 7Ki DO &R x

ah A Ry (mg/L) s (aom) B pH

I 31.8 6.53 60 586.0 0.3 7.58

T I 30.6 7.06 80 816.0 0.4 8.72

11§ 30.7 4.48 - 639.0 0.3 7.62

1% 26.2 11.31 31 257.0 0.1 8.93

HH Vv 26.1 7.44 19 277.0 0.1 8.35

Vi 31.0 1.35 85 478.0 0.2 7.07

VI 32.5 6.63 70 346.6 0.2 8.02

VIl 24.5 3.55 36 148.3 0.1 7.25

WL X 24.4 5.90 28 228.9 0.1 8.4

X 24.2 4.10 36 208.6 0.1 7.73
XI 26.0 10.20 28 202.3 0.1 10.06

XI 25.7 8.34 38 289.0 0.1 8.88

biNea) X 23.1 5.59 25 339.1 0.2 7.77

v 26.4 6.00 35 260.3 0.1 8.19

baWi] XV 25.5 6.34 38 270.7 0.1 8.18

V1 24.7 5.87 35 271.1 0.1 7.99

2‘ 2 %%éﬂﬁz\lu\ﬁﬁﬁ /l_;\ JE
M3 T UL, B R B ES 7 LL HCO, " &, FHE FLA Na*™ + K" X Ca’ " £
%3 TRARKZAREFAKGCHEIEET AHENLEE
Tab.3 Ion concentration, alkalinity and hardness in the surveyed waters
an ke O cl- Co;>  HCO;~  Ca?* Mgt Na*+K*  BWE BB
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mglCaCO;/L) (mgCaCOs/L)

I 81.24 68.99 2.80 114.77 38.41 11.21 69.33 98.82 142.13
PIIiN I} 66.42 107.67 15.98 233.83 49.89 22.67 110.75 218.46 218.00
m 84.56 72.43 0.00 169.31 36.50 12.49 93.25 138.88 142.63

1Y 6.84 20. 06 2.52 121.76 28.19 5.16 23.90 104.09 91.68

Bk A% 17.73 20.35 0.00 112.33 23.93 4.80 29.89 92.14 79.52
VI 48.27 49.28 0.00 118.50 32.65 7.75 51.77 97.20 113.46

VI 47.97 31.19 0.00 80.47 17.93 3.96 49.44 66.01 61.08

VI 18.31 12.90 0.00 28.92 7.33 5.49 10.04 23.72 40.93

FiivAR X 17.31 16.63 7.19 63.72 24.78 6.38 8.79 64.26 88.18
X 15.80 12.41 0.00 66. 15 16.79 7.30 8.12 54.26 72.01

X 15.30 11.32 22.00 33.51 26.30 4.14 6.68 64.19 82.74

X1 22.82 22.68 3.16 86.20 26.20 6.96 18.82 75.98 94.11

W X 7.75 24. 64 0.00 111.16 25.23 6.10 22.93 91.18 88.13
: 7.14 10.74 9.39 132.74 35.90 9.76 8.64 124.55 129.87
v X 13.49 10.99 15.42 81.98 27.58 10.82 4.55 92.98 113.46
Al 23.17 20. 10 0.00 164.17 37.72 11.16 23.48 134. 66 140.20

PR 16 7K S BRE Hy 24 ~219 mgCaCO,/L, BHFEF # 40 ~218 mgCaCO,/L,Ca** 7 ~50 mg/L,

MEZT, AT IV XV 39 B0 B EE A Ca® Bom, KR VI VILLIX . X XEA X A% B 6 B
ﬁ{fﬁ KAV VILVILIX X XEFRIILE R A, AR AR VIICa” * e fiK . AR 45 5 208 « Bl Bk 44
EAH S EIRE(r=0.942,n=16,P <0.01) .Ca®* (r =0.961,n=16,P <0.01) Fl Mg** (r =0. 933,

)LJ‘

n=16,P <0.01) 8 F A%,

2.3 TN.TP.COD,, #1 Chl-a
MFE 4 AT, BT EE /KA TN 345 0.52 ~1.91 mg/L, TP % 0.06 ~0.30 mg/L,TN/TP g4 ~17, 7K
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R VIR TN #0 TP &g, KR X X XT XTA9 TN #1 TP ARS8, AR IV I IV, VXXV F0 W B9 TN &5
BEME, AT IV VIV XVAT XM (8 TP & B 8K

F4 TEHBR=fiLEFREKER TN TP.CODy, 1 Chl-a
Tab.4 TN,TP,COD,,, and Chl-a in the surveyed waters

&1 Pig TN(mg/L) TP(mg/L) TN/TP CODy, (mg/L) Chl-a( ng/L)
I 1.28 0.08 17 9.71 155
7L I 0.61 0.07 9 9.92 13
I 0.64 0.06 11 7.22 -
v 0.52 0.08 7 13.38 69
WL \ 0.72 0.11 7 12.96 37
Vi 1.91 0.20 10 12.78 57
VI 0.84 0.07 13 9.51 65
I 0.96 0.08 12 10.74 3
L X 1.00 0.13 8 13.48 62
X 1.74 0.16 11 16.61 48
XI 1.64 0.24 7 20.19 63
Il 1.19 0.30 4 13.56 42
i) Xa 0.54 0.10 5 7.68 2
bl 0.99 0.08 12 8.32 2t
bawi'y I 0.73 0.20 4 8.44 -
M 0.71 0.08 9 8.53 30

B2 /K4 CODy, 47 7.2 ~20.2 mg/L,Chl-a 3§ 2 ~155 pg/L, KKV .V VI VIILIX. X . XIFIXI
) COD,, #8523 10 mg/L, /K4 I 1T I0 . VI XWXV . XV #0 XM #9 CODy,, %7 7 ~10 mg/L, /K4E T IV VI VI,

X X FIXI#) Chl-a 55, K4 T AIVIE) Chl-a 824K, /K AR XA Chl-a £ i FHRIHTEEREY . TN 205
5 TP(r =0.580,n=16,P <0.01) ,COD,, (7 =0. 646 ,n =16,P <0.01) 3%,

3 ot 5itie

SYARAELLI WL JLEE AL R R A Y 16 > = AU SR B K AR T, RN T R I BB AN T
FNZE XTI R P4 B KR B 5 F1 Chl-a SIAE XS A0, T B T A UL AT K (4K 9325 B 5 F0 Chl-a 311K, 3R
B P T ALK R B 2 B R BB TR & 22 MR K. M KB EHEREY) 1
SHEMEATE 1LY Chl-a 8K, 5 XA KEEIRE R BUKBRA K BRBuN i WLk i Sk 0k (9
BT IEE = AN REIET) M XMNTIE BT 7 St ( AN FRE R EEOKR) # DO # pH K
A, BB FRGEKM DO >4 mg/L,pH >7.5,4h % <0.2, 8056 =M IMSER AR . TN KK L B FI
SRELRES, T 5% KN LRI A X,

BRI MR K IR T L HCO, & BB FZARK, RARRERBE=ANEESH S
FUKKRIRE & B, B Ca® S ErERZE /KA R 3 2:(1)Ca®" >25 mg/L(FHRM T, Hi
7, LT BT AT 10 5 .11 53) 5 (2) Ca™ K 15 ~ 25 mg/L( BTN R BATT M
T AT BT 8 8.9 5ih);(3)Ca’" <15 mg/L(EXTIEE NI T S) . /KK Ca® WREE
EHA M T = AUUEXT Ca® MU . ARG A A I 4 XA B BT RN T 2%
TEBEME 8 5.9 SHUKEM Ca** SREERIE T IRKLZI,

FREKERR BERNEIESETERRT RGBS . HIRE,9 ~ 10 A3 = Ak
#IER TN 4 2.76 mg/L, TP 7 0.11 mg/L,COD % 36 mg/L!") ; = M5 /KA TN 4 3. 125 mg/L,
TP 3 0. 205 mg/L,COD., K 32.73 mg/L* ; 45 3R58 K TN $#2.5 ~3.5 mg/L, TP 24 0.10 ~0.12 mg/L,
COD.H} 8 ~9 mg/LP, AT 1AZE B 16 4~ /K 4k TN, TP F1 COD,, 4+ 5 H 0. 52 ~ 1. 91 mg/L,
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0.06 ~0.30 mg/LF1 7 ~20 mg/L, TN B{ikF AN = AR SR R R RO IR3E " ), ZH0K Ik (B i
PHEMLR O SRR R 10 SHERRSN) A YUR & BART LML = MR sE ro a1, M
T 24TI B BT 7k i TN TP F1 COD\,, 78 B 4 2 A /K AR i AR B0y , A T AR SR X B S 4 I T L I
BRI ILYTH FOGEMT 2 4 Bk ik TN MRS B , 3 AT RE SR K AR Y 2R B MURE A SR B A 5K o I TT
5 PR KPR LA B LTI R 26T i BE i B BT 0K A TN/ TP <7, A BB LL X M BE Ao A, i 26K 14 5y &
A EER KA,

BATHIVEZE SRR VLR F I TR SR BBERE |\ Ca " MR , (B F o N T AR R X T8 8
BRI TN F TP B Wi v 7 B TR B AE BT R M BB EE AN Ca® " UK, {H B HUK I TN
TP, COD,,, FXF 5 155 5 WAL F M T K & B BE BE L Ca” " 1 COD,, ARXT 8187, 4B TN B4 ; 8 R 4 PH Tl 2K 4K
Ca’" JTN 1 CODy, B s VLV SLIL T K PR MU REJE (Ca® " AEXTHC ) , /B TN 1 COD,,, B, AR ¥
SRR R AT SR BBURE T PR BRI - X 5 M T AR SR X T S K A T ek A R HE T S AL &
ot 23 4T {9 K A L R B S A BE S A R TR K B A 1 K 5 Xt R T R LT AT KA 58 S0 It AE & , 45
3R o i SRR £ L8] 5 - PR T /K M BE5E A8 IR AR R A IR BB o
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