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HEM, A K ENFHEL, TR, FRE, FRT

(REHE L LSRR TEARLRE, P AE B L ATAELERT,
TEAREHFHRER dBA AL, & ©A 510300)

WE: TUIRTT {d B8 Haliotis diverscolor Reeve) JERUF R KT . 350N . HEAK IR 4 BIBUACEE , MK P pH.,
DO.DIN J: DIP p)ff MIRBE C(X) o #AKN HBE KBTI T, MbKEN 26.9~29.0 T, LhMMmpans 2
500 ~3 000 ind/m” ; RLSRBFERE AL N 120 9/ 98,40 /8, (KE 12 g, WRETRILRIT6 X, BRER, KBH—F
BE MR 3% R R, HikOskdk DIP S DIN i & COD R Bk B Hitt KK 0k 5 B
B RS BI#E 1.6.1.4 T 0.6 £, ik DKk DIP B k3 HE 209 YR {8 5 — 25 MK SR tHacKik C
(DO) 7 pH W57 REAE , 4743 BURESE 0. 31 mg/L A 0. 16, FRARE F# . KA BEHRKE C(DIP) > C
(DIN) > €G(COD) >£(DO) >pH,C(DO) K pH IR 5 C(DIP) .C{DIN) 1 C(COD) B0 WM E, ki
AKyghditeh C(DOY A pH Ml kB RSB N A R E BN M # L EKRE BN A, 24 b X FEEL
B, tF C(DO) 5 pH ¥E 8 :00 ~ 16 :00 BT 20 :00 ~4 .00, C(COD) LI ¥4 20,00 I, KSR AMERN
B4 E T HE %, C(DO) M pH W AT SKB MBS E X, AEER, ZRAKRD, KEXENLRE

HEKRITERER,

KW Fe O T s, AT
R4 28, 5068, 315;5949 XHFRIRTE:A

MK BB SR R, %K B2
B, EPREREAXWMAREL S, RER
Rt R A B R E R BUR R R AR
RN R RN AT, EE, KRR K
FRASFMIELT R, BRXT XA R 5K mR
RABURRETHEAE., FLRBE A RHT
W, T Fe 2B 81 Haliotis diversicolor Reeve) T.) 4k
MFFENE PR R 3BT, BRI K
Fh A = RRK B IR R ORI S ORI
2.
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1 #85E5E

1.1 #H

F 2000 45 5 AEBRIKIFBEIHET, Kt
MR SRR I (B BN AAE) AT .

AR RAR :

(1) BEHIE 2 M E008H, K 13 m 1.5 m K
F10.7 m, ERAW RS, WALILE. I, A
B ARG K ERA 1N AK B
$0.6 m*/h, $hAURFREE N2 500 ~3 000/m’ , 4§
HEsE RN 4% ~ 5% BRATHOR N, K
RSB 3 4, ok b Ee 8 B 40IE M. A Bk
RN ESEKE, BHRBERY. SRES
BB KER 1 M, EA MM PSR 3
I TESH MR BHEK IR T MR,

(2) BELE 2 A aah , K K& 3 m, KR
1.5 m, EERMAS . HKEINE I8, ABAMR
KBS A ERA 1 DR MR K E 2% 0.9
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m'/h, BHEBHEHFME 1201, BRFRM 40
RER, WREERETHEN 12 . §3 XKL
MAMERE 5% ~ 15%EBILH 1 K. FKRBH
FHiESHHMHERE. SRESMNHERER L A
HESBE 4 MR, 2R BRERE, HERE
BAPIRAR2 8, R ek B Hk B asg B
KRG M, .

(3) XK E R K24 h W, B4 h
RE TR RN 2 8, WM ELGd, X 11:00 ~
12:00,23:00 ~0:00 SRH 1 K.

1.2 AERRESH

DO JEEWRE C(DO) #1 pH FERFHHILE ,COD
BB C(COD) . B EHNR(DIN, &1
NO,-N.NO,-N .NH,-N) Fi & B C(DIN) FE#ERL
NBRERAEE C(DIP) FRIEFERENNE. K
HEMAE ¢(0,) i C(DO)BATWF.

2 BREMN

2.1 KENZAER
#3558 A [ I A5 7K PR 20 YO 9 T I
#1,

: ®1 WWFRAERMNAKREREHN
Table 1 -Mean values of water quality at different observing sites in the culture system

T 1 Obsrving site P C(DOY/(ms- L) e(0)/% (‘f:;_of_’{ : (i;'frflf , (E;]?[f)_f :

FKE Inlet 1.73 6. 63 98.8 0.29 68 8.7
[RIM3E2 Upper layer in adult pond 7.55 6.26 94.0 0.42 185 9.2
BN Lower layer in adult pond 7.55 6.29 93,7 0,49 212 16,8
TR B KM Drainage of adult pond 7.57 6.34 4.6 0.47 188 2011
S9N 7K B Tnlet of larval pond 7.63 6.17 91.8

Sh8aM R B Middle of larval pond 7.61 6.05 90.0 0.41 127 20.8
SN KB Outlet of larval pond 7.55 5.96 88.9

Shii N 23K IR Drainage of larval pond 7.57 6.3¢ 89.5 0.50 110 24.5
83 B HEK IR Drainage of the farm 7.57 6.32 89.8 0.47 166 2.2
K HdF% Criteria of waler quality 7.0~8,5!8 =508 - <3.008 <3001 <3008

- P Sy Midie COD,DIP DIN ¥ hiltak BE. o Br i K BHE R R IR .
Noto; The concentrations of COD,DIP and DIN in larval pond represent those of the mixed water samples from the inlst, middle and outlet.

FR AR KK pH R 43518 7.73,
7.57, LT 4 R 7. 42 ~7.88.7. 13 ~ 7. 72,
pH BIE-BOT M 76 7% B M b K R L 9
7.0~8.5 ZW,BHAKER pH HIEKKEHE
f&(P<0.05),FigREfE 0. 16, pH DI KEHF
B EFHMBT E%A B

HHKKE C(DO) T HHE 5K 6.63 FI
6.32 mg/L, B4 58 6.08 ~7. 19 mg/L.5.96 ~
6.90 mg/L, C(DO)HZ R LB E#I K
Bl EH 5. 0my/L L, HE, HAKkHES
C(DO) kKRB BREE (P <0.02) , FHIREME
0.31 mg/L, #HKKEEMAE 0(0,) M
98.8% .80.5% , M3 9.3% , BN ELE R
FESBEMF C(DOYR o 0,) B THAE. W&
MmN C(DO) K o( 0, ) B i T4H8aM N, (H &7
HERBEEEER C(DO) I, ¢ (0, ) HER K,

pH.C(DO)H, (0,) ZEXMiTs B R I K Bt B

—EER REHKE > PRIE > HAKBRH S W
R,DO EFEMFERBE(P <0.01),pH T
BSHKBRERRBE(P<0.05), XELHMEY
W17 R A0 9 K P ik M Eh -8 (6 R 3K pH A0
C(DO) WA {ER. 4UHamFRRemc — |, &
WO Mk o AL BV R, A TR
0, B ZE BRARER o Rk T I s AT 4

1 BF 45 1k o0 K B, &l 80 & B2 (] A pHL.
C(DO)ERAME, 5K H K% C(DO) I
e(0,) 5. TES RUNBAMIL. X ULARE
RIS K e, 2o S ek R EEAE

FHE G C(COD) M3 5K 2K AR
GERITASHRME) B 3.0 mg/L, RN
C(COD) BB B FHEKE (P <0.01) , B E F4h8
e, BRI RE C(COD) ETRR. Hkk
k&% C(COD) 3 0.12 ~0.48 mg/L, P35 0.29
mg/L, {HSERME 1 dokiki C(COD) % 0.24
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~0.68 mg/L, F1) 0. 47 mg/L, bk Ak HOE By
B2 0.6 15,

C(DIN) fy & W8 30 18257 % A AL ¥ 7K = 287K B AT
AR 300 pe/L, DLERSRNLEE R A C(DIN) B 75,
REGE— B RERBRER . ERERNRZ,H#
KKk C(DIN) 25 22 ~ 196 pg/L, ¥4 68 pg/Ls
A sk th €{DIN) 3 130 ~ 280 pg/L, F- 3 166
ue/L, LK AR T A L4 5, Ko, 5/
(NH,-N) FilF fH MR EE L (NO,-N) B 4 5 m T
1.9 45.1.5 &, MM 8 (NO,-N) 3 1 0. 8 1§, &
FAT R R TREYE, X5 C(DO) B
M C(COD)MFARARKRKE,

#7k A&tk C(DIP) 2% 0. 62 ~ 10 pg/L, -4 8.7
pe/L; thAK KK C(DIP) %5 17 ~35 pg/L,H 4 B
B R T AOKEIRHERLE I 30 pg/L, 3y 22.2
pe/L, HGREACKART 388 1.6 45, C(DIP)EA4h8R
AL BHKERR. Bk, C(DIP) Lk C(DIN) H
C(COD) MZE LB B K — 8, 1K v b o JE R4
B, T H 20% MR AT

FE R L PR E RN R E A SISk,
{EL 3 LAk 2t TR F /K B RS 3 Tt
RUENAT -2 BENHE, BHi, C(DIN) 1
C(DIP) B T E bR HEM RIE M MR E,
TR K  BER MR AT R A B

HEL 6 d(2 Mk Bems M) 8 H 4B 11
00 ~12:00.23:00 ~0:00, 4+ 3%+ 8 1 drEFFH| W3
MG RE, SRR, MGAE - R C
(DO} H MM EME SR VKRN BHKET
e, pH WmE B REE2Z %, C(COD) .C(DIN)FI C
(DIP) B9 H P NEE — ERERPsh. 2K
F UL B RREHUE 2 A 2 YO R, AR
KL S
2.2.1 AREBENE FIHSWANNTARRMN
A 1100 ~12:00.23:00~0:00 (16 B ARF
fH.
LR KB 5, pH fE R — B TR
], 7R RER. g A B HEARE,
C(DOY AAXRETHE A, R A% W 5t
B2 72 A S 2 A LR BHE KR C(DO)Y B
ERIARK, C(COD) MAEREN RN ENREELN
R, B L R 8 0. 12 mg/L; C(COD) 2 M) Lh 5
REEEHNEH RMM A RETER Sk B Hk
B C(COD) BEFRANAEAE R S
KB, C(DIN) B EFAAK AR ERRTFER
% LSRR | AR EHEATE : B X R FREMA S
B B HEAOR M K R 2R, C(DIP)
BAED RN AT R, EHEMEKERB AR
& s S HOK IR R L AR, KA

2.2 KEEL L S BERE R
2 MAREKES BRRMESN
Tahle 2 Mean values of water quality at the bottom luyer of adolt pond iv 6 days
KEET i ¥ [ Observing date

Factor of water quality

27 May 28 May

29 May 30 May 31 May 1 June

21.0
7.50

AH Water temperature/C 20.9
pH 7.38

21.6
7.42

21.7
7.42

28.2
7.61

29.0
7.73

C(DO}{mg L") 6.38 6.40 6.20 6.10 6.12 5.98
C{COD) {mg-L7"} 0.47 0.41 0.40 0.56 0.49 0.31
C(DIN)/(pg + L°Y) 263 239 262 220 239 224
C(DP)/ (pg - L) 15.2 12.4 14,6 14.9 16.1 16.7

2.2.2 kFE24 &R MM C(DO)ES:00~16:
00 #5685, 76 20 1 00 ER HBRR 4100 BeK, X FTAEH
HEMBRENAE IR X, W HHEE T
RO KRR L ol HHE 24 h R
K5 C(DO) AR

s FIHoK Rp C(COD) Bk LIAFHER .
20:00 K, X4 e R SRTER Mol 3 R R HEM

BFHK, WAKE TR C(COD)TE 24 h FHTL
tea A, T BAHE K A LE AR AR o 16 1 00 AR SEAL
HoK R EMm B HKE S C(COD) R¥R, ZH
HEERUPREER, T A ETERYEHEK R T A
.02 M EHkER C(COD) 4 HIAF 2. 67
mg/L.2. 48 mg/L, K 1 BRI PREFEX 2 PRE
o AR, BATIEHRF RIERAENHRLNR
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Table 3 Comparison of water quality hetween day and night
C(DO)/{mg - L") C(COD}/(mg+ L™ )YC(DIN)/{pg L™ ) C(DIP)/{pg L")
B Obcrving site BE OFB PF FE RF  FH BF  FE 9F TR
Day  Night Day  Night Day Night Day  Night Day Night
HARE lndet 6.50 6.65 772 1.7 0.29  0.28 55 58 4.0 9.9
SRMAME Upper layer in adult pond 6.2 6,13 7.58 1.5 0.40 0.4 162 206 19 19
R Lower Layer in adult pond 6.2 623 .57 .32 0.47 0.52 188 218 16 17
B SE A Drainage of adult pond ~ 6.33  6.36 7.5 7.5 0.48 0.48 168 2 21 il
SUMRN K Drainage of larval pond 6,36 6.26 7.66  1.58 0.44  0.46 122 75 26 26
S R 7K B mlet of Larvad pond 6.20 6.05 1.65 1.87
Ll iy Bt Middle of larval pond 6.10 590 7.5 1.4 0.35 0.47 110 131 4 22
LMk Py KBl Outlet of larval pend 6.053 5.8 7.60 7.58

#:F# 1 3, Note: The same as that of Table 1.

SR C(DIP) Z MM 8:00 F 20:00 4§
LF,F20:00 FBBH, 05 22 po/L, 2S5 B FRE T
C(DIN) iy BB { 1 BUAE 4 : 00, 2% 209 pg/L. AR
PR JKE C(DIN) 7 8 : 00 B, 53310 218 pg/
L #1197 pg/L, TR JEZ C(DIP) 4 4:00 B, &
B 28 pg/L F0 26 pe/Lo

3 #y

(1) ¥ iAok b Stk Kk L8, pH 1 C(DO)
& YW M F OE N P, P 0 (0 e A
C(COD) ZUMMA R K R, T EME R
0.6 #f; C(DIN) B MM{E R LK FAn o, 48
fER 1. 4 f%; C(DIP) PR30 1. 6 £, kP
20% MW ER R~ REAOK TR, T HHKSR
R R WU BRI SRR

(2) KR BB 24 h B SR ERER
WRETFIHR R, C(DO) pH F BRI 24
h R SRS B RHE X,

(3) AR BRI T3 K P R AR
& C(DIP) > C(DIN) > €(COD) > C(DO) > pH,
C(DO) A pH g M5 ¢ (DIP), C (DIN) 71
C(COD) M BH B R, EW AR KER
b MG R R BB A R AR
BB RS .

B R AREIL I X AR L J A B 8 B 5 K
8340 5o W B, A DL

B 30K -

{11 Bk &, =¥, MH. MAFRMIM]. ©M. ©REHE
M3, 1998. 19 -22,

(2] #®UE. SAFEFKABHRACHUARMFRHER]T]. HHK
HA, 1997,21(9): 21 - 24,

[3) ¥HERAE B, R, AR P e i
1], PEKFF4,2001,8(2); 31 -35.

[4] GBI7378.4 - 1988, A H5(5].

[5] GBLi607 - 1989, ik A REFMELS].

(6] GB3097 1997, MpAKREFME(S].
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Dynamic variation of water quality in flowing system for abalone culture

GAN Ju-li, LIN Qin, WANG Xiao-ping, Yang Mei-lan, WANG Zeng-huan, HUANG Hong-hui, JIA Xiao-ping
{ Key Laboratory of Fishery Ecology Environment, Ministry of Agrioulture; Key Lahoratory of Fighery Ecology Environment,
Guangdong Province; South China Sea Fisheries Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China}

Abstract; The observation was conducted for six days in an industrial aquacultural farm for Haliotis diverscolor cul-
ture in east Guangdong Province. The water samples were collected from the inlet, the pond and the offiake of the-
farm, respectively. The water temperature in the ponds varied from 26. 9 to 29.0 °C and the inlet water was the na-
ture sea water after precipitated and filtered. In each of the larval ponds, the larval density was 2 500 - 3 000
inds/m® and each of the adult ponds had 120 cages with 40 inds each, body weight 12 g. The results showed that
the water quality varied with different sampling spot and time. In the outlet water the concentrations of DIP, DIN
and COD were much higher than those in the inlet water, which increased by 1.6, 1.4 and 0. 6 limes, respective-
ly. Of the DIP values, 20% passes over the limit provided in the national criteria for sea water Level II. The val-
ues of DO and pH declined slightly in the outlet water, which reduced by 0. 31 mg/L and 0. 16, respectively. The
changing degrees of the water quality factors followed the order of DIP > DIN > COD > DO > pH and the results veri-
fied that the reduction of DO and pH had close relationship with the increase of DIP, DIN and COD. When sea wa-
ter was continuously added into the larval ponds, the values of DO and pH tended to gradual decrease from the inlet
and the middle to the outlet water. The 24 h successful ohservation showed that the values of DO and pH in the
ponds were higher during 8 :00 to 16 :00 than those during 20 :00 to 4 :00 and the value of COD is higher at mid-
night. This variation might bave some relationship with the abalones habit of resting at day and acting at night. The
water quality of the flowing system basically accorded with the criteria for water quality of China.

Key words; Heliotis diverscolor; industrial aquacniture; water quality variation
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