oo 18k

Journal of Fishery Sciences of China

Yol. 11 No.5
Sepiember 2004

B EWIW
1004494

WaFAanEkEHREa S 16 TKESAFHXER
TR RER ERE, S AR LT E

(0. el BEERTT HEMLHR ) R RO PG BRI i S PR A T A SR R BRI R W
I8 T S10380; 2, 10 Tl 1 % 1M S10090)

B )R A 16 DI Siniperca chuatd ) JREHURRIEAR TROHERE o K pH (N TR E RN RAREE B
AR 17 SR S TR R e IR 62 o R Ll Py - P T O MG o TR A R e R
RN AETRANAEEN. RroHER oy - HER) SR BAESHT (s - AER)HEI BHREN. Y=
Jlm,, wy seeees 900 R =7 | € TR TROC TR SLBETTRTTPTRr T B0 (Y SONE TR NSO S FTEER ot ) TR O
BB 68, 9% B2 T% W0, 1% SNl oba i a S e MK RN FREEREENEE. S
Bl v ) Mo, MACEL T R R 30— 26 COD 96 i 6 L O — 3500 WL 5 W 2 ol (0 =
Fokr Mg RAREL CO, LM R IR iR AR L SR T, RSP SRR R R e Y
BEA A% A B T RN i R ST T e R R EE TR P R R

SR kBN T R o B, W R
hE s ESE XTI ERERSE. A TS 1005 <8737 = ( 2004 )05 = (426 =06

IR R T KRR
RIS ol K o R ) 9
SRR BRI . I 0 R ] R 2 3
ARIRKEE " MR R o
K e R A A O, I LR IS
RS % 3 4R ER AUSvE 28 2 6 3 SE e
i B g, B ARG R T
bR BRI B G A A TR K i (]
GETE S FUSPPUL S 1 (R 5: B RO T S
AR AN K B RRTT

a7 T v B A o A it
1R, WA T S A 0 902 R 0 T 0 R ) [
il T TR IR AR . DR T
IR AR . fn DB SR R RGERE LSRR
R CR B AR R b A 2 A O % F B, Rl b ok
e R TR LRSS
FUMEMZ —. MMEERERAEE ZHE.
(R e s A 1 8, AR EE RS A 1 T L
i e M RSP B . A
FEld A AR P BT R R

B 2004 -0 -07; AT E N 2004 -04 - 17,

BOERR Y BUT e e R AR,
A O T A 1 A MO 4 0 L LA
e A T T R A Y T RS IS

1 HHS5HEE

L1 R

2000 4£7 ~10 H , LA™ 48 i g B2 ik 16
147 0 L BTL o M e o e i 06 1 T
0.3 o', BEFLA T h' KT 1.0 ~2.0 my 9%
R o A IS T ARk ) | 8 £ ( Sini-
perca chuatsi ) FIEEEL3.0 HR/ hm® (iE 3 -5
e, P B0 3% 00T 10 BF M ( Labeo rohita ) .
1.2 kESEFEN

-4 8 o i IERUK T IR SR R o 0910 5
BE LK B T K R S A
SRS FA) AR AR 1 O, B (Rl B
TE L 8:00~9:00, Fi# VLBCH R AR, & B
BTFREA 2 m Kl F 30 em ZbKEE.

TEE M R o BG4 9 (2000 DIBIOOEE ) ;= " 51 0 F4 B8 00 0 7 ol o8 I 2001 BASOSTON ) o [ 4 6 M7 S5k P IT R BB 1)

{ J00M) )

P TR 1064 - ) dr MR, ER U R R BN . E-mail  laini € rom. coen

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

BT W TR AL o R o 16 TR B TG R 421

EIRE
2 BRESW
2.1 kESEFRAUNESSEIT

F1JE 16 DIMEARE 1T AR CF >y ()62 1K
MBS R, & AT R (x,) pH
i (x,) M REA K, ERFERIHN 6. 4%
M2 5%, SR MBS FHW (), COD
'{-‘u]-EU:'[#mLﬂHEU:.]H-E‘-ﬁfﬁ(lul.ﬁ»ﬂfﬁ
(x,) B(x) SEHTHERFHRATHTF 0%,
X 24 R 0 O A O e L) R
(x,) TERHAEEE () WAREE () EHEFE(x).
Mg(x,) MA@ A8 (x, ) SMERERAT
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Table 1  Statistic results of various aquatic ecological factors

T il ¥ THER LR L S0 Foii @ ERAER

Factors i Mean CFVAR Fartifs Unit Mean CFVAR
W Temperure, 1, T 0.2 6.4 o, T mel. 7.9 0.2
pHl 5 7.65 1.5 B Turbiduy t  degree 1,30 4.0
i 1y mg/ L. 4. 402 FLBAr Ak 1y gl Caly )L 7510 1.0
con x5 mg/ L B.04 2.0 A Wardness  x;  mgl CalC0y )7L 10030 0.1
Wiy * -N 2y mg L. 1.3 19,4 Ca'* v, mglCal0y )7L 58,50 4.2
PO P % g1 0, (46 9.5 Mg’ x omglCalDy )7L 27,30 .5
NO, =N 'S me/L. 032 02,0 HWAR Gern v, CAUYL 59,60 T
NO, =N ' mg/L 1,66 123.0 SHAR I a Chi a ¥ el 9. Bl 45.4
Ny - N 5 me'l 0,408 137.0

#®1 HhEHET REMNESERN
Table 2 Perceniages distribution of various aquatic ecological factors in 62 detections

FliL. t&ﬁm Py Py Pi Py Py P P Py, Py y
X, 25 -31.% 5.0 5.0 25,0 2.0 29,5 30,00 a8 E ETE
xy T.2-K.1 1.2 T.3 T.4 1.5 7.6 T2 1.9 8.0 B.O
y 0.6-7.62 0. %0 .63 .98 300 L. 5.7 h. 76 7.3 7.54
1y 4. 10=-12.2 4. 3 4,70 5. 60 (), B 1.7 0.3 .7 11.6 1.9
iy 0=-80 0. 020 0.7 0.21 0,42 1.1l 1.53 1B 3.2l T.13
Iy =0 178 . D00 10, Oy (1, (e (IR ] 0034 0, 6] 016 0, 146 0. 164
I 0-1.454 {0, (W3 0. ) b, [ 0. =81 0,120 0.422 0. 620 (IR K] .M
= 0-11.63 0. D00 0. () 0, 03] 0. 139 0, 49 ey 4.83 LT L
y U-0.424 0,000 i, 0012 0007 0013 0,038 0088 0093 0.123 0. 376
- 11664 257 a7 108 4.62 6,53 1,32 14,50 14.79 15, 58
o 25.5=1TH.O 29.4 w7 4.0 ] 88,7 112.% 9.1 165.4 172. 4
* A0-1281 402 42.3 4.0 5.1 68,6 o, 1 1.5 122.3 126.4
o5 B5.1-145.1 67,4 0.1 74.13 5.8 4.6 16,4 130.2 141.8 145.1
Ky 21.6-108.1 2.6 FLRE M. 3.9 oh. 5 B0, O H9.8 1.5 2.2
Ay BT =761 0, 49 0.9 2.43 4.55 .9 431.4 56,0 62,7 75.5
T . 07 = 3470 0, 074 0, 1 {0, X 0. 30 0. 80 2.56 4.7 1.2 1507
¥ 25.7-163.9 2.9 8.5 T 4.8 [ER] B9.1 110 138 4 152.0

L 1 -‘m’fﬂ o7 ,f'p“ M.ij =y Xz _I".#'H':.’I‘ ﬂflqi'umlﬂﬁ'?! -IJI‘M*CHVL-T"IE,’WL
 The unit of 5, is T ; 5y means pH valoe; the units of 1y - rgand 53 = 5y o gL the unit of x,; s degres ; the wnit of 1, is CFU/L; the

wnit of ¥ is pg/l
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Table 3 The linear correlation matrix of 17 aquatic ecological factors

Ny e : xy By Ty L]

Ty Y Xy L LT Ty Ay Yin ¥

N LD

I 0, 61" 1.0

=003 02 L0

" s i [ 1] (]
012 g =015 -0.19 1.0

n 0. 07 .02 LR 1, [ 037" LD
X -0.21 G4 =011 LU R | B I B Y]

Y 04 003 -0006 0013 0.4 (1]

A 0B bW 02 -0 o9yt R4 0O -003 00

Y OM' -0 -0 -0003 -0.09
5 -0002 B oe 04 =003
N -0,89 oW -02 0,25 004
y =037 01 =011 045" -0,19
By -0 -
g =0l -0, 16

0, 0% -0, 23

-0, Mt

te D6 -k 012 -0008 008 -008 -0 -0.08-0.0d 0N -0.05
0.02-0.24 -0, 08 0,25 0.3 0.38% 032 005-0.08 1.0

Yoot o3t o 046 -0.M* -0 10 -0 15

02 -0 1% -0.07-0017 1.0
~0.07 -0.06 023-0012-0.09 1.0

G 16 -0, 4" -0.27°0. 11 -0.07 @1¥ 1.0
OD.ON=0. 14 =01 035 063 1D
-0,32 03 -0t -0 -0 37 0070, 310 1Y
015 -0, 28" =004 -0, 3 -0.13-0,20° 0.3 0.3 0.3 051" 0.6 1.0

D.46" D49t 065 L0

~D0F =012 04 012 LD

TEs ran 1,600 mlL 25, 0 (1,600 =0.325, “a" R IFFEME, 0™ 008 WHEH L

Note: " 5~ Sig. Corelabian, “h" F'.l.!.rm'l-l; Sig Coserelatiie.

2.3 MEEa 516 PkESATFERETMN®R T

FUHTEPOLERRE AR SO0 G R A 0 I b
AEFTII R LA o ()  JE4R 16 1
AEEH T RAER)RBCRES. B
etk HERI2 BRI D 9 MR, O B
R TS 6 O 4 B 68, 9% B2, 7% 90, 1%,
EVRALF , JUERICA | I ) 3, 00 0 b ol 22 iR
A F W (R R 804y A 0L I
HTHEA  FELMERS 3 B — T Eminngpm, REE
3R o SR pH %8 TRESH TS
SO HIC, (HERY 2 FORER 3 S o 104 o
FRIU G AR AR R o 1516 KL BN T
(Fhsli S ATEAE 2535 3

Y= -250. 1 -4, 706%, +53, 87x, +0. 273 4x, +

4. 469x, + 2 X0x, + 35 35z, + 6. 912y, -0 550 4x, -
193, Bxq +0. 256 5z, +0, 017 02x,, -0, 248 21, +0,

177 4x,, +0. 181 Ox,, -0. 060 14x,, -0.037 25x,, (1)
¥=1734 x10-3.637x, -5.979x," -4 5351, +
27 1,7 432 2, 432020, 412 O, 00 891 45, -
6. 260x, - 4. 0B6x,” + 463, 6x, - 5 062x,” + 63, 65+, —
05" +6 410, -0 744 4e,” 4489, 6, + 76 T, +
2. M9z, 0. 066 41x,," +0. 918 Ox,, -0, 005 4z, -
0.294 15, +0. 001 6x,," -2 427x,, +0.013 52, +
3.278x,, - 0. 024 88, +0. 568 6, - 0. 019 e +
0. 862 5x,, - 0. 000 241’ (2)

Y=1.006x10" -1 366. 8 x, + 48,25 ° -
0.567 5x," +4. 585 x 10°x, -6 144x," + 274 2.
14, 75z, + & 000s," <00 756 Tx,” + 254, T, + 13 d,” -
1. 3625, - 25, 08x, + 12 5lx," — 1. Mds,” + 428 13, -
9 447x," + 3. 762 x 10'x," + 60. 45x, - 191. 7a.” +
64, 97x," - 2. 433z, - 0. 789 3x," - 0. 082 52, -
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1L Oxg +177. Ta,' +3 200k, + 6. 956, 0 843 1x,” +
0,007 91x,,' 0. 696 Sy, +0.012 38e,” ~ 0, 000 06, +
0.425 Tx,, - 0. 021 73x,," +0.000 1x," - 2. 097x,, +

0.026 5x,,° 0. 000 1x,,' +9. 083x,, -0, 144 6z, +
0.000 Te,," + 00187 9,y + 00033 020" 00006 1, -
1. 30dx,, +0.047 82,7 =0.000 01, (3)

%4 IRRBERAXETR
Table 4 Three mathematic models and relative analyze

i o RHER Lo T M i o

Model  Function mlatisoship Stnodard vesicesl diflovance Pciaibod icuiecy *
I FLFEY Linear T .06 T -
2 T REE ) Quadmtie 0.5 el 827
3 B iR Cubic 6.6 4.38 9. |

1) u'=,\/l._;:|11., -y = m= 1Y 0= - - L (20 -'ﬂmgn-r:,[J 2 ill-l-rﬁ;;-t&:yn]xlﬂjﬂ-
(5 "

MNote: n = number of sampereay mo - number of Taclores

24 R4ESAFHHEER  BRER

A A op E o S5 N, (0 fE R
Ale), dy i VHL AR R R v,
MR I 0 y Tk, BERY 3 AP H
ool 3 I VM, BERE, %S
(L LI K V™ v

th#&5 al WL, tfof-iat 8 a(y ) BEmg A K30 /) 6 1
MR S W) — 2 4 COD(x,) (¥5(x,)
RN B (), 30 V=R KT 1 000, 36« filifE
Py~ Py IX[] A1 v G REw B SOCHL «, (8 Py, ~ Py
PG ERERY 3 v Y oy x, +ayx,” —agx, o, 0]
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KA« A o-ER A o iR 0 RLIH, PRI N,
T o B R OF A oy ) TN () L BRE
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Wx ffM Py =~ P RERE y {0 B L] iE 50 I b4y
i Mg{x, ) BEMEEL (2, ) (CO, (2 ) (IRHAE(x,) FLE
BRTE (%), ) WINF, JC V™ B99E 50 - 151, 2 IR P, ~
P VA [i] iy Al 200 B0 di /)iy S 80y ) LY
AR (xy ) L BME (o ) FOE B T8 (g ), BE V™)
F 20,3 Py, ~ P IX ]y BAEATF 10,

x5 ABRETHRESTFHRNOY
Table 5 Square summation of deflective regression of water quality factor V,

H .r- * rl:]l. "l -y "I_I

LK b

Faior [T Fucior Unit
B Temperture, ¥, T .7 a8 MM, - N iy g L. .41 . &9
pHl 2] T 216 iy ia /L 418 471
E] y mg . 258 422 L Tarbidity . e 175 g
oo T, mg 1. 2451 2061 MLRERE Alk ¥y Catl), mg/ L 4.2 510
NH, ¢ =N £ g 1. 1.6 13.6 FE Handness £ Calh, mg/ L. 7.3 1.2
R 3 1. 99,0 128 G fy  CaCOmg/l 1073 L2
Ny - N xy mig' 1, kL7 fH) Mg * 244 CalCr, mg/1. fi%, § 151
NG, -N 1y mg/ L. 9.3 8.2 MMERH Corm 1y CFUsL LT EH

3 itie

K RTR T R 5 e, 9 K A
Sy A A1 G0 B AL O AR WAL
AF 28 AR O P W A M) T R
B R AR A LR 0 % W §0. COD CO, DI, BT,

AREIE B AL S B0 AR TS P s i T
i A i FEE P pH (R PO A K LS R
JAEGRHER M B LR AR SR o SR
16 K6k E AR R X R, BRI «, W
TCH I, 45070 0 IR of oy R A K b R
pH {f{ .COD B 0 J0JEE , CLRIEE WA 45 % 8 N
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Correlations of chlorophyll-a concentration and aquatic eco-factors in cultural
ponds

LAl Zi-ni', YU Yu-mian®, PANG Shi-sun', YANG Wan-ling' , WEI Tai-li',XIA Lian’

(1. Fishery Feo-environment Monitor Center of Pearl Hiver Valley Ministry of Agriculiure, the People® s Republic of China; National
Fishery Feo-envimnment Field Hesearch Station For the Coastal Area of Pear] aver Estuary; Pearl River Fisheries Research Institute,
Chinese Academy of Fishery Seiences, Guangzhou 510380, China; 2. Guangdong Industry University, Guangehou 510090, China )

Abstract: The concentration levels and their changes of 17 aguatic eco-factors including chlorophyll-a, water
temperature, pH, DO, COD, NH,* =N, PO,'” =P, NO,” =N, NO," =N, NH, =N, CO,, turhidity, al-
kalinity, hardness, Ca®* , Mg’ and total bacterial count were analyzed in totally 62 detecting times in 16 Si-
niperca chuatsi culture ponds in Xinhui and Nanhai eities of Guangdong Province. The experiment was condue-
ted from July 10 October 2001 and the sampling spots were set at the depth of 30 em below the water surface at
the time of 8 :00 to 9:00 am. Sampling frequency is in an interval of two weeks. The size of each pond is 0.
3-0,4 hm® and the water depth is 1.5 =2.0 m. The culture density is about 30 000 ind/hm’. The effects of
various factors on chlorophyll-a concentration by P, - Py, percentages division was discussed. The correlation
coefficients of all factors above were worked out. Among the linear correlation coefficient between chlorophyll-
a and other 16 aquatic eco-factors, there are eight correlation coefficient meeting the significant correlation
which are between water temperature, pH, COD, total ammonium, turbidity, alkalinity, hardness and Ca’
concentration. Three math models that chlorophyll-a was considered a cause variable (y) and the other 16 a-
quatic eco-factors were considered independent variable (x,) were built as ¥ =flx,, ;.00 Y=z,
2l om0, Yefla, ottt eeew, vy L 8y ), and the predicted aceu-
racy of the models are 68, 9% ,82.7% and 90. 1% . The conclusion is that there is curve function relationship
between chlorophyll-a and the 16 aquatic eco-factors. The most influential factors on chlorophyll-a is COD,
Ca’*, and the total bacterial amount; the second is nitrite, DO, twrbidness and pH; the third is Mg, phos-
phate, CO, , temperature and total alkalinity ; the least influence is total ammonia nitrogen , nitrate , total hard-
ness and ammonia. The optimal model, which shows the relationship between chlorophyll-a and the 16 aguatic
eco-factors, provides assistance and evidences on discussing aquatic ecological index under control and ques-
tioning the optimal conditions of culture,

Key words: aquatic eco-factor; chlorophyll-a; math model; Siniperca chuatsi; culture pond
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