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1.1 58t E R /KR

M IETE AL 1 000 ~2 000 m? ) A =& 55K
AR I SRR, MR 1.5 m A4, KR 1.2 m
Lot , Ry, & i VE Dk R% . KN
K IKBRTCTE G, A5 Al F K bR
1.2 e EHFKIR

HRR R SR b B A, AR
SR SS S
1.3 EMBFARIREE
1.3.1 #Mbmsr el R aimig ol ik 1,
1.3.2 #HREE | HeREFELf I 5 R g
o N RMErh e BB AR e I e s AR TE
KT DA R4 .
1.4 WWImEKEFE
141 KA &AW1 goakshis NH,-N |
NO;-N NO;-N TN POy -P TP I CODy, %455 il
PR R0 5 7 v R AR A i e i v, LAt I [ A 4
K T W T v (B R R, 1989 ) 47 .
1.4.2 Fiptpsenl &2 R 1 AT i
FEPI TS AL AR P i o R 7 3 2 BR QIR K T Ui
AIRSE 7 i) (S5 ,1991) & Hillebrand %
(1999) By 5 k47 o
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Tab.1 The basic information of two culture modes

A ERY R kg - hm M g - B e
I hm? itk Bt i iy 12 gE i g ff) fi ]
I 1 0.2 6949.5 450.0 485 180 SH8H
5 0.2 7 000.5 450.0 490 180 SH8H
1 2 0.1 7 000.5 100.5 2250.0 490 5 SHI2H
3 0.1 7 000.5 100.5 2 250.0 490 5 SHI2H

143 B3N & X5 a0 it v A s A fa 2
T ECE S WO 7 SR A T 6
1.5 HYEHEEEsHm
Shy kG B — T VA T LR 22 (FhEESF, 2004 ), 7
UAAEY AR MR LA 3 RO R
Shannon-Wiener Z2FEEFE %L

H'= = 5 (n/N)log, (n,/N) (1)
Margalef F= & 8% :d = (S - 1) /log, N (2)
Pielou 3 2] JZ45%. ] = H'/log, N (3)

AL, N - SRR SR S - BB Rl

o =5 i@ (Rl BERAMAR, HEO ~1 AETS
e, 1 ~3 Jpinie(1 ~2 o - 59,2 ~3 9 B -
TG HY) , >3 RS Y IE TS e (VLR 555, 19905

WG9 45,2006) o
1.6 #iEAbE

XA g B s EAT T K3 507 22 0 #r, P < 0. 05
NES A, P <0.01 HEMEEE .
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2.1 KEEBUEFTL

BT K BB I A8 L3R 2, AR
FPOAS [) A 25 9% 4 A5 XY K it BE4E R F- COD,,
NH,-N NO; NO; .PO; TN fI TP, ZE 1406 -9 A A
ZUHEPRI AT T 4 (P <0.05) , 368 1T 47K it
RS Y %N o S Rl 7
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Tab.2 Changes of physical-chemical factors of water quality in the test groups

COD,,,/ NH,-N/ NO,-N/ NO;-N/ PO}/ TP/ TN/
Iy A4 _ _
mg - L~} mg - L~/ mg + L~ mg - L~! mg - L~! mg - | ' mg - L '

6 8.06 1.532 0.163 0.908 0.229 0.472 3.79

7 9.01 1.066 0.027 0.184 0.150 0.618 1.78

! 8 23.54 1.685 0.022 0.020 0.153 0.444 5.26

9 25.38 1.612 0.023 0.017 0.364 0.548 6.67

6 8.34 1.420* 0.032* 0.236* 0.094 * 0.455 1.75+

" 7 6.14* 0.792 0.021* 0.180 0.090 * 0.073 1.52¢
8 9.05" 1.290 4 0.519" 0.096 ' 0.221" 0.239* 2.80 44

9 22.951 1.3341 0.1321 0.099 0.4351 0.711 8.84"

L OFPEI N 6 ~9 HEL 2 MR @ Fk TAS T 4R HIF H 03 —387 B8 FH (P <0.05) , tH 3 m 85 T

(P<0.01), " #5 B % - FH(P<0.05) ,
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2.2.1 EEAR 143K B IFIEEY 6 1] 34
v, Wi 83, 18% (it bk, TIA]) , 4¢3 1.89% ,
FEWE 2. 98 %, B 2. 65% , #E3E 9. 20% , i %
0.10% . I 21 A5 I IEAE A 7 1] 47 i, B8
BHZ (P <0.05), {5 # L 458.59% , B & T F%
(P<0.05) ;443 2. 04% , ¥ ¥ 0. 33% , A5 fb A K
BR#E 4.53% , W& A T B fiF B2 13.44 %, B3
14.00% , H 9% 7.07% , 3 # M W # 8 8 - 7t
(P<0.05) (W& 1),

2.2.2 A& 6 H 144y EH4(E4. 18 mg/L,
M412.57 mg/L,2 422 7 W3 (P <0.05);8 ] 1

ZHAE P 29. 04 mg/L, 141 5.41 mg/L,2 4[]
ZHREP<0.01) (WK 2),
2.2.3 ZanfEH SiABARIEEY 2R
B 3% 3, Shannon-Wiener A=) ZREPEFS S H' 1F 6
AM8 AN B FEET 14 (P<0.05); Margalef
FEREHEHJdE T HAEEST I 4
(P<0.05),8 AILEEZR(P >0.05) ;Pielou 5]
JEE s S 6 M8 A2 MY LR EER
(P>0.05),
2.3 FEER

rh A B TR R T RR R Ak e 1 4
BREET TH(P<0.05)(H44),
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Note: The data were the mean value of two ponds in each group
Fig.1 Composition of phytoplankton in the test

groups in August
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Fig.2 Changes of biomass in the test groups
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Tab.3 Phytoplankton diversity index in the test groups

7 H

H' d
g /
I 6 2.1170 £0.0130 1.2499 +0.1001 0.2736 +0.0724
8 0.7462 +0.0589 2.4202 +£0.1095 0.1029 +0.0339
1 6 2.5427 +0.0874 1 1.8516 £0.0689 T 0.4094 +0.0115
8 1.0178 +0.0182 " 2.2720 £0.1264 0.1031 £0.0098

U DA B A R 2 R T R B L
TH(P <0.05).
3 atig
3.1 AEFERA XK ITERI R

A R FH O 22 R B AR B 2

ST R gt IR RO AR, 2 A SRR TN ], A
FAEFRF AT, i TR BRIl 4R foa
el (B I A O Nl a1 P 7 R BN
R AR TF K MR R e 22 1 T AT IR 1B
YR, DT o8 JE A 2 Sl 4, A R T A I A i £ A
6o R B TRUE 0w U i DRE R AR /NI e B/ R
HLEEJE S5l TR BT A QIR BRI, f0 B
T T S R T Rt Y 35% Aifh AR
e G B 5351k 550 g/m” Fil 875 g/m’ B, A%
(EREEEEZE SR o o 1 i S AR NG e
2011) AU, AR St IR — R AOC R

x4 BHAWEAFELER
Tab.4 Agquaculture results of the test groups

TR @ TR T
415 ¥/ TR/ IR/ ¥y=s RS/ R A/ i/
kg + hm ~2 g- 1! % kg - hm =2 g- 1! % g6 - ke 10* 3¢ - hm 2
I 11 482.5 +22.5 836 £3 96 +0.5 1837.5+£52.5 1150 +£50 64.2 +1 65 +1 63.8138 +0.7838
I 11782.5 £37.5 ' 844 +4 97.8 £0.8 1290.0 +£45.0 150 £5 42.8 1 64+1 72.8963 +1.8863

ZARZE LW, T 40 T4 A FR AN ]
WIE/K B COD,,, (NH,-N NO-N TN | TP 5455
TERF A, THR T HYAERE T K
(P <0.05), 2 MRB4A) COD,, TN Fl TP 154 /]
Uy 4L F IR HEROK — AN — Febrife (A R
FELHS,2007) . 141 COD,,6 HFf17 HibFF#
S HEBOK —BbrifE, 8 HAE—HM 20,9 AN
T, T4 6.7 F1 8 AT —brdE, L9 AbF—
Mgz, T4 TINALT Aab+—%%,8 AF9
H R =8%,6 A —F M %6, 14 6.7 F18
AR — AL H =% T4 TP 6 HH8 AN
—%, 40 6.7 18 A N—2, HAb Ay h—2%% 5 —
Gpzia, Al LK BRI T 1 4.

MR BEE AL A, T 4L B AR B 5 4

RAEH AH BT L filge 1 2B 8RR (P <0.05) , fif
P BRSSP e o & W] BT (P <0.05) . W
BRI P A BE B AR A, i B 2
AR AR, WK 2 UK &1L, iR
BessE A0 SE LU B DN K B . 2R 2% 1)
THEFRAVEM bR UE, — MR ETE TR BN b i i
T VA4 SR B2 R 3, s R I LA 3 B
PEFNRERE N F 5 8 SR AL ) D S e R ek
R (CRTESE 2009 ) o At a] LUHTT 1T 2H 7K JBx
] 5 41 5 [ e A

TR E R .6 A8 A 1 ¥R
EBTIN4H(P<0.05),6 1 HA4w=4 12~
4.24 mg/L b TrpE K, TAHEYR 2.31 ~
2.83 mg/L b FHUEFKY-;8 A 1 A1 m24.78
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~33.29 mg/L, N E IR, DAY 4.78
~6.03 mg/L, kb T H 8 FRK VAl E 8 37 K Z (]
(REFESE,2009) , FEFAEYIAL T8 Y048 00 46 i, H:
YRR/ T KR E RIS RN
D RS (2008 ) WAk 8 3R ER K P RE S 52 1 i I AE
YIRETE L, HIAF Bt BE A 8 7 3 B VR B T ey i
B X W T AHE R L5 G KPR T T4

Y AR BOZ I K B i B4R bR, HAL
(R, 10 B 2 T A ) i 4 B 2, R 1
Ko, KR, ) Z #8025 (Shannon & Weaver, 1949 ;
HAMS 45,2006 ; 4 BRAE,2011) o [T 4119 Shannon-
Wiener A=) ZFEPESEE H'H Margalef 425 54 d
fE6 Q¥R ERT 14 (P<0.05), T4 H'T1E8 J]
W EET 1 H(P<0.05) ,2 PG Pielou $%]
JEFREITE 6 A8 AR E 25+ (P >0.05),
Wi I ZH A 7K AR AL o

K Z Fr LA+ 1 41, R SR
WRKFR, | Higrpaek - i - g, 42
Aol — i) — R, T ARTER Tz ek,
T ARIE R AR R 7 R B 2 i 2 S R A, X
T E PR K BTG By, T BN EA R
HEAT Fph PR MR 7T LSRG PR 2 M ) AR IR
M3 R T O AR ) A DL A A E
FEWETE LT AR, AT 1 5% G K AR AR B
oo ik SR A (2000 ) F A HE(2010) kA, g
B T EFRENRIZ S WA AR IRCR .
3.2 AEFEEXYRERHVEES R

I 4155 120 rp R TR MUAR IR 5 JEE TR
I M) BEAS AR TR] , {H TT 25 0% 57 BT 24 KA 0TS 238 gt
KT LA, AT L4, P75 1 4270
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1o —e [ 2H AR A A H K B 5E 25 S A |
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2011 5) , izcialae v #1032 42. 78 % , Ui Bl
HoptH S —aR g AR B IR S A R
HEAz KA TEY 5T, Pk 1 AR B R B AR SR T
A . =R TP AR m DB i s A NI AE
AR, AR TR AR LR
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Effects of Different Culturing Modes on Pond Environment

and Output of Trionyx sinensis
TIAN Gong-tai, GONG Jun-xia, ZHANG Jin-lu, DU Xing-hua, LIU Fei, ZHANG Ming-lei, DUAN Deng-xuan

( Freshwater Fisheries Research Institute of Shandong Province, Jinan 250013, P. R. China)

Abstract: The effects of two ecological modes (group 1. Trionyx sinensis and predatory fishes-cyprinoid and grass
carp; group Il Trionyx sinensis and omnivore aquatic animals-crucian and conch) on pond environment and output
of Trionyx sinensis was studied under two pond groups with similar environment. In terms of the physical-chemical
factors of water quality, COD,, in group II was significantly lower than that in group I from July to September
(P <0.05) ; NH, was significantly lower than that in group I from June to September( P <0.05) ; TP was signifi-
cantly lower than that in group 1 in July and August(P <0.01); TN was significantly lower than that in group I
from June to August( P <0.05) ; NO,-N was significantly lower than that in group I in June and July(P <0.05).
Phytoplankton community increased significantly in group II with 47 algae, while 34 algae in group I. The weight of
Cyanophyta, Bacillariophyceae, Cryptophyta and Pyrrophyta in group I accounted for 83. 18% ,2. 98% ,2. 65%
and 0% , respectively; while it was 58.59% , 13.44% , 14.00% and 7.07% in group II, respectively, with Cya-
nophyta decreasing significantly and the other three algae increasing significantly (P <0.05). The average biomass
was 4. 18 mg/L in group I while 2. 57 mg/L in group I in June, and it was 29. 04 mg/L in group I while
5.41 mg/L in group II in August. The biomass was higher in group I than that in group II in both months
(P<0.05). In terms of biodiversity index, the Shannon-Wiener index was 2. 117 and 0. 7467 in group I in June
and August, while it increased significantly to 2. 5427 and 1. 0178 separately in group Il in both months
(P <0.05). The Margalef richness index was 1. 8516 in group I and 1.2499 in group II. It increased significantly
in group II than that in group I (P <0.05). The Pielou evenness index showed little change. The average output of
Trionyx sinensis in group II was 11782. 5 kg/hm®, which was significantly higher than that in group I with
11482.5 kg(P <0.05).

Key words: Trionyx sinensis; ecological mode; physical-chemical factors of water quality; aquaculture effects



