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TG AR HH A 350138 R AH ) ot [P 3 R (1.94+
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ARSI HE S v St SR F Excel 2020544
HEAT o B 1 K R U7 Z 79 BT (One-way ANOVA)
J 2 ¥ Lt (Duncands 46 ) K FH SPSS 19.08 4 2347
BT AL, PAP<0.051F v 7% 57t B 35 7K . K H] Gra-
phpad prism 9.03 4T E &

2 #R

2.1 GEFFEEKERIERR

AVRCKAE, hIE RN RE H IR I pH G 2 3 72 5+
(P>0.05). 27 775 5% 3 1 7K il Bl SR B 1] 23R
Bka s, pHANA R A LB s B RAS . R H
AU T IE R 1) 5 Rt 5 RO e HH /K A4
PSR REMTHRER ST EEEEIT
e (B 1) TEAUCREEH, 2R 7R B A KA 1
HER. RESEHTLEENZRP>0.05). BHIX
KAE, TG H AR 25 2 B 3% & T i3 (P<<0.05).
ERFEE M, AR AR TR LRI
Tk,

TEREA P 7 PN, b3 TR F K A 8 SR A
B & BT 3 2 S (P>0.05), 2U4KFE MR SR 2
AWK s, BB R K, T3
KRR (E 2). MBEABHEAT SRS =
SIS, BIbKAE R R Raf BIGL R

1 DEEBIENERFREREIUKRERES T
Tab. 1 Dynamics of water quality indicators in pond and rice-fish
culture of O. obscura

fekn Bk KA ] Sample time
Index Mode 725 8.27 9.16 10.8
IR HiYE 32.20+0.12 31.63£0.47  26.03+0.12 21.57+0.09
T FEH 32.30£0.15 31.2320.50 25.93+0.28 22.53+0.13
VAR WIE 4.23+0.07 2.41+0.05  4.07£0.6  2.23+0.10
(n?gc/)L) FEH 4.56£0.53 2.57£0.64  5.38+0.6  2.55+0.36
pH ith¥E  8.51+0.07 8.09+0.02a 8.18£0.05 7.91+0.02
TGH  8.41£0.05 7.91£0.06b 8.02+0.06 7.98+0.05

e R P EHUECPEME R HER) F A R P RER R ZE R B
F(P<0.05)

Note: Different letters after each value in the table (mean+SE)
indicate a significant difference (P<0.05)
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Fig. I Dynamics of nitrate nitrogen, ammonia nitrogen and nitrite
nitrogen in pond and rice-fish culture of O. obscura
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Different letters in the graph indicate significant differences (P<
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Fig. 2 Dynamics of total nitrogen and total phosphorus in pond
and rice-fish culture of O. obscura
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23 )@ 7E AR U # e 25 0 (3R 2). TEPN PP IRTA
BN, RS ] St s, HUOR R ] . it
3 R EH R 3 D AL 2 8, b R A
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BR (Eudorina sp.)~ SZEKE (Pandorina sp.)~ #1 H
¥ (Closterium sp.)F1# H {8 (Gymnodinium sp.) N
T Re AT TRV U R D R R B0 D9 B T B (Stauro-
neis sp.)~ 72 W ¥ (Hantzschia sp.)~ W25 # (Surire-
lla sp.)~ % X3 (Polyedriopsis sp.)~ % & ¥ (Acti-
nastrumsp.)~ 'S Nephrocytium sp.)~ FifEE(Kir-
chneriella sp.)f1-+(Crucigennia sp.).

TEREAS RAE T BT, BREE VORI, i
T P 5 RN A ) & Y 3 v T AR (P<0.05), HiR
3UCRAY, L3 R FH 5 i 1 A 5 RN AR ) 238
WE R (P>0.05). WEARRTE, 2P K A4 I Ui
T 5% AN A ) AR A IR A AR [F], T BEHA
AR KAE, BRI 2 TR, TR
H IS &, IS AR G R B (A 4).
2.3 IEFFEEZNEE

ThIEFOFE B 3L 5558 i sh 3 K382 1 /@41,
Forp#E U128 24F0(58.6%), 1 f 2568 11F4(26.8%),
PR K3 E TN (14.6%). TIH %€ A J120Fh . L
FIFR10M . BREIESFh; G 4 0E i #8 L 18Fh . AL
FZR10F . B2 e, oA 28F7E P s =X
RE % o M3 A0 ARG HOMUCA 37 i sh A Fh 23 2
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Fig. 3 Dynamics of chlorophyll-a in pond and rice-fish culture of
O. obscura
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Tab. 2 Species composition of phytoplankton communities in
pond and rice-fish culture of O. obscura

TR AE Y29 Phytoplankton categor - —
o Yk mm

i Mode

fik#%Bacillariophyta /N Cyclotella sp. T n
B 58 Melosira sp.
W% # Rhizololenia sp.
£ Synedra sp.
FHE i Navicula sp.

+

+ o+ o+ o+

5T ¥ Stauroneis sp.
Z2 W #ENitzschia sp. +

FEMR #EHantzschia sp.

+ 4+ o+ o+ o+

YP I #E Cocconeis sp. +
MEE #eSurirella sp.

T #Cyanophyta PR PEMerismopedia sp.
Hi 8 Oscillatoria sp.
[ 8 Phormidium sp.

A Chlamydomonas sp.

+ 4+ o+ o+ o+

£k 3-Chlorophyta
PN #ESpermatozopsis sp.
R FEEPteromonas sp.
L4185 Monora Phidium sp.
H 7 #Selenastrum sp.

+

5 #iSchroederia sp.

T S S S

VU £f1 3% Tetraedron sp.
% R Polyedriopsis sp.
X H #Dicloster sp.

YL Oocystis sp.

+

+

R B Actinastrum sp.
5 % #ENePhrocytium sp.
F I #:Kirchneriella sp.
W Scenedesmus sp. +
+=F# Crucigennia sp.
B B ¥ Pediastrum sp.

+ 4+ 4+ o+ o+ o+ o+ o+

75 8 Coelastrum sp.
ZEERBE Eudorina sp.
SEERFE Pandorina sp.

1 A ¥ Closterium sp.

T F 8 Glenodinium sp.
R Gymnodinium sp.

i #Pyrrophyta

##Euglenophyta  #R#Euglena sp.
Ji ¥ Phacus sp.
B Trachelomonas sp.

[E MR BEStrombomonas sp.

+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+

+ 4+ o+ o+ o+

% Cryptophyta K&t i5 Cryptomonas sp.

&t Total 40

(98]
[\S]
W
—

INGIIK (S, kuali) 2 55EREEH(T. haerasolstitialis)~
BT SR 3E4C H(A. priodontav). 75 IREHEERE (4. gi-
rodi)F Y 1~V W #¢ H(P. quadricornis; 3 3).

FE7K A 73 BESIRIERCTT 3, W3 i 2 4 2 A
A= 35 S v T RS H(P<0.05) . TE 7K R AR 24 A
I, e HH I e s 40 ) R R A ) v T T R 2L (P<
0.05). MEEKE, MMBE RN ER . &
W B AR AL A R A AR [, T3 RS H I e sh 1 25
FE . AV E AR IS B i m (K] 5). 4y BEIAAN
AT IR IR R s W AR B Y R T R
(P<0.05), HJ5 B IR TC & 35 PE 2 7#(P>0.05) .
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Fig. 4 Dynamics of phytoplankton density and biomass in pond
and rice-fish culture of O. obscura at different periods
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Tab.3 Zooplankton community species composition in pond and rice-fish culture of O. obscura

RANEEY 2T EES, RIEE R &gt &

I ZE1 Zooplankton category Bt iMode
W% fEH
1 fiZXCladocera %8 Daphnia KMEED. magna + +
WEREWRD. psittacea + +
FELEED. carinata + n
fEWEED. cucullata + +
WD, hysline + +
H V% J& Chydoridae R OAINRRA. guttata + +
FARRENRA. diaphana +
% B 3% )& Bosminidae KNG 5@ B. longirostris + +
L 1% J& Camptocercus B E#C. rectirostris +
REEJBAlona T REEA. rectangular + +
B8 Macrothrix ZHIMEEM. spinosa + +
& ZCopepoda R &N /KFJE Thermo EVEIRSIKET. taihokuensis + +
/NG 7K 2 JE Sesocyclops NGRS, kuali +
&Il 7K % J& Mesocyclops I A R8I K B M. leu + +
P BNKZKC. strennus + +
58 /2 41114 Copepodid + +
T YR Nauplius + I
& HRotifera ERk#E J& Trochosphaera B SRR T, haerasolstitialis +
S R#C & Trichocerca /N BFE T, pusilla + +
M5 RE T, gracilis +
K 5 BHC LT, longiseta +
& 2% J& Brachionus e 68 B4 HB. capsuliflorus +
R R B, angularis +
R R B, urceus +
SV )R B, calyciflorus + +
RECJE Trichotria TR REE T, tetractis + +
EhHERS JB Asplanchna AU AR 3E%e A, priodonta +
a5 R AR A, girodi +
Z i k¢ J@ Polyarthra EH&EZ e P, trigla + +
V- f 56 )@ Platyiss VU °F- B 58 L P. quadricornis +
PeEBE B Synchaeta IR PEEFE HLS. pectinata + +
LR )8 Euchlanis ZRIAVES HE. triquetra + +
= E Filinia K =% HF. longiseta + +
JE#¢ J8 Lecane JEF EE HL. leontina + +
ka4 L. sibina + +
A BL. luna +
TGz %6 L. papuana +
WY s % L. ungulate +
HH R R Keratella MR K. quadrata +
B K. cochlearis +
ith R FR 46 1K valga + +
41T Total 21 41 35 34
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AT 5 H o 2 B A 2 0 A R R 4 R B, 4L 1)
HFES . KRR E I pHANE R 4R, A HT/K3F
B4 R E B RS F1. BRI, B pH
(7.0—10.0)4 Fl T~ m & AU M AR %, 18 B ok
T AT S A A T 8 v B VAR AR T AR
KA AT EYR B I R R S
(3 i R ™ . ASHIE T b B SR B R pH I B
2R (ARG FIE B I A S R A4 Tk
TR TR, 1K 72 TR FH S A K Ak ) 134 B
TR T SR A, R KR A . B EUR
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Fig. 5 Dynamics of zooplankton density and biomass in pond and
rice-fish culture of O. obscura at different periods

S T AR AT R K AR S YR AR A, AT T rp o e IR B A
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It 5 I [ AR HEIE AN T in . T AL AR IR #h 4
AR A R & B AR, RIFRIEK A AL
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AR, HHMYI SN S B0 . MR a2 1E 4K
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Tab. 4 Species composition of zoobenthic communities in pond
and rice-fish culture of O. obscura

A BRMITS SRCHISE #EIFS  BARS

Zoobenthos by FAMM ihY FAM thYH FRM byk F
%H“E@S[E + + + + + + + +
Branchiura sp.
K 2295 Je
Limnodrilus sp.
PN L
Hippeutisum + 4+
bilicalis
SMElAlEE
Cipangopaludina  +  + +
chinensis
PRI
Chironomus + + +
plumosus
GilCERENE
Pelopia sp.
Glyptotendipes sp.
% ERIUR
Polypedilum sp.
H A PRz

Hirudo nipponia
&l Total 6 5 6 6 2 4 2 4

+ o+ + +

+

x5 EEHENEHFER KA ENNTER
Tab. 5 Dynamics of zoobenthic populations in pond and rice-fish
culture of O. obscura (ind./mz)

A PBRMITS SRCHISE #EIFS  BARS
Zoobenthos ji i FEFH Ytk A BYE RRE ViaE R

FE R &
Branchiurasp, 234 256 185 95 85 154 29 105

K 2295 Je
Limnodrilus sp.
PN L
Hippeutisum
bilicalis

o [ (5] FH 4%
Cipangopaludina 41 65 85
chinensis

PRI
Chironomus
plumosus
FELIS RE i s
Pelopia sp.
Glyptotendipes sp.
% ERIUR
Polypedilum sp.

H AR

Hirudo nipponia
it Total
(ind./m’)

21 52 14 24

27 46

95 256 28

124 25 57 15 21

41 55 12 28

245 396 98 15 31

8

780 1028 368 363 100 227 44 158
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AT YR, Gl R . N E
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COMPARISON OF WATER QUALITY INDICATORS AND ENVIRONMENTAL
ORGANISMS IN POND AND RICE-FISH
CULTURE OF ODONTOBUTIS OBSCURA

2

LILi"’, LIANG Ke-Qin’, LI Bo', XU Hong-Liang', GUO Hong-Xi', WANG Man"’, WANG Jie"’,
ZHU Xiao-Ming' and ZHANG Lei "
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Hydrobiology, Chinese Academy of Sciences, Huai’an 223002, China; 3. Alxa League Agricultural Technology

Extension Center, Neimenggu 735499, China; 4. Fisheries Research Institute, Wuhan Academy of
Agricultural Sciences, Wuhan 430207, China)

Abstract: A green, healthy and ecological aquaculture model represents the ultimate objective within the field. In this
study, we investigated the ecological aquaculture model of Odontobutis obscura by comparing and analyzing the results
of four water quality, plankton and zoobenthos samplings in two different cultivation systems: pond and rice-fish
culture. The results showed that there were no significant differences in water temperature, pH and total phosphorus
between the two culture modes. However, the rice-fish culture consistently exhibited higher levels of dissolved oxygen
compared to pond culture. The concentrations of ammonia nitrogen, nitrite nitrogen and nitrate nitrogen generally
showed a decreasing trend, while the total nitrogen content continued to increase. The chlorophyll-a content was always
significantly higher in the pond culture than that in rice-fish culture. In both cultivation systems, 6 phytoplankton fami-
lies and 40 phytoplankton genera were detected, with 8 phytoplankton species unique to each system. The phytoplank-
ton density and biomass were the highest during the tillering stage, followed by the flowering stage. Zooplankton were
detected into 3 major groups, encompassing 21 genera and 41 species, with Rotifera dominating in both modes. The
highest zooplankton density and biomass of both modes were observed during the stem elongation stage, with the
culture ponds consistently surpassing the rice-fish culture in zooplankton density and biomass, except during the ripen-
ing stage. The study identified a total of 9 benthic species (genera) were detected, and the common species was
Branchiura sp.. The number of zoobenthic species and their quantities in both pond and rice-fish culture decreased as
the rice crop grew. In summary, the results demonstrated that compared with the pond culture, the rice-fish culture
model can purify the water quality to a certain extent and maintain the ecological balance in the paddy field by control-
ling the growth of plankton.

Key words: Culture modes; Water quality indicators; Plankton; Zoobenthos; Odontobutis obscurus
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