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b IR B L, PR R I SR, SRR FE A
T RS I TS fh PR e A s
PRI, 25 57 R 25 4 AN AN 52 i B 77 B K ot 5 AR
T ELVE R R FUE 75 5 R, SR AR O 42 T R Gt
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B o B8 HEI S 30K AL AR 2t 20 kg ) 68 1
2 J% 430005000 J&/HT, 22 B /kg & SN 4000—
6000 2/ . [FII 7K ZE AN -6 G S LA & Tk,

LR I K AR IR S IR A AE S mg/LUL . 7E I,
SR DR T R K B R IR B TR A A,
WREFERT B I AOE AL DY JE o i b
K/NA35—15 JB/kght, HIEZE 6%, HEAN15 kg
L P B R B8 3 5 B AE RN 3%, 5K 8:00117:00%%
MR 1K, 52 I a3 U 8 g 4% A AR KA . 97
B P AR IR . pH AR, & HHuK,
e 7K B VH U 1) 2008 05 10 2 AT 1 O 45 B e &
Y P AR, DA R E R, B SURIER .
1.2 KEHRESSHH
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A 35 DU A J b a7 B R SRS R K, B
N KARIRE], R R 22 A & (COD) I
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ARNZE B E, B3 B 300 mLYR 217K 2RI
A4.5 mLE SRR e . BRI TR 21K FE
RDFE, S Z(TN) R FH Bl 1 ok R ¥4 e 55 9 o
HIEFEE(GB11894-89). B (TP)K it i FR 41 Tl
AR AE R i 73 6 6 B 5 (GB11893-89); [7] B B 50 mL
TSI KABEIERL T M T IR A BR A = T2 &
B TRHEREL . A N ERO 1.5 LIS K
FEZ0.22 umiE B 38 )5, 28K 95 & AR A =) R
16S rDNA = 38 =0 75, I 5 7K 53 41 B8 Aok A 9 1) %2
FEVERD R . o BN 143200 mLVE &) KA
FH0.45 wm £ TR 21 4 i ot i, 8 FH 19 I VR v R e,
4°C LRAF 14—24hJ5 2R F 43 606 I e A [F) 98 K

R1 EAEEFRERERGTEEHEXEE
Tab. 1 Data related to stocking density of fish ponds in summer
and autumn

TR O el €

e voan o

Nemoe 2t A figh %)f{j& o Avt;:ﬁge Stocking

fishpond ponds(m’) quantity (ke) w?ght (ke /m;;
1 10000 38000 15116.40 397.80 1.51
2 10000 36000 14994.00 416.50 1.50
3 10000 37000 14888.80 402.40 1.49
4 10000 59000 21727.34 368.26 2.17
5 10000 57000 21364.17 374.81 2.14
6 10000 58000 21334.14 367.83 2.13
I 10000 36000 17413.20 483.70 1.74
II 10000 38000 17168.40 451.80 1.72
[T 10000 37000 17523.20 473.60 1.75
vV 10000 60000 23550.00 392.50 2.36
\% 10000 59000 23397.63 396.57 2.34
VI 10000 58000 23586.86 406.67 2.36
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SR RO R, MR Arnon A K HE T 1T
M4k Ratr . 14—24h/5 8 ANYHEU AR 1250 mL
KA FH v i R B W o 4 7 75 S 2 (COD)o [# 58
(R KA 2 i 7 B 485 BEAT IR 4, B T 2L 40 v 2K
M b, e B SR R IR T, LA [R] SR
B PRI R TR E SR
1.3 EKEXERTEAR

KA X B AT R, HAEH L A
R 1Y B AR (WGR) R E A KF(SGR) HHALL
(HSHAIEAAR EE(VST):

14 B % (Weight gain rate, WGR, %)=(W W,)/
Wx100

¥ 58 A K 2 (Specific growth rate, SGR, %/d)=
(InW—InW,)/tx100

JiF 44 Lt (Hepatosomatic index, HSI)=W,/W, x100

WEAA LE(Viscerosomatic index, VSI)= W,/W, x100
Ao, WA WGy 7 UG T2 R (1)~ 3 4k T &
(g), tNERFFFREL(), WRE AR F(g), W
WG AR I E AN P I 2 (g)
14 RS

FH TR T H 2 6 5 508 2 M 2 5 WL 42K,
4 R B i, AT BRI R LAT 4 (R R, FF A2 2E
N1.5 emx1.5 cmx1 emf)HLIR . 37 BI{# A Univeral
TAB AL (E g SR A B R IR 2w EAT 420
KI5 HT(TPA), KA A5 P35I [RAE TR Sk AT #
D, W A 35 A2 mm/s, RS NS mmys,
B O 1T mmys, 03 (8] B I 18] O 5s, S 47 EE A
30%, & B IG5 WHRBEATINE . ESHE
FROE . ZhPE. gavE. MHWEME. REME. BER
PE. BIZHMEIY ).
1.5 EFRR7OH

Hy 148 i 8 55 2% 22 LT ) 9K B 30 v UL s

HE R . HAKS & &, BRI gff MK IEGB
5009.3-2010% FH & & B 58 T Bk e ; AR 90 &
&, FRE2 ght fhi% I GB 5009.4-2010% 1 & il K 4k
I E MR A S B, FREN0.3 g S4B GB 5009.5-
2010 H P e B2 e ; MR T & &, #RE0.3 ¢
FE 5K I GB5009.6-85 K F 2% FCHR B2 5E o
1.6 HUESHT

X F Microsoft Excel 201041 SPSS 26.0% 4 %
B AT SRS AR ek 5, B A B SR A Graphpad
Prisa 8 BEATHIME . LU i 25 B 2H 11 22 57 F oA 56
I 51, (P>0.052 AN R 3, *P<0.05% 7 0.3,
*%P<0.01 2 TR ). SRIGEE DL I E AR ifE
(meantSE)’ K7~ .

2 %R

2.1 EHATFREMFAFREE X2 HHE <R #2000
PIZEEE R, mE R FrE A KE
Y02/ TARE FE 24H(P<0.05) (3% 2).
22 BMBEEAEHFEEXFEEKRSHN
A
PRt IR, fEh Z2 KRR E LR E R
15 0L T (P>0.05), 7 %5 B 2H /K 5 14385 WA i A 7 48 25
B NTARB EH(P<0.05; % 3), Fra 4w,
W AR, EEm S KRR A WHER
e BT, W HFEECOD). HRaT EM
BUARG 55 B 24 2 25 TH 11 (P<0.05) 0 K25 15 25 B Vb /K

SRS BB 2E. WiHRE:. SEE. CoD.
M2k R atr ' T E T B 4H.(P<0.05), 7K i pH
WA B3 2 7(P>0.05).

23 EHAEAERFAEENFEEELXSHH
=AU

KA R TR o P IR AR i SR A

*2 BEUAEFFRMSFEEABHOERSH

Tab. 2  Growth parameters of eels from different stocking density groups in summer and autumn

i ZTET I *i WMEE Bk kE AL WAL

Season Group Initial body weight (g)  Final body weight (g) WGR (%) SGR (%/d) HSI VSI
Summer  High density 46.33+0.44 370.30+2.26 705.00+4.91 1.39+0.01 0.80+0.09  2.43+0.13
&5 50.33+0.66 405.57+5.63 711.13+11.25 1.45+0.01 0.88+0.08  2.50+0.08

Low density : : : . - . . . . . . .

PfA P Value 0.007 0.004 0.644 0.003 0.551 0.660
e R 45.57+0.98 398.58+4.21 785.73+£9.36 1.38+0.01 1.50+0.07  3.68+0.31

Autumn  High density ) ’ : . : . . : . . . .
gl 50.40+1.23 469.70+9.41 839.40+18.83 1.49+0.01 1.71£0.10  4.46+0.19

Low density : : : . - . . . . . . .

P{E P Value 0.037 0.002 0.063 0.002 0.164 0.097

1 P<0.05SERFE—FHHAZ MAAEZEZR, POOIFRE—FHEAZ MAEREEZEZSR, FH
Note: P<0.05 indicates significant difference in the same season, P<0.01 indicates a very significant difference in the same season, the

same applies below
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AL, 3 JESAT], A nl ke ] SR, &
IS MREE]. BRETIGR SFE 6). b, HiZE%
P A Y A R AR . RV R R AR
R 2 o o R 2H 380 2 8 Py Ui e 2, (R FE 4
ROL2TFIF I EE S, REBE ] SREET IR B FE 5%
o AR 5 i 41 5548553 % 185.75%411740.43%
T B A A TR IR T T/ INIRE . SRR T
ANERVEE . R T EOBRE; IR B AL L AR R
REFET TR TR SRl T AT 38 1] ) e

KB E R ] SRERT]. WAV 1 E
) ELARG 25 i 4H 751 609.40% - 40.21%41201.83%. 1=
B REH BB OVREBE TN EE . SR TSR
BRI 8 ] 0 KR, (2 B A AR A Fb ok i
TR AT SRIET TR/ NERISERI T T T R

LR AT, HEE s A W ) R
TR EH(P<0.05; B 1), HATREZERE 2).
24 BEHAETRAMAEZEENFERBARRED
B MR

kK TR, B2 e % i 2H Shannon i £ 5.

*3 EMAFTRMFEEEKRNINBESH
Tab. 3 Physical parameters of water quality in different stocking
density groups in summer and autumn

FAR TR 4H.(P<0.05); Simpson#i £E & = T1%
LA (P<0.05). FITA FE b A7 o5 R 2T8 $1199% A
b, FREIFEA R B AR A Rk I 3, AT DAARER
FEA ) LB L
25 EUAEFEAEMFEEXFERAREEH
R EY 200

FEITKP B (B 3] 4), BRI Z= &% 27K
JR A D AR 5 B K EIOM (], 3 A T A T 1)
(Actinobacteriota). ZF 1% [ ](Proteobacteria). fUUFF
I J(Bacteroidota) FHEE4H B | J(Cyanobacteria). HH
R 25 v 5 B TR B 1) 35 B B R T FE 4L
T 52 2 v 5 L AR R T TR 1 IR N 25 vy TR 35 24 K
ZEAAT R 1) Sl 3 v TR B 4L
2.6 EBEHMATAEMIEEXTBEE R
A

Wz 8P, P 2R 53 B B 5 T8 57 % 2 ) 3,
fp S AL D) PO RRERE L BT D) g MR WER AR AN ] M R 2
FEAIG(P<0.05). T PR ZH B EHALIN R oL IR
H AR R 23 2 7 (P>0.05).
27 BEUAEFEAEMFEEXBESANERRS
ERpA

WIER 97, ZRGh SRR B, o % B I 6 i 75

B L —_ R LA 73 5 B i 3 v TR 3 B 3 (P<0.05), LR 7 AT
=+ ZH 5 i N . N
S ooy Temperatre Tramparency DOed R 1A ST ARSI (P0.05). TP
cm _ . , N
B ) e (gt S5 LA AK 93 35 B 22 5 (P>0.05).
Summer High density 32.75+0.21  17.17£1.36  7.37+0.39 3 \_J_ ‘%
i Wy
Low density 32.96+0.12  27.33+£0.67 8.99+0.44
il =11 o T b2,
e e s 31 EHEETEMAEEERKRSREOT
W EEE e oo E K IR o, K SRR R R B
Aut Hich densi . . . . . . _ — e —
R <Moo SFERIOHE AR . K AR AR R IA AL pH. A
e NN Yy . g [1 16
Low deﬂSIty 22.2120.06 23.00£1.00  8.42+0.03 ﬂﬁﬁ@ﬁifﬁ\ E’\/f ~ Aéxﬁﬁ%%ﬁﬁ%é&[ 5]0 EE*I:E*E%[ :
= 17 . 5
PEPValue 0106 0007 0.001 g 2 0 24 R A B ) e T B 5
®4 ERBEEREMFZEEEKRRNLESH
Tab.4 Chemical parameters of water quality in different stocking density groups in summer and autumn
R oy 55
B u:n@'é 2 A\ A LY R 24 i %
=y 215 B EREE Total Total Ammonia AL L 5
. - Nitrite  Total hardness ~ Chlorophyll a
Season Group pH COD (mg/L) nitrogen phosphorus  nitrogen (mg/L) (mmol/L) (ng/L)
(mgll)  (mgl)  (mgL) £ ne
W7 High density 8.37+£0.35  7.75+0.26 nd nd 0.13+0  0.17+0.01  168.48+2.12  174.85+18.09
Summer (K25
Low density 8.5740.12  5.73+0.33 nd nd 0.11+0 0.04+0 152.07+4.32 20.67+1.45
P PValue  0.620 0.009 nd nd 0.013 0.001 0.027 0.013
ke [l 7.70£0.06  7.9440.28  0.86+0.06 0.56+0.01  0.37+0.01 0.20+0.01  255.16+1.33 125.4949.74
Autumn High density - ) ) ’ ) ) ) ’ ) ) ) ) ) ) ’ )
(lis3
Low density 7.80£0.06  6.40+0.47  0.55+0.08 0.45£0.01  0.22+0.02  0.12+0 176.974+6.69 44.60+2.05
P PValue  0.330 0.048 0.037 0.002 0.004 0.005 0.006 0.001

T ndZR IR AR

Note: nd indicates not detected
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®5 BEETEHFAEEREEZIFELTE
Tab. 5 Plankton algae density in ponds with different stocking

®6 RETRMABEFBREZIEELEE
Tab. 6 Plankton algae density in ponds with different stocking

densities in summer densities in autumn

1o 2 B AH I %5 B 4H 2 = R S 25 i 2H ek
High-density group algae Low-density group algae High-density group algae Low-density group algae
UiES HIE S B ek wE FLES HE
Phylum Density (/™/L) Phylum Density (4~/L) Phylum Density (4~/L) Phylum Density (/~/L)

fii ] 20302844 R 3467457 T ] 26131440 kBT 3683618
Bacillariophyta Bacillariophyta Bacillariophyta Bacillariophyta
IR 1200913 fHEHEIR 1121672 FHY R 2238800  SHEHE)E 1650959
Navicula Navicula Navicula Navicula
N R 15875774  /NIRESR 733449 NPR 12206172 /NAHER 908395
Cyclotella Cyclotella Cyclotella Cyclotella
B2 3 922183  FEILE)E 588674 FIHE R 1799453  ZETLHE)E 281300
Nitzschia Nitzschia Nitzschia Nitzschia
=) Trieres 1381791 =% )E Trieres 614131 =% )E Trieres 649314 =A@ Trieres 375067
W s 142330  HFEEE 68200 M 25 5 5040776  WFETE)E 180692
Cymbella Cymbella Cymbella Cymbella
ith 7o 5 )& 68200  HEEESE 341331 ith 52 5 ) 1596947  HI5EHE)E 180692
Achnanthes Melosira Achnanthes Achnanthes
AR 711652 [E4 7 75E ) 2599979 [ EE)E 106513
Asterionella Coscinodiscus Coscinodiscus
RPN 165915774 4481 58063327 RPN 119065028 443517 84921579
Chlorophyta Chlorophyta Chlorophyta Chlorophyta
LRI 13892043  LRERiEEJE 4508659 LRI )R 52515082  LREREER 8544369
Chlorococcum Chlorococcum Chlorococcum Chlorococcum
IR 8080217  UNEEHE 2768706 YN 717331 GREEEE 6817969
Oocystis Oocystis Oocystis QOocystis
R 33367591 MR 9400450 Y 10435804  WHI#ER 16839111
Kirchneriella Kirchneriella Kirchneriella Kirchneriella
5 SR 4210504 1A IR 1164084 R 1063301 HFEJR 3718630
Selenastrum Selenastrum Selenastrum Selenastrum
TIREE 2452235  FEER 814378 IR 2057893  ZERHEE 495728
Eudorina FEudorina FEudorina Eudorina
NERTE R 58954452  /NERER 10346289 IR 37909529  /NERTEIR 36441619
Chlorella Chlorella Chlorella Chlorella
KR 9260374 KB 12922793 KEE R 2494767 KR 5588618
Chlamydomonas Chlamydomonas Chlamydomonas Chlamydomonas
5 ) 15336104 MR 13250275 W R 5714297 MR 2394341
Scenedesmus Scenedesmus Scenedesmus Scenedesmus
A3 J& Volvox 3146096 [ )& Volvox 853760 [ )& Volvox 53257 (217 )& Volvox 588792
LR 1512261  sEEkE)R 272800 SRR 1105072  SEERE)R 518532
Pandorina Pandorina Pandorina Pandorina
R 5859270  HEHEIR 1231953 SR 1591297  BLE)E 747974
Cosmarium Cosmarium Cosmarium Cosmarium
TR 3751000 TR 179474 TR 426054  +FHEE 106122
Crucigenia Crucigenia Crucigenia Crucigenia
VY 35 ) 5942296  VUfI#EER 277153 VY i35 & 1802887  VYf)® 1677106
Tetraspora Tetraspora Tetraspora Tetraspora
TR 142330 FE#EFE 72553 =t 1178458 ZE#RE 442667
Coelastrum Coelastrum Coelastrum Coelastrum
W] 14274557  WE¥ET] 1698483 WEHE] 14926088 Wiy 4945190
Cyanophyta Cyanophyta Cyanophyta Cyanophyta
SRR 6861513  THEE 136400 L 5389050 TRLESE 3014649
Merismopedia Merismopedia Merismopedia Merismopedia
IR R 7128383  EREE 1353130 IR 8927753 (AR 1411293
Chroococcus Chroococcus Chroococcus Chroococcus
R 284661  fuEEE)E 208953 i ) 609284  fHJEEIE 519248
Anabaena Anabaena Anabaena Anabaena
PREET] 1257252 #REET] 1493552 B 7284712 HREET] 583902
Euglenophyta Euglenophyta Euglenophyta Euglenophyta
SRR Phacus 278730 JmBREEIE Phacus 682331 JRREEJE Phacus 1273459 WAREEIRPhacus 494327
RSB Euglena 978522 PR & Euglena 811221 PR & Euglena 5792954
(e AN 23211722 B3I 12356292 sl 9849539 R[] 980241
Cryptophyta Cryptophyta Cryptophyta Cryptophyta
(SO 22932991  FaiE)m 8676776 (S5 3378246  BRiE)E 2555146
Cryptomonas Cryptomonas Cryptomonas Cryptomonas
W 278730  WRRERE 3679516 W R 6471293  WEFEEER 5425095
Chroomonas Chroomonas Chroomonas Chroomonas
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Fig. 1 Effect of stocking density on algal density (phylum) in
summer
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Fig. 2 Effect of stocking density on algal density(phylum) in
autumn
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Tab. 7 Diversity index of water quality bacteria in aquaculture
ponds with different stocking densities in summer and autumn

1 i) ERIEE EEARIE B
Season Group Shannon _ Simpson _Good coverage (%)
HF W
Summer High density 2.1840.14 0.26+0.03 0.99+0
s
Low density 3.33+£0.26 0.12+0.03 0.99+0
P PValue 0.018 0.019 0.716
"E mE
Autumn High density 3.16+0.08 0.16+0.01 0.99+0
s
Low density 3.52+0.05 0.11+0.01 0.99+0
P PValue 0.017 0.049 0.084
5100 ¢
3 2 * [ =% ¥ High density
EES el .
i1 5 T Y {ikZ ELow density
g = 80
TEd N
X5 ¢ T
‘ﬁ‘c_‘g a 60 -
T2 %
E=EE 40
®eE ==
= o 5
wEZ 20
™ & & -
g 0 N = =
ey

T BB AR e
2| 12 Bacterial phylum

B3 K FRToR 8 BN G T VR R 5
Fig. 3  Effect of stocking density on bacterial communities in
summer
FROR F T B A L (A A AEAR R 72 57 (P<0.01)
** indicates a very significant difference in groups in the same
season (P<0.01)

80 1
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3 {25 E Low density
60 T
40 T

phylumlevel in autumn (%)
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Proportion of bacterial community at

.
2 | § X
0 ,;llf%‘i [
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Bl 4 RKRTRR 5 T 2 v o 7 1) 52 T
Fig. 4 Effect of stocking density on bacterial communities in
autumn
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Tab. 8 Textural characteristics of the eel dorsal muscle in different stocking density groups in summer and autumn

) il T i Rk HE ER e JB o 1k R IE [m] 52 2k B 73
Season Group Hardness  Stickiness Springiness Chewiness  Gumminess Cohesiveness Resilience Shearing force

FENNTTT

PIRIES . 450.79+15.30 0.49+0.04 0.59+0.02 149.54+6.91 318.56+17.95 0.61:0.02

Summer High density
iy

Low density

P{f P Value 0.001 0.739 0.527
wE EEE

Autumn High density
(i

Low density

PfA P Value 0.014 0.676 0.877

414.27+£17.47 0.26+0.12 0.65+0.01

517.1349.19 0.51+0.06 0.57+0.02 228.50+7.18 288.56+10.56 0.59+0.01

153.69+7.31 273.74+13.01

479.95£16.92 0.33+0.12 0.65+0.02 228.08+12.71 274.83+14.13  0.62+0.01

0.90+0.03 16335.53+208.66

1.13+0.02 17483.17+310.49

<0.001 0.133 0.381 <0.001 0.041

0.63+0.01  0.96+0.03 14717.50+477.72

1.18+0.04 16884.18+642.19

<0.001 0.955 0.745 0.001 0.017

®9 EMAETRMAEEFEESWHEINERRT (R
E%)

Tab. 9 Nutrient composition of eel dorsal muscle in different
stocking density groups in summer and autumn (% wet weight)

Ecail ) Koy MRS HER R
Season Group  Moisture Crude lipid Crude protein  Ash
HF WEE 58.63+  22.89+ 1658+  1.l6x

Summer High density  0.01 0.45 0.39 0.07
REE 56106 24.97+ 18.71x 1.03+

Low density  0.01 0.59 0.29 0.01
Pl 0.04 0.031 0.003 0.208
= FERE 60.03x  23.35+ 16.33+ 1.25+
Autumn High density  0.01 0.23 0.35 0.07
REE 5775+ 24.92+ 17.53+ 1.14+

Low density 0 0.28 0.05 0.04
PlE 0.033 0.005 0.024 0.194

e TR DR AT i 1A S B, b3 v R A 4 T 1 P ek 53,
Mia N & BT, R E R 2 e, (EE—
RIMEKFEEEHZEA S ENIT mg/L, T&mT
YLK T FRE0.20 mg/L™ ) 35 Bk 7R 1 25 P b i £
AETE KA TS o

RVE R RS R AR D T K R
BRI E I GR, TR0T USRS e,
BRI, 5% A SR IR KR TN, TP
EEmTh. REEA, KRR — 20 EE R,
I TNAITPSE H T 5 2 B i SR 5 QA WL
WEETE 2 BT, A R B AR,
HATPAITNG &2 & m, HS5 LiRCODFMA A TR
PRTFF AR — 2, SRR AKARATAE & 8 TR A .

32 EMBAFETLEMFEEXNKEEFRRLE
i =AU 0]

VRIS . P2 RN 2 RV R 5 U
B KA (8 F2 K, 142 Chla &8 2 Bt
KA A B A e s, 5. B
— AR AR R E TR S, Y R R R R
0.5 mg/Li}, M4t K afr B AE64—160 pg/L, KIAEH
B E B IR KT 160 png/LINA EE
BRI, BRI, FLANEXTUR/E238 1473 ind./

m’ 3 Fh 85 R K T H6 bR, % T 4 (473 ind/m)
IR 2 a ) B TF i, B 2 KA SR
AW T B RS EON0.86 me/L; S RN
0.56 mg/L; PIZEM 4R ad 235K T 100 pg/L, EFHIE
T KRS B E RIS

TGRS J7 Eh& B 2640 T, EERiE LA
VR B8 7K 0T o 478 773 T I D) 22 AT 52 e 8 2 40
B 73 AT, XK B AR A . ANad, AN]SR
XPIKAER RGN A E 220 o SRIEANFERE T
A REAE AR, — A 25 3", 15 PR AE
E SRR, REAE RO 8] Y TE B K487, B R L
FRRE S B I i E B E KD, AR
FErh, WE BT 35y % T T R R TR B T 5,
HEMX R T AR N A I ECO, ik R4, fe
R AR ARG A 35 ) D' R, e R A B 222 PR K B 2% A TR
A fg s P T K ST I R ) e 4
AR B TR R R, PR B 2R A K, A K AR s AR
Ghte R, 2 Ja A A SRR MR s R, I AH R 2R
e o1l U S TR AR TGN SV %N A= B F I N
SEUKBPRR . &I, HARES .
TEAHIE I A o % B A W v T v, = R T,
TR R AICEE 5 AR SCIRAE — 2 MR 15 H 4518, T
T P, KBRS R . AT Bk gz
PITEEE . BRVE—FONE T S B NA
B, ABACHIE 70 1y B8 P /K AR e ek 9 2 A X
B, vl AN SR AN BE AR S K TR
T IRNIR DT BB 2 FE 1 SRl 2 A e gk — 20 i
HPEAL K B AE A IR DL o
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HEMAEREE RN
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STOCKING DENSITY ON WATER QUALITY AND NUTRITIONAL QUALITY
OF ANGUILLA JAPONICA IN SUMMER AND AUTUMN

YANG Jia-Wen', GAO Min', CHEN Sen', ZHANG Hao-Tian', WU Kun', WEN Xiao-Bo',
HU Xiong’, SUN Yu-Ping’ and NING Li-Jun'

(1. College of Marine Sciences, South China Agricultural University, Guangzhou 510642, China; 2. Foshan Shunde
District Wanghai Feed Industry Co., Ltd., Foshan 528300, China; 3. Institute of Animal Science, Guangdong
Academy of Agricultural Sciences, Guangzhou 510640, China)

Abstract: This research aimed to investigate the influence of stocking density on the nutrient and water quality parame-
ters of cultured Anguilla japonica in summer and autumn. The stocking densities of the low-density group in summer
were 1.51 (pond 1), 1.50 (pond 2) and 1.49 kg/m2 (pond 3), while those of the high-density group were 2.17 (pond 4),
2.14 (pond 5) and 2.13 kg/m’ (pond 6), respectively. The stocking densities were 1.74 (pond 1), 1.72 (pond II) and
1.75 kg/m’ (pond III) for the low-density group and 2.36 (pond V), 2.34 (pond V) and 2.36 kg/m’ (pond VI) for the
high-density group in autumn. Each time, five water samples and four eels were collected from each pond and each
density groups, respectively. The results showed that high-density ponds exhibited lower water transparency and
dissolved oxygen levels compared to that of low-density ponds (P<0.05). Moreover, high-density ponds had higher
levels of nitrogen, phosphorus, ammonia, nitrite, chemical oxygen demand, and Chlorophyll a than that of their low-
density counterparts (P<0.05). Bacillariophyte, Chlorophyll, and Cyanophyte were found to be ten times more abun-
dant in high-density ponds. The Shannon index of bacteria decreased in high-density ponds while the Simpson index
was the opposite. Actinobacteria in high-density group was significantly lower than that of low-density group in both
seasons (P<0.05). Proteobacteria was significantly higher than that of low-density group in the summer (P<0.01), while
Bacteroides was significantly higher than that of low-density group in autumn (P<0.05). In terms of nutritional quality,
muscle firmness, shear force, chewiness, reparability parameters and crude fat and crude protein contents of Japanese
eels in high-density group were significantly lower than those in low-density ponds (P<0.05), while the moisture
content was the opposite (P<0.05). In conclusion, compared to low-density ponds, parameters like water quality index,
algal composition, bacterial diversity, fish body composition and nutrient content in high-density group showed nega-
tive effects, which together constituted the sensitive parameters of Japanese eel quality and its culture environment.
Moreover, 2.13—2.17 kg/m2 in summer seems to be an inappropriate density, which caused eutrophication and mild
pollution in this study.

Key words: Stocking density; Nutritional quality; Texture; Changes of water quality; Anguilla japonica



	1 材料与方法
	1.1 设计分组与饲养管理
	1.2 水样的采集与分析
	1.3 生长相关指标计算公式
	1.4 质构分析
	1.5 营养成分分析
	1.6 数据分析

	2 结果
	2.1 夏秋两季不同放养密度对鳗鲡生长的影响
	2.2 夏秋两季不同放养密度对养殖塘水质参数的影响
	2.3 夏秋两季不同放养密度对养殖塘藻类分布的影响
	2.4 夏秋两季不同放养密度对养殖塘细菌微生物群落多样性的影响
	2.5 夏秋两季不同放养密度对养殖塘细菌群落组成的影响
	2.6 夏秋两季不同放养密度对鳗鲡背肌质构特性的影响
	2.7 夏秋两季不同放养密度对鳗鲡背肌营养成分的影响

	3 讨论
	3.1 夏秋两季不同放养密度对水质参数的影响
	3.2 夏秋两季不同放养密度对水体营养状况及藻类分布的影响
	3.3 夏秋两季不同放养密度对养殖塘细菌群落多样性和菌群丰度的影响
	3.4 夏秋两季不同放养密度对鳗鲡背肌质构与营养成分的影响

	参考文献

