54540 % B 2 )

2021

e

C S AN

Journal of Huazhong Agricultural University

£ 3 A

DOI:10.13300/j.cnki.hnlkxb.2021.02.019

J&X

N 44
~.

MRer B, RS A E R
1P REKXRFRZFR/ BLEREGIHHREGZE IR KHFRL P, KR 4300705
2.7 M HR—ARFIRAANSE M 511400

WE MK FRAE AT R R 3 IR K B 3 A VR R AR K BRI ARDRE R R R AT T A )
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13.60X; +11.10X, +2.22X, —2.20X; —2.06 X, —51.57.Y, =2243.92x, +5.542; +0.90x, +0.006x, —57.48 (&
BY EFIFEY AR XX VX X X X SR B R E AR pH L BB VR ARG Y, R RS
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LR KB R 3 KRR K 5 IR K S X Y
AT VE AR BETE 1%~ 8.6%0 J& T LI K K A7,
AT B BARK TR A A5 IR K48 300 Btk i B
K A5 R TR AR A G, ) B A AT P R AT 1) i 3
TE #th B S b B IR A 0 & AR AR RN T
i R K Tt 38 L TN VR U JEIR K AR 2 Ak b I K BR R RN
5 B A E A R BR A - R UL OC T I 3 K A B
S S AR B A E I Y HRE . R, AR BF ST
A X7 N I R IR K R 2 Ak 3R B Tt I A 3R AR A

F4TH . AR = F AR AR R LT (CARS-46) 5 1L 2 4l B B35 F 0 (2019-620-000-001-33) s A AR IF K 1 H (3177225)

21 , E-mail : chenhongdiao@ qq.com
WAEVEH . %, E-mail: guzemao@mail.hzau.edu.cn



% 2

PRETME 25 . IR 7K B 24 4l 575 40 b 358 A e 430 MR k-5 7K T 7 90 A 0 1Y 56 &

179

A TR IR R K B AT I K BRI A 0 BT AR
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1.1 REEHRBIEER

IR e HEAE T PN T3 — 7K 7 FR A A PR W R 1
FRH K M (N22°3637.96", E113°37'16.25") , F7 4H A6
KO3 R = HWFRHE 53 e e R oR A TR, K
B 3 A J2 5% R A A T s S UF R A T
ALY R 11 339 m® , JKIR 2 m, 3R 1%0~5%0, B4
WIERL A 1 & ASECRHLA 6 & 1.5 kW M4 4R
B A 3 B AF AT FR 00 3 b fh, I I &
Ft ¥ A (Crenopharyngodon idellus ), I #& T )
(Carassius auratus auratus) ¥ (Cirrhinus moli-
torella) F§ CHypophthalmichthys nobilis) ; 5 fit
T R B A 43 3 3 700 (100 ~ 200
g/&) .1 000(50~100 g/F&) .1 200(10~20 g/F&) .
150(250~300 g/E)JE /667 m*,
1.2 ER R

Tt 398 ) A3 MR R (R M R — (DRl 5 MR/ b 3
R X100 20) 32 AR A0 7K R RN B A A% T E L A
(7] A 114 e £ 7E A () A IR T 45 MR A [ L A [ 6% 7K
T AELAS [ KA 1 o i ) R R R AN R, 3—11 A
MR WL R 1, o 8—10 J J& it 5 4 W 3 iR
LOLNE: D

x1 RitfsmzE
Table 1 Monthly planned feeding rate %

H 6 Month A /g Grass carp specifications
Uy on

100~200 200~300 300~400

3 H March 3.0 2.5 2.0
4 H April 3.0 2.5 2.0
5 J1 May 3.0 2.5 2.2
6 H June 3.2 2.7 2.4
7 A July 3.4 2.9 2.5
8 H August 3.5 3.0 2.6
9 H September 3.5 3.0 2.6
10 H October 3.5 3.0 2.6
11 H November 3.4 2.9 2.5
1.3 MyEKERE

RAERTE A 2017 4F 9 H % 2018 4F 9 H . &4~
H B 8: RFE (KR 2017 4E 12 A 1 2018 4E 1 —2 A
AN CREEAR 1 JE 2 WL F 07:00~08:30 #E17.
SR AR A R b 3 DU 5 0 A 2 28 S O A R
3m AT RFETREE KT T 0.5 m, 3 Nt 5 R A

I3k —30, Ik MOCERE8 .
1.4 Vi & W K RE T E AR 4R

BRI RS L1137 REFIM 1 LIRAK
FERCIESC Y0 5 8 B 48 h J5 , FH ML WA W b v W
JEARBE R 4R & 30~50 mL I ARG P B IFIE
SROKFEARRR, FH T P i 2R W 8 5243 T
1.5 MIEFELIERNE 7%

JK ¥i& (water temperature, WT) Fl i& & (dis-
solved oxygen, DO) fifi F F} 22 R H: = £ #5 20 AL
W 5E 5 3% B BE (secchi disk. SD) i A 5% G 22 (4 4% I
SE 5 30 B Csalinity » SAL) i T 35 BE 710 5 5 pH (B
JH 2 15 e 397 8 4% X pH 3 I &2 5 & Al (total nitro-
gen, TNt 1T [ 5¢ R 55 L3 47 s o Bl Ve 3 At 12 9 914 fi
A3t 6 BE € (HT 636-—2012) 5 &k (total
phosphorus, TP) fft H & 5 3 58 08 37 b o 4H R 8% 47
JEERE M GE (GB 11893—1989) 3 & & (NH, -N)
7 1 52 30 55 08 B b o 48 D33R0 43 16 ' B k0
(HJ 535-—2009) ; AK A A (NO,  -NO fifi 1] [ 58 31
B 30 b o A R R A 4 OO BRI 2 (GB
7493-—1987) , falkH %M (feed quantity, FQ) Fn
2 WRR A U] [B) e} A SR 43 MR, AR 5 R A A
MR — 28 T R BB SR BB B R G T i
1.6 MEZFFEMEEMITHAGE

DI E Y e . IR I AR R AR AL
Z W SCHR[S-10 1% %0k,

DIHEOT . B E ARSI A XS R
SCHRC8 AL 11 AT o
1.7 HBERESHHR

PRI A Al o R, BRI 1 8] 2 9k 3 A il e 3 R A
T (491 249 {6 + s ofE 227 4 L AT SPSS 22,0
78 2 /R & (Spearman) #H 3¢ 1 £ JC Bl 13 43 #7,
Canoco 5.0 # 47 JC 4% HE )% (redundancy analysis,
RDA) 43 #7, | Excel 2013 #1 GraphPad 8 fif[& .

2 ERS55MH

21 AREEESHIEKRIERHXER

2017 AF 9 H & 20184F 9 H . F#4E T 3 fiLfaFl .
EeyEmtE sy 12 H 4 H.6 H 28 H.8 H 29 H,
HE 1 ARHL.FQ 2% LT MR AL, A
3 A I LAy 9—11 A 4—5 AR 7—38
A dE TN MR EE R G FQ Y 3G hnm g kX, Horp 9—
11 AJUH W, TN 1y 28 Ay [l o 2,472 ~12.698
mg/L,#{H K (7.079 +2.004) mg/L, W H B 7F
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2017 4511 A 21 H(12.698 mg/L).

Wi WT 28R JE AR 17.59~31.42 °C, F341{E
J9(26.764+4.05) C,7E9—10 HM5—9 A WT I
REAE 10 A A A 11 AEA 2 ISR .3 —4
A WT i sh8 K DO &t 6 —9 A%, 10 A%
WA 5 AW shi K, H AR E, DO 148 1635 Bl ok
1.46~5.54 mg/L( 1 B),

WyE TP Wk BEA 3 NECKIE(E, 40 312 3 H .
5 Af8 A.TP ZELYEFl R 0.081~1.034 mg/L.3
5 }9(0.50340.199) mg/L; W3 TP H B 1 #4 Fifi
FQ 4 T e T 3 K, J5 X Fh oG R w55 (B 1 A i
K1 E);SAL ZF 28K, 10 H B4 3 H L
FE 200 Ph B R 11 Al 4—9 A3 EAE 2% U
TLHAp 78 A ERMK(E 1 B,

M NH, -N B R kL A AR R
0.347~6.457 mg/L, ¥} (2.1594-1.456) mg/L,
Hopoih B 2 R {E, 4o & 2017 4 11 H 28 H
(6.457 mg/L)F 2018 4F 5 J] 28 H (5.519 mg/L).
s NH, -N kR FQ b 7Hm b7k B2 k4 FQ
W JLR, NH, -N 5 0 — it 78 FQ 5 0 5 JL K

15

4% 10°F
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1.0

HW/(mg/L) TP
o
&
T

0.0/

NO,-N

MNO, -N Bat v B A 2 D0EE ., 4000 BLAE 10
HAFe . 9—11 A% LG PR 3—8 A
WIEL,NO, -N Jiat i B2 % i LI, 2 i K E R &
W REAE 1 O, ARG 0.082~1.280 mg/L,
P A (0.39140.262) mg/L. MW¥ NO, -N JF & #
JEEAE — 0 [ B FQ 3G i b T B S 2P G
RL1E 6—8 1AL EaE S sE NH, -N HLI(E 1 A
ME 1O,

hyE pH {H 4 4 B AR B AR A b A 57 5 I [a)
B3GR B Ry 4R B 7.84420.36, 435
TE 2018 4E 3 A 7 HAI 4 A 24 H B A/ ME(7.18)
FlE KAB (8.27) 5 it E SD {H#AK . FATE 20 cm LA
T, SD fH 4 4 B R 5T R B {E D (16,00 £
2.99) em([# 1 D),

F FQ 5K B8 brf Spearman A 4041, 45 1
WR:FQ 5 TN &2 W IEMK (P <<0.05),r =
0.614;5 NH, -N.NO, -N,TP,pH,WT,DO,SD
A SAL JC 't A L - {H 5 38 0.321,0.294,
0.266.0.254.0.01,—0.123,—0.172,—0.01,

T8

— WT

@
KT WT
%4/ (mg/L) DO

EWE/em SD

V%0 SAL

Sogagogasoaaooa

H A Date

[ Hp e 2 e s R BL BE AN O I 1E] . The blue vertical line in the picture represents the time of pond transfer and seedling release.

B 1
Fig.1

FQREBUIERNHEE

Dynamic changes of FQ and various physical and chemical indicators
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1) JRCIR K Tt I8 7 e AR ) BE VR A5 AL . JBLIR K B
TF R W 5 R L SR 2, AR I Y 9 b R T R 3t
KI8T 71 )@ 149 Fp, Forh 28517 37 J& 78 i, i
Wl 16 )@ 34 FhoREFEIT S M O FhL BRG] 2 )8 4

2 Bh L BEBET] 1 IR 2 B, MIS LU 1] M 3 1] i 26
HE L WA YOS A A AL e (R 3D Hp
T 22 B A AR AT R B ELOC SR s R A X
SRl 5 B ULAIC AR A A /I B B | I T L BR A
VU FE M A L SRR DN BR OB L M JE N IR A% (4R

Pl HREETT 4 Jm 11 R T 4 Jm O R BB 28 AR

®2 WHIREEE A E AL

Table 2 Phytoplankton species during the experimental period

"] Phylum

J& Genus

e

W ¥ 1] Cyanophyta

£k 1] Chorophyta

VT 22 B IR EE VRSB O R A0 M DL B T T AL TR BR B BT L OBk AT A
WEE e L Y BE L B ER ¥ /NS B Planktolyngbya » Microcystis s Raphidiopsis » Pseudanadaena » Anabaena
Anabaenopsis » Oscillatoria » Merismopedia s Aphanocapsa s Aphanothece . Chroococcus, Dactylococcopsis s

Spirulina s Arthrospira ,Coelosphaerium s Snowella

ZRMBE AW I O AR RO | I TS /IR R A RO OB T B O AL
SR TS TR L DU R E YR SR ORI R VB R SR R A R B R
WENHESE L DUBE R IR TR R S S B B L RE WL E I Chlorogonium .
Chlamydomonas s Chloromonas , Cosmarium , Staurastrum s Euastrum ,Chlorella s Crucigenia » Dictyosphaeri-
um s Eudorina s Closterium s Qocystis s Scenedesmus s Coelastrum s Westella s Tetrastrum , Tetraedron , Pando-
rina » Elakatothrix , Selenastrum s Pediastrum ,» Nephrocytium , Scheroederia » Kirchneriella s Actinastrum »
Oedogonium , Pyramimonas » Characium , Carteria » Quadrigula » Chodatella » Goium , Golenkinia » Volvox ,

Planctonema s Pyrobotrys s Pteromonas

fit % ] Bacillariophyta
%37 Cryptophyta
#9171 Euglenophyta
317 Dinophyta
4% 1] Chrysophyta
## 1] Xanthophyta

FHE i EAE W NIRWE BT M B Navicula ,Melosira ,Cyclotella »Synedra ,Chaetoceros

W B B Chroomonas , Cryptomonas

[p BE S R E HE AR R BRI Strombomonas  Euglena , Trachelomonas » Phacus
Z W W A B BE Peridinium .Glenodinium ,Ceratium ,Gymnodinium
ZB4L W 048 Prymnesium . Chromulina

& 1% Gonyostomum

x3 REEFHFEVAETEAZMEIT

Table 3 Monthly statistics of main dominant species of phytoplankton in experimental ponds

H 1 Month

e Fp (P E) Dominant species (Dominant degree)

3 H March

4 H April

5 H May

6 H June

71 July

8 H August

9 H September

10 A October

11 A November

A PE R 223 (0.39) PR AR B (0.14) JERARHEC0.12) UM BE (0.06) A8 A= M8 (0.05) (Al JE /INER 3 €0.04) | 1 ol i
# (0. 03) Planktolyngbya subtilis, Pseudoanabaena , Chlamydomonas globosa, Scenedesmus quadricauda

Scenedesmus obliquus s Cyclotella meneghiniana sCryptomonas erosa

29T B 2296 €0.42) AT BRTEHE (0.14) R AN (0.10) (A B /NER B (0.05) \KRIE BR#E(0.02) Planktolyngbya sub-
tilis ,Spiralina princeps Scenedesmus obliquus .Cyclotella meneghiniana s Euglena acus

£ P B 243 (0.49) VAN 248 01D DU R HIEEE (0.10) HFJE/NER#E (0.03) (B AR (0.03) Planktolyngbya sub-
tilis yMerismopedia tenuissima s Scenedesmus quadricauda Cyclotella meneghiniana s Euglena viridis

I PF 2238 (0.43) A R (0.11) B R /INVER 3 (0.08) L B B /NER 3 (0.03) Planktolyngbya subtilis , Pseudo-
anabaena sChlorella pyrenoidesa sCyclotella stelligera

I B 22 90.0.28) BRACHEC0.10) =1 A 3 (0.03) 2 P BRI C0.13) TLE /NI 3 0.02) 2L Y9 €0.00)
Planktolyngbya subtilis Chlamydomonas globosa s Chlamydomonas isabeliensis , Chlorella pyrenoidesa »Cyclotella
stelligera sGymnodinium eucyaneum

ZUF B 229 €0.36) JERACHEC0.12) L =M ACHE (0.02) R IR /N ER#E (0.08) | U J M #E (0.04) | B R T (0.03)
Planktolyngbya subtilis s Chlamydomonas globosa s Chlamydomonas isabeliensis , Chlorella pyrenoidesa , Scenedes-
mus quadricauda sGymnodinium eucyaneum

YNVERE 22 3 (0.37) R JE T 4835 (0.28) (BRACHE (0.08) VAR X /INER B (0.04) (B BB B (0.03) Planktolyngbya sub-
tilis sMicrocytis incerta s Chlamydomonas globosa »Chlorella pyrenoidesa s Euglena viridis

AT 223 (0.24) R TE WOHE BE C0.34) O I MBNE BE (0.26) VER A B (0.12) T B M €0.02) B /N IR 3 (0.02)
Planktolyngbya subtilis s Microcytis incerta s Spiralina princeps sChlamydomonas globosa s Scenedesmus quadricau-
da ,Cyclotella stelligera

AP 22 3 (0.14) AN BHORE BE (0.16) L B/ B E R (0. 11) B fra 2 38 (0.20) T JiE B (0.30) L BRAC 3 (0.04)
Planktolyngbya subtilis s Microcytis incerta s Microcysti minutissima » Anabaena spiroides ,Oscillatoria subcontor-

ta Chlamydomonas globosa

H A5 BUE I W AP $9% , Note: Values in parentheses are species dominance.
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2) R A IEIE U S DR VE G5 . CRAESE IR PR AR RS AR R AR SARI AT T A 2 e L /D
RGR O RGP AL R I 34 I8 62 Rh . B RS RN B ISR AR LU BRI R
Hrr 559 18 J& 36 R, 40U 7 J& 16 i BUMAZE 5 BRI HFI LGSR 81K & hy F s IR BEsh W Fh 26
JE SR B A JE 5 R, R S AL RS EELUFE A S AR BRI AR 2K R 2%
BRI G 200 0 BRI B R A b e P e IR,

R4 R HI A H B R Eh T 2

Table 4 Zooplankton species detected during the experimental period

2 Types

J& Genus

JE A 8¥ Protozoa

# W Rotifer

125 Cladocera

1 £ 2¢ Copeoda

W0 5¢ dUR I R A% HUR AT D RUE A R (R O R S VR R R VB R R R Ll
JB ok R R A R A dUE R R S St R MR R 8 R BUR Dif flugia . Sathrophilus . Cy-
clidium , Frontonia , Acanthocystis yRhagadostoma »Coleps , Aslemasia »Col poda s Paramecium ,Vorticella , Hlate-
ria s Euplotes s Strombidium , Strobilidium ,Stylonychia ,Uroleptus

BRERE. AHRE. RERE.ZERE.ZERE.®RERE Y BRIE Brachionus, Keratella , Asplanchni-
dae s Polyarthra s Filinia s Trichocerca s Synchocerca

PRI RS RS EE RERE . FIREE K EIR Moina , Bosminopsis , Bosmina baird , Dia phanosoma fisch-
er,Sida

TGk AP KB )R  EHSIK &R IR OIK ZJE 8k 8 )8 Nauplii , Sinocalanus , Eucyclops , Thermocyclops ,

Lernaea

®5 RBTENDNAEEER B G

Table 5 Monthly statistics of main dominant species of zooplankton in experimental ponds

H 15 Month

L #Fp (PL# %) Dominant species (Dominant degree)

3 H March

4 H April

5 H May

6 H June

7 H July

8 H August

9 H September

10 H October

11 H November

MWRHFEH (0.18) (&% 2 lF HLC0.17) FhUFAM HL(0.12) 355 HL(0.10) I 1§ 8 H(0.07) L R 5 8k HL (0.06) P 4E 48]
A H0.05) \ Z 598 B (0.02) /NEZ R H(0.03) Difflugia avellana s Strombidium wviride , Euplotes muscico-
la \Vorticella convallaria » Sathrophilus oviformis . Halteria grandinella s Tintinnopsis sinensis ,Uroleptus dis-
par s Polyarthra sp.

B I J65 L €0.12) (B i L €0.12) VB P 5E HUC0.10) | J Hh B4R 1 (0.04) | BTG 6 HL(0.04) BUR% HEJ 12 (0.03)
JEE R L (0.03) /N AR H(0.05) AR R 8 HL(0.02) Sathrophilus oviformis ,Strombidium viride , Di f flu-
gia avellana ,Cyclidium centrale , Askenasia volvox s Paramecium aurelia sUroleptus caudatus s Polyarthra sp.,
Brachionus calyciflorus

£ 20 H0C0.33) Ja A% L (0.13) L BRIE MBI 1 (0.12) (T4 B HL(0.06) L B AR 5E 1 (0.04) R HL (0.04)
TEUEA H(0.04) /N BEE B (0.03) (/N SF R 8 B (0.02) Strombidium viride , Cyclidium centrale » Sathrophi-
lus oviformis , Askenasia volvox sColeps hirtus ,Stylonychia curvata s Tintinnopsis sinensis s Polyarthra sp.,Tri-
chocerca pusilla

L2007 B C0.30) ARARINAS B (0. 14) A AP 5E 0l (0.12) | P AR HL4S 1L C0.10) L BT W L (0.05) /N 5 J2 §
(0.03) K = H H1(0.03) A B R E 1 (0.02) Strombidium wviride , Tintinnopsis radix , Dif flugia avellana ,

Tintinnopsis sinensis s Sathrophilus oviformis,Sathrophilus oviformis,Filinia longisela s Brachionus angularis

L 207 HUC0.20) ([T AR 75 11.(0.12) L BRJE MBS L (0.09) L i A6 8144 1 (0.05) & I B 3 0.03) L ffy 98 8 R 4
(0.02) \J7 4 Z 58 51 (0.02) , K =48 H.(0.02) Strombidium wviride . Stribilidium gyrans ,Sathrophilus ovifor-
mis , Tintinnopsis sinensis s Acanthocystis aculeata s Brachionus angularis s Polyarthra vulgaris s Filinia longisela
2l 1UC0.14) (BRIE I I L (0.12) AR HLC0. 1) (R AR UL 1L (0.07) B TiE D 1 €0.07) L LK B 1t (0.04) L B R
HIHE HLC0.02) T A0 2 B L (0.04) B R HL (0.02) Strombidium wiride » Sathrophilus oviformis ,Vorticella
convallaria s Tintinnopsis sinensis s Euplotes muscicola s Askenasia volvox » Acanthocystis aculeata s Polyarthra
wvulgaris , Stylonychia curvata

22 UF L C0.15) BRIE MBI R (0.11) L34 Bl 1 €0.08) R 1L (0.06) )7 A 22 i #E L (0.04) AR R 4 1R (0.02)
Strombidium viride s Sathrophilus oviformis,Vorticella convallaria sUroleptus caudatus s Polyarthra vulgaris ,
Brachionus calyciflorus

ZRAANEIR(0.38) HIHE B 1R (0.12) L B E AP He 0.12) L ADIR LA H (0,11 sh AR L8 L (0.10) iy S8 R 8 1k
(0.02) ) M Z M H (0.04) Strombidium viride » Askenasia volvox s Euplotes muscicola s Tintinnopsis radix ,

Tintinnopsis sinensis s Brachionus angularis , Polyarthra vulgaris

220 1L C0.34) (AR L (0.12) (HRUEAR 1L (0.12) L HTHE T 1L (0.10) LR Bk R €0.07) ARDIRBLER 1L (0.04) T
i 2 B EE . (0.04) AR R 1L (0.02) Strombidium wiride , Tintinnopsis sinensis s Euplotes muscicola » Aske-

nasia volvox s Halteria grandinella , Tintinnopsis radix s Polyarthra vulgaris s Brachionus angularis

LIS B N R AE A E . Note: Values in parentheses are species dominance.
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3 MR I 5 TR Y A P i T ARG
o WIEFIAEY AV =R 2017 4 9—11 H IRHF
FasE s N 2018 4F 3 H A T4k EJF, 76 5 A 9135 B
B, B shig K. 7E5—8 Am (E 2), FifH Yy
R AREVE B 14.68~62.12 mg/L, ¥ {H A
(35.15+12.66) mg/L., TFWFME Y £ W & H b
FQ 14 iy 3 iy e, {5 XF TR A ) AR W) e R
M A PR
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Fig.2 Seasonal changes in feed quantity and

phytoplankton biomass
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(P<C0.05) 1 0.525(P<<0.01) ; FQ 5 F 3¢ 5l ) e
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5L RDA =4 HE 7 (R 4) 25 5 oL 5% i 77 3 AE
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Table 6 RDA sorting axis parameter value table of feed quantity
and water quality index and plankton biomass
e i1 i 2 i 3 il 4
Parameter Axis 1 Axis 2 Axis 3  Axis 4
s 4T
‘h‘{E{H 0.3225 0.2901 0.061 2 0.006 1
Eigenvalues
R AR AL (R
Explained variation 32.25 61.25 67.37 67.98
(cumulative)
Yy i 5 P05 R AR G A
Pseudo-canonical 0.878 0 0.833 2 0.698 8 0.5835
correlation
fift B G AL CRBD
Explained fitted variation 47.23 89.72 98.68 99.58

(cumulative)

0.8F

RDA#H2 RDA axis 2

-0.4 1 1 I I 1 I I 1
-0.6 0

RDA1 RDA axisl

ZPB. 77 sh ) = W) Zooplankton biomass; PPB. 7% ii# i ¥ 4 ¥
# Phytoplankton biomass; PZB: J& 4 & ¥ 4 ¥ & Protozoon bio-
mass; CB: VRIFH 723 AW & Crustacean biomass; RB: % HEH)
H# Rotifer biomass.

B4 (ABHERE KRERZNRE
Y =K RDA =4 HF
Fig.4 RDA three-dimensional sorting chart of feed quantity,
water quality indicators and plankton biomass
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DO.pH HI TN, 5 7 i# A8 4 F1 I Uie 21 0 26 ) = i 2
T A IE S B, T AR ) AR ) T B R R® =
0.686, 1% J5 R*=0.654 (P <C0.01), Durbin-Wat-
son=1.532; ¢ F sh ¥y £ Wy i N LAY R* = 0.482,

x7

P 5 R2=0.448 (P <0.01), Durbin-Watson =
1.017 5 B 52wl A I 25 5 8 &2 A FH 09 X7, i 228 1
Fe B ) PR, Sy B T AR Y AR Y o B AL
®7,

FHEEYETNERE PR

Table 7 Regression coefficient of plankton forecast model

T i 58 7 AS i EEEEN~ e 3 RT3 5 Bk X
Predictive moder Variable Regression coefficients Significance Rejection factor
H U Constant —51.565 0.182
SD(X1) —2.064 0.000
R A Y NO, -N(X3) 11.101 0.001
! pH(X3) 13.592 0.005
Phytoplankton biomass Y, TPCX ) 16.072 0.011 WT.FQ.SAL.TN
NH, -N(X5) —2.201 0.003
DO(X ) 2.216 0.010
# $0 Constant —57.486 0.007
FQ(x,) 0.006 0.000
RUSINEURY, SD(x,) 0.893 0.000 WT.TN.NH, -N,
Zooplankton biomass Y, ) 5.537 0.033 TP.NO, -N.DO
SAL(x ) 2 243.919 0.000

MNFE 7 AT AL, NS A Y X i AR A A W
fift %y 65.4 %, H AR 52 A i 3, UMY,
Wekti ) 24 Wy /) = 16.07X, +13.60X, +11.10X, +
2.22X;—2.20X;—2.06X, —51.57, AR Y, %} iF
Wesh A R B RN 44.8 %0, A A8 RERS 0 3
T LAY Y, (FF Ui sh W AR W) &) = 2243. 92, +
5.5425 40.90x, +0.0062, —57.48,
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BRIX S i e L R R R AR N RIS A AR B AR
% W B B M (16.00£2.99) em, K T K 28 & 4 57
B IR TR A AR AT AR A I AR AR R R
Ee QS = b S Wit S ) | SO s RGNS K -/ N
Ye b i B, S 20U U O WY R AR, A I
NH, -N#l NO, -N {8 & T H Al K 2 85 58
gD SR B fn 2% K WP ) &b T ® NH, N
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1S A P b B SR T R S WO R
AT 50 R AR R, ZE e AN UG i R A R
HEY) 200 kg/667 m? ., AR 46 I A A0 3R 4
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AR 15 o I % B ] 10 185 4 b 8 40 ) ik R £ 2 S 4
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TE) P 5 T 38 A b 5 B T B £ 2 R FE AR
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TER AW ] & IIE A ) 71 8 149 b, P24
22 P B S A X O T, VR 22 3 e F At K B
AAHKHGE " W UL SR A R A A
INREETR . AN .9 — 11 A A b 3 b & B /D B
WA LW (Chaetoceros) Vi W BUR 7K It 3 V7 Ui A4
YR 2 15 7K ORIR K S0 52 i L HL A B 3 78 TR
KRS v AT OE R AR . 2R AR X A 5 BE
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FQ 5ith ¥ 8 % b I ¥ Z M K & R %, A AR
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M NO, -N ¥ L% FQ 5. Mk H 44
50 %6 ~80 %6 HY A HE A K IR 55, 2 0t I /L 3 0 ok
P BT DAE R R 5 16 /5 NH, -N R NO, -N 1
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Relationship between feed quantity,water quality and plankton in intensive

grass carp aquaculture pond with salt-fresh water

CHEN Hongdiao' ,ZHAO Dandan®?, YANG Hao',GU Zemao'

1.College of Fisheries , Huazhong Agricultural University/
Engineering Technology Research Center for Aquatic Animal Diseases Control and Prevention ,
Wuhan 430070,China; 2. Guangzhou Chengyi Aquaculture Co.,Ltd.,Guangzhou 511400,China

Abstract In order to explore the relationship between feeding quantity,water quality,and plankton
in intensive grass carp farming ponds with salt-freshwater,the water quality,amount of feed,and plank-
ton of three brackish water ponds in Guangzhou Chengyi Aquaculture Co.,Ltd. were sampled and inves-
tigated from September 2017 to September 2018. Spearman and Canoco 5.0 were then used to correlate
and rank the data. The results showed that the feeding quantity was significantly positively correlated
with the total nitrogen concentration of the water, with correlation coefficient of 0.614 (P <C0.05),and
was not correlated with the other water quality indicators including water temperature, pH, transparen-
cy.dissolved oxygen,nitrite,ammonia nitrogen,total phosphorus and salinity. The feed amount and phy-
toplankton biomass were significantly positively correlated, with the correlation coefficient of 0. 354
(P<C0.05) ,and the zooplankton biomass was extremely significantly positively correlated, with the cor-
relation coefficient of 0.447 (P<C0.01). The RDA ranking analysis was performed on the feed quantity,
water quality index and plankton biomass. The sorting results showed that the feed quantity and total
phosphorus were the key factors affecting zooplankton and phytoplankton biomass, respectively. The
multiple regression data model fitted well,with the interpretation rate of the prediction model for phyto-
plankton and zooplankton biomass were 65.4% and 44.8%, respectively, and the models were Y, =
16.07X,+13.60X,+11.10X,+2.22X,—2.20X; —2.06X, —51.57; Y, =2243.92x, +5.542, +0.90x, +
0.006x, —57.48 (Y, is phytoplankton biomass,X,;,X,,X;,X,,X; and X, are transparency,nitrite ni-
trogen,pH ., total phosphorus, ammonia nitrogen, and dissolved oxygen, respectively; Y, is zooplankton
biomass,x; .2, x5 and x, are feed amount, transparency.pH .salinity respectively). In conclusion.in in-
tensive grass carp ponds with brackish water,the feeding quantity has a significant effect on the total ni-
trogen concentration and phytoplankton in the pond. At the same time,the purification ability of phyto-
plankton to the pond nitrogen also limits the amount of pond feed. Therefore, the regulation of the feed-
ing quantity in the pond should take the water quality and plankton into consideration. It is suggested
that when the phytoplankton biomass of this type of pond is 40-70 mg/L,the pond water environment is
relatively good and stable.

Keywords grass carp pond; salt-fresh water; intensive farming; water quality; plankton; feed

quantity; predictive model; water environment; aquatic diseases; biocommunity
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