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Abstract

The effects of floating bed planting ratio of water spinach Ipomoea aquatica Forssk on water puri-
fication and growth performance of oriental river prawn Macrobrachium nipponense were studied
in this paper. The tests were conducted in 8 earth ponds of same area which the density of oriental
river prawn was 40 ind./m?, three treatment groups were installed, the floating planting ratio of
water spinach was 6.7% in treatment group 1 (TR1), the floating planting ratio of water spinach
was 13.5% in treatment group 2 (TR2), and the floating planting ratio of water spinach was 27%
in treatment group 3 (TR3), there was 2 earth ponds of no floating bed of water spinach as check
group (CK). The results of three and half months (105 days) aquaculture test indicated that, the
weight gain rate (WGR) and special growth rate (SGR) of oriental river prawn were increased by
planting floating bed of water spinach. The survival rate (SR), yield and weight specifications of
oriental river prawn in three treatment groups were significantly higher than in check group (P <
0.05); Feed Conversion Ratio (FCR) of oriental river prawn in three treatment groups were signif-
icantly lower than in check group (P < 0.05); but there was no significantly difference between
three treatment groups for SR, Yield, weight specification and FCR of oriental river prawn (P >
0.05). Under the same environmental conditions and management methods, the results of the wa-
ter quality analysis data showed that, the concentrations of ammonium, nitrate, nitrite and phos-
phate in all three treatment groups were significantly lower than in check group (P < 0.05). Com-
pared to check group, the mean clearance rate (CR) of ammonium nitrogen, nitrate nitrogen and
nitrite nitrogen in three treatment groups were respectively above 30%, 20% and 19%, the mean
clearance rate (CR) of active phosphate in three treatment groups was above 40%, so floating bed
of water spinach can strongly absorbed and removed to phosphate and ammonium nitrogen, but
for nitrate nitrogen and nitrite nitrogen bed absorbed weakly by floating bed of water spinach.
Integrated evaluated of water purification and oriental river prawn growth performance index,
the TR2 were the best. So, approximately 13.5% of floating planting ratio of water spinach can
improve water quality, and increase yield and SR of oriental river prawn, enhanced growth per-
formance of Macrobrachium nipponense.
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1. 3]

i (Macrobrachium nipponense Forssk)&— Mg FRMEE R WEIRSE, K2 KEEAE Z K™
f, THE OO IR E WK TR ) AR R 1] [2]. BEE AT & AR B B SR E AN W,
HEELLM B IR R M K RO E S FRIRE3] 4], FERRASMEE K ESE. B,
] Py 425 3 sl R R K AR R A A R RIS TR . 4R TR /K IR R B IR IR S itz — (5] [6]
[7]o H 20 22 70 SEAR LK, TEKMRTG K IE B B A AE VR IR B AR B ] AME B2 RERIT R T K&
IR FE[8]-[15], 1T /KA B il 1) A2 A R B WRSOR F 7K AR 7 SR A IV i 48(DO) AR KR
Sy E ISR, &G E NI SR F O IR AT A A R K OK P IR RIS AR, BRI AR B
KRR BSOS R DR KR, BT IGRAR = i EKIERA[16] [17] [18]. Z0E
(Ipomoea aquatica Forssk)/& 2 FIBEFR, & —Fh = R X 7K A R[19], HHEHEAEKEREAN
20C~35C, A%, BFEHEZE. WA, E&TmEi, PERESHO iz S0XTERENS
FER3E, W —FRrbb iy ik, T2 . 2SO MARE S ks T EAE KRR X R E (1 FR AR BR
FA AR ALK, HO8EAE, A, T 8FRSBMCR AR B, Bk, 205
AR S TRIR B T 7K 7 FR 5 D AR TE AL 22 [20] [21], AR T-2EMB 3% F2 58 BE o] A B sk B A o . SURE
X} FRGE B B A KA R A B 3R FH (A 25 O ST PR o R 5 /K THT ) B33 LU g O 9 5 T, I R
JAH AR IE -

AREFH B HBITAESIER, BERE IR IR A 5 = A R & K B 9 250 3807 PRTE 7558
IRIREE (A F R, LN TR] 3 7K THT EE A8 (1 23 500 S35 AR 7 MR R 2B K L Bl SRR = 1 55 7 T 52 il
JAE T R FRGE I IE B K AR B3 00 AR P A R AR AR

2. MMERHE
2.1. WEHH

1) REFFESY: FHUFEFONEAEHFIR K157, BERNMEF AR K (1.526 £ 0.313) cm, F
P (0.062 £ 0.013) g.

2) RIEFHEPIKAETER: 250 EF 1 R IE T A Hh KA -

3) REAESTER: HERLL 10 ecm T FHIKTE 1.5 m > K 3.0 m FVRAREEL, B 1 MFIK 4.50 F
JiK, FHARRIE SRR Z (B R EE B0 1.0~1.5 m.

2.2. AT

ARSEHG T 2019 4F 5~9 HEVL il A BR A 7 FRE I B T 8 AN IR M IE R 1.1 5, F
BIKIRZ) 1.20 m). I3 R 2R AR Y b 1Y .

SEEG IV 3 AL ERA, RPALFE 1 ZH(TRI1), 4bFE 2 4H(TR2), AFEA(TR3), HEFFIEA(CK), K
I 2 ANTAT L . SARIG AL T ARG 3 40N 3.2 J5 /R (RP 40 ind./m?), JRFE A S H 26 H,
9 H 20 HE5 W, HIHFIFFREIRRFFSE 115 d.

][l
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AbFE 1 (TR ZRENHIEK 10 N2 ORETFR, RIZ) 2 OR300 45 m® (I A&7
PRI FR 20 15 i 3 IR T AR 1) 6.7%) s ALFE 2 4L(TR2) MR AE 20 ANAEASVERIR, RIVZ) 28 0o S Rl 1 #1235
990 m?® (BRI A2V PR O T AR 40 5 W SRV T AR A 13.5%): AbFE 3 4L(TR3)MZALE 40 NMESIFR, BILEE
SRR T AR 23 58 180 m® (RIAE 25V IR AT AR £ o5 it 3 372 5 TH AR 27.0%) « 25 OS2 IR IR 1 350 IR 5
H30H, £9H 18 HEH, KAEFZMEIREFFE: 108d.

TRIE I AE T IR UK IR 21.0°C~31.0°C)FI H 2R IE 644 R 3kAT

23. HFEHEER

1) IR L ARBI R AR, (REFKIR 100 + 20 em. YRR, ERITERK, HBCE
Ko ARFFIK B WL .

2) FUFBOR: — M HBOR 2 U0 B EAR SRR DY BRI 6:30~8:30, R 15:30~18:00,
TRATHEREIS, BB AT P00 AR LRI, 410 U5 55 SR B BT AT Bl 1% 0«

3) ALEH: MEAORKY, RIS Rz, HHERR G R Rk
24. MEMERFTE

AR B PR AR NHG -N) A NO;-N ) IEAHZ( NO,-N ) BERR L, R BT 5E J7 3
BRI Y66 LI (GB7481-87) I5E ZU S NH -N ), AR AR BRI A 209 551 43 66 VA (HI/T 346-2007),
R H IR IIE WA E(NOL-N ), BERRERI 52 38 H 77 ¥£(GB/T 9727-2007).

M6 J1 20 HITAG, BERE 10~20 d 72K 15~20 cm AESRARPEREAT /K BTIIE B 10~20 d RFE 1R o
2.5. MESWHRAGZE

2019 4 09 H 20 HYGRFUF, #2410 60 M A EH AR, FFitHILGE 57 & ik R AEE R b .
— LRI T TR

1) XFE 77 L 175 B % (Clearing Rate, CR)#% U [3]11 5.

CR =(V, - V,)/V,x100% (1)

U, CROEFRERIE IR, Vo S REZH 178 77 3 8K (mg/L), Vi RIS 48 7% 26 0 89K 2 (mg/L) »
2) TR BE % (Survival Rate, SR)F% F it 5
SR = ARAMEEUPIIEANAEEL x 100% )
3) FHUFHY 2 (Weight Gain Rate, WGR). 45 545 i€ 42 K 2% (Special Growth Rate, SGR). T} Rk
(Feed Coefficient, FC)#% F it 4.

WGR =[ (W, - W,)/W, |x100% 3)
SGR = (InW, —InW, )/t ] x100% (4)
FC = BLNIRHE () MR8 It 757 () ®)

A, Wo MW PR R (g), WONEAR IR E(), t AHFEKRE().
2.6. BIEGIT 57

FR 400 508, K H Excel 2003 1H5H-FIME + Fr#EZE(mean + SD), KA SPSS K HH(21.0 fRA) X %
SOG4 3T B R K 7 % (One-way ANOVA) 73T, F Duncan A2 E L, St R3E /KR P <0.05.
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3. BRE R
3.1. FKAEREF(NH-N), THEEEL(NO;-N)MITHEEER(NO,-N) S BT HIER

TRIG LI ) /KA 7E TR R 1 s 25 SR F e 1~3, H P &AW NH -NO BRI LS 1, IR ZE(NOs-N)
MIARA LA 2, TEAHEZER(NO,-N) AL L F 3.

1) AREPEE(NH]-N ). HRENO-N)FIEMHRENO-N) & BRI

M T AT, AR TRBEIYIA G B 250 NH, -NO) & BAE 6 A idtiaTt e, @HiTHe, 2
9 H 8 HIEAME N 0.452 mg/L. 1M i 7 77 25 0 A2 VR IR 3 AN EH FRFE M KA 2 & NH -N)
TR TR AT X, 7 H 28 H G 3 ME R L CK 411 NH -N & &A &3 FEK(P < 0.05),
EAE ] — I IR 3 A b FR2H 2 1A ) SRR B 22 53 A S8 25 (P > 0.05)
Table 1. The variations of ammonium nitrogen ( NH;-N ) concentrations in aquaculture pond of oriental river prawn (Unit:

mg/L)
= 1. BIMFEBEK AR ER(NH,-N TR (ER LM : mg/l)

H i 6.20 7.08 7.18 7.28 8.08 8.28 9.08
CK 0.092+0.015a 0.132+0.022a 0.168 £0.025a 0.325+0.045a 0.386 +0.078a 0.394 £0.084a 0.452 +0.088a

TR1 0.072+0.017a 0.124+0.014a 0.141+0.018a 0.109 +0.032b 0.178 £0.059b 0.236 +0.056b 0.212 +0.073b
TR2 0.068 £0.016a 0.125+0.018a 0.126 £0.019a 0.098 +0.026b 0.156 +0.062b 0.228 + 0.062b 0.196 + 0.065b
TR3 0.076 £0.019a 0.129 +0.021a 0.132+0.024a 0.185+0.041b 0.195+0.075b 0.225+0.072b 0.246 + 0.068b

e FBHERE A R = B B 2R A B2 R AN B35 (P > 0.05).

PRI AL E R BB BN S IR, A EH 3 MEEEN 7 A 8 HEUR I 6 08 TR AR
HERR, WA 1,

70
60
50 N .
- hREEEE -
BETR2
10 | gu UL I 0 WU BB T
QX L L L L L &
/\%Cb /\<’(§) @:ﬁb %Q’% Q,Q?g) q@% \é‘ﬁg

Figure 1. The CR of ammonium nitrogen in different treatment
groups (%)
1. NEISLIRAX RRAIEFRE(CR, %)

M T AL, SRR R AR L, =AM ER A R 6 UCTEIERR RN 35% LA L, HA bl
ST G (75 03 K THT 13.5%) 1) TR2 AHITEBR Z f (6 Xkl vhoxt 2 UK 2078 BR 318 44% 0L 1),
FLUCRARAE L A7) (25002 KT 6.7%) 0 TR ZH(6 URE I X SV g 5 1R ~F 035 BR R IA 39% LA 1), &
FfEL LU A7 (723 003 o5 7K T 27.0%) 19 TR3 ZH(6 Jckar i v s 1P 335 BR 2 ik 35% LA b)) RIBEE 2503
Tl B A9 AN A2 0 b i, T A P S A L 4311 (13.5%) TR2 4 & S e B S e
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2) KAEFREEREE(NO-N)Y S B KB FEM:

Table 2. The variations of nitrate nitrogen (NOs-N) concentrations in aquaculture pond of oriental river prawn (Unit: ug/L)

2 2. IKIFPIEEE R (NO;-N) L (FHESEL B L ug/L)

H 6.20 7.08 7.18 7.28 8.08 8.28 9.08
CK#H 12.15+1.84a 12.18+232a 11.16+3.12a 9.35+2.36a 10.86+228a 1336+124a 1232+233a
TR1 40 10.72+2.02a 8.12+2.66a 8.41+252a 729+248a 9.18+2.04a 11.26+2.18ab 8.22 +1.98ab
TR2 20 11.32+2.15a 9.23+296a 8.02+2.16a 7.12+£2.86a 683+1.86a 6.55+1.76b 6.38 +1.85b
TR34 11.80+226a 9.46+324a 9.08+3.15a 822+3.02a 6.83+1.86a 9.02+1.32b 6.98+2.36b

v [FF R FR A HE R = B 8 3R AR B2 A B3 (P > 0.05).

MFE 2 FTCAE Y, IRI6 IR fO 0 IR LR ER EE(NOs-NY I & & T & ab B4, e 8 H 28 HIE
FIFEA 2SO VR TR2 4R1 TR3 2H 1 77 FE It 3% 0 Al B2 6 & &2 B I T CK (P < 0.05), {H TR1 4
5 CK HE%EREZERP > 0.05), 3 MY (TRI. TR2 41 TR3 A2 MR S E LKA ZRP >
0.05).

Lot AL IR E R SR BN 21, 3% B AR I =AM 7 H 8 H UG 6 YCE 77 4L
FRAMITERRZE, WK 2.

“ L
20 gg Iﬂ ggnf =TR1A
) 8N N ECHH E—
> L L L L L F TR3A
/\Q’% /\Q\\;b /\Q:]ib %@Q’ %Q:ﬁ) Q)Q’%_Y‘ ;‘S‘g{%
%I

Figure 2. The CR of nitrate nitrogen in different treatment
groups (%)
B 2. TEIAIRA R HERELHIEBRER(CR, %)

MIE 2 BT, S50t BELH R IR Eh B A L, = AN KB R R 2h T R R (CRY IR A 24% LA F, Hirh
DA S5 AR LA (2 002 1 KT 13.5%) K1 TR2 435 B 56 5 (6. YRR mh o R 36 (K0T 3835 BR %% 35%
PAE), LU s AR AR (25 003 15 KT 27.0%) FAREE 3 41(6 VR I ek S0 R 2k (0 P S50 BR R 0k 27%
PA_E), AR EL A5 (4 0038 5 7K T 6.7%) FRIAL TR 1 2H.(6 ke il v of U A 1% 26 1~ 40975 [ e 3k 24% LA |
BVt 55 2 o SRR LU A A A2 BT ABR G, T 2 HR A5 P AR LG A7) (13.5%) TR2 41K A R AR R UACTS i R e £

3) Kk WAEEREE(NO,-N) & B H AL I L :

Table 3. The variations of nitrite nitrogen (NO,-N) concentrations in aquaculture pond of oriental river prawn (Unit: ug/L)

5% 3. SENBEFEKA R I EEEEL(NO,-N)W T (L (L FEERER B AL : ug/L)

H i 6.20 7.08 7.18 7.28 8.08 8.28 9.08

CK 4 456+0.75a 7.58+1.63a 6.16+0.8la 535+054a 7.86+0.86a 436+0.32a 532+0.12a
TR1 2 4.12+0.84a 5.14+0.88ab 5.46+0.74ab 5.09+0.62ab 5.18 £0.42b 3.53+0.13b 4.22+0.32b
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£
TR2 2 4.15+0.82a 4.18+0.66b 4.23+0.85b 4.02+0.64b 4.05+0.75b 3.13+0.32b 3.32+0.14b
TR3 4 424+096a 5.26+0.86ab 5.34+0.76ab 5.14+0.48ab 4.05+0.65b 3.64+0.42b 5.02 +0.06b

e FF AT AR R 7 BRI O R oR A B 2E R AN B2 (P > 0.05),

M 3 ATLAE Y, S L P AN R 2h (NOL,-N) ) &

BT R B, Horb DU IR 235 &
DSEEFIRIN 3 AN PR AH IR £ 5

&

B, XTHRAEIR Eh(NOs-N) I & &3 m T &40 Fi4H, 8 A5 ft 4
YRR T X IRAP < 0.05), {EHFMEZ OSEFIRT 3 AHEH 2 [0 F && Z 7P > 0.05).
DA R [ 8 R R DR Mo IR, % LA RO FE R =04 7 A 8 HLLUGEH 6 & 7%

WEAHR RIS FR A,

M3 AT, X IR AL T R ER BE A B, Rl
N 19%LL ., oA DL S Rb A A (25 03 KT 13.5%) 1) TR2 45 RR i
ISP 3835 BRERIA 35% LA 1), FLUOR R Lo il (2505

W3,

50

@i jL!'lﬂ”i

QXL L L L
/\Qib /&’% &x% q?’ %Qs%

L

%Q’ w;_$<x’

[

=TR14E
"TR24H
TR34A

Figure 3. The CR of nitrite nitrogen in different treatment

groups (%)

& 3. FEIAIBLEXT I HEREL AT B FRZER (CR, %)

OOSEVR IR () = AN AL BRAEL ) DR B2 26 T S5 R R
1 (6 VRASIN w55 P A TR &k
H KA 6.7%) 0 TR1 ZH(6 YRS I A Xk STV R R 6 1)

SPRITERRRIE 20% L L), Rl g E A (25 028 5 KT 27.0%) 0 TR3 ZH(6 YA A 55 S0 A R 6 1T 2235 Bk
FAIE 19%LL 1)o BPBESE 250 S8 PP E LEAAS 28R OCER T, 177 2 HR S AR U491 (13.5%) 1 TR2 2H 7 i g £k
WSS ok 2R B A

3.2. IK{EhBsEREh (PO,-P) BT IER -

DR (10 K E 77 0 1R Tt TR 2 3 A A 00 4

W 4,

Table 4. The variations of phosphate (PO4-P) concentrations in aquaculture pond of oriental river prawn (Unit: ug/L)

= 4. BN IEFRIAKE R EEEER(PO,-P) T (BB L: ug/L)

H
CK 4
TR1 4
TR2 4

TR3 A

6.20
19.65 +2.38a

19.22 +1.56a

18.56 £2.12a

19.12 +1.22a

7.08
19.16 £2.25a

15.13 + 1.86ab

1432 +1.23b

13.02 £ 1.76b

7.18
23.17 +4.26a

12.14 £3.32b

12.54 +3.41b

11.48 +4.02b

7.28
35.33£5.63a

23.09 +5.72b

19.32 +5.32b

16.48 +6.22b

8.08
33.39+7.63a

16.18 = 4.88b

17.32 +4.63b

15.68 +5.36b

8.28
26.96 + 6.06a

14.24 +4.45b

13.82 +3.23b

13.88 +4.62b

9.08
31.32+8.32a

15.23 +6.31b

13.63 +6.23b

14.08 +7.42b

i FFHR AR A A R BRSO R R A B2 5 AN B2 (P > 0.05).
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A 4 m g, HERFREIYELE 7 H CUE MBERR EASIE, xR4T BEIR B (PO, P& B 3
TS AL BEH (P < 0.05), {E [A]— i 3 R 25 OS2 AE TR IR I 3 AN AL BRAH [B] O BEIR 2RIk I 2 R AN B35 (P >
0.05).

PR ZH (R AR IR Eh v 2 R, 4% Bl AR THEH =N 38 7 HJE 1 6 IRBERR ShTE R, LI

MIE 4TI, xR KB IR Eh B A b, =N BRI BERR EE-F S BR N 40% DA L, b DA
PR EC A TR3 AR R 3 A (6 VORI A0 B IR 2 (1T 0 BR R IL 48% AL, UG A it LA
TR2 ZH(6 YAl o IR Eh 1T 0T B ik 44% L L), AP LB TR 41(6 YOI ohoxs B AR 24 )
BRI 42% UL 1), BIEEE 2 Ose o EL R, WAL BRI B (CR)BE

60

50 "i
40 ﬁi |
30 [ W
|
|

I

il

20 ﬂl |

" |
Q&

-

| F }
l} ETR14

| |
1
ﬂl | B

0 TR34H

Q> S L L L&
’\Q}% «Q"& /\Q’{ﬁb Q’Q’Cb cz?’q:b q%%-\”ﬁ >

o

Figure 4. The CR of phosphate in different treatment groups (%)
4. TEIALIRLE 3 BREL ELHDIEBRZE(CR, %)

33. BEFNEKETENESER

R B A 06 25 ZHL AR T I A 0 i e 75 B 5 i IR AL AR O A K M e e HL R R, HAN RS R . I
H R A KRR 2 E @S ARQ) . (3)s @FIG)ITFERIZRILE 5.

Table 5. Shrimp growth performance at harvest in test ponds

= 5. WORES B IRV AE KIF R

ZHi HUE#(SR) B Yield A Body 1 R kR I
Groups Survival rate/% (kg/667m?) weight/g (WGR%) (SGR%) FR R HEC)
CK 4 59.37+196b  45.66+3.18b 8.75+0.31b 14012.9 4714 2.18+0.19a
TR1 4 69.67 £ 8.58a 5222 +2.14a 9.66 +0.26a 15480.6 4.808 1.78 £0.22b
TR2 82.04 £ 6.48a 63.14 £ 6.64a 10.52 £ 0.54a 16867.7 4.889 1.46 £0.21b
TR3 2 74.17+284a  59.24+736a 10.16 £0.32a 16287.1 4.856 1.40 +0.29b

v [FF R FR A R = B8 R s AR B2 A B3 (P > 0.05).

M 5 TTLLEH, FERE 25 03T R I 3 /R ER 2 1 75 R G 38 (SR 2 3 K T X RZH(P < 0.05),
{H 3 ANLFRZ 2 (A FER RS R 2Z R AR EP > 0.05), 111 LA TR2 4 HI RS R £ 5(82.04%), TR1 41, TR2
ZHA TR3 ZH IR BOE R (SR) 2 I b CK AR T 17.35%- 38.18%411 24.93%.

A 5 BT LR Y, TERPE 25 O ST IR I 3 /N4 1 5 08 i 7= 2 W 3 T R AP < 0.05), {H
3 AN 2 T8 (7 R A RS 22 R R R (P > 0.05), 111 L TR2 4135 MR 7= 1 5% 5 (63. 14 kg/667m’), TR1 41
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TR2 A1 TR3 I FH w7~ 255 b CK 21325 T 14.37%. 38.28%F1 29.74%.
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