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Abstract

In this experiment, the effects of Myriophyllum elatinoides Gaudich (Group H), modified microeco-
logical agent (Group D) and quicklime (Group S) on nutrient content in water and sediment of ti-
lapia culture pond were studied by indoor simulation. The results showed that: Group H had the
highest removal rate of total nitrogen and total phosphorus in the sediment, which were 32.91%

and 28.05%, respectively. During the experiment, the concentrations of NH; -N. NO; -N and TN in
the water of group H were generally lower than those of other experimental groups. The concen-
trations of NO; -N and TP in group S were significantly higher than those in the control group (P <

0.05), and the concentrations of NHj-N and TN in the early and middle stages were significantly

higher than those in the control group (P < 0.05). The nutrient concentration of group D was be-
tween group H and group S. The results of the study show that the three methods of improving se-
diment can reduce the total nitrogen and phosphorus content in the aquaculture pond. Among
them, the H group planted with Myriophyllum elatinoides Gaudich had the best effect on removing
nitrogen and phosphorus from the sediment, and had almost no effect on the concentration of nu-
trients in the water, and the comprehensive restoration effect was the best.
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1. 5|8

T S B DA S R R R K AR, IS KR S B ECE B R[], AR R
A SR B SR O R TR MR R T . AN (A3 IRINAE A 2K . SRS AT DA A it I JeS
EHEFRDFEE, HANARAEEKS TP & &, BEMRRER2]. KAEMEPTEEA R IR
MhYEASE R B AR . BEFCRI: DK R R 260 T BE L R Ve Rl K B O, K R U 4 4T
BARVAREE[3]s PR 8 P 42 s Bl 2 0T R0 A MUY M R A e 0 BEPRSOURCE B — B & 1) TN TP [4];
P TOEE R A ) B TSCE RE I IR TG AR B JE e TOC. TNL TP Frf, DLAK/KAH NH -N F
TN &H[5] [6] [7]; BaHIAR 30% M T F AR ZH & G2 KR FEKTREIBIE K H TN TP NH; -N I NO; -N
WEE[R]: L3R AE TR & 8 75 i I KA 1 1 A AR B [9] - VB M HE ) S 90 2 8 (Myriophyllum
elatinoides Gaudich), M Eii& N 8, EA RS AT FENE, K T4, [FIERS K55k
YR LA TS A, AR BE B, )2 N T A TR b 21 & 8535 /K HpoF IS R AF 38R,
{5 H BTTE VR 7K 7% FE 1 8 R 558 24 1R 7 I B AR ] v AN 4

BIABER KRB B ARSI R AN . B RAUS 5 R UE S T ot byl HAr
AT R 43 5N 11.068~17.680 kg/m®. 0.084~0.151 kg/m® F1 0.025~ 0.053 kg/m®, = - B 48 E FRIBIE[10] [11];
I B e IR ANT R AN 76.69 gkg, I TAREEE M 66.33 gkg [12]. BRI, | HiP M EFRX S
T b I S Ve R VS PO, TR T BB KR E S IR R [13]. IR TSR HE A SR
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A% 2%

PEAE R K TR IR A G S R P PR, A 98 LA 78 DR 27K 77 i bt A% R 33 251 I £ R T I AR e kg
B, 7E = B @R KT IR AT, TR R SRR 78 oo 2L ol A 2 1) 35 5 e FH 2B K =
75 O A TURR RIS R s (G . I L PRSI I KM NH -NL NO; -N. TP. TN,
CODyy, S FIEYEH TCsy TNs. TPs BRI & &8, FRH S RBCERESF, &R SR, NHEHRE
JE b IR TS AR RN S %

2. 5T
2.1. SEEEI

SEGT 2019 4F 1 H 27 HZ 2019 5 4 H 2 HAES PERSK FRIE B H R R #E47 . FIA 12 A
45 cm x 32 cm x 30 cm XK, SN EZ 4 cm 2780 HEHR A MRS, KIEZ 25 cm. L5
G EE . JRIEFUKAER BT T KK O M B R i i, 6 K AR IR 8 = BRI DL vE
WA 1o SKIRIH 4 H, FHEWR 3 AT, /- HREGAR 20 S50 ) i AL A 25 1 750 A0 A A A AE /S
BRI — I, SR AL A A E VPG K N ARSI TREARA R, %= U S g/m’ [/,
FAFATIIN 0.72 g3 A KAFFATION 28 ¢ [14]; SINEBEE 2~3 #k— &R TR N IUEREF, REF
PR ACRAT BEAE S o SRAE AT Hh 1 X B0 PN VA8 D 28 PR /K R b 78 28 IR R R K 43 [ 15]

Table 1. Nutrient content of water and mud samples in simulation experiment

= 1. RS K ERNER RS E

5 H NH; -N (mg/L) NO; -N (mg/L) TP/TPs (mg/L) TN/TNs (mg/L) CODwmy/TCs (mg/L)
AR K 0.71 0.007 0.13 1.46 15.91
Hh K PR A I 2% v 2% \ES
LR 1.79 (mg/g) 39.35 (mg/g) 3.95 (mg/g)

Table 2. Experiment grouping and processing

2. WG ARALERIFR

1 Qb3 77
TR CK 4 cm JBIFIR IR
SNEHEA H 4 cm WIERIE, FME 15 REIVEEE, BHRIIESS g, ML 27 cm
R BB Al D 4 cm VBIEREI, RIEHRA 5 g/’
HFIREL S 4 om IBIEIRIE, AFK 195 g/m’

2.2. HEERES SR

SEOGHAME] 2 ) T 25 22 d. 44 d. 66 d REKFERPERE, KEERSE. B, REMEHSE (ExRH%
FEORPFRAE) (HI493-2009) 0475 FHEPIRAT 40 ) T SL U0 R VU o RS TR RE i, SIBRAED . Ak
FiE, R 16]; SLIREs R, MFEREILER 5 HREIVEE, APRHIEAN K EEE, HE
JUOMERRK[17], BT IFEE G, 3. AKFE. ST ATRELRRAS & e 0 B A vk L% 3. 40 7 H
TR THETH TP600). I EAX(FE T IPB-607A)A pH 1H(J1)Z R pH-100A) T IIZM 5 /KARIEEE « DO A1 pH.
2.3. BRSO

SIS K4 FH Office Excel 2018 #EATALFRZpH7. FH SPSS 20.0 k4T #3757 2 7 #17% (One-Way
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ANOVA), WRLHMPZEREEM, P<0.05 RnEFKFEE; FIH Office Excel 2018 /4.

Table 3. Determination indexes and methods of water, mud and plant samples

3. KEE RBEFMEMRENE SRR RIS

T H P IWaR7S PRt S
ME(TN) L I TR R AT A 4 A1 o e i HJ 636-2012
R (TP) FHIR B 5y 66 BV GB11893-1989
K HRAR HAAR(NH] -N) NIRRT S i HJ 535-2009
TEAH AR £ NO, -N) Ao iR GB 7493-87
BRI Eh 152 (CODn) T e e P A 9 GB11892-89
SUR(TCs) Vario EL cube JG3 7 HTX
VIRITETR SUE(TNs) Vario EL cube JE & /MY
ST (TPs) HEPL L HJ632-2011
AH(TN) e B0 NY/T 20172011
TERRFRAR
ATH(TP) BRI e TR NY/T 2017-2011

SIVRHER. B ERAU T AR
An=Qq x Cyx 1072
Ap=Qux Cpx107°
A, An AT Ap 43 BN BT TR Y A R R & B (kg/m®); Qu WHERR T IR, g/m’s Oy NAEET-H
R (%) Co NI TP T 2B S 2 (%).
3. &R
3.1. FNEREEHEMERAMSE

ZBIRIGLEW, BT IINGRY) 3015 g SINEEE, IGHE 219 g, IERLN 265.5%. SLHIIR SR
ERRGL R, RAKIEYIFETAE DL

SR HT S SR B A o B L 4. SRER AN, SR EEBRELN 1.05 x 107 kg, BB
EZ40.51 x 107 kg

Table 4. Nitrogen and phosphorus contents of Myriophyllum elatinoides Gaudich
F 4. FMERERIEAERHSE

1] YR FEART U TR ASE A S = T RS = TR & &
(d) (kg) (kg/m?) (%) (kg/m?) (%) (kg/m?)
0 0.083 0.073 1.21 0.883 x 107° 1.00 0.73x 107
66 0.302 0.268 3.04 8.147 x 107° 1.60 429 %1073

32. HEAKRPEK. SEAMEROSETL

3.2.1. FHRRPEHESBEL
Wk 1 e SERGIA DL S PR CK AL BT B i & B8 e T e PR %S, DL S 4L
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CK ZH7E SZ56 1 1) 34 76 2 35 P 22 57 (P > 0.05) EL'E AT T3 4L 18] 6 43 3 1k 22 53 (P > 0.05); H ZHJEC i o ) s B o5 1
RS T m HEERIGES, 5 22d BEMKT CK. DA S 4(P<0.05), 244 d FIH AR =2 H
TREWZET(P > 0.05), SLIEERMN EERKFHR=ZHP<0.05). K& HHASKSEEMT 9.91%, CK
HERRFEN 5.60%, DHERFN 10.93%, SHERFEN2.41%.
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Figure 1. Changes of total carbon content in sediments of each group

B 1. SERRBHREEEL

322. BHERKRPRESETL

P 2 fros: SRIGHAN, SR PR A S B R AT R G PR RS, SAZ R E RSP >
0.05), HAHMBEKRE —BHIKT DA S H. RAKHLKEELHI M, H. DM S M EERES
N 32.91%. 27.85%A120.25%, CK HEFRFEN 21.52%. H AR H SRR B fE

55 r
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Figure 2. Changes of total nitrogen content in the sediments of each group

B2 SEARREASEELL

323 BHAKRRBPEBESETKL
Wi 3 Fras: SEEGHIE, H A D 4R a s E R — HEFRGEY, CK M S 4 BREKE &
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FR%tass, H M D A& 2RI/ CK 41, SAELA30d 5 kT CK 4. §22d, WAZEE
WEMEZRP>005); H44d, HARZENTHR=HP <0.05, DAHEZENF CKHP <0.05), SH
BERT CKHP<0.05); 5 66d, HARZENTHR=HP<0.05), DAHLEZENT CKHP<0.05), S
HKT CK AHTZEF(P > 0.05). Fe& H 4R i & E LB %N 28.05%, D 414 17.90%, S ZH384m
T 1.23%, CK HEBEERN 7.08%-

22

1.8 |
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RIS &
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Figure 3. Changes of total phosphorus content in sediment of each group

Bl 3. BEARREHIELN

3.2.4. INGE

gi b, SEIGHAR H AR e & BB E R E BRI T D A S A, Bk & Rl R E )G
AN, D AR R, SR ﬁﬁ?&"*ﬂi’ﬂﬁﬁﬂ*ﬁ&, HA A RABER ZBRBCRIET S H{ES T H
H; SHEFFamk. RS ERL, S E LT

3.3. BEKRIBIRNTWL

3.3.1. £4H/KIE. pH #1 DO Tk

W 5 fizn: S2ReA), JKIRTEEIN 13.7°C~19.6°C. pH ZALTGHEI T 7.43~8.70 2 18], &4 pH A
ANFEFEE BT, KBRS H H 4. D 4181 CK 4110 pH 24T 7.43 2 7.97 2 (6], FFIEET
BEMZERP>0.05); SAM pH EZANT 743 £ 8.70 211], BE KT CK 4P <0.05). %41 DO {£
1.0 mg/L~9.6 mg/L 2 [H#3), o bFHE TN, HiT44 d, DO ¥JET 3.0 mg/L, 5 44 d DYZH#EF]
KAH;66 dBf DO F[%% 3.7 mg/L LL'F, S 4R H 411# DO ¥+ 3.0 mg/L, {H D 4 F1 CK HA%F 2.0 mg/L.

Table 5. Changes of water temperature, pH and DO in each group
5. BAKIR. pH M DO WEL

AR FRI [H] (d) 2053 pH FKIE(C) DO (mg/L)
0 PR 7.43 19.6 47
22 CK 7.97 13.7 3.5
H 7.90 13.7 5.1
D 7.88 13.7 4.1
S 8.70 13.7 3.7
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Continued

44 CK 7.80 15.0 7.8

7.73 15.2 8.5

D 7.69 15.0 7.6

S 8.35 15.0 9.6

66 CK 7.86 17.6 1.0

H 7.67 18.3 3.1

D 7.75 17.9 1.8

S 8.29 17.6 3.7

3.3.2. &4AKE NH -NRETWL

e 4 fios: SCIR A CK. H ORI D 417K NH -N R 38 e BICE THmias, S d2kHtmE
PRy . WRIG I REd H A D 0 NH] N RE— BT CK AH HAMKT D4, =HAZMEEENE%E
F:(P>0.05); S 4% 60 d B & # KT HA =P <0.05), 5 66 d fIH A =42 (8 T5EE M2 7P > 0.05).

—&—CK ——H —&—D —e—S§

R

-N content (mg/g)

+
4

NH
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5 18] Time (d)

Figure 4. Changes of NH; -N content in water of each group
E 4. S4EKENH, N E2THL

3.3.3. HFHEKFENO,; -NREZL

5 pron: SEES AR CK 47K F i NO, -N ik BE 25 KiE F 5 K FReras, H 4252108 B
B, DAL FTHEEE T B, S AR TRERIE ETHES. 22d 17, H. DM S A EERT
CK 41(P <0.05), =4 LEEZEFP>0.05); 5 44d, H45 D A CK 4T5 8% Z=FP > 0.05), S
HEEmmT CKAP<0.05); 66dJ5, SHRERTHARZMHP<0.05), RKIEHE, HHK NO,-N KA
ZUNT DAIS A, i AR, S MK+ NOS-N & &I,

3.3.4. HLHKER TP RELL

k6 Fras: SEXHAME CK. H A1 D 4KH ) TP iR 2 RS B T miias, S 4K+ TP
WP BRI PGS KIRTH =i . Hy D AR, Sk LR T CK AP (a6 535 72 57
HE5 CK AT REZERP>0.05), SHIRLKMEZE ST CK 4P <0.05). H M D 4xf/KH TP f#mA K,
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Figure 5. Changes of NO, -N content in water of each group
B 5. &4KE NO, N IRETHL
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Figure 6. Changes of TP content in water of each group

Bl 6. HLHKE TP FET

3.3.5. HLHKR TN KEEL

7 Fran: SR CK A1 D 4K TN B R5uTH s 5 R XU & s, H 42 e s PR
JaTtEkass, S HRET GRS W3 22 d AT, HAR INRERZENTHA=HP <0.05), 5
44 d B, SHEFERTFHRZHP <0.05), LR CK 5 SHBERTHS DA, sLilin, HA
RN T HAARM, D AIREZAT HA S A2,

3.3.6. HLHKER CODy,, IREZT

Wl 8 Frow: SRUG A - 41K H 1) CODy, ¥R S 35 B S PR S FH i a3, HZHAE 58 T RT3
R, 460 dHI/NT CK 4, DAREHR—E/NF CKA, SHAE 3 dE—BHPTHA=H. K«
0], =AM FRLAT) CODyy, W B3 TE B 3 1 22 (P > 0.05), H5 CK A EEKZEF(P > 0.05).
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Figure 7. Changes of TN content in water of each group
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Figure 8. Changes of CODy, content in water of each group
B 8. &4HKE CODy, B R

3.3.7. ING

gi b, SCERIAN H 40/ NH; -N. NO, -N Hl TN kBB A4/ T H e L8020, TP #l CODw, IZEA
WIS, H 4K BE TR BURAARXS FAS, XK ;S ALRT IR NH; -N A TN R 2% KT
Hed, S Akt NO,-N M TP Wk ETF, XKBifgm i %: D AKEFRYRIKERAENT HAS S
HZ ],
4. ig
4.1. AR RAR IR RRE TR

WU A B A3 22 0 AR YA R R ER PRI (18], WA AR AL, R E
TR B S MINBRERCE U5 . SKI R, FESIVEES, H 4R TN AL TP & & B8R AK, TP
RFEILT CK (P <0.05); HEYMRCEE R BRBEEAR[19], SRI0ZEAE S T DA SO i ot W bR 14 e
71, WD R BRI A B 10 B [20],  SYVREAE AR KT RE T S SR B TEAS [21], X LA TR
PR BER kR RN, SRIUREA AR ok Ay DLk AR i I B AE VIR S R, AR SR A P 1)
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MIEAERE T NaE, KRB IR RRCR(22]. L8 H 4R+ TCs S REZ T CK 41, X5/ A
KNG R IR IR IR FUE TR EE R EA2], 502 BUIR R KA KB Wg g m, e h A Hlaxs
BN WINRCESHRE, D4R TN A TP SER AR AR T CK 4L, wIReR = & R 2 R R 1
S TR EAE YRR A RE S, RPN TP A —E £k /), B TC 85 CK AR E%E
o WAEAK)E, S TRt TP fESEIIIA & T CK 4, W g HAB/K A Bk IR E5 32 1 TR i Ve pH
ERE A, I T A BUR D R 2R[23]. A K AR IR — S UK A, SEREDE 1A
55, KAEVISETJE B AR 5[ 24] [25], X ATRER S AL RBRICIE TRV AE /1B = 1 BR A

4.2. FRIRRB R AR EEF YR

SR, SRR EELLH 4) /KR NH, -N. NO, -N fll TN &R A/ N FIe seibdl; A R 41(S
A1) NO; -N FIl TP iR EE#RA T &0, NH; -N I TN 3RJELERT P EE m T e s dl; k25
H(D A)WEFRERIRE AN T HAHE S H[Al, &K CODw, ERES —, HAKPETREY
FLFEm, JEFE R RSIVREES R AR ZHRBOKRE YR, HE AR R BT KA
WAL, AT RAE IR R S E R, A 80 & TR IR BE[26]. Se8eh H 40 JRITUE - A
BUFI R BRABUR, SRS BRI RE. D AF RS MAESHIF &G B E ARk E
B, TR KRN LA BEVE 2R, TEAE AR IR E = I FI , RS GE KRR EE[27]. S 4hXt
IKBUE SR T R R, A KGR R pH EAUE SR G, RIBRAEREUE N P iE, ERuKHE
FRERREIG NN o AR HRIE T % FOKAR B 28 B S AL A A, (R A S A0 52 204 [24], S22l )
LB, IR KK AE A o R IS [25], BERURE 75 36 th 23X K A 32 LS 1

ARSEHG R, SRR R IR GE IR RV P U A AR L (R R BR AR, KRR /N . TSR IR
PR BB S e T 90 5 R T A

E&WE

R BAANMY P B ARAR R T 78 G153 IR 2 % I H (nycytxgxextd-08-03); | U RM3 61 HT 3R 5 & T (kE
Bl AA17204095-2).
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