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Effect of Feed Residues on the Release of Nitrogen and Phosphorus of Pond

Sediment
LU Yuan-jiao, LI Rui-jiao, ZHANG Nian, ZHAO Feng, XIE Cong-xin, ZHANG Min
(College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: The effect of feed residues on release law of nitrogen and phosphorus in water-sediment interface was studied under the
simulated condition in laboratory. Two sets of conditions were applied in this study, static condition (A group) and feed add condition
(B group). The results show that DO in A group is higher than that in B group( P <0.05). The pH value is neutral in A group, but
pH value of B group became weak acidic. After adding the feed, nitrate nitrogen concentration in A group is higher than that in B group
(P <0.05), but orthophosphate concentration in A group is lower than that in B group(P <0.05). At the 2-14th day of experiment,
ammonia concentration in A group is higher than that in B group (P <0.05), but since then the ammonia concentration in B group
begins to rise. At the end of the test, ammonia concentration in B group is higher than that in A group( P <0.05). At the beginning of
the experiment, ammonia and nitrate nitrogen release restrained in B group. Nitrogen increases first, and then decreases in A group,
but the changing regulation is completely opposite in B group. Feed decomposition can produce a large amount of phosphorus in B
group, at the same time, orthophosphate changing regulation increases first and then decreases.

Key words: feed residues; sediment; overlying water; static state; nitrogen and phosphorus release
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JE U A 1AL e A S 56 2 i [k 4 0, K 3L
FEOMRAT. IRAIIRCYE— o0 H 00 (B Bk L L B
B IR R R R PR BRAL PR B, 55— 40 TR S
5. SRAEJEC R B[R] I SR AR Tt E K st 3 K 85 0. 45
pm FLAR A REAL BB B U8 0, e HL R, s IR Rk
BECEA ., MAAL URAEL TR, SR A,
THIEMIHE KA VKAE N 4°CARAE4S . SEE6 Rk
NTECARE SCEe ok 6 NMHRBE AR L (r =6
em,h =60 cm) 5+ A, B 4, B4H 3 N EE.
1.2 L5k

A HIMAIRSIHIEIEZE 6 cm ZIELL RG22
Jn A EMIE K 2 26 em ZI L, B 4N A R e
R pE K S A dUARTE], SER AR AL B PI4LEY
BEOGEOGHE. ME SR E 24 h 5 A,
BRI IE A AT IMATTYI R, B 4mA 3 g 17
BHCSZEGIIE] A 1 k) 24 h G HEINE R .. #E
FEERVREE. MR AERR 1 d DUSE 1 WK, L ERASE 18 d.
B EURE ] 50 mL {3 ARl 150 mL KA BRI AN
25 FH I 2 s b 3 7K 28 SRR 7 A, RSk b Sl I
LR G RAE AL B PIALIFEZE 2 em JEIR,80C
HET 5 R
1.3 ek

FAEKEME(DO) , KR, pH {H R H MW A

HACH HQ40d SUE A A 2 S BB 40 B30 5
FECR AN IR L 57 (GB 17479-87) , IS A
KAy 66 7 (HI/346-2007 ), Al 25 AR
FHA Y6 RE B (GB 7493-87) , b &K FH e i A iR
PR R 2RO e BE TR (GB 11894-89) , 1 PEBE R
FHARBEDT G RE R | M R SRR 4 25 10
JERE: (GB 11893-89) , KU KRS BESCHk [ 15],
RV . SRR JC R AT G 5 | IS Je SR
H HCI0,-H,S0, ¥, I IRA HLECR H 5 b+ K 4y
B BT AR RGE WL 1 Ak 2.

1.4 HEINE LR

A BEREGE SR A R AT
M

At

K F RIRIRA ., BERGE [ mg- (m?-d) 7' ]5 4
AR B S A% LA B R MRS n KRB R
(mg):M=Vxec,-Vxec, +V(c, —-c); VAL
AR (mL) 5 V, IR (mL) 5 ¢, B8 n K
A, BERIE (mg- L") 5 ¢ NBUCRFEG #8108
IKA BRREE (mg-L™") 5 ¢ S RAE(R] BRI ]

SRR R P8 + bR 22 3R, R FH SPSS
20. 0 BRAEIEA T PRI J7 224387 ( One-way ANOVA) |
] Duncan #1728 WAL A3 8K 1 Pearson
fRTBAAHSC R B B P <0. 05 R 2257 8 3 /KF

F1 SAARMERHELER

Table 1  Physical and chemical properties of experimental feed and sediment

SiH kL % A BIRIEIE/ %
sy S PRy Sk SVA PR FKE AR
BH 40.93 5.08 1.56 2.44 0.29 0.13 63.36 4.78
®2 MR EBEKMIGBEKEEBRKE, BEKE
Table 2 Nitrogen and phosphorus concentrations in initial overlying water and pore-water

5iH Ik EAK/mg- L7 PR VE ] BK/mg - L 7!

NH, -N NO; -N NO, -N PO;~ -P NH, -N NO; -N NO, -N PO}~ -P
24 3.51 2.73 0. 048 0.018 9.72 0.46 0. 028 0.38

2 HFR5ITE

2.1 FRIEXT EAIKH DO 5 pH A H52 00

EEKT DO AR, A0 E 1 (a) B, ST iR
J& , A 21 DO W B 5 o #E (4. 82 £0. 30 ~6. 23
+0.69)mg-L~". B ALIRINEAEE , DO M TP, 2
4dJ5 DO BEETE(0.20 +0.06 ~0.57 +0.09)
mg-L™". 552 d JF4f,B 4 DO BEMT A (P <
0.05).

EKH pH AAEAE L, WA 1 (b) FiR. S5
] A 2H pH {EFaEAE(7.27 £0.13 ~7.66 +0.02).
B AW i kS, pH (M (7.71 £0.07) T =
(6.56 £0.04) , H/52¢1% T2 (7. 13 £0.09).

LR E LA 4 DO TR, s KA TA
ARAE(DO >5.0 mg-L7") 1 B 41 DO F%J5, b
KA T REIRZE (0.0 mg-L™' <DO <1 mg-L™"),
P DO FH A 156 B T Ak %) 4 i T FE T B8 22 10 15 i
A, I BUR - 7K AT R AR BE.
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IR, A, B 4l EEKPERA. A
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WONERHE AL B AL A R RO 2 B B
NGE

FAWEZWE 2 (a) FiR. A HEAFFL:
I 4 d IR EER KB (9.99 £0.92) mg-L7', itk
JER TR B iRk 2B TR,
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G BT, 518 d 8 Bl K {H (12.86 + 3.46)
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ZH(P<0.05).

THASEMREE B 2 (b) . A HESA
SETREE LF. Bk E , B AR B TR,
%4 d FHEZERARE(0.59 £0.04) meg-L~" K5
THRGE. LI 4 d A B AMSA B EIRT A 41
(P<0.05). AAMERSZA R EE A (r
= -0.874,P=0.000), 1 B &R S5 A A TCAH
KFZR(r=0.343,P =0.302).

WAHAS FAE AL A& 2 (e) s, A 410 A
DAL 8 d AXTRE, 5 B BT (P <0.05),
SEIGEE T F IS0, 31 £0.09) mg-L ™", 2 W) Ha Uk
BEM 7 A%, SINAERHS B R S A F A
4 dBFR AR (0.19 £0.08) mg-L~" 1645 6 d [%
RE B TRE.

MAMREAEIE 2(d) iR, A HAES 4 d ik
PRI (12.12 0. 86) mg-L~" 518 F 2
(7.33+£0.56) mg-L~". WINARE, B 418228
TR FESS 14 d TFER T, S2mss Rt B 4R AN
(14.28 £3.48)mg L~ , BE T A 41 (P <0.05).
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Fig. 2 Changes of ammonia nitrogen, nitrate nitrogen, nitrite nitrogen and total nitrogen in overlying water
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FEKHEA . AR DO, pH MAH I,
w3 frn. A L2455 DO M pH #0183
(P <0.01), 1 B A5 DO Fl pH ¥ LA
KAR(P<0.05). A HEERS DO TAHKKLER (P
<0.05),5 pH M FIEMK (P <0.05). B 4LA
AA5 DO 1 pH ¥ B 3 IEAHX (P <0.01).

#3 LEKES. WSTRES DO, pH ML

Table 3 Correlative analysis between ammonia nitrogen,

nitrate nitrogen with DO, pH

WiH DO pH

r P r P
A HHEA -0.569 0. 034 -0.588 0. 029
B 44K 0.112 0.743 0.298 0.374
A HER 0.385 0.243 0.571 0.033
B A A 0. 956 0. 000 0. 941 0. 000

1) r N Pearson 2%8(; P<0.05, X/nEREFH,; P<0.01, £ nrER
LTS

JRIRBE A, &t TR R E R I 2 Ak
FHAE R, B TR v SR 5 ik vk B 229 1
PEA EFK . gk 2 fion, ABK E AW E =T
K E A LB KY G VI A R EOKEA
WeRE T, fe) B K S AS R IR T R BEK i AS
RIARTEY B, 130 A 21 1 8Kl A8 UMk FAAIR.
A A5 A DO, pH ¥ i 2 A OC, X 51 AR
WgEas e —5 T SR R A AR A TR
AR LT, WAt A HE A SHS A 20 E 7
FHOG, X BB IS 1 A ALTE AR VE B S i A
Rk, L, B AMS A TG ETRE.
W5 &, 24 K $ DO <0.5 mg-L~" i, {4k
P2 R 2 R B S HEAT RO AR D i A A
W AR Thase ™. Bk d DO R
(35 15 i 7 J2 98 45 W Ak 1 0 s 97200 B 4
A RIRZAER T A 41, U8 B 4Lms fe A H 32 2K
DO By, BhntEklE B A N L, 48T
HJFE R O BT R 52w 22 2 A DR % B 7
FERNER, ZbRA ALY B DT 0 2 A 0 IR RE
TR @B 4 A A A LT, 3560 6
fedn W B " A A RS R AT
FE ST B B RE A S 56 K AR IR (K E AR
WIFAREBEIRTR ) , A TG Lo, BB
AR (ST T 20, 25, 30°C). X5
B FE A IR, B 4 /AR AL AL, O R Y 2
ARSI S AT R R A A LR A DA 5256
AKIRFAR, 52 56 300 1) 1 7 K YR B R (10,5 =
1.42)°C. L BES 0 G0 A P 6 1, DT 52 o ] e )

A i R R S B A A R,
ARSI E NI T 6 em B VR, I V8 7T LU
A B 22 ORI 4 F5 K R U SR SRR B I A Y B
PURER T & A FREmHE. A0 k8, RES&MHA
ATV 1) L B AR 02 [l i R4
WEETE — 2 fR B s 7w AR A X & & 3
FE B 4G WA A LTI, A AR R i Y
LT (0.0 mg-L™' <DO<0.5 mg-L~"), FAK
SR BREA, BAK .

2.2.2  FRUEXT LUK AR AR N

SEESHI A ARHUES AN £, /A
L5 (83.08 £1.69)%. LG A 0 LIAH A
BT, B R (16.43 £1.65 ~46.13 £5.39)%.
SE I B AR MOE S FEZAA, Ll
(66.84 £2.11 ~89.61 +2.55)% ,B 4 A5 & L 1)
F(9.69 £1.27 ~43.75 £3.15) % , H. 11 3% W [
fiX. WhmiEkHE B AR LLFIE T A 41,10 B Z1AH
BARLHET A 4, XU A 4RSIk /F 5 T
B 4H.

2.2.3 ARTuERZEL

RAABHCERWE 3 (a) Fin. AHES 1 dik
P K MH (489. 86 +82.23)mg- (m*-d) ~", M5 1B
TR, L e 2 o8 A W R T B 4R
(507.53 +88.45)mg- (m’-d) =, Bl kHE ok s
R, — B EEE 12 d, 55 18 d 10 3 (884. 83
+241.88)mg- (m*-d) ~".

AR RCEE A 3(b) fix. A, B LA
AEARRL, T 10 d 42 SfH, IS 2 b T, S5 KA
BLAE S 18 d, il Rk (112,70 £ 9.84)
mg+(m’+d) "' FI(65.19 £6. 16)mg-(m’-d) ~'.

WAHZS EBGE R 3 (c) Fin. A 4A78 d
INHE— AR b LR 8 E T B 4lmT4 d 3
IFAE, B B, 45 6 d A8 S Ul FE I I k.
%10 d J5 A WS ERGE 55 T B 4.

SMARHCE RN 3(d) s, A Hii4 d 1)°F
PIE S (450. 66 +83.81)mg-(m?>-d) ~", B i,
9514 ~18 d MHE, RIWIL. B ALkl s
—FRUE, S 14 d FRR7AE S B IR B, 56
18 d iA# e KAH (974. 36 £243. 61 )mg- (m*-d) .
2.3 BERREO A
2.3.1  FREEXT EAE K Pl B AR AL 5

TEVERRIR B AL AN 1] 4 (a) FTs. A ZHTE Ve
TE55 4 d K35 KA (0.061 £0.03) mg-L™", )5
g FRIEE TR, WnmES , B LS sk
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Fig. 3 Changes of ammonia nitrogen flux, nitrate nitrogen flux, nitrite nitrogen flux and total nitrogen flux in overlying water
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Table 4  Correlative analysis between orthophosphate with DO, pH and nitrate nitrogen
S
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r P P r P
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Fig. 5 Changes of orthophosphate flux, total phosphorus flux in overlying water
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