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Al K 2K He i AR 2 A SR At i s o DAL B R 4R
(7K T4 VR 6 FH K LB U0 v 2 (6.08£0.43)
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BN B A 100 mL A9 1.5.10 g/L 89 NH, " -N #
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ABRGAMRELT ,mg/L. )W : Rixremova N
BREBRECR, V05 TN emova KL R G B R L BR
i, mg/ L Ty, en N KAE R GE TP AN i A S
mg/L.

FIHA R (4) ~(6) 43 500 45 oS 25 2H 7
A ) R R R R DL R A i e
[

ABbiomasszlﬁend715inilial (4)

TN uptake, biomass:AB biomass X TN content, biomass ( 5 )
Rcomribulion, biomass:( TN uptake, biomass/

TN removal,sys) >< 100 % ( 6)

() W2 AB yiomase A 12050 9] 18] 25 2H v B A= ) 1
It g/m?; B A0 45 U 25 21 OF 3 AR )
o g/m*; By A IS T IR B 45 41 8 BT 2 SR )
.g/m*,

(5 W 2 T ptake, biomass 9 AH P B A WM £,
mg/m’; AB o A W B A W) i B, g/m?;
TN content, biomasss M AR VA & i, mg/g.

T (6) H 2 Reonisibution. biomass 2 FH P 6 A W2 i o7 ik
R Ix uptake, biomass S HE W S R IR mg/m2;

Ny
Rt

-
JuicS

i fE



208 LRI I NI <3 4
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FEERAR K (<2 mg/L) , {H TG /K 541 % s i J3 5
FR T FL )20 3 W B X AR K AR 2 AU
W BA —EEH . H(Mid) | = (High) 2 e 3
A, 2 41 NH, "N i it i 8 349 B fsf [ia) € 4 1= T}« o
TR AR W R4 NH, N Rk iR &A% T
Tk R, HIAS e 22 R L XRE A
BpT A B BT, 3 R AT A R K AR NH, T -N BT
WIE, RARK BT AL DI RE s (H S A i i), 2 21
NH, " -N Jfi i e 0 i 5 25 5 HLRR e 38, Ui B 7
Xof fe o MR B R A AL RE I AR R R

XiF A AR R (NO, =N T 2 v B 2 Ui A
BF, A JC 7K B4 NO, -N i 2 W #5278 0.1
mg/L LR, AbF 3258 1t 5 1F 5 [ b I R
R AW S5 kR WSS AR E . JLHAER R
R E AT IR 15~30 d BHF R4 NO, -N
e B R 5T 0.4 mg/L, (H K A Al 5 i A 0.2
mg/LLLT .

B A A (NOy™-N) [ e AR fb 52 3 H A [
I < ARG S5 o B A AU AN, A e K B4 NOy -N i
SR <71 mg/L, JCHA AR R S B i
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Fig. 1 Changes in nitrogen content in overlying water
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*, P<C0.05, Fla], *: P<C0.05.The same below.
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Fig. 2 Changes in dissolved oxygen concentration in
overlying water during the experiment
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B3 EEAESRA)..IEHESEBMESECRERENTL
Fig. 3 Changes of NH,"-N (A), NO, -N (B), and NO, -N (C) concentration in interstitial water
F1 RWHEE EBKFENEREE
Table 1 Accumulation of inorganic nitrogen in overlying water during the experiment period mg/L.
st i Low h Mid 1= High
ERZN
Index 2 Terdl iy Terid iy LA Teridl
Plant No-plant Plant No-plant Plant No-plant
NH, "-N 24 NH, "-N accumulation 0.044+0.07 0.2240.29 9.41+0.50 14.8140.33 61.58+0.80 62.61+0.08
NO, -NFH& NO, -N accumulation 0.014-0.00 0.030.04 0.03£0.02 0.03£0.03 0.03£0.01 0.04=+0.01
NO, -NF & NO, -N accumulation 0.034+0.02 —0.1740.01 4.24+2.41 1.74+1.42 3.73+1.31 2.67+£1.14
7 BdE R R A AR, TR, Note: Data are presented as mean=SD, the same below.
1001
o 100 %
g [ ] NH, -N " I Plant
< B NO, N El g0l [ No-plant
Z 8of B NO N = %
= 3 =
o £ |
== o0} = 60f
3 = Z
d = = .
E\é = 40+ +,,+ 40
% &
£ H
E 20+ MA_(% 20+
s =
£ 0 B
Plant No-plant Plant No-plant Plant No-plant Tow Mid High

415 Group
B4 RO RN EBKPITHNRS IR
Fig. 4 Distribution pattern of inorganic nitrogen in over-
lying water at the end of the experiment
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Fig. 5 Total nitrogen removal efficiency

in aquatic systems
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0.05) ; 1Ml = & A S fr i ASSE T, 2 ok A= R ge vt
A L BRBORI AR, AR TC 25 B5R KM,
TR R J AL 2Rk ARG REA Bk
R S YA R AR AR T R RE
PERIKAE RGN AV RE T s MR A i R, 2 Rk
" RGERLIRBEI BB T, RGP AR ER R,
24 EERBEANZAZERBROTEHE

H1 8 2 25 SR AT, o AR e e B MR E A

A i AN T B AV 0T o v R S U A SR R
PR A KA [ (184.43419.01) g/m?], i s o - MR i
AR AT M /NME [ (—87.57+£15.28)
g/m? ] AR P 3R T R A AU A SR A
YRR 6 2R B 2 B i sk 43 0l ok (15.07+
1.55) % . (1.90+0.26) % F1 ( —2.0240.35) % , 5 ¥
FAY R ERIE L, S8R RV L KERG T, JA
AR CTE TP NGUN RSP Ot Na o S Rala ey ats N1 R1C1p - A I |
A, A WA X o R K A R 4 R RS PR Y B
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Table 2 Plant uptake contribution rate in aquatic systems
FE 4% Index ik Low f Mid 5 High
T AR R/ (g/m?) Biomass increment of Vallisneria natans 184.43419.01 79.77+£11.02 —87.57+£15.28
FE B AR iR /(mg/m?) Total nitrogen uptake by plants 453.45+46.74 212.52+29.35 —217.07+37.87
HP sk / ¥ Plant absorption contribution rate 15.07+1.55 1.90+0.26 —2.0240.35

3 i it
DUKAEIA R A R GURROK RSB 537
FE IR S I i O BB ARA L B ) RO RO VR A2
ERE N TING GRS O RYE TV S ES
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JEURREE A 22 B, SRR RSO R BRI 5 HLR R 258 ]
Al e R T 280 2% R, HE K (A SRS, AT ) 559 14
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PR E U -5 BURE Sra RSN e (1N 7
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FR AR 52, 52 M B 25 Gl 2 0 1 A o 2 54
PR O I R AR R L T A
fF g e A DA [] 2 S0 o i A S 5, R G Ak AT
L RK A R G BRAERE , 15 1 itk 4 29 Ak Bt
(S BRI AR DT B U & SIS R L
AT, AR LR BR AR Y B AR AE AL il
KA SR AT i A SR B 5 R KR R R AL
A 7 B 3 AR - RO OC R o AEIR R A AT AR
P e 45 JOK B ALY SR BR AR AT A 9006

LI, H B K NH =N NO. -N \NO; -N Jfi fg i
FE A A E 7E 2.00,0.10 . 1.00 mg/L AT, 3% & Wik
BRI T, KERG A S WRED R -1k
b FE LT W B A A AR A Tl S B RO
A EAEENE, R 2HAMAERICRILS
e (HE R NH, N BR vk FEDG sh e i B 3%
T IE KR, 3 ] R 5 v 0 AR R il 5 25t
W B A AR P AR5 K AR R R P A G, 3R R TR
P TR A Z5 8 T 7K BT AR PR T B A IR
2 ep R A A, R G0 ERCR A
HRAEEBRFR(70.00420.42) % ] .38 T IoKk B4
[(64.660.27)% ], H.NH,"-N 1 24 (9.41 mg/L)
AR TEKHZH (14.81 mg/L) Ay 63.5% . X —FAREN
UE T35 B SR R TUf N L 2 Bk ThRe , —
AT, o 38 2 6 A 1 B T AR s i Sk F (1 2)
R G SR Ak T Can S A Ak SR L B R A TR ) 4 At TS
B AR A BE i NH. *-N 5] NO; — -N #) 5%
PRI 5y — T T AR AR SR A T R DR -
IR Y B AR SIX, fi 2 8] Bt 7K rf NHL T -N AR 1k
A RHAR 2R 43 W6 A BLIR 25 /N oy T e
DBEMUEY , AL R R TR SRl m A A
T i A AR T R G a2 4L AR L bR
R 2 33% Ao Aq . HONHL T -N F i e G i % 25
S T 5 e A R R RN T R M A A
PIAASG . W3R 2 7R , o B far S A 1 i e A A i 1 i
i (—87.57+15.28) g/m?, A ¥y W Y& o7 ik oK [ =
(—2.02£0.35) %0 , Pt B i FEAN AN 38 ¢ AW I fE
JLHR ARy i 38 1] RE K R B A R 2 — 20 s
Yellsl e g g A S g e W, Y R ST R A i
W L [ A B A7 FR A, A AR A2 BH, e 9
it R E AL RS AR R 2R . B B
BN ASE 1% 7K T 03RRI, i 458 T ) 25 2
U AE KR i & gl KRR RS =T .
() B, 7K A it ) el 2> 2 AR 7K B0 3 25 11 R
YRR, W5 38 5 A e S P A T, DT 5 A
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Impact of ammonia nitrogen loading on nitrogen removal
performance in macrophyte-dominated aquaculture water

JIANG Mingchen', MA Shuaibing', HE Dong', HOU Jie"*, HE Xugang'*, WANG Jie'

1.College of Fisheries , Huazhong Agricultural University, Wuhan 430070, China;
2.Engineering Research Center of the Ministry of Education for Green Development of Bulk Aquatic Biologi-
cal Industry in the Yangtze River Economic Belt/ Key Laboratory of Aquaculture Facilities Engineering ,
Ministry of Agriculture and Rural Affairs, Wuhan 430070, China

Abstract To determine the optimal ammonia nitrogen loading in intensive pond aquaculture systems,
an outdoor simulation experiment was conducted using Vallisneria as the model plant. The nitrogen removal
performance of the Vallisneria-based aquatic system was evaluated under continuous inputs of varying nitro-
gen loads by analyzing nitrogen removal characteristics in both the overlying water and sediment pore water.
The nitrogen removal capacity of Vallisneria was quantified , and the effects of ammonia nitrogen loading in-
tensity on nitrogen purification performance were elucidated. Three levels of ammonia nitrogen loading were
examined. The results showed that under low ammonia nitrogen loading, both the Va/lisneria group and the
control group (without macrophytes, No-plant group) achieved nitrogen removal rates of approximately
90%.Under medium ammonia nitrogen loading , the nitrogen removal capacities of both the Vallisneria na-
tans group and the No-plant group decreased. The total nitrogen removal rate of the V. natans group
[ (70.0040.42) % | was slightly higher than that of the No-plant group [ (64.66+0.27) % ]. Ammonium
nitrogen accumulated in the overlying water of both groups, but the concentration in the V. natans group
was lower. Under high ammonia nitrogen loading, the total nitrogen removal rates of the V. natans group
and the No-plant group decreased to (33.63+0.37) % and (33.1740.23) % , respectively. The ammonium
nitrogen concentration in the overlying water of both groups increased rapidly , with no significant difference
between them.However, under all nitrogen load conditions, the concentration of ammonium nitrogen in the
sediment interstitial water of the V. natans group was lower than that of the No-plant group.Calculation of
of V. natans’ s contribution to nitrogen removal indicated that under low and medium ammonia nitrogen
loads, V. natans exhibited a certain absorption capacity to absorb pollutants, whereas high ammonia nitro-
gen loads negatively impacted its nitrogen removal ability.In conclusion, controlling the exogenous ammonia
nitrogen load in aquaculture water bodies to below medium concentrations (approximately 0.625 grams per
cubic meter) can ensure the reduction of harmful nitrogen.

Keywords intensive aquaculture; ammonia nitrogen load ; Vallisneria natans; nitrogen removal per-

formance
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