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W B ORBAEAORES S, HEHEALSRME DGR IE T B, SR K AR SR R, 20
PEATATALBE , FEARHL IR VR, DABA PR A 25 00 X IR 08 R K A A BRASCR ol 2ok AN R SE S, BRSO T S AN T
YEVIRE AT X FRFE R K B AL BRRCR , HEE T EYFEFF MBS A4S . S5 REW . @k EER. X
FF. WEAMATIE 445864, LT 6 MAMESATE, S KKE RN 359.8~6140 mg L', EHERA
30%~40%, &% H KW FE % 210.6~449.1 mg-L™', YEWFEFEXT = G far 352 58 K tP A R R AR B 2 KA
W A SR AN B B (Myriophyllum elatinoides) N T 1y 2 3K (1) R4 i 32 BREE N 5 S [ B2 265 R0k I 7 36 o 2% 40 Ak B il
R AR, FELVE AN E CFE R 68.3%), HKCABRLAS A (P14 22.0%), AR S AR (<1%);
WIEYFEFRE PR IE K AL, EYRRHE MR E T URIERE N EHAL H TN LR E A 10%,
B AR T E SRS N 12K 56 (60%). LA 1 BIF 9 285 R GO0 Ak A= 25 08 b Ak 3 s T B 8 SR I K L2 B A S %M
(ERGIEER 58

KHBIR  EWREFT; PR Ak & HE S

AT R0 AR B AR AR, R TRRAL B, RO 5, H45 5 i s Uk B R
W, I, YA SR S REAR T R B & TR KR B R R MY, Ak,
AR KM, SRR (Myriophyllum elatinoides) % 78 2 FL A7 5 i i it 32 4, (HL[R] B & 3 32
LHIA R, AW E— A 450 mg L0 FRFH K /K o 7H 2 A R BE 34 5 18 800~1 000 mg-L™!
DL, TR, SR BRI >0 5 bt R AR IR AP K MR, G T AR A ) A S8R L X 3 B IR /K 9
M AAEEE X

I C/N FRFE R K AR A S AL BR B 22 2% s LA I v e R A7 i B 32 o A aFoE 0 KB, WSk
YimBH: 2019-10-16; RAHEHA: 2020-02-08

HEEWH: EEE SRR H (2018YFD0800100); 11 75 44 # AR % T (161100310600); H [ F 27 i W 34 4l A= 25 2o F 8
USRI & B H (1ISA2018201)


mailto:2662005725@qq.com
mailto:2662005725@qq.com

994 ok L OB ¥ M 145

U CanH . AR . O STRAFRIMBRIR) BN AR N LR EA ROSCR, MR &Y, H
I ik 5 BN JE B 255 e R KOK BT, SR A R K AR AR W sk i A 4R T AT NHG-N $2 K NOS-N
NO;-N, S il £k 6 0 F) FH A ALY 5 il S AU AL NLO FITN,, TR, BRI 0 8 ] LA 2641 9F 2
AT R R, A R FEEMFEFAE N — R E SR | PARERMATRAMEL, &
WA AT, AT A2 18 Bl s sl to DRt R AR — R A ) B A R B R AR R K, AT
ff R T SR K R A S A IR AN I TR, e — o R L AR T RS AT R Y YR B ) A,
[Fi) Fsf 75 A REL AR 1) 3 TR0 285 R o G R T W R B 5 U2 2R e S T IS R B, LR Dy 5 o A etk
PRFRFH IR KIS, XFA . B . COD 4 EA BAF Y LBRACR , HAS [R] 268 7Y 35 b4 ek i) 2 1 R AR K
Z5, WA ERPCREA — M2 R XEPE R R, 2R . FORFF. R 3 FP
FEFE AR B S BEARFR FE R K Th &L, (HX IR E K TR FDE S AR A, JLHZDEARIER
ERPURMARAR T RE ., FHL, FE RIS IR IETT KA B 58 b Y R 6 A R 78 B 9 2 4
B, BN B ) S AR i B B S, e TR R R it A S 1 P R A — i FR A
AN, FRFEE KPR R I NH, BRI L, R AR W MIR Y. Aol £, FEFA R AT
DAAE Sy —Fi g B 700 % NH, A — € 0990 380 AR T, B 28 5T 5 7K AR 2025 1 19 38 4 A7 AE — R el 3 1 7
MR L, TR I AT — @ B L g /K, B IEASRE A Rkt s % 2 1, A
e, A TR ATRSE AR W) HE b e A 3 55 58 2 7K G R v RO S B AR AR R AR S R BR AL, 3ol 3k RS
A6 5 b DR W E RS AF RS . BOKFE . RERSCIR MOk, WFST T A A 3 SR A R K G R v R A
EAL R R R BRI RRAE R SR B R K B e R0 A A B R 5 4y B IR AR R BCR 1 SR TR S 2
1 #MR5RE*%
1.1 SRR SR

S A ) S g A U T A KD B A R R (112°56'~113°307 E, 27°55'~28°40" N), [X.
N T LY Y R T 2 KU, ARV, BRI, K EEENE4—10 7, FEFRE
JKEE K 1200~1 500 mm, 4EHSE 17.2 CRY,

SCEGIE 4 Ab L, BTEIE S R S N A R . EORAF . R 3R AR M R, JF i E
1A% B O IR E RS AF), B A A3 BE B 13 40 3 9, 57 FH IR 7K 28 055 3 2 DAk 7 b 2 A5
VLT, Ml K IHES RIS 2. 39,

— v 100 cm_
3 GEL T BT R [RIRE RLAS (1 > B <R =100 cmx T ! — "15'6
I“_II ¢ fa‘,ﬁ]] \‘ L N " i \m-,.\,\.,..\,.\.\"cm
50 cmx70 cm), B fR K Ty 45 B2 I E] 52O 7 d 1}»&( i e A
(B 1) BASHEEE 3RER . AR+ %-ﬁyf — S—
FEFF R AR 36 kgom ™, % FF 78 il A 35 5 3t = “ o
AESERT, AR5 O B2 24 5~10 cm 19 /N B | B | | |
STEG WL H 3 2018 4F 10 A #) 20194 3 A, T 192 W %
St 6 A A 1 LWHIRREE

Fig. 1 Schematic diagram of test area

S T VE WS TR T T ) A A SR A
Yo SCOG I e K BE B — 2 i Bk, TN MR B h 581.37~877.65 mg-L™', NH;-N ik & 334.5~
683.89 mg-L™',

1.2 HEREEMNERE

IR AR R 10 d- IR, ZEAE K It AN A — 2t K F1 AR 45 SR 42 100 mL /KA . A 50 mL R 285
UE B R 2 S I T TNWREE, 5540 S0 mL KRB0, i 045 pm BERE, 1 uE s
B ZKCRE T 0 %2 A R A AL (TDN) . &AL (NHS-N) FTAS &l (NO-N) I JE . TN ¥ J32 % el e i 7
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T @ - S ST (AA3, [ SEAL A w]) M, NH;-N 5NO;-N ¥ 5 1542 FH i s SH G 2 . 76
FE L U8R KR, RENHG-N, NO;-N S FT PG 505 i S JCHLAS AL (DIN), R A &L (PN) FTA]
A PSR (DON) FH 220t 545 1, B PN ¥R F TN 5 TDN Z 2% ; DON ¥k & 5 TDN 5 DIN Z
%o WA, PFRFE AR (pH. E AR JFEHLA Eh, % DO KR EE T) 35 °R FH A 3 XK 5k I 4%
(45 Hqd0D) I 5E .
HAREH R R 104K, RAEIXE
SARPGEPI S, TR EWE 2 P, BE
REEB LN ILEB AR FHIERE, ®20cem,
WAE 15cem; B AIRESS, B2 16ecm. J& Scm,
H R 2 )2 4R E 0312 LU iR H i
VW (50 mL B R A 40 mL H 3 T oK o &
FE1L); EIFACHANAE 15 em FIFOR IR IR,
B AE B AT S 288, R E e & T DR e I

15 cm

o

TR

VAT L, IR IE RN S om, 5% H2 SHMEERELE
BRI A I L Ny e A0 7 [ S e = Fig.2 Collection device of ammonia emission flux

07:00—09:00. YHE SO mL Ff 5 F 21 KM, ASBE Y KM E A WA 18 C UKFETRAE, 7 d e seke
1.3 tEFE

K TE Gy i) 2 B R AR R X () BT, ¥ R PR ) 7. X Q) PR
SRF VIR IR L (3),

_(e=c)
Co

R x 100% (D

b ROAGEBRAR; o WHEKWIE, mgL™s ¢ FHKHKE, mgL™.

—nr?

12
Ab: FARHERER, gm>d)’; c AEBRPRASAMEE, mgmL™; VRIHERESEM,
mL; r RREREE, BUER 0.15m; 1/12 % B s S i), do

_ 2(m, —my)

14 3

Xy om MIGAT R, g5 my AHIELRIRTE 20 mL BEER H % WO I & S5 FE I 500 mL 1 mol-L™
1) KCLAE BT i, g3 my o0 2 mL WO SR BEIRR HHMA I S KCLIF IR B T, g.
1.4 BEGIH545E

K Excel 4b BRECHE , i ] origin 2K -4 &, FH SPSS B4 % B4l it — 2 e, R PR R R 7
2553 M R A B 8] 1) 22 SR OK P, AE Pearson AHIGHE 081, 7 0.05 A9 5 25 14 /KT T -4 45 IRV 22 ) 1)
ZSFEAEE R 3 A EE N BE R 22 AE A ARE R B S HEGE = ) e 245 R
2 #ERE5ITE
21 REBRYRSH

MALEIEERE, FREEKTIA ELAEAILAMIHLAE 2 KL, HPh IR FZ D EA
W AR (RT3 5 H R 68.7%). JEK TR LBRigE R EMAIEAILET L LA, Had
EAL A A S A6 N, FTN,O, MATT#E A KRS H P 3 s A4 o IR 2 A AL A N, A RS
HR BT o A T DK R R B R i 2 B . 48 3 RS AR AR AL HLE B9 TN K B A2 R R

ns
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W 3R . B3 RTAL, WS RS FE A ORE 9 BT TN S K Wk BE i 581.37~877.65 mg'L™ T i %
359.8~613.99 mg-L™", HI/K MR}y 473.8 mg- L™, P LBRRN 35.67%., £F5. FKFF. Rt
FH IS B9 TN MK v B8 43 51 0 359.8~549.81., 417.06~613.99 1 351.2~601.07 mg-L™", 34 Hi 7K i J3 23 1)
h 44498, 515.92 F1 460.5 mg'L™', XF TN Y 25 B 2 43 5l Ky 39.55% . 29.97% F 37.5%, i % # 26 h
TN K e BE Ry 553.91~833.57 mg-L™, PRI KW E R 697.29 mg L™, P LBRFAUN 5.73%. BiE
BF ) A E 4, TN R BRFER 2 N REEE . BIARM 5T, AW 5T XT TN /Y 25 Bk 32 2 X0 R4 1
6 i, KERECR Ry ZFh > > 1 K FF

. 100 - 100
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Fig. 3 Inlet and outlet TN concentration and its removal rate

NH;-N JF H KR BE AL SRR an & 4 Fm . i 4 AT AL, IR INRS FF A AL G 2 BT it NH-N S A ok B
i1 334.5~683.39 mg-L ' F & 210.61~449.14 mg-L™", F2 K K 325.65 mg- L', FHEBRERN
37.32%. TEFEALEIRA, NH-N HKHE B4 R 287 400 mg L' LT . &/, EKFF. FEit
P S A NH-N H K 9 58 43 51 o0 227.85~431.38 ., 234.81~449.14 1 211.04~378.37 mg-L'. EFE . EK
FF . R B34 M K M B 43 1k 327.8., 348.49 1 300.66 mg-L™', V¥ EBRRA BN 36.79% . 33% il
42.16%, YK T LN AN T30 o A ) 6) NH-N T 52 FRBE (450 mg- L"), 5 21 i 30 70 4b B A9 2058 .
{83 Fpbr R K BR AR 22 FOF AW W, xR I 7E IR R b 5 A R X 3250 K A iR B TR
AT DL HLBSORE R Y b (%) VB85 A R X 5% B I K ) B R AT T AL B o X R4 NHG-N Kk
JETE 315.83~662.68 mg-L', A KW BN 497.27 mg- L™, EAYEBRFE K 4.73%. NHI-N 5 TN fi £
B AR IR AR R, BEE B E P, R RS BT, AW i X NH-N (1)
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Fig. 4 Inlet and outlet NH;-N concentration and its removal rate

ERRARER IR 8 45, WFNHI-N 1Y 25 BRR0CR hy Ff 5> 22 F > E R AT

FHEHCE I S5 RN S iR o B SATEL, A8 RS FE AL R G 35 5 v a2 HE G T
HEH (P<0.05), {H N[ Ak 2 ) J5k [ vl 220 HF I 5 22 5700 R 838 (P>0.05) . IS RS FT A4 Rk i) A 4 3k i
P 34 28 HE A 50 2.27 go(md) !, B E AR T X R AR LY 3.58 g-(m*d) ! (P<0.05). AR . EOKFF.
e B 3 S HE FIGE B 53 51 R 2.038 0 2.268 Fi1 2.538 g-(m*d) ' WS RS FE A AR 0 5 J5 vl S HE FCER: L X

WL S I980 T 37%.

5 — AR 50 5 T 40 R R o
Bkl o AN L BT R o 3 R FE R AL 81 L, .
A R A 2R R 2 B A 1 B ol
6% 2 5t (P>0.05),  FL% Mo 19 B K 38 7 160 % =
W/ o 2R RO L RO i)

TN Efri b 50 6.91% ., 10.5% . 9.03%, Z 1
0

FE VRIS AT R0 36 0 vh T ORFF 3 5 b L)
BIFE LR A R S ok, ek, %
Tl LAVRE R WA i e X IRGT DL
PR WA e A SR R TR
INFSFF IR, 78 RS A BB P 3 b L
Y10 60% X1 55 8 1 XA S TR [E] a5

2018-102018-112018-122019-012019-022019-03

H

T P AR ) B [l — e [R]AS [ b B 2 ) 5 2]

el i35 K- (P<0.05)
5 EYERMREEHIRES

Fig. 5 Ammonia discharge flux of biological matrix

material tank
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*1 FHMEESYERMERERE SRS HIE
Table 1 Dynamic characteristics of ammonia emissions proportion in TN removal from
biological matrix material tank

A 5 F51E B9yl 14% 2% 3% it
B 3.72+2.38b 3.00£1.62a 2.52+1.24a 9.24+5.22b
FOKFF 4.87+1.11b 4.17+1.09a 3.09+0.56a 12.13£2.75b
201810 i 4.87+£1.99b 4.15+1.82a 3.13+0.92a 12.15+4.42b
Xof HR 32.21+6.84a 24.03+7.24a 20.81+6.25a  77.05+20.08a
E2i 2.48+0.56a 2.17+0.7a 1.64+1.13a 6.29+2.18b
FKFF 3.67£1.27a 3.04+1.18a 2.5+0.73a 9.21%3.09b
2o frme 2.94+1.49 2.5241.2a 1.48+0.63a 6.95+33b
oyl 24.0149.64a 19.30+8.86a 17.£7.35a 60.32+25.85a
E2i 3.56+0.64b 2.24+0.24a 1.5420.09b 7.34+0.87ab
FAFF 4.17+1.02b 3.56+1.17a 3.05+1.09b 10.78+3.23ab
20te-2 Fei e 3.75+1.48b 3.12+1.44a 2.54+1.09b 9.41+3.93b
pajiisl 23.47+3.95a 20.59+4.29a 16.19+2.83a  60.25+10.57a
B 1.95+1.28b 1.33+0.59¢ 1.15£0.52¢ 4.43+2.4b
FKFF 3.40+1.49b 2.53+1.02bc 2.45+1.09b 8.38+3.52b
20t L 3.59+0.8b 2.67£0.49b 2.6+0.15b 8.86+1.32b
o R 16.64+2.75a 11.73+0.37a 10.23+0.17a 38.6+3.23a
B 2.67+0.24a 2.65+1.25a 1.82+0.31a 7.13+1.47b
FOKRFF 4.41+0.98a 3.32+0.67a 2.81+0.53a 10.54+1.3b
2019-02 _
[EE 4.09+1.252 3.19+2a 2.31+1.35ab 9.54+4.59b
o R 21.29+10.2a 18.30+10.72a 13.45£5.13a  53.04425.43a
EZ 2.89+0.76b 2.3240.94a 1.83+0.74a 7.04+2.25b
FOKFF 5.01+2.45b 4.09+1.82a 2.84+1.03a 11.93+5.26b
201903 (EL 3.08+1.09b 2.48+1.38a 1.73+0.55a 7.2942.9b
oy 25.60+3.45a 21.37+5.24a 17.01+4.15a  63.98+13.15a
B 2.88+1.19¢ 2.29+0.99¢ 1.75+0.79¢ 6.91+2.74c
FOKFF 4.25+1.38b 3.45%1.17b 2.79+0.77b 10.50+3.18b
SFHE -
i 3.72+1.35bc 3.02+1.37bc 2.3+0.93bc 9.03+3.49bc
Xof HR 23.87+7.54a 19.22+7.04a 15.7845.33a  58.87+£19.47a

VE: RO T AR 57— [P Tl bR A R ) 5 s b 3] 25 Sk B3 kT
(P<0.05); [AIZLALFEA [FIBT ] G 25 R BA A BIGE 1 I K F-(P>0.05), RNAIRIR.

) S HE T BRI, TR RO A S S HEGE R 2,11 g-(m?d) . JAMES %P 5 PR AR K Kt
1 HE R B 2R A8 A 25 SRR, AR S 2 HEGHE 508 2.86 g (md) o AT UL, AR 28 Ab B Y TE W
A EZE LR EHELDY, RWREY A GRWEZR RN Z P H, FR7EGHE 0 E AT
V3 sk 94 fin /0 2 3 AT R0 ) 2 HE T .
22 EWMERMXARESR R IFIEN R

X6 55 S5 v 1 HH KO [FJE 28 R R A 9 ) o B 5 SR an il 6 e o B I 6 T, Bk E, i
KB LU A S oy £, b 64.75%~73.14%; A HLAELESE K b IR AR K, B0 9% A2
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i AR WRIK, BKk<1%. MR AL 2 100 -PED Os"NN“
LB 4K o KRR 5540 58 2 _

5 U BT A R AL (P<0.05) 1R R g 2 4 4 =

7 HOAR 2, 505 A ) M 5 5 A — cof B OE B B B

PN KR B E MK (P0.05). 145 T
BRI K AR 9L N NN

o NFE-N G T 2 o B4 L . LB OB BB B
EAEACVERT . AT WCR, AR, K &

LA S AL R NN JBEBR 9 73 7 K 2 — 7, LA

(ERS AT B4 Ak A 3L 5 5 R K v 6 B LA R 7 6 £ E BT ok R B AS M AR B4 AE
KL, AHFIFRZ MRS, W2t — D Fig. 6 Characteristics of nitrogen composition in the inlet and
% . {Eﬁ m:%[%] %:z B, ?’{{% 7J( i’dﬂ:é}ﬁ%é < ;:F; outlet of biological matrix materials tank

AFERA . AIEAK e, DR RIE IR AR 5% 247, DAL R A6 /E 2B i &
H 50%~70%, VLW R 2 BR B9 AR N 10%~30%. 1 B ppFsg R, A TR TN i 2=
B E RS AL RREALVERT, 295 MA BRI 80%. XU, WA W w4k SRS A AR TR A A 2
PR E ZaR AR, REFFE I TR Al Wi s AR R . AR R I, BE b b Sk
TEFE AR 5 ARG (<1%), Z5RULIE 6. X ATREA 2 AN m AR 1) RESME T AWl
TEVE A 855, R E S EE D 2) M A & BN, RO E SR EL, A8k B A Al
ROl 25 S T B T vt b R R A A T DL N, TR B, AR X K AR IR i B
23 BRAMREFERZRNXFR

BORGEH M 5 RANER 2 R o ANFDES R E L BR300 NH, HEiia 5 35 W T R R
W) B2 B2 A9 AH G PE, TN, NH{-N. DON LA}z PN % B 5 pH & i 3% 71 M ¢ (P<0.05); TN, NH;-
N H1 DON Z: & % 5 Eh & 3% 1F 40 ¢ (P<0.05); TN, NH:-N. DON LI} PN % 5 DO & B & F
A (P<0.05); NH, HEA &5 pH. T &2 &3 1EAH ¢ (P<0.05), 5 Eh, DO W £ I 3 11 #f 5¢ (P<0.05),
NH, HEACE &5 TN, NH]-N 25 B 5 2 1 25 714 5C (P<0.05), X 5 g SCE P i iF s 45 R —
. AP K, KIARPREE S NH A EM AR, Wb, 0 & e ok & 4% & i

®2 ERHRESHEERFHEIMESHT

Table 2 Correlation analysis between the removal efficiency and environmental factors

iH TN NH;-N  NO;-N DON PN NH, pH Eh DO
NH;-N 0.969** 1

NO;-N  0.759%%  0.754* 1

DON  0.796**  0.701%*  0.685%* 1

PN 0.755%%  (0.588%*  0.524%*  (.673%* 1

NH, —0.487*  —0.516%** —0246  —0314  —0.354 1

pH —0.636**  —0.625**  —0397  —0.621*%* —0.465%  0.475* 1

Eh 0.631%%  0.670%*  0.433*  0.521%* 0.34 —0.496%  —0.845%* 1

DO 0.821%*  0.875%*  0.665**  0.504*  0.482%  —0.594%% —0.581*%%  (.703%* 1
T 0.105 0.001 0.092 0.216 0.226  0.564** -0.094  —0.006  —0.226

T HFIRTE00 R IR R *FRTFE0.05/K V- T I B K-
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D5 AT, B E—E AR LIS N, pH 5 NH, HERGHE & 2 8 3% 1A 5E (P<0.05). ARAFFE A5 R %
B, W RS AT AR 6 Tt pH IR TR VR RS FE AL G pHL, 3% 2 A 4 5L o b A & B I R 22
— o bk, pH AT LU i 52 Al A0 40 B RS B, BT R RS AR/ R o 2 pH REARAT, A Ak A TR S
b, GEALAE 3G 5, BT b NHG-N R B N R, 2 R ORI 2 T RERT, LIU 45 0Y B 5E 3R
BY, 24 DO MBI, G A A0 40 BA (RS AL BRI 5, NH-N R BRI, JF 1 5 B0 15 & HR
TR, EhThm, RO I AR SR, B R PERRAS, fE W i TR VR e iR A BRI T
NH;-N Ay B
3 &g

1) B INAE W G FF X i B0 a7 % B8 2 /K R BB A5CR B 3 . TNCRINHG - 35 2 B R 430l o 35.67%
H137.32%, TN FINH;H K-35 3% B 23 ) hy 473.8 mg- L' 1 325.65 mg-L ™', ¥ T LN R e A T8
YR Z W (NH;<450 mg L), [FAF, Z#ERGR BN, AYH A R R 57 ¥ 2 HE G & 4
2.27 g-(m>d)™", X BE kb 3 rp A2 60 S 2 HEROE R 3.58 g-(md) !, USRS FE AR 6 A 4 5L U R i
A IR SEE0 T 37%, A TN ZEREAY 10%.

2) AR AR BEAEARS FF A B T R AL AT JE 5 E AR AN K, WL A £, Hk o ks
A, ARSI, AR A RBRAUR .

3) R FF A AL A IR AN AR B AR SR 58 R K Mk B . 2 o SR TR 386 N T 1 b 2R3 0% U5 A0 R 3 LA
EEAVEM, B FE AR R T SR 58 K i st Ak B AR A T Al A S
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Abstract  Swine wastewater has pollutants with too high concentrations, its directly discharging into
constructed wetlands (CWs) can cause plant death. Therefore, the concentration of nitrogen (N) and phosphorus
(P) in swine wastewater should be reduced before it was discharged into CWs, which could ensure the N and P
treatment effects in swine wastewater by CWs. Through field experiments, the treatment effects of swine
wastewater by addition of different crop straws were studied, as well as the N transformation characteristics by
crop straws. The results showed that four experimental groups with wheat straw, corn straw, straw and control
were conducted for 6-month continuous treatment, total nitrogen (TN) concentration in effluent ranged from
359.8 to 613.99 mg-L™", and the corresponding removal rates were 30% to 40%. Ammonia nitrogen (NH;-N)
concentration in effluent decreased 210.61~449.14 mg-L™". Crop straw showed significant nitrogen removal
effect from high-load breeding wastewater. The NH,-N concentrations in effluent were lower than limits of
tolerance of Myriophyllum elatinoides in CWs. Slight changes occurred in the proportion of different N forms
before and after treatment by biological matrix systems. The main form was NH; with average the proportion of
68.3%, which was followed by particulate nitrogen (PN) with average the proportion of 22.0%, and nitrate
nitrogen (NO53) presented very low proportion <1%. Adding crop straws into swine wastewater could reduce the
ammonia volatilization. Ammonia volatilization in the biological matrix pool accounted for 10% TN removal,
which was significantly lower than the loss (60%) in natural conditions of the control group. This provides
important theoretical value and guiding significance for optimizing constructed wetland treating high load swine
wastewater.

Keywords crop straw; swine wastewater; nitrogen transformation; ammonia emission; ecological treatment
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