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REFARE(P>0.05);(3) 4 PRI B LA T APy R — B B, A RIS EME AT
P R T SR AN, A AE B - T AR A/ U RT 1.4 Mg T A RS B AW R 0% LU
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Research on Domestic Sewage Purification Efficiencies of Plants and N, P
Accumulation in Biomass in Constructed Wetland

HU Shiqin
(Xinjiang Construction Vocational Technology College , Urumqi 830054, China)

Abstract: Four kinds of wetland plants, including Iris pseudacorus, Typha orientalis, Zizania aquatica and
Phragmites australis were selected to study the removal efficiency of total nitrogen (TN), total phosphorus
(TP), ammonia nitrogen (NH; -N), biological oxygen consumption (BOD;) and chemical oxygen consumption
(COD,) from domestic sewage by plants and the N, P accumulation in biomass in the constructed wetland.
The results showed that; (1) the purification efficiencies of four kinds of wetland plants were different in a
‘V’ type with the seasons which showed rebound period >> stabilization period > recovery period > period
start; (2) the four kind of plants in constructed wetland could effectively promote the removal efficiency, which
showed that Iris pseudacorus and Zizania aquatica were higher than Typha orientalis and Phragmites australis,
while the removal efficiencies of TP, NH; -N and CODe, had no significant difference (p>0. 05); (3) the
aboveground and the underground biomass showed Iris pseudacorus and Zizania aquatica were higher than Typha
orientalis and Phragmites australis, and the ratios of most plants biomass aboveground (A/U) varied between 1 and
2 except for Iris pseudacorus, the underground biomass accounted for more than 40% to total biomass, and the
concentrations of nitrogen and phosphorus of aboveground biomass were higher than those in the underground
biomass, which showed that Iris pseudacorus and Zizania aquatica were higher than Typha orientalis and
Phragmites australis ; (4) correlation analysis showed that plant accumulations of nitrogen and phosphorus displayed
significantly positive linear correlation with plant biomass and concentrations of nitrogen and phosphorus (p<0.01),

and biomass could be used as an indicator to screen the appropriate artificial wetland plants.
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N T8 o A R T Ol o R Ry B IR 45 ) 4% —
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LBr . BA KB 5E R0z 17 2% 0 L (KA fE A 58 WL 2% iy
H E BT Iz as 1T IS K Ak BRI K BRI E SR AR B
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GeWy 9V T AS T 9 M A 90 B AT 500 1) M B L X9
ey 2B 1 A AR 22 R WA TR
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LR R T2 e P S K AR AT
i b PR S A AR T M B AR S A L I
JLAAER L T AN TRR e K B B 58 R 22 R BR T
R R GERE N T S [ R % B SR A KA
Kb FRACR (9 HU RO T DR A UG PR 4 Fh
“H7 AL R A SR 2N T S e X L 3 A
FEAN [ #8 # %) A 3% 35 K BOD; » CODc, » NH; -N,
TN.TP (M LBRAES . & R0 18 & A2 < HigefbfiE
R SR 11 AP BT T b K BT A RUK IR B IE 5
Pt N AR Ak 2R 15 15 0K FE K R 5 Qe R et &
e i A BT < 0 R S5 B i

1 MeH5J5k

1.1 ANILEXMESE

N TJ% /K %, TN:9. 16 mg/L, TP:0. 83 mg/L,
NH, -N:6. 12 mg/L.,BOD; : 180 mg/L, CODy, : 300
mg/L,pH{E N 7. 04,
1.2 AIBHigit 5kiE

N Tl 548+ 336 X A7 37 i A b R 22 1 50
KM, HE 3% 3 A N T8 Hb &5 # # o0 (fE N 3 A~ &
) BRI KE XTEXHE =20 mX5.0 mX1.0 m,
BTz (8] 2 m &I K e ik B T L IS S AR OK X H B
ORI L B 1 SEORET T o B BT U R BRI
SR A4 6 mX 2.0 m /NX L BEASNX Z ]
ESL AR B (0.5 m) BB R G0 /N X A X 2
AHAZHR 10 mm # PVC &, ffi A T8 kb (948 2K
RERE I A PVC 48, DU Tl g A i R 4R .

N T b SEDRE : 43 3 JR AR 78 B o, IS )= KOk
BRRAE R HEK )R CRiAR 20~30 mm) . | #F AP,
FE ST Ny SIO, , B 5T B[R] 5 2 3 35k T 0k A

JERE R 15 cm, HAR N 5 cm, H1 2R H 5 bl Chi iz
15~25 mm), AN 0.8 cm, JEFH 20 cm, FE 1k
RS CRiAE 10~15 mm) . HAE K 0.5 cm., JEE Jy 18
e (I FIE VD RE A%t e+ 3 R SR R A IR LA
Z LRSS I T SR AL A R TR AR 3D

N TR A #2014 4 3 ] 20 H 4 s Jeok
Xt 4 FAEBE I 1A H AT Ak R g0 PR AR
TR N AR AR — B A4 I R B 4 A
FITAEEA /N A MU A KA BT, 2014 4F 5
BIoE N TR M rp AT 85 48 %5 R 25 Bk /m” L A 9k
F 5 0 A KK F A I AR A, MR KRR IR 1A
A IEREEH b 2~3 em #KZE e A A K
K5 W R R 3 7K 28 e Kt 28 48 i AN TR H (K
B 100 cm) , T /K il O K & B 51 AN TR i,
V5 7K R A BN TR A A K A BB 1 T B
UE LK 24 hJE A5 kK K T S ] 0. 75 m*/
(m® « &) H A RoC B A R A KRR . 3K
Sk b AR TR AT K 2 i N T M A PR B K MRS S
PVC & HE i, BOR R 275 K 71K 5 82 56 = 3E 151k
B3 AT s AR R

AR PR 2 PR = K DA — K FHED /K
F{E X100 %
1.3 MEFE

ANTABHZAT 1 AEJ . 400 F 2015 4F 4 A~ AR
B HEA T K FE R A 5 IR, S A FP N T2 b 1 m?
FEJT I AERRECE bR = A AR R MR O L CE 4y
LU | 15 BRI D S W2 St/ i 71D I 1
R RE SO R S HL SO, —H, O, 1 2 1 45 iR %
WA TN HY o i 198 B 40 Ak OGO B 2 I TP
FHALER vk e

KR AR Z: BRSCHERL9 1, BOD; SR FH i B 42 b ik 5
CODe, R FH 5 5% iR 8 40 fk 75 s NHI -N SR FH 94 G )
G306 RE s TN SR 13 B R 1 — 58 A 43 Dl Ol J3E 5
TP R HERB B G RETE

PA=PC - PB

A PA RRHEB N, P LR & PC RORAEPAR N
NP i PB £t g AE W i

K HI SPSS 18. 0 GE 1143 B 8 A4 43 ) % #5408 3k 47
HR R J7 22501 (One-way ANOVA) , Z 1 HECRH
LSD, F HfE# N, P P2 & Mo A Wit 2 N, Pk
JEE AT L P 1T U3 # 37 pR D G B 0L 4ot Il ¢ R
Kt E R A BB SR IR I A O R AL
Y 5 2 M (p<<0. 05)
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MG N AR A2 4748 O » v] L N TR 73
A AT SRR E L R B R A ) i R 1
AT N T A W) AR B K TN, TP, NH/-N,
BOD; 1 CODc, ¥ Ji Biff i 301 52 56 e A 39 i 9, &
VRIS LA A R B R K R B ) F) R
SO0 I 0K e 32 A5 B I LA IS G B AT BT 3 L L4
TR W 58 52 Ay - 22 Wk 2 38 ) e R R R 5 R AR
— B0, N A R A B A 4% ) TN, TP, NHY-N,
BOD; , COD, i8¢ BER R R BN - J7 2 1) = ) > 1K
SN RO s N R K TN e 32 728 b 3 Rl
2.58~7.59 mg/L, TP ¥ A b {5 Kl & 0. 11 ~0. 32

2.1

mg/L.NH; -N ¥ JFE2 (LG E R 1. 59~5. 96 mg/L.
BOD, ¥ i 45 k.3 [l 2k 54. 30~115. 24 mg/L,CODg,
e AR AL VI B R 89. 23 ~1269. 17 mg/L; A T 1 Ho A~
W4 % %F TN, TP, NH, -N, BOD; il COD,, % & %
S B e 25 S S VORAR (LR AR L A
ST R KL FR S 2 01 B B 0 52 1 L O B RS i
MR FE R B i 0 LA IS 26 B 3 A T R AR, HL R AR
MR RO 22 R Y L B R AR S R e W e —
AR IRy - R > W2 > AR e > ) sl
AN T TN & B AR A Bl 17. 14 % ~71. 832,
TP L[5 A5 Ak 3t [l K 61. 45 % ~86. 75% ,NH, -N %
g AR LG R 2. 61 % ~69. 77 % ., BOD, 2[5 Za78 {k,
R 42, 38% ~78.22% ,COD, 2= B3 245 4k, 115 [
10. 28 % ~70.26%.

1 AIEBMAREHRHKRERERE

TN TP NH, -N BOD; CODe,
g wm HHWE kB WHwkE kB WHkE LR/ WHwkE kR WOwE KRR/
(mg+ L") % /(mg+ L7 % (mg+ L") % /(mg+ L") % /(mg+ L1 %
A B 6.35 30. 68 0.24 71,08 4,23 30. 88 93,57 53,22 231,74 22.75
o BN 5.13 44,00 0.15 81,93 3.89 36,44 68, 41 65.80 169. 85 43.38
e R B 3,26 64,41 0.11 86.75 2.36 61. 44 54,30 72.85 89,23 70. 26
15 4.18 54,37 0.19 7.1 2.85 53.43 67.16 66. 42 154. 27 18.58
L 5.28 42.36 0.29 65. 06 5. 14 16. 01 106. 58 46.71 269.17 10.28
L BEm 4,16 54,59 0.23 72,29 4,27 30,23 75. 89 62.06 214. 38 28.54
wl R B 2,97 67,58 0.14 83.13 1.59 74,02 63.58 68,21 123,41 58. 86
R0 3. 24 64.63 0.18 78.31 2.38 61.11 89. 14 55.43 156.98 47.67
s 7.59 17. 14 0.32 61,45 1,89 20,10 115. 24 12.38 246. 74 17.75
B i 5.27 42,47 0. 24 71,08 3.58 41,50 103.43 48. 29 186. 38 37.87
#H J5 3 4 3.73 59,28 0.17 79,52 2.03 66. 83 68,17 65.92 105. 74 64.75
W 1 4,79 47.71 0.18 78.31 3.17 48.20 82.03 58.99 136. 07 54,64
T B 6.59 28.06 0.28 66. 27 5. 96 2.61 82.57 58.72 203. 41 32.20
i 5. 14 43,89 0.21 74,70 3.14 48. 69 62,12 68.94 156. 95 47.68
bl R 2.58 71.83 0.16 80.72 1.85 69.77 13,56 78.22 93,54 68. 82
1K 5 101 3,07 66, 48 0.18 78.31 2.47 59, 64 58.17 70,92 189. 37 36.88

2.2 ANLBMAREHPFHERE

f & 1 A] 0, A [l A st TN, TP, NH, -N, BOD; ,
CODG, -3 2 BR AR A AE 22 57 Hohxh TN 9 L B
HEARIANFH >SRE>EEA LD HFHS TR
TN EBRZFRERAGE (p=>0.05), & W m T3
ZE 1 (p=<C0. 05) s % TP (1 L BRRIA KI5 >
SER>ZEH T 4 RS A BN TP By bR 2 F
BRI 3 (p=>0.05) s %F NH -N ZepRoRBAF I Ry i
S SE R AR L4 RO T NH-N B 2B
RIEFYIREE (p=0.05) ;4 FiEHAE X} BOD; 9%
BREIAR IR T > 23 > F i > 28 L o 2 Sg
B BOD, ABRRERANRE (p=>0.05, “H B EHT
i AIZE H (p<<0. 05) 34 FpiR M AL 8 X COD, 1) 25 Bk %

BEARRIANF ST R >0, T 4 B i Ae
Bt COD, 1 L BR R 22 R E (p=>0.05), LEAK
& A PR AT TP (19 2 BR S . 6 BOD; 1 % B
FRIRZ A COD, 1 E R IR
2.3 AERMEHENEVERESE

2015 4F 5 H JFhq X 4 FhoR w147 10 s AL 5
I TR eI ZAERIEN . % 2015 45 10 A i
FE B 3 AR RE G AR R Bl 53.2~75.9 em, HH#
2 AL, 4 FhoAE Bl A K — BRI ) S, N T I b AN [) A
b 1A AR AR L R 268. 9~846. 7 g/m”, FEAR SR
PR 26 > A i > A b 4 R b A Bk b
YR EREEE(Pp<<0. 05 # TR ARLE
il hy 243.7~893.5 g/m’* AR A TR > H >
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>, Hrp A MR A T AEY R =R B
F(p<<0.05) s A/U AL HIAE 0. 81~1. 50, Fr T &
A A (A/UD /N F L, Holh 3
FIAR A5 0 LU AE Y KT 1,4 Rk g 2B 88 o B
Yy 0% A b AR TEM BTN TR A
FEBE, HAY & 22 5 B3 (p<<0. 05), X 2 485 8% N 7E
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2.4 ANIRth#E#HM EH T NPREESFTHEL

FHE 2 AT 20,4 A N T IR A B b AN ™ N R
L AT I ) — SO A, - NOR R R AR Ak
Hh15.3~35.8 g/m” AR TR > H > Fif
S R EM AN E N BB 2R AR E
(p=0.05), ZHF BFEMTHFREMZE T (p<<0.05) , 1L F
N R AL E A 13.4~23.7 g/m’ AR I Ry 22
A>SRE>Fii >, g N NHERER
FART H AR B (p<<0. 05) .4 FhiEpidb | N FLE &
¥im iR N SR a, SR E N RS
FZETHTF NHER(p<0.0D), Fi - NHA
W E S TR N B (p<<0.05) 54 Fp A T8 b
P b PR ALYy 1. 25~3. 14 g/m” , %
KR NZE A >F R Tl = b = A il
HWEPHMEBREERREE(p>0.05, “HBEMKXT
BRMZEA (p<<0.05), 4 F P R &AL E N
1.03~2.14 g/m” JEARI N ZE A >FH >S5 E >
FEHPFHEMZAMT P REZEER AR F
(p=>0.05), —F W E &S THREMMFE (p<<0.05), %
H. S REMAMM B D THT PHERE (<
0.0D), 354 | W25 THF P AR & (p<<0.05),
A BN TN Mo A B N MR BE AR AR L R 19, 2~
35.6 g/m’ EEARRI A TR >ZE > E>F H
PEREAME R E N WEZF AR (p=>0.05),
FHAEWH B N W25 AR E(p=>0.05, T N
W B AR ARG B 16, 3~30. 3 mg/ g, FEAR RN 5 2 >
EHASFH > P A AT N E 2R
AEFE(P>0.05), —HEREMRTEXEANSRE
(p<<0.05) , SHREHL b N Wk W& TH T Ny
(p=<<0.0D), M MZE I b N R ER TH T N
W (p<<0.05) 34 Fp N T8 M AE Bl b P ok B AR A3
il R 1. 25~4. 35 mg/g. AR AL A>T E>Fil
SRR o A RN TR A g PR 2 R R
F(p<<0.05), 4~ P ¥k B2 AL Fl O 0. 69~ 3. 29
mg/g AR N G R>ZE U >F i >, Hrh
FAEHH T PWE2ZR AL E(p=>0.05, “F B FH
T 2B (p<<0.05) , &R HZE 1 #h b P kR
B TH T PYREE(p<<0.0D), 3 MAT b | Pk
FERESTHE PHE(p<<0.05),
2.5 ANIBtE# N,PREES54EYEMN,P &

EZEKXER

H2 3 AL Aot # A s ESH R,
FEAE p<<0. 05 Fl p<<0. 01 7K V- 46 56 AH OC R H iy k3
PRI 7R TR g NP 28 5408 K& N,
PRIEMFHEC R F KRR, £ 3 gtk
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]9 G 2 35 38 B A 2 K F, 45 Il H ¢ R loar . W
WA EY RS NP EE L B EMLIEXLR
(p<<0.001) N, P FRZ & 5 A4 Y &t (1 A1 5C 5 555 )
5% 0.685 8,0.717 9,N,P 1 &R/ 5 N, P ¥ i iy 4

K REA IR E] 0. 814 5,0. 853 9, 2%t L A>T T A
TRHAE B NP LB S5 A A O R B4R, it
FRATTRT LA 0 30 o A A AR N PO R I
HuAE B X NLP FBR 1R .

R2 FRBHERNEVERLSE

FH B W bR/ (g m ) WFAEYR/(gem ) YR/ (gem™®) A/U
EE- 268.9+48. 4d 243.7£15.6d 512.6£56. 8¢ 1.10
T 652.3+69. 7c 435.1423.7¢ 1087.4467. 4b 1.50
ZH 846.7+35. 1a 753. 2435, 4b 1599.9+113. 5a 1.12
R 725.1489. 2b 893.5418. 9a 1618. 6+ 124. 8a 0.81

T« [F S A R 5 B 2R TE 0. 05 K2R AR E .
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32 | . b
~ 24 | 13 Z_ %
<24 | o *
iy 8 916F
< gt 208t
o O I 7 W 1177 W 7517 NN /4 I
Bk s | Bk
X - K -0.8
“ B -1.6 | c
24 2.4 E 1 2 1 1 b ]
P =W BR
* %
32 + i b
~ ~ 4r *
=) 16 a0 * c
. L , L 1 Z
£ g
~ 0 F ~
g ‘M 0 SR SLLISS SR SrrlS S R SIS R S
Z -16 % 5 F c
- c
32 ¢ 1 1 b 1 ] 4 1 1 1 a ]
¥ EH gy =) BR FE i TR
V777] dh k345 O 5 £
HEeox FKondh B SR 25 BE(p<C0.05); x» » FoRith 5N 272 B 3E (p<<0.0D),
B2 AEEBHEHEEBTHNPIRERRES
£3 EHBEHENPREESEWE NPRENELER
x y WA HLE R R’ F P
N E&E (g/m?) R (g/m?) y=51.236x—31.587 0.9562 96. 25 <0.001"~
PR EH (g/m") Y (g/m?) y=21.132x+15. 269 0.8967 83.74 <0.001" "
N B R (g/m) N & & (mg/g) y=0.689x+15. 237 0. 8145 103. 41 <0.001" "
PR (g/m) P& & (mg/g) y=0.316x+65. 984 0. 8539 91.52 <0.001" "

W RARMENELE 0. 01 K P EBECGUR) . KR MHEMELE 0.05 K ERBEGUR).
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3.1 ATBs KBRS

N T b = 5 5 AR B A O o i LA A )
{8 WA A 05 25 3% gl e A I B T8 15 O N T3 i
Jot 249 2y LB B2 A8 e B R A R A W B it T 2 i
s i), ZEA N TR AR A AR TS KRR R R
N T 3 v A A o 8 R A7 A 3 O A 22 57 X TN,
TP,NH, -N, BOD; , CODCr 1y 2 B 3 5 F il il 28 ,
N T AN [ A 6 TP (18 25 B 58 A T A 13

FELBEN TP Y M e 3= 82 10 o A i 1) AT i 0 LA S
A 0 R R AR R AR LA 25 B L X S T A B 90 4
AW A1 NG IR R B 2% s B A R
f A B A A A T A IR BT Rl 1T R LA R
FR X B T A A5 DL 25 B s 6F NH-N g 25 bk 35 22 02
TSR P R A 5 P S BR SR LA BR Sy L B
JED FORLAE A T3 v Bl A B L 3 I A Bl i B AL
PR B A= W e fige 3 5 A FH 25 B3k i ad o A= B 9 A
FH AR 5 1) i S A TR B T R S AR XL O B
FerE AP A A W IR BE T 4 B S FL AR BT A A T
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AYIFEN TR IRY & A2 2 T IR )2 56 5 b fik
YRR R AR RN TR
Hiig K pH (B <8, 0 B, & 048 K v 1k 8 48 JE AR ] LU
Z0E 2o AR R [ 25 BN T M K pH 3N T
8. 0L EIVER T e W AT L o e Ak DA AE L A T SR il
PN R A& AR A FE DR Ak A0 R A A 2 A
TR s e N ) EE iR,

P T) B 309 1 R ok A, AT 1 b AN [] A A
TN, TP,NH/ -N,BOD, # COD¢, 253 2 3 1 0
(1 309 2 5, S R VR AR AR B A, 7E BB A K
H Jit 30 3 30 B 00 32 48 n L O FL G o i AR
BRI LA S 25 B A BT R AIS, LR AIK 14 i 2 o O
2% R E W R PR R AR SR IR R — 8 B AR
B« B2 >k A > e 3 > R sh Lt B AS TR
RN T M 75 7K 25 B R AR KRR B AR T
R E R ZE T sh A AE A . N T i AS [ A ke
TN, TP,NH, -N,BOD; , CODy, ] 2 6 3 15 I3 ) 1 %%
AN R SR A A K S8 R 5 L S A
SERER) V5 A R G0 P N T M W FH 9 R 3
B HH R e A R R K B SRR AR
T S B A5 T A= K A 34 A B R R X S B A
%t TN, TP, NH, -N, BOD; , CODy, [ 2= i % 5 5 h
B S BT LI o A S B B K e 2 A BRI 2
Vi) R V5L T 0 0 T L A B R R L R R B L Ak
KRR R R AN e B4 25 e W
i AR R W R R S s AR AR
T S T A S T AT S BN T b X 454
B 1) 25 BR AR BEAR

A A N T b rp % 2 AR A OS] DL
B2 B8 BORUR V5 7K i (08 35 4 RV AL 34 e 4 =
N T3 Hb (98 5 22 850, 14 A AR B At 2 0 306 1 A
A RS AR TSR AEYER LB S5 Y 8.
PO N T30 b e Ak BE 101 A AT AE K i I S () i
FHIIRR . 24 4 R N T 38 M R Bl v 1k 35 7K 2R (18]
IDVE JEFRiIEES=-50 ¥ RS Eig T N U8 3 NS
5O T o A A OHR T RAR R R Gk R
PIMIE, FEEH T EAMS B ESRE L, i -
ML T A BBk (R 2) MK i AR 9 S 80
R R X T NP BRI (& 2) [ B
A I DX A 0 1 o AR B AR A 0 R R A b
VB FH AR X it o 3k A AR R R R A i AR vk Y N &
DAL s D B0 1 S B 2 A R R A A = A
TR AfE N E 2R Lk iR R 1k (A Bt 32
MRS N LR E B —. R, AR5 4
FiE A% 8 %) TN, TP,NO; -N,BOD; , COD, Fl NH; -

N 2 53 36 R e 1 2 A K T I B 5 IR -7 o s K v 4%
TR FR 0L bR R A KRR . e e] A, A 2 AR &R
Rk EY IR E TS YL T R R 1) A A b
B A6 N T T8 2 0 A 7K B 19 O S it , oF F A
T 23 VA TS K R D SR A k. — T T
DA e N T b X6 75 G 0 14 25 BR K% 5 53 — Ty Tl ] LA
Wi/ 5 | A A AR Bl 0 4 9% A, 3 1T L s A 5 | AR ok
HE B AR ) ARSI , R 3600 7 A TR A
IFi) L 75 G 0 1) 22 BR SR LB AR [

3.2 AIiRhEH E T N,PIRERFREESH

N TV AR N TR R SRk is kb N
F1 P ML, A B 5T W T kb AE B A ) B RN R
RPN AP & A28 Ak . 38 A X A T A ()
VA B, N T8 Mo A B b A= i AT A W
Y L 45 R AR T S i B AR R R T A
BB R NP S &I B35 NP RR
TR RS, XM AL T NP T A
U IR KR 4 B L B TR BT NORT Py
FEAERRRES . N TR AR NP AR AR
WA B NP B S BR AR T B 3R 4 4y
AV BB SR B ) O 2 AR 9 rh N T b
FLAR AT D33 A Hb b 0 H 3 4 0 i 25 B R 43 1
NP UER B EERG. RFREET B
WAEE NP R SR A Y= N, Pk A
TERFEWLME R R (R D EYRX N, P R
B K TAEBE N, P v BE 19 52 L 5 R0 A (0 BIF 9T 45 R
— T R DL R BN TR A B a8
B 1) b 1 2 3k B 3 5B NG PRSI 5 Ik
i b AT B X675 G 0 1 v A R R e ) A R
KB B AEE 0 AR A 5 N, P B DL A
PR B it 2B W AT 6 e A R R
Wl A 15 K AR 5 T Ak BTS K B 35 R Bl B0
T B I S R A A Y M AR B A
P b 6 25 £ 35 (10 10 bR B R S EE T L R KRR
b A M B AR . AR BIE 9 BTk R Y 4 B
HipE, Hoh2E (s BN NP BAg m Wl sh bk
i SIS AR B AR 2, AR et R B K, TR M
A N T b A 1 B A L T ER N T M T R A
Wl 22 P I ) R S U . O HL A 36 e A B s v A
N T b (]

N T B A U A T 3 ol A R B A i
PEHLER , Fy 35 5 0% B o4 Ak B8 A — i BREE (1 Bl %5
FIF R] 14 4 7%, J2E S5 1) W R v 1 2% e S A0 D, — L3RG
o P R B 7 3k I 4 R, U)K i AR L T LA i
75 Y 4 B A A 9 U RT LA R R S PR g i



206 /e o S 1

%24

BRI R4 72 45 7 2T LUSE S 7] FH AR B & 48 1Y i1k

REJ) AW B R VR AR5 T REGR A B, W

S P2 R A A R G AL RE 0 AN T b v A RICR 9 5C

SRR . X TN T b 8 VAR 5 0K RE ) B0 B

B s —J7 AT DA v N T M S e W Y 2 R OR

75— 77 T80 AT LAU/D 5 | A Sk 1 4 1) 458 5% A L {H 3 i

A R ON T A B 0 A AN 2 B — SR A A R

AR TR A8 18 b 2 3 2R GEAE W 2 40 R S H P [R) v Al AR

PR R 32 5 R G ALRE ) 4 25 R AL B2 5 7Y

N T Ml 78 3 e 4 G 4% 780 23 B 03 ) D A4 s 4 AL

157K BE T M TE e 45 AR T A BE Al b, & Fh I b AE B

TF1) P A= 285 00007 0 ) T 72 o e g A N T e 1 e

S E 30k

[1] Mander U, Maddison M, Soosaar K, et al. The impact
of a pulsing water table on wastewater purification and
greenhouse gas emission in a horizontal subsurface flow
constructed wetland[J]. Ecological Engineering, 2015,
80:69-78.

[2] Zhang T, Xu D, He F, et al. Application of construc-
ted wetland for water pollution control in China during
1990—2010[J]. Ecological Engineering, 2012,47(5):
189-197.

[3] Nolvak H, Truu M, Tiirik K, et al. Dynamics of anti-
biotic resistance genes and their relationships with sys-
tem treatment efficiency in a horizontal subsurface flow
constructed wetland[ J ]. Science of the Total Environ-
ment, 2013,461/462(7) :636-644,

[4] CuiL, Ying O, Gu W, et al. Evaluation of nutrient removal
efficiency and microbial enzyme activity in a baffled subsur-

face-flow constructed wetland system[ ] ]. Bioresource Tech-

nology » 2013,146(10) :656-662.

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

KFLEEE . BNLE ZNARERBREREMSL 5
TR AN TR M B R Ab B K F A K K B R RE 3R
[J]. B2 ,2014(9) ;3436-3442.

PR AL BRBH R L 5K % k. 55 AR A FE EBRAANT
T X T B BTG K AL R LT . PR TR A
2013,7(8) :3065-3072.

FAOW . FIEE. B N T8 5 K AL B R K
HAETRE & e i BUIR 5 A 5t L], Hb R 2% 3 Jig L 2004,
23(1):22-29.

TR TN ok B, S JLRR N T b 3 R v b
F P[], E B R, 2004,24(5) :614-617.
L ZE L, . TSR A K R R R A
AT, SRR 47 ,2012,32(8) 1 1874-1881.

S TEARBRN, S AR, 2. 3 Rl 2 A T b Ak BE R
B IR AR T O 5E [T, SR B AL 24,2007, 28(8)
1675-1680.

2R JE A TR TS K T R RO R B
WrFE )], 388 T4 ,2009,27(4) ; 25-28.

INIEAE L ZE P 2R AR S DB TR TR Mgkt oy
TE e A AR 86 BF 9T [T ], 4 7 B 8 22 4, 2012, 21
(10):1711-1716.

BRI R AT 2k, 45, JLRE KR b A 5 TS
KA BB ROR R L] K R FE 24, 2004, 18
(4);77-80.

B, BRIY R BB RS A TR S
A FR G0 XTI K R U 5 BRACR [T ARl T2 2
#%,2011,27(2) :191-195.

TR XURE L 2 T A AL AR g N TN Hb SRR
MrwEae HBFsE )] R R ,2012,33(12) :4373-4379.
XU L F Y A 04 A5 S TR 36 5 % N T
AR AN Ak B SR A AN B 3 A s [T . 7R R K A 2
o ARBFERR L 2011,41(2) :400-405.

IQVOVAVAVAVAVAVAVAVAVOVAVAVAVAVAVAVAVAVAVAVOVAVAVAVAVAOVAVAVAVAVAVAVAVAVAVAVAVAVAVAVOVAVAVAVAVAVAVAVA

(k325 199 1)

(100 BELL4R . 457 MG, 2 4o, 2. JE T RE(E 20 A 19 SO 4
2000—2010 4F 4 s A 25 22 R TUE BT 5 (1], K L PR 45 BF
%%,2013,20(6) :307-310.

[11] Msangi J P. Land Degradation Management in South-

ern Africa [M] // Climate and Land Degradation.

Springer: Berlin, 2007.

[12] Jongschaap R E E. Run-time calibration of simulation

models by integrating remote sensing estimates of leafl

area index and canopy nitrogen[]J]. European Journal
of Agronomy, 2006,24(4):316-324.

ZE b, X ARAE L P B 06, . 3T PSR Ik X R

BRI LT ¥4R,2010,30(23) :6495-6503.

Zefli, I BE, B4, KA S 2 20 0 48 15 1 R 2E 1K

R AEZRmF 9T [T . +48,2003,35(1) : 2-7.

[13]

[14]

[15]

[16]

[17]

[18]

[19]

X3, B3+ SENE S T A B AR AR LT . 7
BTS2 2 4 E AR BE2£ R, 2004, 29(5) : 887-890.
Wik PL . 22 By, B0 0. R T AN 100 SR ) oo A AR A A
FH M b g BT AR T i 2 AT L i B A R4, 2008,
22(11) .31-37.

M AR AT, A BT R A R ARl S AR
BLEATHLT] M B 2R . 2006,61(6) : 645-653.

Lim HS, Lee] S, Chon H T, et al. Heavy metal con-
tamination and health risk assessment in the vicinity of
the abandoned Songcheon Au-Ag mine in Korea[ J].
Journal of Geochemical Exploration, 2008, 96 (2/3):
223-230.

FUIE L ERE IR IR, T PSR ORE R 6 /N 3 B b A 7S
FAATA LI R £ 22 AS/NIRB5A B LT, 75 R I ok
2z ORRLSE R . 2012,37(2) £ 126-130.



