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Abstract; Effects of temperature and light intensity on plant growth and decontamination efficiency were investigated in
micro-scale wetlands vegetated by H. wverticillata (Linn. f. ) Royle. Results indicated that after a 15d cultivation period,
biomass of H. wverticillata grown in 25°C and 35°C was significantly higher than that in 5C (P < 0.05). The average
removal rates in 25°C and 35°C were 78% for total nitrogen (TN), and 98% for total phosphorus (TP). H. verticillata
grew slower in 15°C than in 25°C and 35°C , and displayed lower TN and TP removal rates (76% and 82% respectively).
Growth of H. wverticillata was limited and the removal rates were the lowest in 5°C , with a TN removal rate of 46% and a TP
removal rate of 46% , which were significantly lower than the removal rates in higher temperatures examined during this
study (P < 0.05). There were no significant differences in biomass and removal rates among 2000 1x, 3000 1x and 4000
Ix, while there were significant differences in biomass and removal rates of TN and ammonium between 1000 1x and other

light intensities (P < 0.05).
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BEPEHN B EFRUKR SRR E S M B, WA 5 H 5t B A K g5 K UC—
FIBFFEEE D . AR SCGE S IR HEHRBE IR B SR PR 5E R R 0 R AR KR AN Ak T3 /K R W g e, DA T Oy PR 3
FETE K AL 3 P B 5T R, AR HER 22K 3
1 RBEH*

SRR BA R R0, WP IR B Ol R X 2B 9 A K A LR BRI

S50 it FH PR AR I R A A B2 B A S SR i, BB THURE 10em , 38 T 35 €8 28 BH (56. Ocm
x45.0cm x39. 5cm) H1 YA B KK, BREEN 30em, B TR FHEESR 10d 5, B T H PR, BHBR
PREAHE R, BF EE 2 50g, ISl 20m BT 4000 480 B/ N IR L R 55 , TR IR R4 P B 5%

2 RAETE TG K YN T 5230357k o e 757K - fh 276 B8 (COD, ) ¥y 100 mg L™, B4
(TN) 320 mg L', @B (TP) K 2.5 mg L™, WEMEE N 10 L (=B[N 15d, 45 3d SRAEKEE 1K, W4
Y% %2 (BODs) .COD,, TN &S A (NH,-N) FHA A (NO,-N) TP A 585 (SP) &46hR . RAERHES 748
IKAREBOLRZ K, RAFEE K 250 ml,

/NEI N TR B TR FR4H (PCX-330A-12H) #5157 . FEAHFIDEITF5.15.25 CHI35 CE4 MREE,
HAMREE3 ANES . AR T 1000,2000.,30001x F14000 1x Z5 4 AN GHEEREE  GLHIRRE 3 NEE .,

IR AT WCE S B SR AE v PR PREEE , BCAHEAE P 80 C L 48h MU T,

TR0 RE 45 BB IR BE AR R 0 v, ELARAN T ¢ (1) TN Stk B BR AR 422 41 4B e BE B 5 (2)
NH,-N J4h EIRFDEEEE: ; (3) NO,-N 88503 BETE 5 (4) TP it B R4 S Ab-4H 1 ek ; (5) SP S 4HIE
Heaik; (6) COD, R E SR ERST ML ; (7) BOD A B S5 ek

HFERKER /D, SLIRET R , %5 B EIK AR R 3 e 25 SR 3 ), AR SE 58 i e b R, T8 RS 3R 40
KA SR EBRER) T ES R RERKRL, TR ENT

R(%) =[(C,V,-C,V,)/C,V,] x100% (1)

K, CoN BTGP , C o BURE B 4575 Y R BE , V, 35 R 58 /K o B AR, VO BRURE B 355 3R 4
HK RIERFR

R F Excel F1 SPSS13. 0 GEit#R {4 #4747 , T B S Ien P B A Ar iR 2 . 2R BEHHRRE,
F B R 5 22 M B 7 B AT
2 GRS
2.1 REERTBEEAK RS EER K
2.1.1 REXNREEAKKEN

PEABETE 15.25 35C LI R A K RAF, & 15d AR, AMES K T 12% 25% 21% (E 1) ,3
MEFEB T B EZF . MESC T RELERKSE, BILK )5 MR FE TR L2, LIRS R A A W) =
BT 14% (DAY E R 3. 44g) AV R BEMRT I5CHEFFHBELEYE (P <0.05) ik BEHAL
F25CHI35C(P<0.01), Al RN BEMERE BEXMW, I5-—35CEERELRK, AR TREEY
BB, MR RS A KA M HIER .

2.1.2  JREEBEELIE KSR

SETEAR A /N R R b R G5 R K R Bk Y5 7K R B R, B S 36 B [ ) TR 7K 4 R YR B SR

BAREBREZREEA(E 2a) o RFEIRE T RER RGN SR ZRFAF, LRI HIET 6d,4 ANEE

http ://www. ecologica. cn



10 3 BRacE 4 RBERDEREX REEA K g b5 K BRI RN 2641

TREAM KRR, W/EREIRE T SRR ERE

5

MR B, SRAORN 35 25CH ISC AR SRR 4 0 & g i
SEIE] 78% 78% M T6%  B¥HL BE BT ST (46%) £ 3F
(P<0.01), TiZHHEREES. =

ARG T BRI RGN AS A ERRmE <
2b FiR. ESLH IR R, 5C MR R G BB A ’ L TemperaturenC »
IR 33% —41% , BRI B, 1E15.25CF
35°C , FAWEIEHL R GUX A 210 25 DR B ] A48 1 Bl RENRRED RO

WK SRR 3 RIS PR R RRRA A T | o Sl el e B0 grov
2| 84% 100% F199% , “EZ MABEESR , B DH ARAKRE FRFRBBEES P <0.01, RFE/NG FRRR B
BT SCTFESRRNERE(P<0.05), %% P<0.05

SR R SEE 25°C 1 35°C XS AU IR AR
BEFT SCTHIIST (P<0.01) ;15T FHAERMERFR BHRHT 5C(P<0.01) (H 20) . LB
1,25 1 35°C TR BERH R R A0 ZBREBETE W, 5 3 K S SN ZIRRAIAE 99% , 3T fg
FUUKHHHEIEFIFE NO.-N BIAE 25°C 35°C T AR AR, KA NOL-N, [l i e e £R A 31 o RE R
{3 NO-N F R BR BE AR bR, TR ot T AR A, TS L R R T T I S R, S -
TR AR LR RO HIEE] 92% M 85% . 76 ST 15C , BIRA RIS AL RAEH I, LK
LSR5} 229% 1 37% o FT UL, 76— 2 RO BE SR Y , B I TSR MR RE S U0 2R

R T S AR GERT KB 5 BRI 2d PR ,35°C I 25°C T+ SRS R GERT BB 1) 2k 3 4
B BE R T SC (P <0.01);15C T MBHIYEIRF ML B H MW T 5C (P <0.05) o FKIHEHE 4 MRET 8
BN R SEX BB K RS9y 98% (98% \82% I 46% o A b, MM H R Ge X B BEAT 1 K I
R

SR R SR FT VAR ) 25 52 35 °C A 25°C Jg (1 2e) BB T 15°C (P <0.01) ;35°C 25C A
15C AR BRAARIR BHER T 5C (P <0.01) 35CH 25 CIHEBE %S

AR RGAE 15°C 25CH 35°C , 3 COD, [y K BRae b (B 2f) , @& " T STHERRFE (P <0.01
o P <0.05) . FERCFHGEEE T, MIRHRYEXT COD, i RERM BB, AELIMFEF, COD KR BRHA
—SERGUESH, ISR JE A BT T, 30T 2 o TSR EAE L IR B LA B R A A L 5 A A
SRR AR LB R TR, 7=t B LI A K o TR T CODG HY R

RIRHELE T SRS R GE X BOD; ) 5 R 3 B4 15 KA BT, {HL K R J 22 14K (16 2g) 72 25°C
35°C i1 3% SR BERT BOD; ) BRI BB, 38 3 KM SIAE 87% F1 88% 175 5C ek, %4 BOD, i) Rbp R B
T AEHABIRE 2 BR 3 (P <0.05)

SR T R BE R SR R G 0 RACR AT B RN, 25 1 35°C T IR R 5 ) 5 R — M
ER# R T B THRIR(SC) A PF T RSB RGP 0 Z R R B IR T IR

R4 SRR 0 R G UG BE /K R AR AR 16, 1 ot 2, 3F30AT ISR 488 R B A, 33
Ry =ae ™, (a>0,b>0) .y HFIKFHAR MW, B0 me Lo W KBRE BB d,b Kb R
8, T AR B T (R 1) o SERRT X IR R G 1 LR S R . BSR4
15 25°C 1 35°C I LAE S B3R, TBA TR 1 T e, X145 S Y (0 IR BT 7B MT e 7 25°C I 35°C, 3
B R GERT R 5 e 0 R T BRI I, % TN F R JI 7E 25°C B3R, X TP 9 JBRAE 35°C B¢
8, TR SP ) BRPIIRE TS, B AR RYE7E 25°C I 35 CHHLRE ) 2R K X &5 ey
EHBIT IR AE S o RS RGO R RS Y 1 (L RE ) U R R, 7 A IR F S8 b R GE XS TP
F 3% Bk Bl 17 B TNGR o T 1 T — 0 2 LA AR G 47 XL i R S 4 BLD 0 25 B B T B

http ://www. ecologica. cn



2642 £ 5 ¥ #® 30 &
100 - N 1200 NH4-N
< 80 ¢ 100
3 2 80
M 60 M
&3 20 &g 60
g +}4§ 40
& 20 ~ 20
0 1 1 1 1 ] O 1 1 1 1 ]
0 3 6 9 12 15 0 3 6 9 12 15
d TP
100 100
< 80 § 80
S 2
BE 60 3 E 60
&E 40 %Tg 40
w2 £
S 20 & 20
0 0 1 1 1 1 J
0 3 6 9 12 15
100 - f CODc;

HERE
Removal rate/%

HERE
Removal rate/%
S
(=]

0 <& 1 1 Il
3 6 9 12 15
20 25 it 1] Experimental time/d
100 -

x 80

2
& 60 ——5°C  —=—15°C
%T; 10 —a— 25°C  —— 35°C

=}

)

~ 20

0 I | I I
0 3 6 9 12 15

525 i} i) Experimental time/d

B2 BEMNRREMARLSLSAEROYM

Fig. 2 Contaminant removal rate from H. verticillata micro-scale wetlands grown in different temperatures
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Table 1 The C-t curve equations of contaminant removal rates from H. verticillata micro-scale wetlands grown in different temperatures

b T ture/ °C
545 Index , — 1R JE Temperature, - _
MALBRR y = 25.99¢ 005 y = 31.04e 702 y = 30.34e 0% ) = 28,570 0%
C-t HiZT5 e Coy-t R = 0.57 R* = 0.94%* R =0.79* R*=0.89*"
BA LR y = 13.07e70% y = 37.04e" 10
€t METTRE Cigyvt R = 0.91°* R*=0.92*
A LB y = 7.270-0.2
C-t {iZk J7 72 Cyopn-t R =0.69*
BBERERE y = 3.28e -0. 06x y = 3.51e 02 y = 6.24e -0.62x y = 5. 186 063
Cot £k T 7 Cop-t R = 0.87* R =0.95" R = 0.87* R = 0.87*
ARBERERE _ y = 2.51e 017 y =17. 26e ~0-91% y = 5. 89¢ ~0-91%
C-tHiZ 77 Copt R*=0.79* R*=0.97*" R?=0.96""
T AR R y = 137.06e %17
C-t {772 Coop -t R*=0.77*
EYT AR KRR y = 114.49¢ 703 y = 542804 i )
C-t R Cpop-t R? = 0.95** R =0.53
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Fig. 4 Contaminant removal rate from H. verticillata micro-scale wetlands grown in different light intensities

R2 FRAAXREBETRERM RGN BKPFTRMERE Ct HEHE

Table 2 The C-t curve equations of contaminant removal rates from H. verticillata micro-scale wetlands in different light intensities

YRR BE Light intensity/Ix

i H Item

4000 3000 2000 1000
BRERRE y = 57.94e 0.2 y = 61.97¢ %% y = 64.99¢ 02 _
C-t (R 7 FE Coy-t R = 0.92** R =0.81"* R = 0.87%
AR y = 59.64e70% y = 59.16¢ 710 y = 22,6605 y = 12.58¢ 702
C-t HAT7 R Cynyont R =0.84° R =0.80° R=0.8° R=0.79"
WA AR
CtMEIRE Cygprt - _ i
BEERBRE y = 5. 68 ~0- 60+ y = 6. 30 ~0-62¢ y = 5. 406 -0 67 y =4 356 -0-47x
C-t HiZR 772 Cop-t R = 0.98** R = 0.97* R = 0.97** R = 0.98**
ﬂ‘%%%lﬁ%% y =7.77e ~0.7x y = 7.07e -0.67x y = 6. 14e -0.72x y = 5. 15¢ ~0-5lx
Cot M Z7 2 Copt R? = 0.95°* R =0.93°* R? = 0.98°* R?=0.99**
TR ERE = 90, 030-0
C-t 77 Ceont ) R = 0.50 - -
G/ R RPN y = 35.59¢ 704 y = 34.15¢ 704 y = 138.65¢ 114 .
C-t fiZkJ5 72 Cpop-t R?=0.54 R = 0.50 R? = 0.86*
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S IR AER R R MK S T 2Tk T B EE AR, TIAL Y RIS S AL AR
HHA KRB BVIER, A& KBRIEEEYHbI5 K K,

IR Ao B A ) DA VR P PP R R 0 B 43 SR K SR S A i K T A 4 A BE
e . 7E 20—32°C 6], WAz ( Taxodium ascendens Brongn. ) X} B A& . S\BE i) EBR BE 7 BEIR I 0O T & i 4
#5121 7 %5 (Phragmites australis (Cav. ) Trin. ex Steud. ) \J# % ( Typha angustifolia L. ) 28 5% (75 i 2 45 5t
TN 7 NH,-N f) 2B R BEIR B RFEAR T T . ASLRBIsR M, 78 15.25 35C s, B sk EAEK
B A B A ER R A BRI R RS, M SCT BB AR Z B, X &5 J P 2 BRBCR 1
ez, AT L ARIR S PR R B M A, S AR 7o 2RV b IX 4 4 TR BE 00, AT MM AR P BNRBE
21—22°C , & #H) 7—8 Ay, FH < 28—29°C , ZZF/Ki— Mt rE 5°C LA, PR 7E MY $nfy 3t [X 7R 3 BB L 4
HH T 157K AL

R R A K FEE R, AR O REE SXEY RS K A ESERKE A
Wi AT Xt A A B v A5 7K Rt P e — R BRI o S R B2 ( Commelina. communnis L. ) 7E 3 B 4514 (60%

2BIR) T X EEE B IR AR TN TP NO,-N,COD, £ BREBURITIF T2 IE IR AR, TAT B H (Juncus efusus
L. ) MZE SRS TG Y I R RAUR KR IF Tl IS o ALBEER B8, e ARKMT , B¥E
AMIETF 1000 Ix MSEHRSREE T , AT IE# AR K, #0A B i A 4 3 BE RS AT (75 e ) R BRABCR , OB T RB 3% 7K
AP RGN o H TG 7K 135 B BEAR AR S UK AR 58 /K AR RS A, SBBR SR A R KA AR K Y
HERE T, BEERMRAOERRE TR IR A KM —E MLk Ee ), Bon BB A DIFERIR/K T 8iE
TR ZE K T AR X FEFAP LI B LR — BN . EBFAN " EHE B LR B R 2 1K ik, BB e
FETK b g FE IR IR AR G, S B 7E 3Tl DX PR T 7K AR 3 v B T L R AT 5
B I X SRS T B, R B .
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