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FEE NI A T30 AR 9 1) 2 R AR B R i | ] R Ah2 3 B WA AR A I8, SE6F 2010 4F 7 H %2 2011 4F 1 H#E4EH
TSR AR EF T, AU K i (2mx2mx0. 6m) A EE A 5N TR A 16 V5 K A B R 40, A58 T MBI A T i XU A
TG AKFEACR R, S5 SRR B A T AR R A SE 6 1 R v B R R 2B A3 T IR 7 11 A RUR AE K
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Cutting effects on growth and wastewater purification of Cyperus alternifolius in

constructed wetland
LU Gaiyun',HE Huaidong' , YANG Danjing”, CAI Xinde® ,JING Yuanxiao' "

1 Key Laboratory of Ecology and Environmental Science in Guangdong Higher Education, College of Life Science, South China Normal University , Guangzhou
510631 China
2 Guangzhou Research Academy of Environmental Protection, Guangzhou 510620 China

3 Ministry of Environmental Protection, South China Institute of Environmental Sciences, Guangzhou 510655, China

Abstract: There are ongoing debates about cutting effects on the growth and wastewater purification of plants in constructed
wetlands. This experiment was carried out in the Biological Park, South China Normal University from July 2010 to January
2011. Constructed wetlands (2mx2mx0.6m) were grown with Cyperus alternifolius to assess cutting effects on growth and
wastewater purification. The growth rate of C. alternifolius remained high for the treatment ( cutting) group during the entire
experiment period but was low for the control (no cutting) group after November 2010. At the end of the experiment,
accumulated aboveground biomass, nitrogen and phosphorus contents, and new tillers from July 2010 to January 2011 in the
treatment group were higher than those in the control group, and C. alternifolius showed overcompensation growth. The
chlorophyll content, net photosynthetic rate, transpiration rate and stomatal conductance in the treatment group were
evidently higher than those of the control group. The average removal rates of TP, TN, NH,-N and NO,-N in the treatment
and the control group were 77% , 84% , 64% , 72% and 65% , 67% , 55% , 63% , respectively, which were significantly

higher in the treatment than the control group. The average removal rates of COD_ and BODj in treatment and the control
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group were 58% , 79% and 54% , 76% , respectively, which were not significantly different. These findings suggested that
a positive effect of cutting on growth and wastewater purification of C. alternifolius in constructed wetlands, which may

provide insightful information on the management of constructed wetlands.

Key Words: Cutting; Cyperus alternifolius; Constructed wetland; Growth; Wastewater purification

MR N T3l %) 20 R A R AE S e Ak ol S ATV E T . — 0 T o N T M A% i
AR, 55— AR5 7K mT R R A 38 SR A e 5 W R R R AR PR R YT
VAR ) 5 B A K R A3 A B I TR TG K L RICR 2332 B — € 152 e, — 7 TN TR R G2l
WA RIERR 2 (BRI IR A TE AR 2R 15N T RGP A LT, NI I R G AR FR AT, 51k
RIS YIS 1 IR R GRS 55— T e P b A BB B ] TG AR T X R R R
RARTESE, Pk, A TRk i B PR R — A AR e A R R & T 00 #0530 Mk 42 4
A ARGV E PR RZ | [ N b2 i 3 AR o, — S B AR X AT T R A F Rl DU SR AR K
A X5 K R RV Y WA RE T, BG4 A e R RO I A i [R] B 3 T LA 3kt e R 9 At AN T
M T Y T B S i LRI > 5 — e 3 DA BROR 381 AtAT A Sk X0 3610 %o V5 0 1 2 B T A
SRR, RN R 24 Y5 7K 3 G far 8 e 1) 38 3k ISOHR AR 0 1T 2 R 1 SR MR G 1B SR W R i A R TR R L
(157 FE A R B | JZE B ( Cyperus alternifolius ) J& I TR N TIRH AL T Wb 2 — , B S 4FER 2
K, B RADREGERF— 22 B9 KR, MR AR ok AR A i A, 76 N T R B AR SR A v b B 7
ARSI DURZE R AR, B0 R B0 AT R4 B A A R AR B ], A A A T ) R 2 P
PR
1 #RFF*E
1.1 RGBT IR A F

SEEST 2010 4F 3 H 2 2011 4F 1 AAES IHNAEm I R =AWy e A7, ) N B S By e, A1 1 <l
22°C , f® A 1 AR A 7 AR 900 13.3°C F128. 4°C AR FEFR & 1694mm,, P37 T 18
HURSE A 2mx2mx0. 6m, B T 2 _E5108 AR A (R4 8 20mm)  ARBRA CRiAE A 10mm) | BEFFEEORL Y
JEREY R 30em, AN TR xT AL A 5428 20mm A9 PVC 4, B REA /INFL, N I8 Ad 7Kk o] DL E A H:
o KRR R AR o AR TS TS KR A AR IS K 272 A 18 5 4k 28, 757K COD, :90—270 mg/L BOD; :40—80
mg/L TN:20—45 mg/L TP:1.5—5.5 mg/L NH,-N:15—36 mg/L, JH/KZ ML H K OfBU5 K, 25
AL P TE U8 P TR S S PSS T it A A R A RV TS K —R Y5 K s PR R R v A A
IR, AL H 5 A 7K AT i 3t RS HE . 2010 4F 3 e BUK 3 LI PR S0em A9 R ZE B RS 4% 31N T3
Hi, BEAKHAEFR 25 N\ BEAN S AN EE AR R 2500, SCER X BALH (R XIE]) A EILH (B 7 20em) |, B
H3ANEE, i | AR TR R AR A
1.2 RAESIE Tk
1.2.1 JKFERRES ik

HEARRERAE R KARAE & KM TP f A i 3 mCR/K, T 16L Al s iR A, LR e 5 7K 56 7% 3
1L ARAE o ARBRJE KRR AR 15K E N TR B 2d J5 , IR R AN TR R th i PVC b 18
BB ATREE 7300 10 .20 35em , FHIT R ERK I 4 3 FiOR TR 67 B AN [FITRBE K AE T 16L A A Hh 5843
RARG F AR R BT WS A VL BRI, XIEI 2 Fnxt FRALH 7 3 Nt R AEKAE . 2010 457
UG, B 15d SREEKFEDHT 1 IR, 25 BE BN BRI X5 /K RS BEVE T, i bk G 7 A T 09 ) 4 7 /KR SR S AR 4
Mo TERFEAD TG AKAERT , AN R 25 A FNZE I A B0 it /K f sk 2D | AT b 38 [ SR K, PR b 7K o1 £
[ Rb 58 F oK T T R HLA Y & i
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KT HAYHE TN TP\ NH,-N NO,-N . BOD, 1 COD,,, 77 10 F : TN K JH i 5 B2 40 -2 4843 6O
%, NH,-N SR8 [GRFDEEEE  NO,-N SR SRSt B vk TP R AR B P14 OB B BOD, R I B
ik, COD, R HAKERAPE
1.2.2  FEYERCRIL A=Wyt FOAE P O Rl 2 s 0

2010 4F 7 H X FN 41 B B TR 18 20cm WKLY, 700 X B4 0 A= P i ARt & it 5 e R) B ek
— ANt Y AR AR, TS B AR A M R i, 2011 4R 1 T WSO B DA R 2 i) A AR A
I A AT 1 A Wy v DR & . AE A 40 B L A R 3R 4, IR BE 0. 1g KPR LA 7% B B & 44 )
100—500g 2547 , 75 80°C HLAF rP AT~ 48h, FAE BE 0. Img LT K FAR T8, ARIE S /K BIHEME T &, 25
FREUHE T A AE 4 L b RNk R 3853, PR R -3 A ST A R R, L B 3 o 0 S0 o PR B 2ot A 1R
AL - AN OGRS AR B BT A OB BE VR i o IEN A RO B 3407 3 A0 b b 157 50 2
1.2.3  MYDCHA RN E

2010 4E 11 A, H#EROEE R4 (LICOR-6400, LI-COR Inc. , USA) T°9. 00—11: 30 7£ 2cmx3em biife
28 R I O R RS SRR ZE I R S SRS S8, e sk FErp, ] LI- 6400- 02B £13 0%
JEHEHE 800 mol - m ™5™ A A RARES , F CO, WIS 2= L E R CO, WA E 7E 370 wmol/mol , 25 i
FERITER L) 30°C, iF B 7E 0= 2D TE B Smin H B SRRSO E ik, MR AR
Lichtenthaler' "' A& {5 3 52 . NI AN BEZH ¥4 3 AN b b A 70 a2 | AT b R B 3 R XUZE 5
1.4 HELE

K H SPSS Geit R AT A T b i - SAE AbR i 22, SR 225301 (ANOV A ) K6 22 5 19 i 25
1.5 FMERRESAMER T E

R FAE AR 55 0] BEAE AR SRR b A= Pt (ORI E508 + BRAE A= Pt ) 1) B ALV SR X0 IS A 00 S B R e
TESCHAMEFR L, RPEAMEAEEL, 456 ANOVA Krg g FAIMaME =, A AMEFREOR T 1, BNE ik
PR 55 0 FERE AR Z [RIAEAE B35 25 5, AR A s 2 A ME AR RUOR R T V8 TR /T 1, B 20 A i
B, WD SE R AME A AMERRBUNT 1, B 22500 W, WA A 2 ez
2 ZERE551
2.1 XIED R B A Y 5 e
2.1.1 BREAISTEERL

2010 4F 7 H XFIF WA R AR RE R R = R A3 BEE 300 A (130+12) em FT(188+16) ~/m’, 2011 4F 1
JYWCHAE DS | R ZH RS B XA ROk S 0 7E (160£10) em, Z3 BERLS3 14 (498 £52) FI (510449 ) 4~/m’ , H
FEFARLE(P>0.05), JR1,2010 47 H Z 2011 4E 1 H K E]2H Fk BE 20 1357 15 43 BER 0 90 h (498 +51)
M (322+29) /m’*  RiiE B E KR TIRH (P<0.05) . HBLRIAL, X EIa] LA DE K4 1 4> BERE 7
2.1.2 AEYEMEARES

RSB Xek A T XU B A i R R O S B R A I DL R 1 32 gk 3,

FHEE 1 A1, 2011 4F 1 H WSCHRAR s, A0 20 et BE ZE K02 5 g L R A= 04303 R 5311 ,5096 Al
5281 .5019g/m” , BIALFE 2 6] 22 AR .35 (P>0.05) . 2010 4E 7 H % 2011 4E 1 W] &1 40 F st B 2H X 4 75 2
H 1Ay 53 A 4780 1 2454/ m’  HiTE BB K TR (P<0.05) . BLAk, KA FXIE S #MEFs 50k 1. 52,
RIHAMEEK

HH 2% 2 W1, 2011 4F 1 F USCHAR s, R 0 2 A0t B A XU 42 5 i) b b R i 2807 140 31 ok 89086 83548
188740 84369mg/m’ , FiAbH 2 [A] 22 AR B2 (P>0.05) . 2010 47 H 2 2011 4F 1 A X E)41 Fe B2 X4
2L FR S 9 82201 130824 mg/m? , B #4251 2.7 13,

FH % 3 TIH1, 2011 4F 1 H USRS, R0 4 0 Xof B A XU 4 6 ) b R+ 8l 5 140 31 R 19725 18057
119182 18358 mg/m” , BiALFH 22 6] 2% 5 A i 2 (P>0.05) ,20104E7 A 2201 141 H X1 E) 261 F0%F FE 28 X 42
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TR R R R 18609 1 7828 mg/m” Wi S A B A 2.4 A%, FH LR UL N AT U R 2 B R
T T R MACRIT Mty 38 4 () 2B, S T i, b 38 2326 W i PR PR 2R T T 3B 43 2R K AR i R R R
REHZH W,
3.2 XD XU B A R 5

RN 4 A A JE (2011 48 11 ) RERDCERELZR 4, HFE 4 780, AFIAM SR S8 Jots s <
UL S TN ZE T R0 91 R Rk BRZH 19 220% 116% 145% F1 142% N E2H 5 25 5 T 0 IR 4H ( P<0.05) . Hiit
AL R AT DA S R R A RE T .

R4 NEHREELGHIEFM

Table 4 Cutting effect on photosynthetic characteristics of C. alternifolius

Ab 3 M4 A Chl LB AR Py LT H g, FWGER E
Treatment /(mg/g FW) /(umolCO, -m™2-s7") /(mmolH,0-m™2-s7") /(mmolH,0-m™2-s7!)

XiF BB ZH Control 1.52+0.11a 8.81+0.42a 107.12+6.25a 2.38+0.18a

pAIEIEE Cutting 3.35+0.29b 10.18+0.98b 155.15+9.85b 3.37+0.28b

R B N I AR 22 | (6] — B P REA R 5 7R 22 57 3 (P<0. 05)

3.3 RN XU N T g A SR B R i)
3.3.1 TN FI TP By R

125 SRR A A e A rp ) ABI R o N TR TN R TP & Bk — B s T IR, P31
IR 7% 84% F 65% 67% , N EIZH B w T X HRAL (P<0.05) . it a] UL, X E)BE 2 48 v A\ TR b X}
TN FLTP fEBRECE . 5340, AIEI4LU R L TN Fil TP 2B R BAT AL A =5 A8 b B, 8—11 A PH4LRY
TN Fll TP KBRFI YA AER S KT, 12 J BEE IR AW R LR TN R TP 23 BR 3 KM N %, S AR E 531
9 59% 58% F 47 31%
3.3.2 COD,, fil BOD, [¥fbai R

B 125 AR A S i A rh, AR 2 R0 B ZH XU N TR LY COD, 1 BODy 25 35 4 {H 7
WK 58% 19% M154% [16% , i %R ALE (P>0.05) , HAN AELFIXTBL] COD,, A1 BOD, ZBRREA
ALY ZE T AR TR R, 8—11 H P4 COD,, F1 BOD, Z2BRRIGE e B iR /KO, 12 A B T AW T R,
PIZH IR COD, F1 BODg Z3BRZ MR 5, S 730k 38% \65% F131% 61%
2.2.3 NH,-N 1 NO,-N LR

RIFNZH A BRZ XA 657K NH,-N Fl NO,-N RBRRULIE 1, 255 R, fE A Se b & v, X2 X2
BN TR LA NH,-N I NO,-N KR — B T AL, S YE 5500 64% 72% F1 55% 63% , X #4153

5 TR (P<0.05) o FHCET UL, XIEIRE 25§ A TR X NH,-N H NO,-N 19 L ERACR
4 Tig

4.1 NFMESE T RERAEK

AR AR 7= i H WL AS 3 2, BB = R AR b4 i PR A R ) W REAS P REAR 254 A 3
AZS EY R DL R RS RGP AR FORE R YA X E S R A A ST M A R SRR A
Pt KIS AR A 32 B BE N P38 ) Z 05 e A IR T R R 5 0 T, FE A RN A BEOKOF B A
i —Fp R TR AR B R RIE A EE L S TNE S H P B M2 & A AL B SR AR 22, 33k Ay
R B8 o OGBS A= i ) AR T L A BT B AR R TR A AR O SRR A A A
Ko Ml A RS 25 T2E ] BT 0 A 40 B, 43 BE AR I T B -5 A0 E RIS ORI 28 9% shAg 56 AHFgE o, A
FNAUAAE T A RE B R, B A BE I KT X R, B 5T 245 R SR X AR 2505 Sl A

MR E AR, S 5UEEM TGRS A& s F AL FERY SR Tl R, ¥
M HRVE R OCEVE RS 1) — BRI, e B TR i, ARG NIEI X B i S 2 i
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Fig.1 Cutting effect on purification efficiencies of C. alternifolius in constructed wetland
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