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Abstract: The influence of light intensity on the growth of Hymenocallis littoralis (Jacq. ) Salisb. was studied in microcosm
scale constructed wetlands with soil and gravel substrates. Four average light intensity ( wmol m™* s ') treatments were
used: 701 (full illumination, light T), 495 (71.4% of full illumination, light Il ), 304 (44.7% of full illumination,
light ), and 141 (20.2% of full illumination, light IV ). Results showed that plant height, leaf biomass, leaf length,
and chlorophyll content were generally higher in the low light intensities (III, IV) than in the high light intensities (I, II).
Total biomass per plant was higher in low light, but the difference is generally not significant. Photosynthesis and root
biomass were greater in full illumination although the difference was not significant. Our findings indicated that H. littoralis
had shading tolerance, and about 50% of sunlight is favorable to its growth. Effects of light intensity on growth varied with
substrate type. Under the same light intensity, plants grew significantly fast in gravel bed than in soil bed. This plant may
be used in constructed treatment wetland, specially as a lower-stratum plant in the mixed-cultivated wetlands from its height

of about 100 cm, comparatively slow growth rate, adaptation to the gravel substrate, and favorable growth in suitable
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shading.
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Y RN TR KA R G EZE WA RER 5, HET, ZEF R R, Y EN TIR#5 K G B
BIFERY 7 RERE IR SR ) Z2 3K 6700 A (ELRE T A TR RS AR 2>, AR 548 030 AR,
M . BRI MBI, AR A, 3R R B SRS A R RIS 7K 938 R BE 1 A LR, BB R 2
15 B, SRR B AR A, SHER A TR TS K LR, A R BRI ML E L. BRTTEK
AEFE N TR Hh R IE K 25 A SRR D , T /D B SR RN RN Z R ) IR b (LR L R 45 R A
—B AN E R R G T ERIA IR E R B EZRDY  WILEM AR LA E AT
R A EL AR BT 5T & B BA DLV T2 FhAETR A\ 0 b A v AL R SR A BT 2k AR b RS R 25 S5 H A AR R 6
ZUO W a4 BRAE TR BLAFIN S G5 M A B R 1R S AN BEVE A TR ML RE I RO C s . H RS AR
[Fi) 1 e 235 35 4 A e T A T O A R B U O BIF 3R AR 0, T 3R B % F N IR b A A, e 35 R R 36
NE FEHE, AN B, ETREERE L2, AN RARESMHETE, S FBCRIIMTE S, LB
B SE B Z M YIRHAEYR . A RISEHE , Re5l B AT B RE I 1 TRE B T 2 M,

KRB — A BN TS KA TR A B E S, DM BB, FITRE
M FERHE , TR R, HAE I E ARG TS TR R AT A K BAF . PR, K R
R REEA —EMTIBERE ST , FeAI2 B 1R BEAE 50 ~ 100 em /45, B Al B2 B ZFh AN TR AW BET% R 4T
FIH T EAEY) . ASTESE I B SRR — M, A5 0 FRE E X 7K R AR AR K N A A SRR B e, BRI K
REENTIRH, R 52 ZFIRA A TR W B Y 11 .

H A1 B NS 7K SR AR TR b 5T RN A, LA B BT & B Prapa 55 7K T 8 55 /S FAE 4 3
FESRBE B K AT AL BE AR o I R K A TR T Hl P B AR K AL BOR AT IR ST AN B K
RAETETG KA FE N T IR Hb B 55 7087 FE A H A48 o
1 MRAZE
1.1 SZEEE

SEIGHE R TR N AERE ITVE KA A TR b s st . | MB B W M5, A F I RIR 22 C L, \d
A1 AREHRA 7 AFHSIERS 518 13.3 CHI28.4 C - FHFEM R 1694 mm, A TR S R Y
h 600 m* AR T K2 — MR A 1 A B AR TS T5 /K 43830 25 A BB , 51 A T8 b i UL 3E b, YRI5 14
1EKKE . 15K FES Y M EE 7 (mg L") BOD,(30.90 +14.13) ,COD (75.92 +24.67) ,TN (34.05

+25.94) ,NH,-N (18.44 +5.81) ,NO,-N (2.27 +0.94) ,TP (2.11 £0.75),SP (1.94 +0.60) ,

SR 40 A B ¥R (5 34.5 cm, KF I E42 36.5 cm, IEEFE4Z 30.0 cm) F L 40 M4F A T {5, B
120 NFRL 2 em GBI R ARA MERER, 575 20 MHARAR P HL5, L8 EE, Bk
( <0.002 mm) 5 16.6% +3.1% ,#345(0.002 ~0.05 mm) |5 14.0% +2.0% ,H%(0.05 ~2 mm) 5§ 69.4% =+
3.1% . FIEEHREEHR0.84% +0.00% , % H 0.048% +0.001% , 5K 0.055% +0.002% , MRS
IR 2% FE ARG AL D R/ A ROIR B —BU/K RSB (29 10 em) , BB AP — Bk, BB £ E Y2
BAb, BB BE RS 10 em, SEIRIRE 4 MOGRRRBE MBI A KERIL 8 FbE , 5 — b 5 NEE ., 4
AEIRAL TR HF- 908 BRER B (FH LI-6400 SEA T (X T IE IR 2B 3d, A 7:00 2 17:00 H:FE 2 h I
— K, BOEE) 435124 (wmol m ™2 s™1) 701 (&6 HR, Y58 1) 495 (& YEIEAY 71.4% , 658 11 ) 304 (2R
44.7% 58 I ) (141 (269 20.2% 06581V ) o HEARIR] Y B A0 2 (V8 HE O — &, AT AR#E —~ % 170
cm P, THFERFN U J& B b TG 40em DA b, R I P 208 1 8 6 DL IO S 5 , A ) s R B 3 0 R 0 A [ PR
MR EERAS . LR BENIRRATARZRERERN ., YER ARG, FFREKEHE, BREEK 1R, 5K
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FFEHR0.05 td™ " m™2, 2006 4F 3 H#HF,2007 4F 1 HLULEH,
1.2 MR
1.2.1 HEYAEKMEY R

TR BRI B MR B (DA i B R AR KBRS RN ) , B 7 8 0 e 0 AR B 3 B K BE
FEBE o

LIS EERET, MY A R BRI R SR, 40 AR i 2R (B EE T B BRI AR B
22) BT . ER S T EAR A BT, TR R, UK 4N TR K 43, BARAEY IR d <1
mm.1 <d<3 mm fld >3 mm =NEREZH N EEEE, FREEO. 1 g RTEFREUE B &R 200 g £4,
7E 80 CHEAEHHET 48 h, FIKEE 0.1 mg B FRIEMRTE, HEKEHEHKSHEENTE,

1.2.2  AHEAFIERIE

WECEER  HERRSBARRE . LEIERAEEENE —WK, B 3d, A 7:00 £ 19:00 &2 h
Fi LI-6400 E #5206 G1EFNE RGNE FOLE HAR(Pr) SALRE (Gs) FOGHRBREE (PAR) 55484, A0 38
B3 FrE I E R S, EEWE 3 Ko

MG ZSBARAWIRBGE" ,F6 A.9 AM 12 AR T3 WlE. 7630 CHEET , BUSHE MR &M H
1 em®(£50.05 g) , FPIE: ZBE =2:1 MIR-AT 10 ml 78 50 ml {9 HL 8 HIR 32 24 h, BB AE L5 e B
THHE .

WARENFRA o-ZBIEE E , SFENE R, BHIZH d<! mm 1 <d<3 mm fl d >3 mm =
ARG HHEEAR , FAAG KB, 23 IR 1 ~2 g BT 100 ml F= AR, fin 50 pg ml ' () o-ZEREE W S5
PR MR (pH =7) SFEIR G W 50 ml, # & 10 min, B 2 ml M E .

1.2.3  FARMAHEF5Hr

K FH SPSS Gt B & B bR B E AR ERS , F TR A 20 i 2 R B35 .
2 ZR55H
2.1 YBEEGEEEX K R A A K BRI
2.1.1 HEER

MR AERKTE 6 ARIRIE,7 A8 AMlKE,8 AmtEtkERR= (B 1), 8 ALlE, R KEEHN
BB, 1) B PETT , 5 BE A P RAR . 7E 33, BRIV A0 I A AR R AR S35 (P < 0. 01) & ki I A I foAE
MRo TEREAZERT, LOGIR I MMM & , (EARRDEIR Z B ST R E2Z R (P >0.05) o SVA LU, i B
AR TRREMRE AR, BARERF /K RER MRS ST HIEER K RERNRS , BRTEGERIV T M
BWERABEZI, FEHMEER T , ATEHBERTREHE(P<0.01),

2.1.2 HREAEK

AR R, TIERR, OBIR [ R 2 (P <0.05) ZF I A IVAERR M B850 FERRA 2R, O
g AR B 2, B 2T (P <0.05) %5% I Fk,(H5 I . IVEARK I F 322 2R 83, H ks
HZEFUAEE, —Fhrt SR 6 AT, 6 A UGHKER. NBFMERWHKRE, BAaLirY
FERRMBOE KR BR, A K FER TR M BUR B2 (P <0.01) 2T TR RAER (& 2) .

R 1 VIV IV, 3B iR 7K AR R K43 311 A 43.2.44.5.60. 2em Fil 62. Ocm ; B4 HE 5T ) 7K
AR KM F K351 53.3.56.4.70. 1em H179. 2cem,, W FP 3R AR MR A4 BE S AR5 R IR K . HH ]
JERRR WA B BB AR - 3K 3 (P <0.05) KF 3B AR
2.1.3 HHER

TE 4 MK T, 7K FLE A 43R B Y FE 5 B 199 348 5 T 384 o, (ELE 1 38 I3 Hp S [l O Rt ) ) 22 SR
ABE, KRR, HEEFT SR TR YRR E = TR IV A Y K/ #RE(P <0.05) , HEHX
MERERIMZERABE(F 1) . 4 MHERAKTETRAEFAER 2 HREER B3 (P <0.05) /& TAHR + 385 5k
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Fig.1 Plant height of H. littoralis grown in different light intensities
A +3EHEJF in soil medium wetland; B 74 £7 3£ in gravel medium wetland
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Fig.2 Leaf number of H. littoralis grown in different light intensities
A +3EETR in soil medium wetland; B 775 in gravel medium wetland

MR IRIAERSHRER/NEDIARR, /DARIR PRI IR AE R (RSP RN L) , RIRERBR,
ARZFRGERRMIY . FEFREAER,4 HERKFHEYEA — R, 5 ERK/IMIE. 1%
PRI R I RIR D o
2.1.4 HY&E

ARG BRGE BE R K R A B AR AR Y B (o) BEHGE, BR T A ZEBOLE MR AV B B2 & THOLiR 1
HIAEIRS N , NG IR R R A 2, ARG Z R AERAE M B & 25+ (P >0.05) (B 3A) . 1E4 Mt
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MRERE T, AR AR A BB & S T LR R A & (P <0.01)
F1 AEXBAEKREMNSHRE
Table 1 Tiller number of H. littoralis in different light intensities( Mean, n = 5)
¥ % (Mean, n=5) Tiller number
e h;‘*?f:iity 8 9 ﬁﬁf( — 11 12 1
Medium type (%) N H H H H H H
ugust September October November December January
3¢ Soil 20.2 Oa Oa Oa Oa Oa Oa
44.7 Oa Oa Oa Oa Oa Oa
71.4 Oa 0.4a 0.4a 0.4 ab 0.8 ab 0.6 ab
100 0.2a 0.4a 0.6a 1.0b 1.4b 1.4b
A Gravel 20.2 2.0a 3.0a 3.0a 3.4a 3.8a 3.8a
44.7 2.4a 3.4a 3.6a 3.8a 3.8a 3.8a
71.4 2.4a 3.4a 3.8a 4.0a 4.2a 4.4a
100 2.4a 3.2a 3.2a 3.2a 3.2a 3.2a

N2 5 A BRI S SRR A R S R I IR BE B a0 MR BIGHEAT B, R R B AR R i B B3 22 5 (P <0.05)

Significant difference tests of tiller number are conducted between different light intensities in the same medium (soil or gravel) , different letters denote a

significant difference (P <0.05)
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Fig.3 Biomass of H. littoralis grown in different light intensities (Mean + SD, n = 5)

A BHYE Total biomass; B Hi4: 45 Root biomass;C Z54: 45 Stem biomass; D H-4:4j& Leaf biomass

WRAEY) R LIBGR G REBOR (& 3B) o EREA 2R, J65R VMR IR A Y& (g) BERT (P <0.05) H
fOESRAEYI RIAR A B, HAOtIR Z 18] AR A Y B 2R AR . 18 DT, A [R5 B 2 (6] F X A AR
WREVBEZRARE(P>0.05) 1£4 MEMBRET, A2 FEKRKREY BB E S T LR
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(P<0.01),
TEF—IEIRBEE T , TR ZEFARIRAEY B d <1 mm FEYERD, I mm < d <3 mm [
AEYERES,BERd >3 mm WEYEERK(E4),

0 d< 1mm Imm<d<3mm @ d>3mm

PR TEN 45- g

g 40| 40 |

B 3s5p 35t

2 30 30 |

§ 25 25 -

S 20 20 F

2 s 15 F

]

s 10f i 10k

# g_& | %@ | :—@ L (5) | |
20.2 44.7 714 100.0 20.2 44.7

SRR B Light intensity (%)

B4 AFRGIRGREE T KRR R R R A Y

Fig.4 Root biomass of different sizes of H. littoralis grown in different light intensities (Mean + SD, n = 5)
A +3EHEJF in soil medium wetland; B 74 £7 3£ in gravel medium wetland

IR A R ZEAEY BEARCRRE RS TR EZ5 (E 3C) . 4 -OGRE5E B A 2R AAE
WREAEYEEREE (P <0.01) & F R R AR o

HAEYESRAEYEMR, DBIOGE THEYMH A ER . ELEERS, WA ELOEERIVE
TR B i , Ot I ARG, B & 38 = olsd I AR 1 AERRA A& (P <0.05) fHIVAII Z &), I #1 I
ZIEMERARE WA FAEY A & Do AR &, KRR IV KR, EEE (P <
0.05) & Fotsm A I Wk, (BEIVAMIIZ 6, I/ I ZEZRAZE(E3D),

4 NIRRT A ZE AR AR Y B B (P <0.01) & F R AR M AE Y &
2.2 OBHRSREEN K AR AR B A IS AR R R
2.2.1 e&/ER

TK R EEAERR SO A B R ) H AR fE Ry B 113,00 HBRIE(E . ZEPI AR A K 3 R AR R L FRGR B R 1
L ERER R (B S) AARDEHEREZ BT EEZER (P >0.05), FFEKIERERET A E KLY
HEHBRT LB TAERFDE S R, LR, W EEZFHEE(P<0.01); ZEXR ] WEEZFBE
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Fig.5 Daily variation of photosynthesis (Pn) of H. littoralis grown in different light intensities (Mean + SD, n = 5)

A. +3EHESR in soil medium wetland; B. A7 3EfH in gravel medium wetland
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(P<0.05); fEXERIVAN I, iEZRABE . FEAFICIEE SRFTT K REROEEERANFET LS
DUREAS— B, W R B, KB BRI PR G R R T B E 2R (P >0.05) (E6),

—4— 202% —W— 447% —A—T714% —>— 100%
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Fig.6 Seasonal variation of photosynthesis ( Pn) of H. littoralis grown in different light intensities
A. +3EHESR in soil medium wetland; B. A7 3EfH in gravel medium wetland

2.2.2 MHBESE

R R MMM R RS BER, SR TADER [ HERREE (P <0.01) , 5B INVHER
B#E(P<0.05), FERARER,GRIVEY SR SERBER TOLR I(P<0.01), B& & TO6E I ME
BR(P<0.05) , HAWELIREZE, ZRARE, ARAGZE,—K6 AMHSRSEKE, 12 AhEE
WA, (AR A ] — R LB EEF(F2), HEEFHEEKN SR SEELR I B2 TRAEREERN &
#(P<0.01),T7ESEE I 828 T A R R GRS & (P <0.05) SR IV, L S5ma %
MM SRS BT BEES(P>0.05),
2.2.3 RRWED 251 O R In soil medium wetland

Ei%%ﬁ, uﬁgﬁ%ﬁﬁ?*ﬁ% E"J*ﬁ%?ﬁﬁ mﬁ—‘%—, oL W 4 E % In gravel medium wetland
B [FGIR 8 BE AR W) 6] 22 5 A .3 (P >0.05) , 7ER = J

F TR B H5 Y6 TR AR 0% 1A, JE3R IV A 4

IR RIS BT (P <0.05) Jofth 3 IobMMMIM w2 |
REREH, HA R > MR EE R, BARRKMN

KRB RIE R B EE T R RIORRE S (P < 05 - "Li
0.01) (E 7). .

(oY
T

WRWES
Root activity (mg-g -h™")

3 i"]"lﬁ 447 71.4 100.0
G IR Light intensity (%)
HREEMAESET EWHAKEN 50 RRE
HEMRRE™ . X EEH YR, B — 2 7 RO TR 5

:,H\:EE ‘fﬁ?’iﬁo ﬁﬂf% E‘J ﬁi%%ﬁiﬁ% % Jir<El) E E‘J ﬁﬁ%ﬁﬁ Fig.7 Root activity of H. littoralis grown in different light intensities
WA TR BRI T, AR ZERF AR, o

Bogib AR SR, A R o T T B, 8 B M T HARK MR F . ALRFRE
B FERE O R B B ISR B T OBSR I IV ) K RE MBS 8t K VR AR R &
BRI AR SRR TOBR 1L I, IR DOGIER I AR MR A R , TR 2B ol G R SE
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e B E IR/, EIFRRE 25 70 1R T, B B IR IR BE P AR EORR & I R AR
MR SR MATEHFEEAEE TR [ TEYREME, TEEYE REYER ZEYE LG HER
FiEr SRR ELES . T, KEEEA —ERNAYE, & ZRERA M TKRENERK. WIS
RE ,TEMRIE B WA HLIX, 50 % 745 FOE R 38 B2 AT REBGE & A 2 BBk AR A K

x2 AEAXBAKREMHFERSE
Table 2 Chlorophyll content of H. littoralis grown in different light intensities (Mean = SD, n = 3)
M4t E S5 H (Mean +SD, n=3)

JEHREREE (% ) Chlorophyll content (mg g~! FW)
Light Intensity
6 A June 9 H September 12 H December
433 Soil 20.2 1.18 £0.09* 1.40 £0.42% 0.88 £0.06"®
44.7 1.65 +0.51* 1.43 £0.15* 1.44 £0.21*
71.4 1.20 £0.53% 0.70 £0.07% 0.58 £0.05°®
100 1.06 0. 17* 1.08 +0. 394 0.67 +0. 19"
SE34) Average 1.27 £0.33 1.15+0.26 0.89 +0.13
WEA Gravel 20.2 1.57 £0.20* 1.56 +0.10* 0.86 +0. 06048
44.7 1.03 £0. 07 1.08 £0. 534 1.22 £0.41%
71.4 1.31 £0. 1424 0.87 £0.14% 0.75 £0.01%8
100 0.97 £0.35% 0.99 £0.28%4 0.56 £0.06"®
SE34) Average 1.22+0.19 1.12 £0.26 0.85 £0.13

P2 5 B E R IR A X b AR A PP AR DG R E T SR S AT, AR NS FRRAWERAREER(P <
0.05) , NEMKEFHFRRHEEEMBEZR(P<0.01) The significant difference tests of chlorophyll content are conducted between different
light intensities in the same medium ('soil or gravel) , different small letters denote a significant difference (P <0.05) , and different capitals denote a very
significant difference (P <0.01)

K AR [l B B A A A R A B AR SR R RSB BE R SN R o B ANAR AR T I A i 704k, PIE
BB MZESR . ERARGR, B IV KRR BT HAGRAY X 0] 685 o6 Y M7 R 1E
AR (B TIREE R, ORI R R IE 1R BRSO Y SG5R A R S L B R AT AN i 2 o AR
Ay RE R AR R R AR B, T AR AR AR P RECR . BRDLIR T K R AR AR YR
i, A RERTER R OEIR T AWK 2B R R M A SR MAEBMRAICIRT YA BRI 5
R AP SR R MR BE BB i A B AT K R AR TE AR AR T A MEAL SRR, X B8 T 7K R ARXT B
WOARAF BRI o ALY A ROR DL AN A B Sh 32 3 R R RO M o SIS, SR NARTE W40 22 IR AP A AR ROIR DL
W AR TRRARRE . AR LA RKERED AT, HAEYE KBS RREN HERER
BERTUA™ . MALRF 4 HERKT T, BAERK RENSFAERIEBRESEREEERT L
LA . FERE O 2R , K RARA KIS, RAR KRR, IR, Y BE R, RUK R A TR
oA B AR RAF HE R o 1 SR B R /K R AR 55, RAR B3k AR/ M /N 2D, AR/
X — R AT fEZ TR RS A Ko ALE TR K LR B R L, LB, Wk 69% ,
PEVERE R A, 78 P U R R R IR A 2 HBIARSS . TALE A BRI A SEIR B/ NI AR I 2R THT L
REHTGKHEBR AT BER M5 518 LRSS . APTFRKRESE M ERFHER, BAEWEN 182.79¢, T
TEARIE 2R T AE R B RER RN BRESE, YR AL 1186. 49 382. 53 ,216. 86g, K Wi /K A& B A K
BEBAS . K RAARBML, IE AR 3 mm DA EMRIAEY BB (E 4) , BREMSEE TN R8>,
AT JLAR BB ST , R B A R O “ AR ZE A" IR ZE B AR R B AH o Bl tn, 78 APl AR I A 75
TRALBEIE b , B AR ZEAR A B A AE W B R, — R AR A B3R T B R TER A R TIR
ok AR R BT LR MK RAEMNMERNRAEYEL R EER ., REEHEY BA K
SR ATES BE T, FE N Y5 7K AL B I 3 ) SE 27 AR YD , W0 H AR 75 7K A BN TR R S B D B o
PRI Mg, AR R REE R A 2 I P R AR K IR ZE AV RARME S LA o /K RARR BEE HAE 50 ~ 100 em 2 [8], &
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BLEA R AR, HLrp— BT 0 A B, R0 A\ ff B IS 2 01 e e REBVE MR KR T
PRI Wy AN BE Tl B , Ky R Rt — 25 e K AR TE A IR AP A A o

References :

[ 1] Kivaisi A K. The potential for constructed wetlands for wastewater treatment and reuse in developing countries: a review. Ecological Engineering,
2001,16(4) : 545 —560.

[2] Matheson F E, Nguyen M L, Cooper A B, et al. Fate of N-nitrate in unplanted, planted and harvested reparian wetland soil microcosms.
Ecological Engineering, 2002,19(4) : 249 —264.

[3] YangQ, ChenZ H, Zhao J G, et al. Contaminant removal of domestic wastewater by constructed wetlands: effects of plant species. Journal of
Integrative Plant Biology, 2007, 49 (4); 437 —446.

[ 4] Kadlec HR, Knight R L. Treatment wetlands. Boca Raton, FL: Lewis Publishers, 1996.

[ 5] Bachand P A M, Home A J. Denitrification in constructed free-water surface wetlands I[. Effects of vegetation and temperature. Ecological
Engineering, 2000, 14(1-2) . 17 —32.

[ 6] Coleman J, Hench K, Garbutt K, et al. Treatment of domestic wastewater by three plant species in constructed wetlands. Water, Air, and Soil
Pollution, 2001, 128(3/4) ; 283 —295.

[ 7] Karathanasis A D, Potter C L, Coyne M S. Vegetation effects on fecal bacteria, BOD, and suspended solid removal in constructed wetlands treating
domestic wastewater. Ecological Engineering, 2003, 20(2) : 157 —169.

[ 8] Fraser L H, Carty S M, Steer D. A test of four plant species to reduce total nitrogen and total phosphorus from soil leachate in subsurface wetland
microcosms. Bioresource Technology, 2004, 94(2) . 185 —192.

[9] Picard C R, Fraser L H, Steer D. The interacting effects of temperature and plant community type on nutrient removal in wetland microcosms.
Bioresource Technology, 2005, 96(9) ; 1039 —1047.

[10] Zhao J G, Chen Z H. Effect of mono-species and poly-species constructed wetlands on wastewater purification and plant growth. Chinese Journal of
Applied and Environment Biology, 2006, 12(2) ; 203 ~206.

[11] Chen Z H, Chen F, Liu X C, et al. A new method for root biomass measurement in subsurface flow gravel-bed constructed wetlands. Acta
Ecologica Sinica, 2007, 27(2) : 668 —673.

[12] Chen WY, Chen Z H, He Q F, et al. Root growth of wetland plants with different root types. Acta Ecologica Sinica, 2007, 27(2) : 450 —458.

[13] ZhaoJ G, Liu L N, Chen Z H. Study on removal rate of pollutants and plant growth in subsurface and surface flow constructed wetlands. Ecologic
Science, 2006, 25(1) ; 74 —77.

[14] Wu L, Gao Y H, Yang Q, et al. The ground cover plants in ecological gardens and its compound. Modern Landscape Architecture, 2007, (6) :
13 —17.

[15] Prapa S, Andrew J, Suntud S. Seafood wastewater treatment in constructed wetland ; tropical case. Bioresource Technology, 2008, 99(5) :1218 —
1224.

[16] Yang Z D. Studies on the determination of chlorophyll content by spectrophotometric method. Journal of Guangxi Agricultural University, 1996, 15
(2): 145 —150.

[17] Zhang Z L. Experimental guidance of plant physiology. Beijing: Higher Education Press, 1990. 59 —64.

[18] Poorter L. Light-dependent changes in biomass allocation and their importance for growth of rain forest tree species. Functional Ecology, 2001, 15
(1): 113 —123.

[19] Shi A P, Zhang J Z, Zhang Q X, et al. Growth characteristic analyse of shading levels on four Hosta Cultivars. Bulletin of Botanical Research,
2004, 24(4) . 486 —490.

[20] Qiao X R, Guo QY, Liu G S, et al. Effects of light intensity on growth and photosynthetic characteristics of flue-cured tobacco. Acta Agriculturae
Boreali-Sinica, 2007, 22(3) :76 —179.

[21] Huang D, Li T. Effect of the substrate on purification of eutrophic scenic water in integrated vertical-flow constructed wetlands. Environmental
Pollution and Control, 2007, 29(8) : 616 —621.

[22] Chen K N, Chen X F, Chen W M, et al. Effects of sediments on submerged macrophytes growth. Chinese Journal of Applied Ecology, 2006, 17

(8): 1511 ~1516.

http ://www. ecologica. cn



33 WIB 4 DGR XK R AR (Hymenocallis littoralis) HE A< Fo A BRA= Z5F P I RO 1329
[23] Chen Z H, Chen F, Cheng X Y, et al. Researches on macrophyte roots in the constructed wetlands ( A review). Current Tropics in Plant Biology,

[24]

[25]

2004, (5): 131 —142.

Idso S B, Kimball B A, Pettit IIl G R, et al. Effects of atmospheric CO, enrichment on the growth and development of Hymenocallis littoralis
( Amaryllidaceae) and the concentrations of several antineoplastic and antiviral constituents of its bulbs. American Journal of Botany, 2000, 87
(6):769 —773.

Lin LZ, Hu S F, Chai H B, et al. Lycorine alkaloids from Hymenocallis littoralis. Phytochemistry, 1995, 40(4) :1295 —1298.

S E 3k

[10]
[11]
[12]
[13]
[14]
[16]
[17]
[19]
[20]
[21]
[22]

AR, BRECAN. FRNAN Z RN 5K L RCR A A K A R BTSSR FS BRI, 2006, 12(2) « 203 ~206.
PREER, BRIT, XITER. WEBRA DR R A Y RINHI k. EA#M, 2007,27(2) : 668 ~673.

BR3CE, BREEA, MHA, . PIRRFRR RSB AEY R RAER. LA, 2007, 27(2) : 450 ~458.

AR, YWY, PRECAN. WU 2 T IR e R AR S A AR K L. A5l 2006, 25(1) @ 74 ~77.

R, WML, B, % ASEAS R RORCE. R S5 (BREN) , 2007, (6): 13 ~17.

B, M EoGREREI e 4R 3 BRI PR RS2, 1996, 15(2) ¢ 145 ~150.

KR MY R, U REFEE HARAE, 1999. 59 ~64.

MEZERE, SRBBL, KEM, & ARBHAFET 4 MEEMFRERMRIV. MW, 2004, 24(4) : 486 ~490.
FrHioe, SuFAE, XIE, . ST AAE R R T BOLE RHER M. AR, 2007, 22(3) .76 ~79.

Wi, FH. AR A EHRA TR BB IR K REERBOR. SREIER50A , 2007, 29(8) : 616 ~621.
BRI T, BR/NE, B, 45 RIS B PURRUK R A I g m. R IAEZSS44, 2006, 17(8) : 1511 ~1516.

http ://www. ecologica. cn



	03b116.pdf
	03b117.pdf
	03b118.pdf
	03b119.pdf
	03b120.pdf
	03b121.pdf
	03b122.pdf
	03b123.pdf
	03b124.pdf
	03b125.pdf

