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Abstract A greenhouse experiment was performed to research the behaviour of phosphe- -
rus in artificial wastewater within a simulated mangrove wetland system. Tt consisted of
uvne-year old seedlings of Kandedia candel ,sediment and tidal water. Three treatment of ar-
tificial wastewater with different concentrations .namely C,.Cs and C ¢+ were discharged in-
lo the system. | had the characteristics and strength similar to normal municipal sewage

while ;. and C; contained five and ten times of the nutrients and heavy metals as that mn
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C\ respectively. Artiflical seawater of 153, salinity was used as the control. The contents of
total phosphorus in tidal waters .sediments ,seedlings and litters were determined. Results
showed that the total phosphorus in artificial wastewater discharged into the systems stag
nated mainly in soil subsystem and only small amount in seedlings and litters. In wastewa
ter treatment groups,the total phosphorus which were assimilated by seedlings retented
mainly in living leaves,differing from the control group which were mainly in roots. In the
control s C,,C; and Cy, groups.the circulation times of phosphorus uptaken by seedlings
were about 6.7 yvears,8. 2 years,9. 2 years and 3. 8 years.respectively. They were shorter
than that of 20 years Kandeifa community. The removal rate of phosphorus by the wetlar

systemn were 88 71%,89. 24 % and 88 34 % ,respectively in C,,C; and Cy; groups.

Key words Kandeiia candel .mangrove wetland system.wastewater, phosphorus circula

tion.
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Table 1 Composition of artificial wastewater of normal concentration

Total-W  Total-P K=* Feit Mn?t Znt= {ust Mt Phe~ Cret Cde*

51-0 10.0 50,0 3. 0 5.0 9.0 2.0 1.0 1.0 0.5 o1

1.4 HREESHHTE TS
BETAEREW K SEEKE 1 MMy KR, Kd e P EE & TS SnCLO A I 35
E -
LR RIS E RSN TE T MIES FREw~15m B E (M Ems s ans. amye). -
E. TR 6~30em)BF TR 4 1. K AT F L WA BN A . S0 B T TR SSA.
FHERTHEBL 60 B . 8 P A HCLO,-H,SO, ¥ bk, 2% soml, HES T HaEm g .
HMERE KB . NSRS SR L. EN FEFEE O CTHT B 60 BB HE
MR ERESER T B RS TN EEMEN Ty EEE sC THTFEEE. HAH . Hik. 4
FhrES L mEA,
2 SR5itie
21 KFEPEHTIL
#Zid 1 E s R HMB AR AERE F£2 1FRARSETEr AR A RAESTR /M)
LPHREMNME. TER I ERNESKHK Table 2 Inputed.outputed and remained amount of total-
WEMNRUFEFNAPENER 2. R2PHFE P in the system during one year period
!I.Ebﬂkﬁ—é.#ﬁj!-ﬂﬂﬁﬁ?iﬁ—*ﬁ ﬁi Amount L e Cs Cun
MFRETN TEAME. FTRILESRUE
HIHIWEHRAIE .75m X 0.5m =« 3=
1.125m®. MMABRWHHE.E2- MR C 8P
A BE¥H 16 () A 10 0mgsL X 5. 25L =
840mg;C; 1 Cr o5 Bl TERL BT B e LA pe B
AR sH10. 45K eBEH R EDMEMA CoB AR Smg BRI ESEAAE B KER Y
PR O 0Simg/L. B EEMAEREMY 1301, SR AWMPKIEFEAE P B ¥ 0. 064mg/L. < 130L =
Smg. Bl 0. 007g/m*Y, U O CanCofB BT 2 - A LREIMARA B4 0. 848g. 4. 208g.8. 108g L W B {V
PR N 0.754g/m?, 3. T40g/m?. 7. 47dg/m* K 2 P MA BT ER EEF L 6 (1 50 58,
BFAESERG P RRFERHAER LA TARSRNISEEPAHEYE. B4 MAS P
Ket RS REES. S —BHAGLT —HFHTFHERE.EE 2 ER . BN K SHEEREN
ARTHESY REM OB P BRESSKUBREMNB AT FH M5 &E.
2.2 ImEPEMATE
T PEMHMEERLER, GALBHTEREMNE . HRTLAKR IS Y 4. 78% . G4+
B AT E =300kg (R T EY < (1—4.78%) == 285. 660k, 7 3 PEHH FHME P Bp/m )y =1GH L1
FrEERETE 285. 660ke) x THE PH A FHE - SHEH . 125m"), SHEBETH - e
FHEAPEREREGME P BERME. .
FIFCHAPHREBENAE.ERNILR I FPEMAB K. BRTFRES KT SFA 2R
HP.ENEHLFRHBYANESPEFSGEEIRIHUIEEP . AEEL KRR SN Hig
PREP. X3 TLMEPEERE O 0260 T EEMTELRMF B 0. 11% . BT I HH 2. 015%
MEHR 0.004%0Y, HRIMN.FEESKLARENAE. LIRE P BELH T BR . BAR R R EGK
NHAZAFFEEEER GEHELEER L MHA .. RIS KA MANE RS P of 2+ 8 Rl
B .

A& loputed 3. 042 1.524 22,440 44, 844
HE4 B Ourpured n. 106 0. 522 2. 268 4. 329

¥ ® Remained —u. 264 4. 002 20,172 40.515
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Table 3 Contenis of 1otal-P in soil after one year discharge of wastewater

By i 8 =R $h B Treatment group I

Sampling site Baseline Ca o Cs N Clu

L+ & High-upper 0 026=0. 002 Q.028"+0.001  0.D27°=0. 002  0.036°+0. 006 0. 042840, Q0T
L High-down 023 0-001 0. 028 £0 005 0-032540.002 0. 041740 02
T & Low-upper C. 02640, 001 CouPE0 002 0 028 G004 0.035940.003 0043 40 604
T & Low-down 0,025 0. 002 0.027"+0.003  0.032°£0.005 0 041540 003
£1{H Meant %) 0. 0250 G. 0254 0. 0275 0. 0338 0. 0415

B P& Total-Plg/m?) 66,019 65.511 59. 828 85. 825 105 377
R Net jocrement {gim) —0. 508 3. 809 19. 806 30. 338

=31, BT HERS T ER 8 a.b.c ZRFEREHE R (P<0.05) a,b and ¢ indicated they were sigmlicant dif-

ferent at a probability levels of 0- 05 aceording to ANOVA rest among different columns after one year test

2.3 HWEETP EWHEL ,
HPpHE TP RO TG RIE 4.

Fa pAOHERER/P IR
Table 4 Comients of total-P in different organs of Kandelia seedlings

E$EH 0 AT R {E ¥ = Mean after trral

FPlant organ Mean before test Cy Fof C: Cro

f# Root 0. O58+0. Q04 0. 181+ 0. 018 . 039+ 0. DB 0. 0%51+0. 021 0. 09540, 025
A& Hypocotyl 0. 04540. 003 0. 0444 90- 005 0.047+0.012 Q. 0481 0. Q01 0. 9504 0. 603
# Stem . N5140. 003 0. 055+ 0. 004 0- 056 £0. D04 0. 9659+0. 003 0. 0754 0. 007
it Leaf 0. 067+ 0- 004 0.0904+0. 015 0. 097 10. 003 0. 11840. 003 0. 1094 0. 002

* =3 RBEE—HEFHUME T BGH. KREFER (P0.05). There were no significant different among

different treatment groups in the same plant organ according to ANOVA

HARMTHPUERE TP BN EKKS >8> Z 1, ER G SA R E LAm LA
BH. BEFSHABFERS .G PR ASOES>H>RE>SEEE> >/ THRSREL —
. Hid® 1 F5. WREAAKSEE i (it 0. 06208 T A i 0. 155K, A[EES P X 4EE
PRARERASTREER. RAFHTEMTHERER . FLEARBZMEPREVIER,HEE
FERWP ELRR 1 £ INARE RE 5 1FPHHE PHERR /M
FHATEH T E S S AT R, Table 5 Retentions of 1otal-P in plants during one year

B0 ARYLED 21 SRR ATaTey Lk period

VE . ZER. ZEABBTHNEBRTHEE,. %% O Co Cs C. Con

KBEHXBEMEOFEMEXRN, # # Root 0. 072 0. 049 o o1e o o

RIS E R G 45 R AR HE%R Hypocotyl —0.002 0. 009 0. 012 0.021

EHERTEER LA DM RS RTREN E 0. 036 G. 058 047l N7

G e FREBEEDERTAT e ' ' <875 :

EHNE. BESHEDERTSPENE M Leaf 0. 027 0. 059G I v, 007
2R Toal 0.133 0. 208 0.2 1y f51

EXBFELTHEAYRERD 1 FAEBA
TR A E P B S REERAENE
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SR REES KIS EAAN. GETHDNENL P B AR &ES . REE—EHEHM.
BT LU T EEREP XL BEREERE.
2.4 MEMHTPHE

S A B W R ARAEHE AT SRt B TSP B RS 1 FHhREMAE
RSP BCENITE R, O ~C B 0. 0592 /m? . 0. D35g/m* ., 0. 052g /m° F 0. 078g/m* . A B #7549 Pk
FHEETEN & P 0. 0610 ~—0.124 % . FH) 0.005% ) . S & F M & P &Y 0.075 16 ~ 0. 089" LR i
.
2.5 BRIESTP SR

ERERMR AR ETHEENER UEP R . EMEES I T FEFEH MR X, HRE
LR EE R P 2AE E LT £ 80 el A R R R P P AR,

Feo HMEFPRHESRPIIE(g/m)
Table & Distribution of total-P in simulated system

TR K4k Water .18 Saul H4 Plant

hna HEH T & =H £ EwrarE
Subsystem i

Input Output Retention Output Retention Litters
Cy Q0. 042 0. 30§ 0. 508 0.133 a. 039
Cy 1. 524 0. 322 3. B0DH 0, 206 0. 035
Cs 22. 441 2. 268 19. 806 0. 220 0.052
Cia 44. B44 4. 325 39. 356 0. 254 0. 079

2.6 EFSRMPAERMAKETHNET

MFEAHNSPERUSAAKRBREMNATE. A EH C ~CoAMBFE PO M FEKK N
0. 396g/m? .0 452g/m?.0. 477g/m’ 1 0. 460g/m’ A TR BHHRURCEAEATFRETHHERSFR
EYPTRERHER FUBESASEHNAP BX ¢ REHHEIIFREE O ~C . HEKR P TR
B S AKX H 6. 7a 8. 22,9 2a F1 5. Sa BIHL 20 E WM BAR IS P AMIM W EEY T ERE Y
AP POMFREE. BFR (PR TEYD P HRTREXNTRENNEEE . B [ A

B.BAGWEAP IEBATREREAY
B,
2.7 WEUBRESTAISKPP HE
i & d

BESEN ERP LR BEHRET R
HELRPHMAR SFLBRETEE, itE
WHAEEEKP P S, BERFER L
WMREMAEPIFENLE P BR LKk m
ANEP B(ED.BHEACORMAR
KA H R LA,

E 7RO .S KPH P EREM
AHIERTMTEL. HEBELAY

#7 WNBAREMRER TP P RSB
Table 7 Purifying rates of total-P in the simualated wetland

system

HibE ¢+ 40 Treatment

Purifying

rate Crt %y Cgt %) Cret %)

+ 18 Scil 84. 16(94. BT £8. 26198, H0N &7. 7TLO5. 35)
T Plant 4.55¢5.13Y 0. 98¢1. 107 0. 37¢0. §5)

) %)

BRI 88.717100.00)  89. 24¢100.00) 88, 34< 100, 0
Total

« BEREE LM FE S . The percentage of soil or plant

to total punifying rate in bracket.

B4 94. 8726 ~99.35%, EFIF B KREM K HESFHRWR. MXTS . EP0 R LERR).
A5 B EEREY 0. 652 ~35. 13%, A5 K BRI, b b =/ REFERENNFA.HEY P a5k
B e e B ST R R R K EI R R DU PR AR B R T
P iSiftrond ke M. K LT P R BRMEIEEHARMABE BEXEERF —EFHRE. Hit.48
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HYMHLHEESH P EENEHER. ARSI ERERRK A, SilfomE &
HAsATR P AR EEEE T N 23,500 ~85 8BMCL, MR E WS KT P HBKES N K
3%h~-4% 04,

BT kEESENER W FE S8 £5T T B I EER RS8R PRYERE IR Y
FENEEFHECEWEANEN AR EIIMAESEN. BRER. SESREN A TSR
W REEERE SN ST ENEW. EEYETREEFETAER (SER EEYR 5 EETHE
EREEERRESKeBEaEANE MRS FE TR, thREHMA B2 EFARERDT D S
RISt A LR KSR EFNE R AT HR NS EMERIS R P N, 55 A
HHE SRR S FE. A TARK TSRS RSN ERDRE LRSS (LHE P, SR T HENE
RS e A AR AN ERRESRN.
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