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Allelopathy of Ruppia Maritima on Chlorella Vulgaris in reclaimed wastewater
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Abstract: It is reported in this paper that the results of allolepathy test of Ruppia maritima L. on Chlorella vulgaris
with co-culture in reclaimed wastewater and pure culture in the filirate of liquious cultured the macrophyte. Chlo-
rella vulgaris co-cultivated with Ruppia maritima in reclaimed wastewater indicated that Ruppia maritima had re-
markable inhibition on Chlorella vulgaris. On co-culture experiment, at 96 h inhibition ratio was 88. 86% ; the
competition of the nutrients had contribution to the growth which inhibited the Chiorella vulgaris. On pure culiure
experiment with the filtrate of liquious cultured entire plant, leaves and roots of Ruppia maritima, the results of
pure culture was inhibition activities on the growth of Chlorella vulgaris with the filtrate of entire plant, leaves and
roots of Ruppia maritima, at 96 h inhibition ratio of leaves and roots were 48.91% , 34.71% and 14. 12% , the
allolepathic effect of equal coefficient (E,) of plant, leaves and rools were —0.2448, —0. 1317 and -0.0901.
The allolepathy parameter E, of Ruppia maritime on Chlorella vulgaris was derived from the modified Logistic equa-
tion. Leaves and roots of Ruppia maritima were capable of releasing allelopathically active compounds, but the in-
hibitory activity of allelopathically active compounds mainly came from the leaves tissue.
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sh S| g R IE R . KBBTSI R, )i S SRR 1B 3 b B IR T 1A R AT S A K B SRR U
HAE M ERAL B ER L 7). B E RT3 T AR )1 6 BT 36 28 bR FABF T 8240, XL Marina DellaGre-
cal® 2500 3 {6 PR AT TR ML T )1 B R A PR A R 43 BE 3R IBUHE 7 B ent-labdane diterpenes # 5, H oA
¥ REE BEMENN. BELRAESTRES, JUKAEY 58I E HARIE RN LK EAEN B
SMELER. FEBRERE LPFOKEEY SEBZMMALBER, BRrEaRAES TREEYEKY
Hoagland 338 3R B8 & T 8284 K A5 7= BB #6010 BV E 28O A K R . |y FAL R 32 31
ZMHIBERTHER"  HRTREORREREERNETIR LIRS TR, ARG A K
b B HEE Y 118 /N EREE ( Chlorella vulgaris) , FELIEB R T )1 S 8 B AR K& rh Xy /D ER ) =
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1.1 #4

JEEF 8 RBEER AT AR —&HEKMESR, 7F— H 120 L & 60 cm FERIKFEIE R4S 10 cm
LA TR, PR B T A B A K MR, AR, R RER 2 PIER 5 A Ak 2L
PaAfoh B TORIREE R4 IR 25 +2°C , YL HESR B 4000 = 100 lux, 94k 2 d G TS5, JI| &S 7ERART
Se B KRR Z obk, A 0. 1% HeCLEWIRE, J& T RK riise T, IRR+ , 7R

SCRR AN @ /NERIE (€. vulgeris) W B P ERFRERIUKAEFEME. SHRRMKE 4 SBERR
Bege S U B A NaNO, 250 mg/L,KH,PO, 175 mg/L. 7E HPG-280 B Bl 534  JRAE H 24 +
2°C ,250 ml 45 BUE , 55358 100 mi. 358 /PMIREEIE 52 Y638 2 4000 + 100 lux, JeRE Hk 12 h/12 b, BE 3230 fa) 45
R 3 K. LRATH R EA KB EEKS, M AT A K5 B FELR.

B KE B REBREFHOKIE— CMF k0. H X 0.22 um BRAESHUE R LRt X e ey T
PACIHIK. B K A B I MERR AR /NSY F A BLY, B COD % 88. 6 mg/L, & 3 Eh vk B 9y NO, -N
3.21 mg/L, NH, -N 4 0. 382 mg/L, PO, -P 0. 289 mg/1..
1.2 £8igit
1.2.1 A AN TARELKGBH IR Kb T 8 K A8 8 /NER B 40 Bl HE A & 35 10 K 3 i 75
ATk, RS A K R 2R,
1.2.2 £RFHME LR B2 5000 ml RBP4 5145 A 4000 ml £ 0. 45 wm 8B 28 RIS I8 K B9
A K R TR KRB A (R AR O SR 40 A 500 36 x 10° cells/ml, FEARA 20 0. 02 g( Fiil 25
BES g/L) KRG S, 3550 ERE H S 12 h/12 h, Y638 4000 + 100 lux, ELRE R 25°C. 15 K3
P2 ER T LR =IRER. 24 b Hln 3R BORE B35 (16 x40 45) T %K. Rtz
Xof BR 20 Pk BRZEL A4 v B SR AR B MR B, (5 ) R SRR R 4 o) A R B K I 0 434 ) (BB DB ) HP AR
#EJT . NH -N RAPRIAREE L, NO; -N RSN, PO,-P RATEHER S /MO, i
ORI, BRURETEAR R M SR AT B TR B TR, [RS8 S A B B kKR 8wk 10
min, B FZEIE KRS 5 min, MR TAEMERER KD, FRE, RGBT 80°CHAE 48 h LR FHE.
1.2.3 AR sE o5 REKA SIS B 3 > 2500 ml f9) CI#E, 43 B2 2000 ml KB A AL A W) 2=
BEHABRAK 20 g A A — M. 53ER 20 g IS SR A MR AA 4 L 28 o M BRI ZE 1T AL ED R, 2500
RORARZE) A BIBEA TSN 2 AP AR EFEBRMOMASHRLERRLE. HATMMIOBESMNE
275, TEIREE 24 £2°C, 538 4000 + 100 lux,12/12 h @ Heig . 7 d )5, BUZ =FhAb 38 0 Fh K , 55/ AL
%20 0.45 pum F10.22 wm BBEFLEERA T RIIE , & .

Bk A KR A /K 50 mi i A% 250 ml SEFERR A, FHANA 50 ml fOFPHE K. B353R VKRR 100 ml.
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TR BAE S TR AL TXEBAE R A /RS (J MR B2 10°cells/m]) B53E 5 FREEFRME . B3 5 1 %
B LEh 12/12 h, Y638 4000 + 100 lux, IEE K 25°C. 4G RIS W, K67 d. 83 ME1TAHIE, 524 h Mk
FEWAEKE. BERAREANERE 0D E(721 08 T).
1.3 SRHFWITHE S E
/BR324 K941 28 (7, Inhibition Ratio) JFEEA R,
I(% ) = (Ny-N,) /N, x 100 % (1)
A NI TE ¢ SR ABE B, N RS B A S . )| S8 R AP AE /K N 3538 /N o 3 0 A R FH R R E,
BITESILCER[9). HAKPEFEHEBRR(R)ITELAR:
R=C-Cp/Cy x100 % (2)
P, Co A KR EFRE VAR E , C AR RN KA E IR
SCICHE R SPSS 11. 5 B EL AT I ST AR AR B S8 304, L P <0.05 B EMER P <0.01 JKE
EHER.

2 RS

2.1 B ok xt T2 8 /R A K B0

BEH% ] F T K A P B T KA S B AR RS 7 A R, 75 B S0 2 PR AR AKX/ N BR i
AW, R UE 1 FiR, /R B A K R oy KR B B T FE B R P 0 K. 144 h BY ik
7K R B /INER 88 A R B SR R/ NER R AE K 1,39 8. /INERVETE SRR A K T A R
RPN H R

dN/dt = kN 0.16
KA, N AR (B E 0Dgsy ) 0 A (), 5 HEK 0.14
BERBEH(AT). FEABREAEE TR A E A KR 4 0.12

KRR EE R .
BFW In(N/N,) = 0.5047¢ — 5.279 (B = g
0.9652) , A K In(N/Ny) = 0.5508: - 5.240 (R® = 222
0.9545). ey A9 k( = 0.5047) f F BE A K (k = 0.02
0.5508)#y 91.6%. HHAMEERABE(P > 0 —
0.05). B XMBEA KN FEB/NREMNEKTS oo g 80

fit 7 ()
®m.

2.2 Bk R ISR ) S A N e B 1 FOE/NIRBETE IR A K O A A

B A AR R SN ER M F A K R 3R 7 Fig. 1 Growth curves of C. vulgaris cell in the
dJ5 AR K R WA T, 3T B KRR B IR A BB reclairped wastewater and a medium
00BN M BE SR PR IR DO S SR G G BRUR T T LU B8 S M B A R A T o8, AL B4 A
B IE S £ R BEEE SR (B 3) , A B MR IR w6, REEHE LT WE2
L id /R 5 ST A K ISR A AR R R AT LU I SR EE DR R AE K R B
ISR, 96 h AN ZR KT 88. 86% . ISR 144 h B AL LR () BE AR MEAL 20 A IR A X BRI 17. 57 % .
2.3 I ERMEKESEENKREEBERPEERIAFEFREMHEN

B g A K B AR (R A 1| R/ VR B I B R N P AR K AR TE AL R A B R B R OR R, /)N ER
AEXTNEEE4), L5557 d 5, A BEBA KB E IR K EBRE PO,-P 29 80.17% ,NO,-N 3
61.37% ,NH,-N 3% 70.93% . %} 840 R38N R AE A K P BB SR I B e #h K FR % PO, -P 4 97.03% ,
NO,-N J 82.76% ,NH,-N 2} 99. 97%. )I| & BEAF FF A /K P B 3 37 00 & Fr b 2Bk 3R PO,-P 08 92. 15%
NO,-N 3} 90. 13% ,NH,-N 4 99.97% . Ab¥EL G FET X3 BB AN S BAET L KK P BB oR i) —4H. 2B
W b LT IR 0 b BEAH A= A BT R TR BRAR I A g i, o oK R o B SR B IR MR NN R TR R fE A
ISR, R EE 5IENREZRAEER, M T eI B RN FI AR, KRR
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Fig. 2 Growth curves of C. vulgaris on co-cultivated Fig. 3 Micrographs of C. vulgaris co-cultivated with

experiment with Ruppia maritima Ruppia maritima after 7 days treatment
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Fig. 4 Removal rate nutrients of C. wvulgaris co-cultivated with Ruppia mariima in

the reclaimed wastewater after 7 days treatment

2.4 JIEEpFhiE sk S B s e R

B KR | B B RE AT BB /N R E M A K e R B G R E A (/B 5) , XA fe 5 Ak
A TENY S BRE(COD #88.6 mg/L) , i/ MERBRBREH MRS 48h2E, LBEY
NBEE LRSI BER BE T HE,96 h BHI 20 48.91% , 144 h {305 22k 58. 08% , (X K A1 #A %f BE £y
41.92% , Bt B HARIER AR(E,) X - 0. 2448.

FRAE AR PN E R 0 AR A AT B /N R E G MR LA 6. R AR AR 72 b AT{E
BANERBEREK 72 h ZFRIAIMEIER. TR K ER- MR FEHE SR MEER. 96 h
HIR A M 34.71% 4B 14. 12% . 144 b 72 FIHEEAE 7K P 5998 25 B A R [R] A B 40 9 47. 52% F168. 65% .
ILBAEFRZS(E, ) -0, 1317, 48 3% — 0. 0901,

—RIAH Y Z A A 0 R A B L AR BB o A 7 SR R M S IS, FU A B & & FE B e
FIE M, SRR AE A MY AL VE 8 1 B AL B 7 A AR VR, ML AL TR TR R A
PRAY LB R b AL B U A R, AR 2 i 7E R SR F A A AR R B



F A NEREFERKT SR ADREH LB 325

AR 1 G VAR B AEL 7K X3 308 /N RO 4T 0 60 2 - 1) 38 0 AR R 34 B R A A R 58, L
/IR ) (R S o B o R B

0.25¢ r
0.35]
02} e xteal 0s| M
- bR ’
0.15 20.25
k=1 N
§ g
02
0.1
0.15
0.05 }
o
Ol
i . . . 05
0 24 48 72 96 120 144 0.0
I b A
it (hy 0 24 48 72 96 120 144
HtRj¢h)

Bl 5 P/ NEREE ) | BB AR B P B A KR P 6 38/ NERVETE 1 S B n AR AR /K A9 A e i 22

Fig. 5 Growth curves of Chlorella vulgaris in the Fig. 6 Growth curves of Chiorella vulgaris in the filtrate

filtrate of liquious cultured by Ruppia maritima of liquious cultured by leaves and roots of Ruppia maritima
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RSB BOPIFINER™ . WA SRS SS Rl LUE ) EXERER /N T8 L& B & i Ak A
T, PO B B DR R R B BRI, B S TEE AR R A KB E SN
BREBIE RN REE —H  AEIERRBRAE AR EA ST RS R AR ERES HIEHRE% D
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