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Allelopathy of ecological foating-bed vegetated with
different plants on planktonic algae
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Abstract; Ecological floating-beds vegetated with Vetiveria zizanioides , Iris pseudacorus and Apium grave-
olens, as well as their combinations were constructed to evaluate their allelopathic effects on 6 phyto-
plankton species. The results showed that V. zizanioides floating-bed significantly inhibited the growth
and Chl a content of tested algae, while I. pseudacorus floating bed stimulated the growth and Chl. «
content of some phytoplankton species. Foating-bed vegetated with V. zizanioides + I. pseudacorus + A.
graveolens also inhibited the growth and Chl. « content of the tested algae, and the inhibitory rate was
similar to V. zizanioides floating-bed , but higher than that of V. zizanioides + I. pseudacorus and V. zi-
zanioides + A. graveolens. Study of MDA content in the tested algae showed that floating-beds of V. zi-
zanioides and V. zizanioides + I. pseudacorus + A. graveolens caused a significant oxidative stress to the
algae, inducing an increase in the lipid peroxidation in the algal cells. On the contrary, floating-beds

vegetated with I. pseudacorus, A. graveolens or I. pseudacorus + A. graveolens had no effects on MDA

« RS EE. 2017 -07 -21
ESTRE: | ARG ITE (2012B030800013) ; | AR L BHE e S0 (A201201102)
(e TASL (1965 402), B FRAM: ML Email; hsdley@ 126. com
BEEEE: XIEFC (1970 4E48) , &0 AR FE: YA E-mail; Isslvq@ mail. sysu. edu. cn



52 39

Bl AR RN [ R 19 A 25 RO P T R A A S 2

content of the algae. Our study indicated that V. zizanioides has significant allelopathic effects on phyto-

plankton, while the allelopathic effects of A. graveolens and I. pseudacorus are much weaker. Our results

also suggested that planting the three species together might caused interspecific synergism, which in-

creased the inhibitory efficiency of the floating-beds to the phytoplankton. The results are of importance

value in the design and plant selection of ecological floating bed.

Key words: ecological floating-bed ; eutrophication; allelopathy; phytoplankton; Vetiveria zizanioides ; I-

ris pseudacorus ; Apium graveolens
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Table 1

with various floating-bed plants for 8 days (mean, n=3)

Density dynamics of various planktonic algae grown in water treated

10° cell/mL

mtal/ d 1 2 3 4 5 6 7 8
1. 451 3E % Microcystis aeruginosa
CK 0.07 a 0.14 ab 0.26 ab 0.65 cd 1.19 ¢ 1. 50 be 1.55 ¢ 1.68 ¢
\Y 0.08 a 0.14 ab 0.22 ab 0.30 a 0.40 a 0.36 a 0.45 a 0.35 a
I 0.25b 0.27 cd 0.29 b 0.43 ab 0.77 ab 1.05 ab 1. 15 abe 1. 40 be
A 0.10 a 0.14 ab 0.23 ab 0.51 be 1. 14 be 1.84 ¢ 1.85 ¢ 2.20 ¢
V+1 0.07 a 0.08 a 0.13 a 0.26 a 0.60 a 1. 06 ab 1.21 be 1. 66 be
V+A 0.11 ab 0.20 be 0.29 b 0.36 ab 0.46 a 0.57 a 0.58 ab 0.70 ab
I+A 0.19 b 0.31d 0.49 ¢ 0.82d 1. 16 be 1.19 be 1.43 ¢ 1.32 be
V+I+A 0.11 ab 0.21 be 0.30 b 0.35a 0.41 a 0.34 a 0.41 a 0.30 a
2. KAt R Anabaena flosaquae
0.11 ab 0.21 be 0.30 b 0.35a 0.41 a 0.34 a 0.41 a 0.30 a

CK 0.31 0.51 0.74 ¢ 1. 30 de 2.20 ¢ 2.79 e 2.93 d 2.99 cd
\Y 0.24 0.39 0.50 ab 0.59 a 0.72 a 0.76 a 0.74 a 0.68 a
I 0.20 0.37 0. 66 be 1.27 de 2.35 cd 2.59 de 3.27 ¢ 3.69 ¢
A 0.18 0.30 0. 58 abc 1.07 cd 2.19 ¢ 2.49 d 2.97 d 3.22.d
V+I 0.16 0.28 0.48 a 0.71 ab 1.07 b 1. 30 be 1.51b 1.32 b
V+A 0.29 0.38 0.51 ab 0.90 bc 1.20 b 1.56 ¢ 1.68 b 1.53 b
I+A 0.25 0.43 0.77 ¢ 1.45 e 2.54 d 2.75 de 2.58 ¢ 2.83 ¢
V+I+A 0.25 0.34 0.45 a 0.60 a 0.91 ab 1.07 b 0.98 a 0.94 a
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3. BHEMEEE Scenedesmus obliquus
CK 0.17 ab 0.26 b 0.42 ¢ 0.68 ¢ 1.38 be 1.85 ¢ 2.10d 2.14d
A 0.14 a 0.21 ab 0.31b 0. 45 ab 0.55 a 0.63 a 0.61 a 0.58 a
I 0.13 a 0.24 b 0.45 ¢ 0.8 d 1.46 ¢ 2.04 d 1.99 d 2.47 e
A 0.14 a 0.23 b 0.45 ¢ 0.87d 1. 37 be 1.56 b 2.17d 2.67 e
V+I 0.14 a 0.21 ab 0.29 ab 0.36 a 0.49 a 0.68 a 0.78 ab 1.06 b
V+A 0.30 ¢ 0.34 c 0.45 ¢ 0.57 be .21 b 1.94 cd 1.99 d 1.96 d
I+A 0.21 b 0.37 c 0.59 d 1.05 e .55 ¢ 1.82 ¢ 1.77 ¢ 1.59 ¢
V+I+A 0. 18 ab 0.16 a 0.23 a 0.35 a 0.51 a 0.81 a 0.92 b 0.9 b
4. £ A TF % Selenastrum capricornutum
CK 0.08 a 0.15a 0.25 ab 0.51 b 0.97 cd 1.28 b 1.40 b 1.58 ¢
\' 0.07 a 0.17 a 0.21 a 0.25 a 0.32 a 0.37 a 0.32 a 0.35 a
I 0.25b 0.33 ¢ 0. 35 be 0.44 ab 0. 65 be 0.99 ab 0.99 ab 1.23 be
A 0.09 a 0.14 a 0.28 ab 0.55b 0.96 cd 1.29 b 1.22'b 1. 20 be
V+I 0.07 a 0.11 a 0.20 a 0.39 ab 0.80 ¢ 1.14 b 1.22'b 1.52 ¢
V+A 0.12 a 0.21 ab 0.30 ab 0.36 ab 0.43 ab 0.44 a 0.44 a 0. 62 ab
I+A 0.17 ab 0. 29 be 0.44 ¢ 0.74 c 1.17 d 1.48 b 1.46 b .52 ¢
V+I+A 0.10 a 0.21 a 0.29 ab 0.36 ab 0.43 ab 0.44 a 0.42 a 0.45 ab
5. TEHE/INEREE Chlorella pyrenoidesa
CK 0.13 a 0.21 ab 0. 40 ab 0.94 b 1. 73 bede 2.88 cd 3.11¢ 3.41d
\4 0.14 a 0.30 ab 0. 40 ab 0.41 a 0.44 a 0.47 a 0.46 a 0.50 a
I 0. 30 bc 0.43 be 0.64 c 1. 05 be 2.15 de 3.23d 3.42 ¢ 4.12d
A 0.17 ab 0.23 ab 0.47 abc 1. 04 be 1. 85 cde 2. 08 bed 1.52 ab 1.35 ab
V+I 0.11 a 0.16 a 0.29 a 0.73 ab 1. 28 abed 2.00 be 2. 14 be 2.78 bed
V+A 0.22 a 0.37 be 0.52 be 0.70 ab 0.97 abe 1.23 ab 1.26 ab 1. 57 abe
I+A 0.37 ¢ 0.55c 0.8 d 1.50 ¢ 2.33 e 2.72 cd 2.76 ¢ 2.96 cd
V+I+A 0.22 a 0.50 c 0.67 c 0.78 ab 0. 86 ab 0.89 ab 0.70 a 0.62 a
6. FEEACH: Chlamydomonas reinhardti
CK 0.07 d 0.11d 0.17 d 0.27 d 0.50 cd 0.68 cd 0.76 c 0.82 d
\' 0. 05 be 0.07 ab 0.09 a 0.14 a 0.20 a 0.32 a 0.30 a 0.27 a
I 0.04 a 0.06 a 0.10 ab 0.20 bc 0.45 ¢ 0.76 d 0.8 d 0.98 e
A 0. 06 be 0.10 cd 0.15 cd 0.29 de 0.54 de 0.76 d 0.78 cd 0.77 cd
V+I 0. 05 ab 0. 08 be 0.12 abe 0.21 ¢ 0.32 b 0.39 ab 0.47 b 0.49 b
V+A 0.07 cd 0.09 c 0.16 d 0.19 abc 0.33 b 0.42 b 0.47 b 0.44 b
I+A 0. 05 be 0. 08 be 0.13 b 0.33 e 0.60 e 0.65c 0.71 c 0.72 ¢
V+I+A 0. 05 ab 0.07 ab 0.10 a 0.15 ab 0.23 a 0.35 ab 0.33 a 0.32 a

1) CK, V, I, A, V+I, V+A RV + I+ AMZFORE AN, B, SEG, T, SR+ BET, R+ 9T,
BEE + VU SRR + BOE + PR BURELCEIEROR (n=3), BERNEEEIR — 5B R AN )RR R AN [ Ak B
XFULRh B K AR AFAE B % 2257 (P <0.05, one —way ANOVA, LSD), 5% MR LU 2 A0 i RO A0 B LRI AR, B35
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PLRGBERE . FMA KB, EEZ/NBREER Chl. o BEAUKAE R Chl o 35 38 59 30 1 5 73 51 35 5
T, JANEENE + VAL PR SR A R AR 90% 1 69% .
AHIFBER Chl. o 58, AR T PR K 8 i 2R 2

%2 RFEZRAEPAEE KR A 8 d IR B BRI R CPIE + bz, n=3)"

Table 2 Inhibitory rate of planktonic algae density after grown in water treated with various

floating-bed plants for 8 days (mean +SD. , n=3) %
Wk A% I A V+I V+A I+A V+I+A
L R 79.1+2.3 - - - 59.6 +27. 1 - 81.6+9.5
TRAE At P 77.3+0.4 -23.7+3.5 - 55.5+2.6 48.2+7.7 - 68.3+1.9
A A 73.0£2.9 -15.6+7.7 -24.5+3.4 50.6+2.6 - 25.9 53.7+£10.9
2 H 78.0£5.2 - - - 60.6+12.8 - 71.4+6. 4
B P4 Nk 85.3+2.7 - 60.6+9.8 - 53.8 £30.9 - 81.7 +4.5
SEAC 67.6 £3.0 -19.5+9.8 - 40.3 £0.1 45.7 £5.3 12.3 61.7 £4.2
1) CK, V, I, A, V41, V+A KV +I+ApHFRR% AR, BRE, @AW, MT, FRA + a0, SR+
T, BB VT AR + BETH + PR BN BAEHHER, -7 RN BE .
210 120
180 Micro. a 100 4
150 80
120
60
90
60 40
30 20
0 0
CK V. 1 A VH V+A HA VHHA KV I A VH VA A VHRHA
140 . 240
?; 120 - 210 1
5:0 100 180
<
: 60 % |
) U 60
s 20 30
0 0\
CK V. 1 A V+l VA KA V++A KV I A VL VHA A VHBA
210 160
180 140 - Chla.r
150 120
120 100
80
90 60
ol 40
30 20

CK \4 I A V+I V+A [+A V+I+A CK \% I A V+I V+A T+A V+I+A

1 IR AEA R R B A KR AR 8 d IR YRR o 55 CFIOMH + AR, n=3), KW ARTERRA
[FlAb ¥R 22 R W3 (P <0.05, one —way ANOVA, LSD)

Fig. 1 Contents of chl. Chl. a of various planktonic algae grown in water treated with different floating — bed plants for 8 days
(mean +SD. , n = 3 ), different letters on the columns indicate significant different between treatments (P <0.05, one — way
ANOVA, 1SD)

H: CK, V, I, A, V41, V+A R V+T+ApRIERE AT IR, R, BEW, Ty, &M+ WA, TR+
PO, HETE + 9T MR + T EH + VU, Micro. a, Ana. f, Scene. o, Sele. ¢, Chlo. p, Chla. r 535 F/RH54
Pk, KfetmfiEgE, RUEMNE, FAATE, ERR/NREUISREACE . BAELAFEIE +SD oK (n=3), AFR/NG
TR PR AL BF 225 3% (P <0.05, one-way ANOVA, LSD) ., Bfliht EJ7 MR 2 m il &, ko fie
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0.7
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AbHE 22 5 8% (P <0.05, one — way ANOVA, LSD)

Fig. 1 Contents of MDA of various planktonic algae grown in water treated with different floating — bed plants for 8 days ( mean +

SD. , n=3), different letters on the columns indicate significant different between treatments (P <0.05, one — way ANOVA,

LSD)

H: CK, V, I, A, V+I, V+A R V+I+AGHIFRREAX M, FRE, ®EMH, WO, FRE + HEW, TR+
PO, WA + P MEARE + BT E T + VAL, Micro. a, Ana. f, Scene. o, Sele. ¢, Chlo. p, Chla. r 535N 441k
W, KAEMIETE, PHEMEE, FAHTE, EOZ/NERED SRR AR BIELAEAE +SD £R (n=3), AR/NE

TR PR AL BRE] 2 5 2% (P <0.05, one —way ANOVA, LSD),
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