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ALL H.OPATHIC EFFECTS OF EICHHORNIA CRASSIPES
ROOTS ON AL EXANDRIUM TAMARENSE

CHEN Zhi-Lan, YANG Wei-Dong L IU Jie- Sheng ,XIE Jin and JIANG Tian-Jiu
( Cdlege d Life Sdence and Techonlogy , Jinan University , Guangzhou  510632)

Abdgract :Alldopathic dfects of dry powder and extract of acetone/ ethyl acetate of Echhornia crassipes roots on Alexandrium
tamarense(HK drain) were evaluated 0. 1 g,0.59,1. 0g,1. 5g and 2. 0/ L of E. crassipes root powder were added ,regpectively. Due to
low solubility of extracts,a control of dide was used as carrier to measure the actua concentration of extracts in the cultures At firg
0.01g,0. 03g,0. 059 ,0. 07g/ L o extractswere put into the weighted dides Then the dideswere added to the flasks containing 200
o A. tamarense. At the end of the experiment ,the dideswere taken out ,dried and weighted. The actua concentration of extractsin the
cultures was ohta ned from the loss in weight. The results showed thet the gronth of A. tamarense was abl utdly inhibited when the a-
gee was exposured to dry powder of E. crassipes roots a above 1. 5g/ L. When the concentration of dry powder of E. crassipes roots
were 0.5¢/L and 1. 0g/ L ,the growth of agee increased &ter 3 days The growth of A. tamarense was a0 inhibited a the actud con-
centration of 0.038g/L and 0. 022g/ L extract of acetone and ethyl acetate of E. crassipes roots,reectively. It suggeded that E cras

sipes could be a potertiad dgaecide to control harmful dgd blooms
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The harnfu dgd blooms(HAB) were serious in recent
years dl over the world. They had negative impact on human
activities ,such as risksfor human hedth ,direct efect on nat-
urd and cultiveted invertebrates, damege to aquetic ecosys
tem'*! . Therefore ,many sudies have concentrated on the corr
trol of undedred dgae,and many methods have been deve-
oped, such as use of day conplex sysemt? ,chlorine diox-
ide!®! bacteria“ etc. These methods can be efective in short
time, but they may have potentid pollution to the environ
ment.

Alldopathic efects are prevdent naturd phernomeron
in aquatic ecosygems anong high plants and between high
plants and microorganisms ,includng simulatory or inhibito-
ry interactions'™® . Many researchers have sudied alelopathy
and practised on HAB control '*™®! . However , npst gudies
ooncentrated on freshwater ecosysgem, little atention in-
wlved in red tide dgae. Hchhornia crassipes is a high
aquatic plant cornonly ddributed in the lakes and
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rivers. Sme researchers have denondrated that E. crassipes
can inhibit the growth of agee in freshweater because o its
dldlopathic dfect on the dgae!®™” . The alelopathic sub-
dances in E. crassipes roots have been detected. The main
cormponents of acetone extracts are  N-phenyl-2- ngphthy-
tamine, linolec acid and dycerol-1 ,9-12 ( ZZ) -octadecar
demic eter™ . The main components of ethyl acetate ex-
tracts are 4t- methylation serol ™.

A. tamarense can produce pardytic shellfish poioning
(PSP) whichistoxic to human and other animds The objec-
tive of this sudy was to invegigate the dleopathic dfects of
E. crassipeson A. tamarense ,to provide the irformetion of the
oontrol of HAB.

1 Materials and methods

1.1 Cutured HABalgae and treatment o hydrophytes
A. tamarense HK drain was obtained from Inditute of
Hydrobiology of Jinan Univerdty in Quangzhou. The grainwas
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cutured in k medium (sdt degree 33 %o, filter-gterilized
through 0. 221 mfilter) & 22  witha12:12 hcydeinanil-
luminating incubator . All the flasks containing microd ga were
shaken twice everyday.

E. crassipss were oollected on the canmpus o Jinan Uni-
vergty in Quangzhou. The roots of E. crassipes were cleaned
and dried ,then skived into fine powder.

1.2 Hfect o the dry powder of roots o E. crassipes on
the growth of A. tamarense

The initid cdl dendty of A. tamarense in the culture
medium was 6000 cdlg nL. 0. 1g,0.5g,1.0g,1.5g and
2.0g/L o E crasspes root powder were added to the flasks
containing 100nmL cdls o A. tamarense in the culture med-
um 0. 1L cultures medium was sanpled in every day and
microdga cdls were counted under XSZD2 inverted micro-
soope. The tegswere carried out in triplicates ,and the culture
mediumwithout E. crassipes was used as the control .

1.3 Hfect o acetone and ethyl acetate extract o
E crassipes roots on the growth d A. tamarense

The roots dry powder of E. crassipes were extracted with

acetone or ethyl acetate and evaporated under 40 ™. Due

to low lubility of extracts ,a control of dide was used as car-

rier to measure the actua concentration of extractsin the cul-

tures At firg ,0. 01g,0. 03g,0. 059 ,0. 07g/ L o extracts were
put into the weighted dides Then the dideswere added to the
flasks containing 100mL of A. tamarense. At the end o the
experiment ,the dideswere taken out ,dried and weighted. The
actud oconcentration of extracts in the cultures was obtaned
from the loss in weight. Two series control were prepared ,one
of which ,a copy of dide was added to and the others without
any treatment.
Inhibitory rate = (biomass of control-biomass of sanple)

% 100 %/ biomass of cortrol

2 Results

2.1 Hfect o dry powder o E. crassipes roots on
A. tamarense

Hfect of the dry powder of E. crassipes roots on the
growth of A. tamarenseis showed in Fg. 1. When the concenr
tration of E crassipss was over 1.5g/L , the biomass o
A. tamarense was Sgnificantly lessthan that of control and all
the cdls in cutures died within 2 days( P < 0.05) . The
biomassof A. tamarense was dgnificartly ( P < 0. 05) higher
than that of the control &ter day 3 a the concentration of 0. 5
and 1. Og/ L ,though a decrease occurred @ 0. 1g/ L to 1. Og/ L
infirg day.
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Fig-1 Hfedt of different concentrations of dry powder of E. crassipes foots on the gowth of A. tamarerse ,biomess(1 x 10°cdls/ i) |
1:0.1g/L 2:0.5¢/L ,3:1.0g/L 4:1.5¢/L ,5:2.0g/L ,6:control

2.2 Hfect o the extract of acetone of E. crassipes
roots on A. tamarense
Hg.2 doned the inpact o acdone exract o
E cresips roots on A. tamarerse. Sgnificant decreases
(P<0.08)in gowth of A. tamarense were obsarved a high

ooncertrations in the assays When the actud concentration
o the extract was 0.038g/ L the gowth of A. tamarense was
inhibited on the day 7( P <0.06) . At the concertrations of
0.018 and 0.02y/ L ,inhibitory rate of A. tamarense gromh
by extract was alout 40 % in day 7.



315

Biomass/( % 10%)

123456

3

4
K Ady

~

Fig 2 Hfect of different concertrations of the extract of acetone of  E. crassipes roots on the growth o A. tamarense ,hiomess(1 x 10°cells/ i)
1:0.012¢/L ,2:0.018y/L ,3:0.022¢/L ,4:0.038y/L ,5:control 1 ,6:cortrol 2

2.3 Bfect o the extract o ethyl
E. crassipes roots on A. tamarense
The exract o ehyl acetate  E. crassipe roots had a 9g
rificantly negative inpact on A. tamarense gowth (Fig- 3) . The
hiomass were less( P < 0. 05) than that of cortrol in cutures a

high concentrations o ethyl acetae edtracts The inhihbitory €-

acetate o

fectson A. tamarense were increased with the increased concen-
traions o the ehyl acetate exdtract o E crassipss roots When
the concertration o the extracts was 0.022 and 0.035¢/ L ,re-
Pedivdy the gonth o A. tamarense was inhibited above 50 %
on the day 7. At the concertration o 0.006¢/ L the gosthd d-
gee Wes alove 20 %inhibited in day 7.
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Fig-3 Hfedt of different concentrations of the extract of ethyl acetate o E. crassipes roots on the gowth of A. tamarense ,biomess(1 x 10°cdls/ i)
1:0.005¢/L ,2:0.022g/L ,3:0.020g/L ,4:0.035¢/L ,5:control 1 ,6:cortrol 2

3 Discussion

This gudy illumnated aldopathic effects of
E. crassipes rootson HAB aga,A. tamarense. The results
showed that A. tamarense gronth was grongly inhibited by
the dry powder of E. crassipes roots a high concentra
tions. On the contrary ,the gronth of algee was gimulated
dter severa days a certain concentrations The results
provided strong support for the ideas'™! that the dldo-
pathic subgances had gimulatory efects at low concentrar
tions,yet had inhibitory efects at high concentrations.
The decrease in growth of A. tamarense by the ex-

tract of acetone/ ethyl acetate of E. crassipes rootswas S¢-
nificant with the increase in concentrations of the extract ,
but the inhibition was weaker than that by the dry powder
o E crassipes. These could be mainly put down to the
synergsm of various alelopathic substances™!. The mix-
ture of alelopathic subgances might have gronger alelo-
pathic dfects than that of the dnde. The dry power of
E. crassipes roots had nore kinds of adleopathic sub-
gances than that of the extracts® . In addition , contact
dfects such as adorption might involve in the inhibitory
efect.

During the dhort-term adgcidd dfect assays, the
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change in shepe of A. tamarense was observed under an
inverted microsoope. The algal cells were turgd and rup-
tured finally a high concentrations of powder and ex-
tracts ,whereas few cels shape or nohility changes oc-
curred at low concentrations. These results were cond gent
with the weculation by Li and Shen!™™! that
E. crassipes might inhibit the growth of agae through the
degtruction of chlorophyll a ,plasma membrane and nega
tive impact on ome enzymes by aldochemicads such as
ngphthaene. Gmpared to the dgrong inhibition of
E. crassipes on agee in freshwater such as Scenedesmus
arcuatus ,the negetive impact on HAB aga was relatively
weak. Tang!'?! described that E. crassipes could destroy
the S. arcuatus cells membranes and lubilize protein ,at
lag ,kill the cdls The difference in efect of E. crassipes
on various agae may be a result of outernog layer gruc-
tures between S. arcuatus and A. tamarense cells The
A. tamarense cdlls are covered by hard shells which pro-
tected the cellsfrom the aledlochemicds However the in-
hibitory efects of powder and extracts of E. crassipes on
A. tamarense demondrated that dldochemicads from
A. tamarense were active even againg phytoplankton with
rigd cdl wals,not as the alldlochemicdsin U. pertusa,
which were active only againg phytoplankton without cell
coveringst®! .

E. crassipes are widdy digributed dl over the world
and is easy to be oollected and cultivated. In this sudy it
had been showed that both the dry powder and the extract
o acetone/ ethyl acetate of E. crassipes roots can dfec
tively inhibit the gronth of A. tamarense. However ,it was
impossble for E. crassipes to be directly used to oontrol
HAB due to its digurbance to environment. These sugges
that alelochemicadsfrom E. crassipes roots may be a po-
tentia candidate in HAB control .
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. (Alexandrium tamarense ,HK grain)
Crassi pes)

0.1gL 0.5yL 1.0gL 1.5yL 2.0gL;
0.01g/L 0.03g/L 0.05¢/L 0.07g/L

, 1.59/L ,
1.0g/L 4d

gL 0.02gL 50 %

( Echhornia
(Allelopathic efect)

100 % ,0. 5/ L
0.038



