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Tributyltin (TBT), which is used as a marine antifouling biocide and
in several industrial process, is one of the most toxic compounds to
aquatic organisms ever introduced deliberately to water (Krull, 1989).
Common duckweed Lemna minor is a widespread vascular plant.
Duckweed is small. fast growing and easy to cultivate. Azolla is a
floating water fern common in many places of the world, and is used
as a fertilizer in rice fields. The purpose of this study was to determine
the toxicity of tributyltin chloride to L e m n a  m i n o r  and A z o l l a
filiculoides.

MATERIALS AND METHODS

Lemna minor was collected from the Shuishang Lake in Tianjin City.
The stock was cultured in the laboratory using Hunter solution
(Hunter 1953). Toxicity tests were conducted in a series of 100 mL
beakers. Each beaker contained 80 mL of test water and 12 fronds (or
6 plants). Five concentrations of TBT (0,5.0, 10.0, 25.0, 50.0 µg/L)
were used as experimental treatments, each replicated 3 times. The
number of fronds in each beaker was counted every day. After 4 days
the chlorophyll content of each beaker was determined. A photoperiod
of 16hr light 8hr dark was used at 25 ± 1 °C .

Azolla filiculoides was collected from the Weijin River in Tianjin City.
The stock was cultured using Hogland solution (Mordechai, 1989).
Tests were conducted in 250 mL beakers. 200 mL of test water
containing seven concentrations of TBT (0, 1.0, 2.5, 5.0, 10.0, 25.0,
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50.0 µg/L) and 0.2g (fresh wt) plant were placed in beakers, each
replicated 3 times. After 7 days, the plant wet weight and the
chlorophyll content of each beaker were determined. A photoperiod of
16hr light/ 8hr dark was used at 25 ± 1 °C

After each test. the whole plant was homogenized with 10 mL acetone
to extract chlorophyll. The extraction solution was put into refrigerator
for 96 hours at 4 %. Then the solution was centrifuged at 3000 x g

for 15 minutes. The absorbance of clear solution was determined at
663 and 64.5 nm (Zhu, 1990).

The chlorophyll content was calculated as follows:
C a+b= 2 0 . 2 A645+ 8 . 0 2 A663

Growth inhibition was calculated as follows:
V=ln(Nt/ N0)/t
I = ( V0- Vt) / V0 x  100%

where V was the growth rate, N was the number of fronds in L. minor
test, or weight in A. ,filiculoides test, or the chlorophyll content (Ca+b)
in both tests. N t and N0 were N at t time and initial time. V0 was the
growth rate of control, Vt was the growth rate of treatment at t time, t
was the time and I was growth inhibition. I was regressed with the
values of logarithm of TBT concentrations so as to calculate the value
o f  IC5 0  (median inhibi t ion concentra t ion) .  The tes ts  data  were
analyzed for statistical differences by an analysis of variance
(ANOVA), studying the effect of each treatment of TBT.

RESULTS AND DISCUSSION

The initial chlorophyll content was 0.44 mg/L of each beaker in L .

minor tests. The data (table 1) show the toxic effect of TBT on the
growth and chlorophyll content in beakers of L. minor. According to
the fronds data, the 96hr IC50 of TBT to L. minor was 30.83 µg/L. The
c o r r e l a t i o n  c o e f f i c i e n t  w a s  0 . 8 7 7 .  T h e  9 6 h r  I C5 0  o f  T B T  f o r
chlorophyll content in L. minor test was 12.4 µg/L. The correlation
coefficient of the data was 0.916.
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c. mean value of three replicates

The initial chlorophyll content was 14.44 mg/L in A. f i l iculoides
tests.The data ( table 2) show the toxic effect of TBT on the growth
and chlorophyll content in beakers of A. filiculoides. The IC50 of TBT
( 7 days) for growth of A. filiculoides was 8.17 µg/L. The IC 50 of TBT
( 7 days) for chlorophyll content of A. filiculoides was 1.84 µg/L. All
correlation coefficients were over 0.9.

The results showed that concentration levels of TBT being at µg/L. the
toxicity of TBT to L. minor and A. filiculoides was very high. The
data  suggested that  chlorophyl l  content  in  beakers  was  more
susceptible than growth.

The 48hr LC50 of TBT to Solea solea was 88 µg/L. The 7 days LC 50

of TBT to Cyprinodon variegutus was 5 µg/L, the 14 days LC 50 was

3µg/L, the 48hr LC 50 of TBT to Daphnia magna was 2 µg/L ( Mamie,
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1991). In comparison with the IC 50 for growth, L. minor and A .
filiculoides were same sensitive to TBT as fish, and less sensitive than
D. magna. In comparison with the IC50 for chlorophyll content, the
sensitivity of L. minor and A. filiculoides were proximate to that of D.
magna.

In studies of the toxicity of organotins compounds the test organisms
were often aquatic animals; plants were limited to algae (Reader, 1992,
Marsot, 1995). Higher plants provide habitats for aquatic animals and
also serve as food organisms of the animals. Though the target
organisms of TBT are mollusks, crustaceans and worms. it is also
toxic to many other aquatic organisms. So it is necessary to use higher
plants as test organisms. In this study, we found that duckweed and
water fern were very sensitive to TBT, which suggested that the
toxicity of TBT to aquatic plants can be critical.
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