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Ecotoxicological Characteristics of Gammarus sobaegensis Uéno
by Acute and Chronic pH Depression on Artificial Static Waters
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Abstract - This study was carried out to investigate the ecotoxicological response on Gammarus
sobaegensis Uéno with acid stress. Mean value of LTs (lethal time 50%) under pH 38 condition as
acute ecotoxicity test was observed to be 0.271(+0.146) day. And 0.812(+0.377) day under pH 4,
respectively. Mean value of LTso under pH 3 and 5 were 6.313 (£0.828), and 9.475 (+4.881) day,
respectively. Variance in chronic ecotoxicity test pH (F ratio: 11.240, P<0.0005) and times (F
ratio: 2.916, P<0.0005) as single factor were revealed to be the major factor for determining LTso
with acid depression. The variation of secondary gill surface with acid stress to be certain that
wrinkle phenomenon. Being weak tolerance of G. sobaegensis against the acid stress, it shows the
possibility to be examined as an aquatic toxicity test organism.
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Fig. 1. Acute ecotoxicity test of G. sobaegensis by acid
stress in food absent condition (Error bar: SE).
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Fig. 2. The distribution of tolerance range in acute ecoto-
xicity test by acid stress to G. sobaegensis (Food
present condition).
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Table 1. Multiple analysis of variance for the effect of food, size, pH and times to death rate of the G. sobaegensis by pH

depression

Source Sum-of-squares df Mean-square F-ratio P
Food 0.069 1 0.069 1.110 0.29
pH 19.015 6 3.169 51.287 0.00!
Size 0.144 2 0.072 1.165 0.31
Times 28.729 20- 1.436 23.247 0.00
Food* pH 0.189 6 0.032 0.511 0.80
Food* Size 0.049 2 0.024 0.394 0.67
Food* Time 10.920 20 0.546 8.836 0.00
pH* Size 0.499 12 0.042 0.673 0.78
pH* Time 104.080 120 0.867 14.037 0.00
Size* Time 7.094 40 0.177 2.870 0.00
Food* pH* Size 0.134 12 0.011 0.180 0.99
Food* pH* Time 45.906 120 0.383 6.191 0.00
Food* Size* Time 5.999 40 0.150 2.427 0.00
pH* Size* Time 41.763 240 0.174 2.816 0.00
Food* pH* Size* Time 22.985 240 0.096 1.550 0.00
Error 54.500 882 0.062

! The P value printed here is 0.00, so it is less than 0.0005
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Table 2. The value of LTs for G. sobaegensis by acute to-

xicity test
Food
pH level Size
Absent Present
Large 0.500 0.250
pH 3.0 Medium 0.375 0.125
Small 0.250 0.125
Large 0.625 0.375
pH 3.5 Medium 0.500 0.250
Small 0.500 0.375
Large 1.500 0.500
pH 4.0 Medium 0.875 0.625
Small 0.875 0.500
Large —* -
pH 4.5 Medium 2.000 -
Small 1.250 1.500
Large - -
pH 5.0 Medium - -
Small - -
Large - -
pH55 Medium - -
Small - -
Large - -
Control Medium - -
Small - -

*: Not detected
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Fig. 3. Chronic ecotoxicity test of by acid stress (food
absent).
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Table 3. One way analysis of variance for the effect of
food, pH, size and times to death rate of the G.
sobaegensis by pH depression in chronic ecotoxi-

city test

Sum-of Mean .
Source squares df _square F-ratio P
Food 0.006 1 0.006 0.200 0.66
Error  320.551 10834 0.030
pH 1.984 6 0.331 11.240 0.00!
Error  318.573 10.829 0.029
Size 0.002 2 0.001 0.041 0.96
Error  320.554 10833 0.030
Time 11.128 132 0.084 2916 0.00
Error  309.429 10703 0.029

1The P value printed here is 0.00, so it is less than 0.0005
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Fig. 4. The distribution of tolerence range in chronic eco-
toxicity test by acid stress (food condition).

Food
pH level Size
Absent Present
Large 7.125 6.375
pH 3.0 Medium 7.125 6.125
Small 6.250 4.875
Large 7.750 7.125
pH 3.5 Medium 7.125 4.375
Small 6.500 3.250
Large 7.500 6.375
pH4.0 Medium 7.750 4.875
Small 6.500 4.625
Large —* 10.125
pH4.5 Medium 10.750 4.875
Small 10.500 4.625
Large 1.125 13.875
pH 5.0 Medium 5.125 15.375
Small 5.000 8.000
Large - —
pH55 Medium - —
Small - -
Large - -
Control Medium - -
Small - -

*: Not detected
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Fig. 5. Changes in gill surface following damage by exposure to acid stress in Gammarus sobaegensis Uéno (A-control:
Normal, B-pH 3.0: Abnormal).

Fig. 6. The comparative of gill surface by acid stress in pH 3.0 (A: Chronic, B: Acute).
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