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Abstract

There has been two kind of research fields in evaluating the ecotoxicity of chemicals The
one is a bioassay and the other is an ecosystem analysis. The toxicants are transported into
different biota, which have quite different environmental behaviour patterns and toxic properties.

The effects of pesticides (butachlor, carbofuran, and tricyclazole) on periphyton community
was studied by analyzing content of chlorophyll-a and autotrophic index (AI) that is a means
of determining the trophic nature of the periphyton community. Results indicated that the con-
tent of chlorophyll-a was not influenced by the pesticides. The growth of algae was inhibited
by sunshine period. And Al value is 43-2027: the large value indicates heterotrophic periphyton

community, and was not affected by pesticides.
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Fig. 1. Diagram of paddy field for experim-
ent at Il-san, Korea
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ydro-2, 2-dimethyl-7-benzofuranyl methylcarbomate,
3%) 3m(13] =2l = 4kg/10a), EEH Beam®(tricy-
clazole, 5-methyl-1, 2, 4-triazolo (3, 4-b)-benzothia-
zole, 75%) 3~4l§1(li] A% 50g/10a)4 -2 A7
et eh. 7 Rgge] EH A2 Table 15 2.

Table 1. Schedule of pesticides application
to paddy field

Date 1982
June June June June July July ]uly Aug. Sep.
Plot 2 7 12 22 2 22 20 10
T1 B - ¢ T ¢ ¢ T T -—
T2 B B ¢ T ¢ ¢ T T T

B : Butachlor C : Carbofuran

T : Tricyclazole

3. Autotrophic index 2| algae £#& 5 RE

2 ol 4= periphyton ] chlorophyll-a o] <g}gF
3} biomass(dry and ash-free weight)E BIEsH7] ¢
zto] Fig. 29} & [ # (substrate) & RFE st o
3o 25 mmX75 mm 2] slide glass & o] &3l 14HH
WIBS ¥ BglA fak BEE 90% acetone 0.2
Mg % BSR4 SR &A chlorophyll 2 H
Ealga A2 dry and ash-free weight®= Fik
3hgi o}

B I B S—
=5z x g
s wyIr (1)
wiod (1)

Flg 2. Drawing of periphyton porous sam-
pler for monitoring the productivity of
algae
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Table 2. Chlorphyll-a contents in periphyton of rice field at Il-san, Korea (1982)

(unit : g/m?)

[ Pt
Period

To

T1

T2

June 4~June 17
June 11~Iune 25
17~July 9
25~July 16
g~July 23
16~July 30
23~Aug. 5
30~Aug. 13
5~Aug. 20
13~Aug. 27
20~Sep. 3
27~Sep. 10
3~Sep. 17
10~Sep. 24
Sep. 17~Sep. 30

June
June
July
July
July
July
Aug.
Aug.
Aug.
Aug.
Sep.
Sep.

*0. 0053~0. 0055(0. 0054)**
. 0044~0.
- 0055~0.
- 0046~0.
. 0022~0.
. 0019~0.

. 0010

- 0012~0.
. 0009~0.
. 0025~0.
. 0019~0.
. 0038~0.
- 0023~0.
. 0027~0.

0
0
0
0
0
0
0. 0003~0.
0
0
0
0
0
0
0

0044 (0. 0044)
0066 (0. 0061)
0058(0. 0052)
0034 (0. 0028)
0027 (0. 0023)

(0. 0010)
0011 (0. 0007)
0012(0. 0012)
0011 (0. 0010)
0062 (0. 0044)
0033(0. 0026)
0045 (0. 0041)
0024 (0. 0024)
0041 (0. 0034)

0. 0024~90. 0028 (0- 0026)

0.0017~0
0. 0078~0
0. 0020~0
0. 0026~0
0. 0028~0
0. 0019~0
0.0011~0
0.0016~0
0.0016~0
0. 0010~0
0.0011~0
0. 0016~0
0. 0018~0
0.0011~0

. 0033(0. 0025)
. 0091 (0. 0085)
. 0038(0. 0029)
. 0033(0. 0030)
. 0039(0. 0033)
. 0024 (0. 0022)
. 0015(0. 0013)
. 0023(0. 0019)
. 0022(0. 0019)
. 0024 (0. 0017)
.0018(0. 0015)
. 0022(0. 0019)
. 0023 (0. 0020)
. 0013(0. 0012)

0. 0043~0.
. 0020~0.
. 0063~0.
. 0027~0.
- 0017~0.

o O o o @

. 0021

o o o ©

o 0 o O

. 0022~0.
.0011~0.
. 0023~0.
- 0010~0.
. 0010~0.
. 0006~0.
- 0007~0.
. 0007~0.
. 0005~0.

0049 (0. 0046)
0027(0. 0024)
0068 (0. 0065)
0028(0. 0028)
0017(0. 0017)

(0. 0021)
0026 (0. 0024)
0014(0. 0013)
0026 (0. 0025)
0011 (0. 0011)
0010(0. 0010)
0008 (0. 0007)
0008 (0. 0008)
0008(0. 0008)
0006 (0. 0006)

*: range value

Table 3. Biomass(dry

**: mean value

and ash-free weight) in periphyton of

rice field at Il-san, Korea(1982)

(unit : g/m?%)

“;;;;f‘\\\\\fff\ To Tl T2
June 4~June 17 *2.3135~2. 7002(2. 5067)** 1. 6087~2. 2869 (1. 9467) 2. 2359~2. 8239(2. 6333)
June 11~June 25 1. 2247~2. 0786 (1. 6533) 1. 1198~2. 0262(1. 5733) 2.1310~1. 7565(1. 9467)
June 17~July 9 2. 7153~2. 9850 (2. 8533) 1. 6929~2. 5580 (2. 1333) 1. 9700~2. 2921 (2. 1333)
June 25~July 16 0. 4301~2. 4193 (1. 4133) 0. 3763~0. 6452 (0. 5067) 0. 2151~0. 3225(0. 2667)
July 9~July 23 1. 1733~1. 9200(1. 5466) 0. 8533 (0. 8533) 0. 5333~0. 9067 (0. 7200)
July 16~July 30 1. 6000~2. 0800 (1. 8399) 0. 9600~1. 1733 (1. 0667) 1. 1733~1. 3866 (1. 2800)
July 23~Aug. 5 0. 1600~0. 2666(0. 2133) 0. 8533~0. 9600 (0. 9067) 0. 5867~0. 8000 (0. 6933)
July 30~Aug.13 0. 0535~0. 2666 (0. 1600) 0. 1600~0. 4800(0. 3200) 0. 2660~0. 3733(0. 3200)
Aug. 5~Aug.20 0. 3733~0. 4800(0. 4267) 0. 3733~40. 8000(0. 5867) 0. 0535~40. 4800(0. 5333)
Aug. 13~Aug. 27 0. 2666~0. 3200 (0. 2933) 0. 4266~0. 9600 (0. 6933) 0. 3200~0. 5333 (0. 4267)
Aug. 20~Sep. 3 0. 1066~0. 3733 (0. 2400) 0. 3200~0. 6400 (0. 4800) 0. 1600~0. 4266(0. 2933)
Aug. 27~Sep. 10 0. 2133~0. 2666 (0. 2400) 0. 2666~0. 4800(0. 3733) 0. 4266 (0. 4266)
Sep. 3~Sep. 17 0. 2666~0. 8000 (0. 5333) 0. 1600~0. 2666 (0. 2133) 0. 1066~0. 2666 (0. 1867)
Sep. 10~Sep. 24 0. 5866~0. 6400(0. 6133) 1.0133 (1.0133) 0. 4266 (0. 4266)
Sep. 17~Sep. 30 2. 5066~2. 8266 (2. 6667) 0. 4800~0. 6400 (0. 5600) 0. 6400~1. 0133(0. 8266)

*: range value

*%: mean v
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Fig. 4. Chlorophyll-a content (g/m?) of artifical periphyton sampler in paddy field
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Table 4. Autotrophic Index values in periphyton of rice field at Il-san, Korea (1982)

nlex valve

Autoteaphi~ i

Period

To

T1

T2

2000

June 4~June
June 11~June
June 17~July
June 25~ July
July  9~July
July 16~]July
July 23~Aug.
July 30~Aug
Aug. 5~Aug.
Aug. 13~Aug.
Aug. 20~Sep.
Aug. 27~Sep.
Sep.  3~Sep.
Sep. 10~Sep.
Sep. 17~Sep.

17
25

9
16
23
30

5

*420~ 509(465)**

278~ 472(375)
396~ 494 (445)
74~ 526(300)
533~ 565(549)
770~ 842(806)
267 (267)
48~ 889(468)
311~ 400(356)
290~ 296(293)
43~ 60 (51)
81~ 112 (96)
59~ 211(135)
255~ 267(261)
611~1047(829)

670~ 817(743)
339~1191(765)
186~ 328(257)
99~ 323(211)
328 (328)
246~ 419(333)
400~ 449(425)
145~ 320(233)
162~ 500(331)
267~ 436(352)
133~ 640(387)
242~ 267(254)
100~ 121(111)
563 (563)
436~ 492(464)

520~ 576 (548)
789~ 878 (834)
312~ 337 (325)
77~ 119 (98)
314~ 533 (423)
432 (432)
226~ 364 (295)
242~ 267 (254)
21~ 209 (115)
320~ 485 (403)
160~ 427 (293)
711 (711)
152~ 333 (243)
533 (533)

1067~2027(1547)

*:range value

**: mean value
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Fig. 5. Autotrophic index of artifical periphyton sampler in paddy field

August.
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