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Abstract Promoting the organic farming, much of the plant extracts used for controlling pests and fungi
have been imported from China, India and Myanmar. But, it is so worrisome that aquatic animals such as
muddy loach inhabiting in paddy field and common carps in river exposed to the pests and fungi likely be
harmed. This study was conducted in order to evaluate the risks of aquatic animals influenced by the three
plant extracts, i.e. Sophora flavescens, Azadirachta indica and Derris elliptica. The toxicities of common carp
(Cyprinus Carpio), muddy loach (Misgurnus anguillicaudatus) and PEC (Predicted environmental concentration)
exposed to the three plant extracts were estimated by the typical spray volume method. Risks were
determined by the toxicity value as 48-hr LCs, (Lethal concentration, median) or NOEC (No observed effect
concentration) into PEC. 48-hr LCs, of Common carp and NOEC by Sophora flavescens extracts was 7.9 and
6.2 mg/L, 26.8 and 21.8 mg/L by Azadirachta indica extracts and 47.0 and <24.0 mg/L by Derris elliptica
extracts, respectively. 48-hr LCsy of Muddy loach and NOEC by Sophora flavescens extracts was 16.9 and
10.0 mg/L, 35.6 and 30.0 mg/L by Azadirachta indica extracts, and 73.9 and <40 mg/L by Derris elliptica
extracts, respectively. Therefore, acute toxicities of the three plant extracts for aquatic animals were proved to
be very low level. PEC of Sophora flavescens extracts in paddy, drainage and river water was 68.0~3.0,
11.33~0.50 and 3.0~0.0018 mg/L, respectively. TER of Sophora flavescens extracts in the three water was
0.2~5.6, 1.5~33.8 and 2.6~4388.9, respectively. PEC of Azadirachta indica extracts in paddy, drainage and
river water was 90.9~1.2, 15.2~0.2 and 4.8~0.00075 mg/L, respectively. TER of Azadirachta indica extracts
in the three water was 0.4~29.7, 2.3~178.0 and 4.5~35733.3, respectively. PEC of Derris elliptica extracts in
river water was 0.0063 mg/L. TER of Derris elliptica extracts in river water was 5222~15667.

Key words Sophora flavescens, Azadirachta indica, Derris elliptica, Common carp, Muddy loach, LCs,
NOEC, PEC, TER
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Table 1. Pesticide spray volume of crops

Crops Spray volume (L/ha)
rice 1,600

apple, pear, mandarin, peach, persimmon 4,500

grape 3,000

mulberry 2,000

cucumber, watermelon 1,800

bean, red pepper, tobacco, peanut, garlic, leek, anion, radish, tomato, potato, herb, maize, sesame 1,500

strawberry 1,200

other crops based on standard cultivation
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Table 2. Common carp (Cyprinus carpio) acute toxicity of plant extracts

Sophora flavescens (C1) (7.28;29.3) 6.0 (. 27; 9) <6.0
Sophora flavescens (C2) (737~98 6) 6.2 ( 5§~47 0) <52
Azadirachta indica (M) @ 5%63? 9.3) 21.8 @ 5236~§ 9.3) 21.8
Azadirachta indica (T) 5 6.32%22.2) 28.0 o 6'32%22.2) 28.0
Derris elliptica (M1) 3 6‘;2;)2 0) <24.0 (29.3;5;20'9) <24.0
Derris elliptica (M2) 162.7 <125.0 157.0 <1250

(143.3~180.9)

(140.4~172.7)

M, I, C: Crude plant extract imported from Myanmar (M1, M2), India (I) and Chnia (C1, C2)
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Table 3. Loach(Misgurnus anguillicaudatus) acute toxicity of plant extracts
Plant extracts 48hr- LCs, (mg/L) 48hr-NOEC (mg/L) 96hr LCs,(mg/L) 96hr-NOEC (mg/L)
16.9 16.9
Sophora flavescens(C1) (15.1~19.6) 10.0 (15.1~19.6) 10.0
18.2 17.8
Sophora flavescens(C2) (17.1-20.5) 14.5 (16.8~19.5) 14.5
. o 35.6 35.6
Azadirachta indica(M) (32.9-38.5) 30.0 (32.9-38.5) 30.0
. o 48.7 48.7
Azadirachta indica(l) (44.6-53.1) 35.0 (44.6-53.1) 35.0
o 527
Derris elliptica (M1) 73.9 <40.0 (33.6-65.6) <40.0
o 3232
Derris elliptica (M2) 426.4 112 (247.1-1027.0) 112
Table 4. PEC in surface water and TER for initial exposure when sophora extract products
PEC (mg/L) TER
Products Crops Dilutionrates  pyqdy Drain  River ~ Paddy Drain  River
water ~ water water water ~ water  water
Ungchile chinese cabbage, Lettuce, red pep- 2000 0.0018 4388.9
per, cucumber, bean ’ ’
Ugiyacsanchung ~ 119¢ cucumber, red pepper, lettuce, = 32 053 00036 53 317 21944
chinese cabbage, pea, bean, tomato
Onsame chinese cabbage, lettuce, red pep- 1.000 0.0036 2194.4
per, cucumber, bean > ’ )
Finsameplus pear, strawberry, chinese cabbage, 1.000 0.009 377.8
lettuce, red pepper, cucumber, bean > ) )
Pribaipje rice 100 g/box 68.0 11.33 0.2 1.5
. . . red pepper, chinese cabbage,
Jinguenbagsaprimium cucumber, bean, lettuce 1000 0.0036 21944
Muchungidac watermelon, rice, bean, red pepper, 32 053 00036 53 317 21944
chinese cabbage
Bagmeruplus rice 1000 32 0.53 53 31.7
Hongmangie rice 1000 32 0.53 53 317
Chungqu tomato, red pepper, chinese cab- 2000 0.0018 4388.9
bage, cucumber, bean : :
Chanmyjin rice 800 4.0 0.67 42 254
Allcatchgold rice, cucumber, chinese cabbage, 1000 32 053 00036 53 317 21944
ettuce, red pepper
Nobug rice 1000 3.2 0.53 5.3 31.7
Chachungguen rice 500 6.4 1.07 2.6 15.8
Muldye rice 1,000 3.2 0.53 5.3 31.7
Sudouangsame rice 1,000 32 0.53 53 31.7
Jindien rice 150mL/10a 3.0 0.50 5.6 33.8
chinese cabbage, tomato, cucumber,
bean, eggplant, persimmon, chest-
Chungmulplusalpha nut, apple, red pepper, strawberry, 660 0.013 579.3
mandarin, watermelon
Enquer chinese cabbage, lettuce, red pep- 150kg/10a 3.0 26

per, cucumber, bean, turf
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Table 4. PEC in surface water and TER for initial exposure when sophora extract products (continued)

PEC (mg/L) TER
Products Crops Dilutionrates  paqdy Drain ~ River ~ Paddy Drain  River
water  water water water  water  water
Barojin rice 1,000 3.2 0.53 5.3 31.7
Nabangengold chinese cabbage, red pepper, let- 1,000 0.0036 21944
tuce, tomato, cucumber
Heosungnabangjaba lettuce, red pepper, cucumber, bean 1,000 0.0036 21944
. strawberry, chinese cabbage, let-
Cheongjungchung tuce, red pepper, cucumber 300 0.012 658.3
Chamchungguen 1% lettuce, chinese cabbage, red 500 64 107 00072 26 158 10972
pepper, cucumber
Chamjin rice, chinese cabbage, lettuce, bean, 5 32053 0003 53 317 26333
strawberry, tomato
Allcatchgold cucumber, chinese cabbage, let- 1000 0.0036 21944
tuce, red pepper
Mobitan red pepper, lettuce, chinese cab- 1000 0.0036 21944
bage, cucumber, tomato
Muchungjidae tice, cucumber, bean, red pepper, 1000 32 053 00036 53 317 21944
chinese cabbage
Hisatan rice 1000 3.2 0.53 5.3 31.7 0
Hacbangjinchongae 14 PepPer, chinese cabbage, let- 1000 0.0036 2194.4
tuce, cucumber, bean
Creen-Bic red pepper, chinese cabbage, let- 1000 0.0036 21944
tuce, cucumber, bean
Jinbameplus chinese cabbage, lettuce, red pep- 1000 0.0036 21944
per, cucumber, bean
Anykill ca@ot, chinese cabbage, spinach, 1,000 0.003 26333
radish, tomato
Marintogkiller chinese cabbage, lettuce, cucum- 1,000 0.0036 2194.4
ber, red pepper, spinach
Defenceem rice 1,000 3.2 0.53 5.3 31.7
Nabanggagsi rice 1,000 32 0.53 53 31.7
Oungsameplus l‘;';“if;ﬁlf;gi’efnﬁuce’ redpep- 5009 0.0018 43889
Hachungbag- red pepper, chinese cabbage,
saprimeum cucumber, lettuce, rice 1000 32 0.53  0.0036 5.3 31.7 21944
Ugiyaksanchung ~ 16% cucumber, red pepper, lettuce, 1000 32053 00036 53 317 21944
chinese cabbage, peabean,tomato
. . . red pepper, chinese cabbage,
Jinguenbagsaprimium cucumber, bean, lettuce 1 L/10a 0.02 395.0
bDa(;‘;gkl;ﬁ“gagr o e 750 427 071 40 238
Pangiedoctor tomato 500 0.006 1316.7
. strawberry, red pepper, chinese cab-
Cheongjungchung bage, lettuce, cucumber 300 0.012 658.3
Bagmeuljin red pepper, rice 1000 32 0.53 0.003 53 317 26333
Smoking melon 500 0.0072 1097.2
Yujinak melon 500 0.0072 1097.2
Jimjabi red pepper, rice 800 32 0.53  0.00375 53 317 2106.7
Oungaeddug strawberry 1000 0.0024 3291.7
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Table 5. PEC in surface water and TER for initial exposure when neem extract products sprayed

PEC (mg/L) TER
Products Crops Dilutionrates  paqdy  Drain River Paddy Drain  River
water water water water water water
red pepper, lettuce, chinese
Hanbangsang cabbage, bean, tomato 1000 0.003 8933.3
Onsame chinese cabbage, lettuce, red 1.000 0.0036 74444
pepper, cucumber, bean ’ ’ ’
Pawerjindalre red pepper, chinese cabbage, 500 0.006 4466.7
tomato, leek, broccoli
Bagubagsaprimium rice 1L/10a 20.0 3.33 1.8 10.7
strawberry, watermelon,
Deuplasmanimipje  cucumber, onion, sesame, 3 kg/10a, 100g 2.0 0.33 0.06 17.8 106.8 446.7
garlic, spinach, rice
Nonturac rice 300 ml/10a 6.0 1.0 59 35.6
rice, lettuce, cucumber, chi-
Bagimiipje nese cabbage, bean, red pep- 60 g, 8 kg/10a 1.2 0.2 0.16 29.7 178.0 167.5
per, onion
Cleanzone tomato, lettuce, red pepper, 1000 0.003 89333
chinese cabbage, bean
cucumber, pumpkin,
Moduchung tomato, red pepper, lettuce 250 0.0144 1861.1
Paladin cucumber, chinese cabbage, 500 0.0072 37222
lettuce, red pepper, bean ’ ’
- rice, red pepper, chinese
Bagubagsaipje cabbage, lettuce, cucumber 2 kg/10a 40.0 6.67 0.04 0.9 53 670.0
Greenzoluje rice 500 6.4 1.07 5.6 334
Barojin rice 1,000 32 0.53 11.1 66.8
Greenzolipje rice 50 g/box 34.0 5.67 1.0 6.3
AZA100 bean, chinese cabbage, let- 333 0.011 2479.0
tuce, red pepper, cucumber ’ :
Bulhe tomato, strawberry, chinese 4000 0.00075 357333
cabbage, leek, bean
Mobitan red pepper, lettuce, chinese 1000 0.003 8933.3
cabbage, cucumber, tomato ) ’
Bymyeol rice 1000 32 0.53 11.1 66.8
Suncho rice, chinese cabbage, let- 1000 32 053 00036 11 668 74444
tuce, red pepper, cucumber
. chinese cabbage, lettuce, red
Nimguahamge pepper, cucumber, radish 6 kg/10a 0.12 2233
rice, 50 g/box
Wormguard chinese cabbage, carrot, rad- ’ 34.0 5.67 0.034 1.0 6.3 788.2
) . 3 kg/10a
ish, spinach, tomato
Organicnim-cake lettuce 40 kg/10a 0.8 335
melon, strawberry, red pep-
per, apple, pear, grape,
Deuplasmanim cucumber, tomato, melon, 200, 100 g/box 4.0 0.67 0.068 8.9 534 394.1
watermelon, sesame, leek,
rice
Bybamiilho rice 1L/10a 20.0 3.33 1.8 10.7
Bybamiipje rice 60 g/box 40.8 6.8 0.9 52
Biagrogold radish, chinese cabbage, let- 240 kg/10a 438 56

tuce, red pepper, cucumber
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Table 5. PEC in surface water and TER for initial exposure when neem extract products sprayed (continued)

PEC (mg/L) TER
Products Crops Dilutionrates  paqdy  Drain River Paddy Drain  River
water water water water water water
gibiro radish, chinese cabbage, let- 240 kg/10a 48 56
tuce, red pepper, cucumber
Jibiwon rice 1,000 32 0.53 11.1 66.8
Chungidoctor maize 500 0.006 4466.7
Pachungtan apple 500 0.018 1488.9
Mupan mulbagu- .
mikiller rice 4 kg/10a 80.0 13.3 0.4 2.7
chinese cabbage, lettuce,
Econurian cucumber, tomato, red pep- 10 kg/10a 0.2 134.0
per
. broccoli, chinese cabbage,
Sangmangiehug leck, tomato, red pepper 300 kg/10a 6.0 4.5
. chinese cabbage, red pepper,
Nimagro Dt oo nfber be‘;npp 120 kg/10a 24 112
Bestgibi fg&ﬁzze gitc’zﬁfgérrege‘;ipper’ 120 kg/11a 24 1.2
. cucumber, lettuce, chinese
Lonmil cabbage, red pepper, bean 150 kg/10a 3.0 8.9
2
Cheonggung fi‘iceum"e“ tomato, lettuce, éoké/ffe(ﬁﬁ S99 152 0.09 04 23 2948
HFEES 356, 300, HEEFEEL 739, <40mgLE EAQEEHE Atel] 91g 545 48A%F wEX|A
o] Y2 FEoloint. FEE ARSI, e iR e Ae vl &
Jolsh Hlie] o7k BRI Yol wiel wrk AL AGIAL BES Jolo] BHHL At
L1vjoll A 2302 EAd0] =9hth, Table 4014} ko] IAFEE AREOl e ==oA w1

g+ A3 Table 4 1*19} ﬂOl =B MY FEFEE 68.0~
3.0 mg/Lel A, iR ES] F4FEE 11.33~0.50 mg/Lo|
AL, AEoA o] 4 %E—E 3.0~0.0018 mg/Lo] Xt}

H F FFEe SYsA E’%-S— Tﬁl*Mﬂ ]5&

gl

o Hr o >

= ol A Ak olEe] el A
Bl ok el i vt € £ 9 £ 8

of gt {1 o ML i r}r we 2
ol
L%
4r 0
:?1:",
Al
N

o = 4
M
2 r
rlet
ol
ol ¢
ol
ol
off
H
fr

ARESRE 247 T F54=E07F 201517 10l SR
& o AREE AN E At 7P 54=ERF 2 2
Ao EA=EHE 26010, ol 543 WEAARE
T thalel] FgdsEed 10 mg/Le =EF4%F% 6.4 mg/lL
o} vl R =ollx mFrE]e] tiek JF vl Hriar
e, R g FEAAM Y SxEHE 27 15~
338 2.6~4388.9% Jolu} W] A= Y W& A
o2 g
3759 Wallede s AFEE AF AR uE =8,

P2 o P v SAH=ZHE 02~5.601c) =
_'/\
Al

HFEE 9 3 F 2355 717} 90.9~1.2, 15.2~0.2,
4.8~0.00075 mg/Le] A tH(Table 5). &=l AMg-dhs 3-S5
1752] vHe)ol st E*éi%ﬂlt 0.4~29.70193, =4

=EH7F 108 2R A= 1150l SEAS Al2e
2R F FwEH|7L 20] 0}01 XPZM #Eolql=t o159
SRALEETL 2 olfre ARl B Wolth wirE
3} AEolM o] 5= 27 2.3~178.0, 4.5~35733.3
o= Jofut mrgel] Fael S AoE AkE U
H2| 235 E 55 BF woly A5 Agsez
=o|Y vl =EE= ool wig- A7) wZel] vl



262 HIE - QZI0b - HHOIZ - AD(G1 UHEH - MHE - BAN - ZHE - SINF - A
Table 6. PEC in surface water and TER for initial exposure when derris extract products
. PEC (mg/L) TER
Dilution - - - :
Products Crops rates Paddy  Drain River Paddy Drain River
water water water water water water
pear, strawberry, chinese cab-
Jinsameplus bage, lettuce, red pepper, 1,000 0.009 5222
cucumber, bean
. persimmon, chinese cabbage,
Caggien red pepper, lettuce, cucumber 1,000 0.009 5222
Jinsameplus -N  Chinese cabbage, lettuce, red 0.0036 13056
pepper, cucumber, bean
chinese cabbage, lettuce, red
Ungchilheung pepper, cucumber, bean, 1000 0.0036 13056
mandarin
Mujinchoun red pepper 1000 0.003 15667

g Sl H7ke AgFetal ZHEoA dool gt flal%
7iE FEEith AE T FE5EE 0.009~0.003 mg/Lo]
AL, FA=EHE 5222~156672A fI81/d0] w4 ok
(Table 6).

#Ae 2

3: PJ009501)l 23] TMM_ , 1°ﬂ A=Y
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