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Evaluation of Daphnia Magna Acute Toxicity and Preliminary Risk
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Abstract Promoting the organic farming, much of the plant extracts used for controlling pests and fungus
have been imported from China, India and Myanmar. But, it is so worrisome that water fleas inhabiting in
paddy field, drainage canal and river exposed to the plant extracts likely be harmed. This study was
conducted in order to evaluate the risks of water fleas influenced by the three plant extracts, i.e. Sophora
flavescens, Azadirachta indica and Derris elliptica. The toxicities of water flea (Daphnia magna) 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 of 48-hr LCs, (Lethal concentration,
median) or NOEC (No observed effect concentration) into PEC. 48-hr LCs, and NOEC of Daphnia magna
by Sophora flavescens extracts was 17.6 and <2 mg/L, 11.9 and <2 mg/L by Azadirachta indica extracts and
49.4 and Smg/L by Derris elliptica extracts. Therefore, acute toxicities of the three plant extracts for
Daphnia magna were proved to be low level. PEC of Sophora flavescens extracts in paddy, drainage and
river water was 3.2~68, 0.53~11.33 and 0.0018~3.0 mg/L, respectively. TER of Sophora flavescens extracts in
the three water was 0.2~4.0, 1.1~24 and 4.0~6666.7, respectively. PEC of Azadirachta indica extracts in
paddy, drainage and river water was 1.2~90.9, 0.33~15.2 and 0.003~6.0 mg/L, respectively. TER of
Azadirachta indica extracts in the three water was 0.1~9.9, 0.8~59.5 and 2.0~15866.7, respectively. PEC of
Derris elliptica extracts in river water was 0.003~0.009 mg/L. TER of Derris elliptica extracts in river water
was 555.6~166.7.

Key words Sophora flavescens, Azadirachta indica, Derris elliptica, Water flea, LCs,, NOEC, PEC, TER
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Table 1. Pesticide spray volume of crops
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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

Table 2. Daphnia (Daphnia magna) acute toxicity of plant extracts

Plant extracts 24 hr-LC50 (mg/L) 24 hr-NOEC (mg/L) 48 hr-LC50 (mg/L) 48 hr-NOEC (mg/L)
Sophora flavescens 17.6 (10.6~76.9) <2 12.0 (8.2~25.4) <2
Azadirachta indica - 11.9 (6.7~106.6) <2
Derris elliptica 63.2 (50.6~88.1) 49.4 (39.5~66.0) 5
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Table 3. PEC and TER on Daphnia when sophora extract products sprayed
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PEC (mg/L) TER in surface water
. . Paddy water Drain water River water
Products Crops Paddy Drain  River
water water water  39hr-  48hr-  48hr-  48hr-  48hr-  48hr-
LC50 NOEC LC30 NOEC LC50 NOEC
Ungchile Chinese cabbage, etc 0.0018 6666.7 1111.1
Ugiyacsanchung Rice, cucumber, etc 3.2 0.5333 0.0036 3.8 0.6 22.5 3.8 33333 555.6
Onsame Chinese cabbage, etc 0.0036 33333 5556
Jinsameplus Pear, etc 0.009 1333.3 2222
Pribaipje Rice 68 11.3333 0.2 0.0 1.1 0.2
Jinguenbagsaprimium Red pepper, etc 0.0036 3333.3 5556
Muchungidae Rice, watermelon, etc 32 0.5333 0.0036 3.8 0.6 22.5 3.8 33333 5556
Bagmeruplus Rice 3.2 0.5333 3.8 0.6 22.5 3.8
Hongmangie Rice 32 0.5333 3.8 0.6 225 3.8
Chungqu Tomato, etc 0.0018 6666.7 1111.1
Chanmjin Rice 4 0.6667 3.0 0.5 18.0 3.0
Allcatchgold Rice, cucumber, etc 32 0.5333 0.0036 3.8 0.6 22.5 3.8 33333 5556
Nobug Rice 32 0.5333 3.8 0.6 22.5 3.8
Chachungguen Rice 6.4 1.0667 1.9 0.3 11.3 1.9
Muldye Rice 32 0.5333 3.8 0.6 22.5 3.8
Sudouangsame Rice 32 0.5333 3.8 0.6 22.5 3.8
Jindien Rice 30 05 4.0 0.7 24.0 4.0
Chungmulplusalpha  Chinese cabbage, etc 0.0136 880.0 146.7
Enquer Chinese cabbage, etc 3.0 4.0 0.7
Barojin Rice 32 0.5333 3.8 0.6 225 3.8
Nabangengold Chinese cabbage, etc 0.0036 3333.3 5556
Heosungnabangjaba  Lettuce, etc 0.0036 3333.3 5556
Cheongjungchung Strawberry, etc 0.012 1000.0  166.7
Chamchungguen Rice, lettuce, etc 6.4 1.0667 0.0072 1.9 0.3 11.3 1.9 1666.7 277.8
Chamjin Rice, chinese cabbage, etc 3.2 0.5333 0.003 3.8 0.6 22.5 3.8 4000.0 666.7
Allcatchgold Cucumber, etc 0.0036 33333 5556
Mobitan Red pepper, etc 0.0036 33333 5556
Muchungjidae Rice, cucumber, etc 3.2 0.5333 0.0036 3.8 0.6 22.5 3.8 33333 555.6
Hisatan Rice 32 0.5333 3.8 0.6 22.5 3.8
Haebangjinchongae Red pepper, etc 0.0036 3333.3 5556
Creen-Bic Red pepper, etc 0.0036 3333.3 5556
Jinbameplus Chinese cabbage, etc 0.0036 3333.3 5556
Anykill Carrot§%s 0.003 4000.0  666.7
Marintogkiller Chinese cabbage, etc 0.0036 3333.3 5556
Defenceem Rice 32 05333 3.8 0.6 22.5 3.8
Nabanggagsi Rice 32 05333 3.8 0.6 22.5 3.8
Oungsameplus Chinese cabbage, etc 0.0018 6666.7 1111.1
Hachungbagsaprimeum Rice, red pepper, etc 32 0.5333 0.0036 3.8 0.6 22.5 3.8 33333 555.6
Ugiyaksanchung Rice, cucumber,, etc 3.2 0.5333 0.0036 3.8 0.6 22.5 3.8 33333 5556
Jinguenbagsaprimium Red pepper, etc 0.02 600.0  100.0
DongbangagronabangkillRice 43 07111 2.8 0.5 16.9 2.8
Pangiedoctor Tomato 0.006 2000.0 3333
Cheongjungchung Strawberry, etc 0.012 1000.0 166.7
Bagmeuljin Red pepper, rice 3.2 0.5333 0.003 3.8 0.6 22.5 3.8 4000.0 666.7
Smoking Melon 0.0072 1666.7 277.8
Yujinak Melon 0.0072 1666.7 277.8
Jimjabi Red pepper, rice 3.2 0.5333 0.0036 3.8 0.6 22.5 3.8 32000 5333
Oungaeddug Strawberry 0.0024 5000.0 8333
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Table 4. PEC an TER on daphnia in surface water when neem extract products sprayed
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PEC (mg/L) TER in surface water
. . Paddy water Drain water River water
Products Crops Paddy Drain  River
water  water  water Fohr-  48hr-  48hr-  48hr-  48hr-  48hr-

LC50 NOEC LC50 NOEC LC50 NOEC
Hanbangsang Red pepper, etc 0.003 3966.7  666.7
Onsame Chinese cabbage, etc 0.0036 3305.6 555.6
Pawerjindalre Red pepper, etc 0.006 19833 3333
Bagubagsaprimium Rice 20 3.3333 0.6 0.6 3.6 0.6
Deuplasmanimipje Rice, strawberry, etc 2 0.3333 0.06 6.0 6.0 357 6.0 198.3 333
Nonturac Rice 6 1 2.0 2.0 11.9 2.0
Bagimiipje Rice, lettuce, etc 1.2 0.2 0.16 99 100 595 100 744 12.5
Cleanzone Tomato, etc 0.003 3966.7  666.7
Moduchung Cucumber, etc 0.0144 8264 1389
Paladin Cucumber, etc 0.0072 1652.8 277.8
Bagubagsaipje Rice, red pepper, etc 40 6.6667 0.04 0.3 0.3 1.8 0.3 297.5 50.0
Greenzoluje Rice 6.4 1.0667 1.9 1.9 112 1.9
Barojin Rice 32 0.5333 3.7 3.8 223 3.8
Greenzolipje Rice 34 5.6667 0.4 0.4 2.1 0.4
AZA100 Bean,, etc 0.0108 1100.8  185.0
Bulhe Tomato, etc 0.0008 15866.7 2666.7
Mobitan Red pepper, etc 0.003 3966.7  666.7
Bymyeol rice 3.2 0.5333 3.7 3.8 223 3.8
Suncho Rice, chinese cabbage, etc 3.2 0.5333 0.0036 3.7 3.8 223 38 33056 5556
Nimguahamge Chinese cabbage, etc 0.12 99.2 16.7
Wormguard Rice, chinese cabbage, etc 34 5.6667 0.034 0.4 0.4 2.1 0.4 350.0 58.8
Organicnim-cake Lettuce 0.8 14.9 2.5
Deuplasmanim Rice, melon, etc 4 0.6667 0.068 3.0 3.0 17.9 3.0 175.0 294
Bybamiilho Rice 20 3.3333 0.6 0.6 3.6 0.6
Bybamiipje Rice 40.8 6.8 0.3 0.3 1.8 0.3
Biagrogold Radish, etc 4.8 2.5 0.4
Gibiro Radish, etc 4.8 2.5 04
Jibiwon Rice 32 0.5333 3.7 3.8 223 3.8
Chungidoctor Maize 0.006 1983.3 3333
Pachungtan Apple 0.018 661.1  111.1
Mupan mulbagumikiller Rice 80 13.3333 0.1 0.2 0.9 0.2
Econurian Chinese cabbage, etc 0.2 59.5 10.0
Sangmangiehug Broccoli, etc 6 2.0 0.3
Nimagro Chinese cabbage, etc 2.4 5.0 0.8
Bestgibi Chinese cabbage, etc 24 5.0 0.8
Lonmil Cucumber, etc 3 4.0 0.7
Cheonggung Rice, cucumber, etc 90.9090 15.1515 0.0909 0.1 0.1 0.8 0.1 130.9 22.0

Table 5. PEC and TER on daphnia in surface water when derris extract products sprayed

PEC (mg/L) Paddy water TER  Drain water TER ~ River water TER
Products Crops Paddy Drain River 48hr- 48hr- 48hr- 48hr- 48hr- 48hr-

water  water water LC50 NOEC LC50 NOEC LC50 NOEC

Jinsameplus Pear, etc 54889  555.6
Caggien Persimmon, etc 0.009 54889  555.6
Jinsameplus -N  Chinese cabbage, etc 0.0036 137222 1388.9
Ungchilheung  Chinese cabbage, etc 0.0036 13722.2 13889
Mujinchoun Red pepper 0.003 16466.7 1666.7
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