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Evaluation of Toxicity of Plant Extract Made by Neem and Matrine
against Main Pests and Natural Enemies

In—Cheon Hwang, Jin Kim, Hyeong—Min Kim, Do—lk Kim1, Sun—-Gon Kim1, Sang-Su Kim? and
Cheol Jang*

Central Research Institute, KyungNong Co. Ltd., Gyeongju, 780-110, Korea
!Jeonnam Agricultural Research & Extension Services, Naju, 520-715, Korea
Division of Horticulture and Plant Medicine, Sunchon National University, Sunchon, 540-742, Korea

ABSTRACT : KNI3126 which is the eco-friendly material made by plant extracts - neem and matrine
- have been evaluated for efficacies against 6 main pests and toxicity on natural enemies. Insecticidal
efficacies of KNI3126 against plant hopper were above 95% at 5 days after treatment (DAT), whereas
pesticidal effects against the cotton aphid were above 95% at 3 DAT and slightly decreased at 5 DAT.
Insecticidal efficacy against the palm thrips resulted in lower control value as 68.1% than that of chemical
insecticides. KNI3126 showed more than 95% control value against diamond back moth, suggesting that
it could suppress the population of pest hard to control as eco-friendly material. Mortalities against two-spotted
spider mite were about 80% at 1 DAT and over 90% at 5 DAT, respectively. For evaluation of the
toxicity on natural enemies, effect against predatory natural enemy was classified as moderate selective
toxicity based on the criterion of International Organization of Bio-Control (IOBC), whereas against parasitic
natural enemies was found to be relatively safe. Repellent effect was weak against plant hopper, but
strong against two-spotted spider mite. In the toxicity test for safety, KNI3126 was classified as the
lowest level at acute oral, acute dermal and fish toxicity test and did not induce the irritancy at skin
irritation test and eye irritation test.

KEY WORDS : Plant extracts, Insecticidal efficacy, Toxicity, Natural enemy
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Table 1. Insecticidal efficacy of plant extract made by neem and matrine against main pests

No. of tested

Mortality (%) of days after treatment

Insect pests Dilution insects " 3 s
500x 56.3 97.6+6.63 100.0+0.00 100.0+0.00
Nilaparvata lugens 1,000x 52.3 97.5+6.36 98.7+6.32 99.4+4.45
2,000x 48.3 77.9+£5.41 91.7+£3.81 93.8+2.47
500x 263.3 87.4+2.88 98.4+3.20 96.5+6.28
Aphis gossypii 1,000x 337.3 75.1+4.22 98.2+1.19 97.2+1.21
2,000x 255.0 58.2+5.42 95.1£6.50 85.8+4.98
500x 48.7 42.0£1.05 61.0£3.02 68.1+5.68
Thrips palmi 1,000x 54.3 38.2£2.42 59.4+2.56 64.3+9.88
2,000x 41.7 16.5£2.24 27.8+10.68 32.0+6.77
500x 80.0 24.74+6.05 57.3+4.43 57.3+4.43
Spodoptera litura 1,000x 80.0 22.7+1.60 32.7+4.88 32.744.88
2,000x 80.0 9.3£1.16 9.3+1.16 9.3+1.16
500x 80.0 88.3£2.51 94.0+2.07 97.2+3.80
Plutella xylostella 1,000x 80.0 83.3£2.18 91.7+£7.46 95.0+£7.46
2,000x 80.0 75.0+£3.33 79.7£3.19 83.4+10.65
500x 80.0 90.8+3.30 93.9+£3.75 97.2+6.85
Tetranychus urticae 1,000x 89.7 80.7+1.84 86.6=0.46 90.7+0.79
2,000x 122.7 79.9£1.90 87.7£3.14 90.5+4.74

20| IR %Al AIE BTk A
<, & Aol M= KNI31269] A5-2H4do]
Y Absets AakE d9ioh Kim $5(2005)

o

el
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Kim -5(2008b)2 141€] Hejef 7] &= A A%
&0 9A YehAlT A 59 FEEolie 580

oflet WrEUR &2 SIRro R A a Tt
EolEE ZoR ghEch

EIRIRES M 35 A BF 3UA
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Fo] Ueht7] mhigoz aekEm o)} e A= Park

42 3A 7] Wl Ao ddEn.
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o mE Faes F7HQ A=V asi.
AR HA] 500kl A SLA| O 58.3%2] A=

BIE Hof 33l o]= Kim 5(20082)] Atk atof
Al vrepd siupe] AER A AU FA BEE
oFQl BTA7} 35% olse] 4585 HAlom= oot
ARRE Gr AU o A o] Asa byt Wrkal wdstr]
o= o AAoI AR, 1,000x} 2,000x 0| A= A5
o] 543] "olzl7| wzell AsE= sk ko
A-8Ado] Holx= A= diTh

Hhol, s ol A= 500x2} 1,000x014] 95% ©|
Ao] 22 A58 Uehjol 7% Sskser AkgRlel 7
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hrEe] 42EEES 5o AEES e Kwon
et al., 1994; Park et al., 2008), 3}H3} 71524 =S Eo||A]
= 50%2F 55%°] Ae-&S Hilon, 53] g9 FEES
A2t A9 AR Ego] 79.4% 2 BlaA = et
T 2289 53kslo] ARRT 4= QJe(Park ef al, 2008)&
AIARRE B} Qlovt B Q1tollA] Aga BgLbReL 3t
FEEE o]F0]% KNI31260] o]55 thild 4= Sl=
AU & 4= AU w=o] B9, Aligno]Zh= neem-
based =Fofo] wjFELIEe] WieE FaAlA HiS
Qo] HaE TAAAFTH= Hil(Leskovar and Boales,
1996)7F U&= ARISICHH, StHjollA = of2fgt A&
ggoto] A slisel wisE o) I A7 ks
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S|10BO)©] A& 40%013te] 749 2ol ofzke] e
& e BUR Brehe 718 28 29 KNB31269]
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B 370]| 23.3%2] AMH8-S Kof KNI31260] H|1E
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oA TLAl 30%2] PEHES B thE FFoll ofsto]
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Ak AEA Fo] & Farh Qi
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Table 2. Toxicity of plant extract made by neem and matrine against phytoseid mite species

No. of tested

Mortality(%) of days after treatment

Natural enemies Dilution mites N 3
500x 40.0 43.3+4 .45 60.0+5.90
Hypoaspis aculeifer 1,000x 40.0 31.7£3.62 43.3+4.45
2,000x 40.0 13.342.51 31.7+4.69
500x 40.0 48.3+7.30 58.3+8.66
Amblyseius cucumeris 1,000x 40.0 35.0+£9.22 40.0£5.90
2,000x 40.0 23.3+5.34 25.0+3.33
500x 40.0 31.7+6.63 45.0+2.89
A. wormersleyi 1,000x 40.0 21.7+5.28 33.3+4.71
2,000x 40.0 13.34£2.51 21.7+£5.28
500x 40.0 40.0+5.04 51.7+4.40
A. swirski 1,000x 40.0 21.7£5.28 36.7+4.53
2,000x 40.0 18.3+£2.18 26.7+4.92
500x 40.0 15.0+4.06 46.7+2.89
Phytoseiulus persimilis 1,000x 40.0 11.7£3.86 23.3+£3.95
2,000x 40.0 5.0£1.01 23.3+3.84
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Table 3. Emergence rate of major natural enemies after the application of neem and matrine extracts

No. of tested

Emergence rate(%) of days after treatment

Natural enemies Dilution mummies | s p
500X 90.00 13.3+2.80 23.3+2.25 30.0+4.19
Aphidius gifuensis 1,000X 90.00 15.6+5.37 33.3+2.42 4224221
2,000X 90.00 25.6+4.14 50.0£7.16 50.0+£3.82
500X 90.00 16.7£2.17 37.8+£2.30 52.2+5.89
A. colemani 1,000X 90.00 26.7+1.89 45.6+2.94 62.2+3.01
2,000X 90.00 34.4+1.43 51.1£3.98 66.7+2.04
500X 90.00 17.8+£3.79 28.9+£1.25 42.2+4.92
A. ervi 1,000X 90.00 20.04£2.41 41.1+£2.96 55.6+4.86
2,000X 90.00 31.1£1.25 45.6+2.94 63.3+7.12
500X 92.33 1.4+0.81 19.5£2.07 32.5+£1.23
Encarsia formosa 1,000X 103.00 6.2+£2.81 36.6£3.67 56.3£6.81
2,000X 95.67 10.5+£2.09 49.5+2.12 63.8+2.68
500X 114.67 4.7+0.82 30.2+4.70 38.7+3.55
Eretmocerus eremicus 1,000X 108.67 8.6+1.94 35.9+4.11 49.4+2.51
2,000X 91.33 16.1£1.57 48.9+2.24 60.6+3.05

zha/do] WolA 3UA o 10.9-3.94 == Uebth(Fig.
1). el 1,000x %22} 2,000x 2] ¢] 79 327e] 3
F3tu 320) 5235 Uehle] B TEC] KNIBI26S A
23 oA o wol A4sks ArkE Relglth Kim
520086y BT et AlEREE| ASET} 7]
SR ARSI S9le] wre} chofet Xjol Kol Al
AL B etk B, 2 Ao s
KNI31269) A%5vhs He] 1975 o} 17 vet
Ut 7] R ] ol eSO 4 glglon,
ZmEaE 97] SsA Heks A 29, At @
of, AEUE SR olhZEy] 2ZE(Kim ef al., 2008b)
e Eash] ARe 2874 AR Aol Basi.

HiEEL ofA] W e) Autel nh AR A g
At 2947 HEE S00x Hel et Awe HE
LO00x A ej ol Mgt gFe] 415 melon], the Hel7
oA W 99 4212 el ZukE Hel KNI
o] MLl hat 7]w) ks okt AOR Lhehdrh
(Fig. 3). Liang $5(2003)& ' ¥l AJ50F 3%50] 41k
A EIH: AT o5 Hejat A AT A
79 ol mE Hglow] HAASAEE T} grhs
BIE o] 1 AR Aol AR 7]m2HgolA
L Aol7k QIgle Lt Autolgole] A9 T 500x
Aelsha g AET ol 55.69 B |HA5E
Helow, 1,000x, 2,000x0 4= HF QRO =215 YERY
of ool gofe] Halits 7mET} e Ao et

A 500X
M 1 Hour
M 24 Hour
72 Hour
IDATY 7 2DAT
1DAT
B: 1,000X
M 1 Hour
M 24 Hour
72 Hour
IDATY T2 DAT
1DAT
C:2,000X
N 1 Hour
B 24 Hour
72 Hour
IDATT ) Ty 2 DAT

Fig. 1. Repellent index of plant extract made by neem and matrine
against Nilaparvata lugens.
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A 500X
B 1Hour
M 24 Hour
72 Hour
3DATY
1DAT
B: 1,000X
W 1 Hour
M 24 Hour
72 Hour
3DATY " Y2DAT
1DAT
C:2,000%
B 1Hour
N 24 Hour
72 Hour
3DATY Y2DAT

Fig. 2. Repellent index of plant extract made by neem and matrine
against Tetranychus urticae.

A 500X
B 1Hour
W 24 Hour
72 Hour
3paTY Y 2DAT
B: 1,000X
m 1 Hour
M 24 Hour
72 Hour
3DATY v2DAT
1DAT
C:2,000X
B 1 Hour
B 24 Hour
72 Hour
3DATY V2DAT

Fig. 3. Repellent index of plant extract made by neem and matrine
against Plutella xylostella.

Table 4. Result of acute toxicity tests against plant extract made by neem and matrine

Studies

Test Animals Result

Acute Oral Toxicity
Acute Dermal Toxicity
Eye Irritation
Skin Irritation

Acute Fish Toxicity

SPF mice (ICR)
SPF rats (SD)
Rabbit (NZW)
Rabbit (NZW)

LDso > 5,000 mg/kg
LDso > 4,000 mg/kg
A.0.I* 0.0
P.LI** 0.0
LCso > 10 mg/L

* A.O.I: Acute ocular irritation index; ** P.LI: Primary irritation index.
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