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Toxicology Study of Plant Extract made by Chrysanthemum
Cinerariaefolium and Melia Azedarach against Natural Enemies
and Plutella Xylostella on Chinese Cabbage

Kim, Do-lk - Kim, Seon-Gon - Ko, Suk-Ju - Kang, Beom-Ryong -
Choi, Duck-Soo - Kim, Sang-Soo + Hwang, In-Cheon

This study carried out to evaluate toxicology of Chrysanthemum cinerariaefolium
and Melia azedarach against natural enemies in the laboratory, and the diamond
backmoth, Plutella xylostella, on chinese cabbage. In the evaluation of the toxicity
on predatory mite of phytoseiid Phytoseiulus persimilis, Hypoaspis aculeifer,
Amblyseius cucumeris, A. wormersleyi, A. swirskii, the two plant extracts were
classified into moderate selective toxicity as recommended by international organi-
zation of biocontrol (IOBC). The mummies parasitic natural enemies, Trichogr-
amma evanescens, Aphidius ervi, Aphidius colemani, Eretmocerus eremicus,
Encarsia formosa were found to be relatively safe to the plant extracts except
Eretemocerus eremicus. In the field study for the control of diamondback moth,
Plutella xylostella, single spray of C. cinerariefolium indicated that the control
effect dropped from 21th days after the spraying. In the 3 times of spray with 7
says intervals, the mortality effect low at the beginning, but increased to 91.1 at
21 days after spraying. Single spray of M. azedarach showed a 96.7% mortality on
P. xylostella at 14 days after spraying, and thereafter decreased. In the three times
of spray with 7 days intervals of M. azedarach, the mortality of P. xylostella was
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100% at 14 days and its effect was maintained to 28 days after treatment.
Consequently, it was suggested that M. azedarach be sprayed before C.

cinerariaefolium application.

Key words : chrysanthemum cinerariaefolium, melia azedarach, natural enemies,
toxicity, plutella xylostella
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Schmutterer, 1980). 7L Foll A 2] &4 FoF
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pyrethroid 3}3=0ltt 25
w531 e} o]E A EE2] AFEA o BAsl= 671A] terpenoid esters (pyrethrins)] 3}8}
TE2E 78 Fo B2 A4 HAHHESC] SSstHAY AlgEe gte 1 94
pyrethroids= & HASIFERT O 2 S4S BASS 9l vF Itk(Elliott 5, 1978).
Meliacea®} 2} RutaceaeZ}Z - limonoid 7] 2] azadirachtin®} = ThZ terpenoids= % 7}A]<]
ZE5Z sl ZAF AAdAAE dH A O (Prakash & Rao, 1997), Nicotined}
nornicotine<= NicotianaZ; 2] & 7}2] F/44/d70] =M HFAZA FHHL=E o] &= A1
A TH(Schmutterer, 1988; Schmutterer & Singh, 1995). T3} alkaloids, flavonoids, saponin, phenol
SO e IJFBNME AFEAS Holv RO RuHy JTH(Huff, 1980). 53]
A Zare] F8 AJE-LS pyrethrin 1, 1T, cinerin I, II, jasmolin I, II 22 (Head, 1966; Chen
& Casida, 1969), pyrethrin:cinerin:jasmolin®] 10:3:1H]&-2 ©]Fo]#] t}(Crombie, 1995). &
TE2 At ddaA A stE UF-EA oA FEE 44182 paraising] A=
% SR 37CIAAME XA OLotq R JEAE gle AoE A U
(Chauvin,1946). 4<% oA 2 &A214}21 meliantin®} meliantriol-[0] 2] = o™ o]
AE Ao 2 YeldtiLavie 5, 1967). A3} A oﬂ/ﬂb
azadirachtin®] 2] Y= o] AE & HE77F AAHE deittes Havk 9
© ™ (Morgan & Thornston, 1973), BjF& L]- Fol| Tl WA 7he S AF3kal A ThH(Leskovar
& Boales. 1996).
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Hl3)] AFG o] 7hsstde AHE AYIL A tH(Georghiou & Saito, 1983). whefA] &
ToHE ASTY EFES o835ty 18 sAA AFS ML) 9 71z Wzﬂi
AAF vA= 5A4S Hrlsta wjFoA EAV =He wiFsude B4 7sAds A
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1. A4l A 54 A4

rf

AF=-S vl=ol A 43} (https://www.seedman.com/pest.htm) A8 S}IH o, A7
A &g, 9=, A=A 20063 6¥~2007'd 3L7HA] S ARt ABE A
o Asw =34 7S @9E 60C dry ovenoll A 597F AAxEATE FEEHES Al
TR 7IE F o] F, AlF 300gS FHotd suiEFe] olehE 95%0l 24zt ol AR olx
A7 Zot &3P =EHES Cheese clothE o] &3] 12} o33+ & whatman
#HDE o] &3l AHstHt. oS Rotary evaporatorE ©]-&3Fe] 45Co A 7S
stAom, HE FEE9] B FFES oF 10% A=A 44 54 A
AP A Tween 20(250g/ml) Eof E35Fe] 5,000 ppm -2 7;,423
788 77113 X Im)E o] &3] FENHE 50cm Al elA] 10

A fo] i ZFo T EA stATh olF SN Fe AT
gt on, 7|8 A v FF e E(Acorus calamus) F
=3t AT " s st AAlskH.

A o) 2]-8-N(Phytoseiulus persimilis), ©}#] o] ] 2]-3-N(Hypoaspis acul-
eifer), 2-0]°|2]-5-oN(Amblyseius cucumeris) 8 ©|2]-5-N(4. wormersleyi), X%-30 o] 2]-5-°l(4.
swirskii)®] AP 54 Hutol o &S HolE FHT B9 HH@2x2em)ol 209 H A
= AFeta vig] gXHE 21 £ FFot 45o] EUUHA XIEE wE vhE
I 30AHE AEFES A7l s, FEE TEEE AR YA 25em A 2]ol A hand sprayE G
Ho] F#3] AMA AERE 5% ¢ 2z o] &tal XA AHlEL 1, 395 A
st o™ SuHE ARttt JR54S 2] Sl 5Y, 3Y, 194, g vg FEES

a1 7)ol o] gof F 30vtE] o]FH 3REE SR FHFote] Ao HAsIHo™ A
of ¢S HolZE Fgste] Fm, A7l 24X F AHIFE S F AR B (1003t A =
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HulelA -85 0] o= AFFE 3, 74 $-3H8-S A= Aldvtel e
S 16007, AHHE 450mte], 27ROl 2582 384484} 2 Sk
o2 Agstit A= # T-7%4 7 Duncan 524 S
o] g3l Ao A=zx

A olg-gofol st A=, BFEe 54 HH 19700 AFE&2 12.9%2) 18.0%%A

o HA Lt 39A0E 38.9%9} 45.0%7HA] F7VSFATH=2.15, df=4, P=0.098)(Table
). &7 %*éé HHAFig 1) AT A 1970 A olgsoNE HE3HA 96.7%7F BE
o] MELo] HAH HolA 597l 81.1%] WESS BITh 3GA ] HE3H
Aol E 100% BE3FAo™ 5LA o 88.9%7F HESHAT. eyt &S A |
87.8%7F BE3Hh7 5LA Al 70%7kA] Bl Xt 39 A HES HF 94.8%7F A
Jell 77.8%7F AE3HATE A EHA Y S|(I0BC) 7|52 AEE 40% ©|3
ok7to] J3rS T EAE Wrlel|(Battlett, 1994; Hassan 5, 1985), ©] 7]
A olg]-gofoll thal Fzte] JARt F= A=
M AF= Boe B350l A0 vAe Aol it d =
AT FA FET Beoe RiEA] BFES A o]Fof 3
e AAAE 7} o] FojA o & Aotk 5, 2009).
oftgl ol ol g]golol el e 1A AFT=E 25%, BTEL 41.7%] A&
Ao 3R 40%9F 46.7%= e A olg]gofrmTt o] U & Ao E A
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Table 1. Toxicity of Chrysanthmum cinerariefolium and Melia azedarach extracts against

phytoseiid mite species

N Extracted No. of mites Mortality(%6)+SD
Phytoseiid mites 1)

plants tested 1 DAT? 3 DAT

Chry. 100.0 12.9+3.00 38.9+1.85
Phytoseiulus persimilis

Melia 100.0 18.0+4.01 45.0+4.58

Chry. 100.0 15.0+4.06 31.7+1.47%%)
Amblyseius cucumeris

Melia 100.0 33.3+9.34 46.7£1.52

Chry. 100.0 16.7£5.84 30.0+4.70
A. wormersleyi

Melia 100.0 20.043.61 35.0+£3.00

Chry. 100.0 23.3+1.99 33.3+£2.00%*
A. swirskii

Melia 100.0 26.7+3.84 40.0+£3.00

Chry. 100.0 25.043.33 40.0+1.50
Hypoaspis aculeifer

Melia 100.0 41.7+8.66 46.7+4.54

" Chrysan : Chrysanthmum cinerariefolium, Melia :

* DAT : Days After Treatment

Melia azedarach

% and ** are significantly different at P=0.05 and P=0.01, t-test.

120.0

100.0 -

80.0 - -

Survival rate (%)

40.0

20.0 +

0.0

m1DAT =3DAT O5DAT

1DAS

3DAS

Chrysanthemum cineriraefolium

1DAS

3DAS

Melia azedarach

Fig. 1. Survival rate of Phytoseiulus persimilis after spray of Chrysanthmum

cinerariefolium and Melia azedarach extracts
* DAT : Days After Treatment, DAS : Days After Spray
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Table 2. Emergence rate of plant extract made by Chrysanthmum cinerariefolium and
Melia azedarach mixed with Acorus calamus against mummy of main natural

enemies
Natural enemies Extracted plants" testecli\kt)l'qu(t)limies 3E;1;r;g2fnce rate(‘V;)ﬂ];iDT

Chrysanthemum 95% 1,600 23.242.12 57.5+3.67bc”
Melia 95% 1,600 17.2+1.06 53.3+5.73¢

Trichogramma Chry. 80%tAcorus 20% 1,600 17.8£1.13 64.4+4.88bc

evanescens Melia 80%+Acorus 20% 1,600 19.942.04 71.0+£8.63b
Acorus calamus 95% 1,600 19.5+£2.01 64.6+5.23bc
Control 1,600 56.8+4.12 95.6+£6.89a
Chrysanthemum 95% 450 9.5+0.12 41.1+4.26bc
Melia 95% 450 13.7+1.63 28.9+2.32¢
Chry. 80%+Acorus 20% 450 12.7£1.07 45.6£5.26b

Aphidius ervi
Melia 80%+Acorus 20% 450 13.3+1.88 46.7+4.72b
Acorus calamus 95% 450 19.742.08 43.3+3.7%
Control 450 55.1£3.89 90.2+5.36a
Chrysanthemum 95% 450 9.5£1.06 41.1£2.21b
Melia 95% 450 13.7+1.11 43.3+3.48b
Chry. 80%+Acorus 20% 450 40.043.56 41.1+4.37b

A. colemani
Melia 80%+tAcorus 20% 450 13.7+1.01 45.6+4.82b
Acorus calamus 95% 450 14.741.16 48.944.99b
Control 450 45.846.26 95.4+6.11a
Chrysanthemum 95% 465 29.543.76 41.1+4.11bc
Melia 95% 450 23.3+2.42 43.3+4.32b
Chry. 80%t+Acorus 20% 480 20.0+1.98 29.0+1.89d

Eretmocerus eremicus
Melia 80%+Acorus 20% 484 29.741.65 30.84+2.43cd
Acorus calamus 95% 440 40.7+4.89 46.24+4.55b
Control 454 63.1+5.93 85.7+4.99a
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_ N No. of Emergence rate(%)+SD
Natural enemies Extracted plants .

tested mummies 3 DAT? 7 DAT
Chrysanthemum 95% 467 39.543.14 61.8+5.26b
Melia 95% 476 43.7+4.54 53.344.68bc
Chry. 80%tAcorus 20% 428 40.0+4.13 55.9+4.67bc

Encarsia formosa

Melia 80%+Acorus 20% 407 34.343.89 41.6+4.11c
Acorus calamus 95% 384 41.0+4.57 54.4+5.34bc
Control 476 65.846.32 89.4+6.32a

b Chrysanthemum : Chrysanthemum cinerariaefolium, Melia : Melia azedarach, Acorus : Acorus calamus
Y DAT : Days After Treatment
? Means followed by the same letter are not significantly different (P=0.05; DMRT)

46.7%3. 2.0 1Eolggol= 30.0%, 35.0%, Asdlole]-Sole 33.3%S} 40.0%S YERY
olF ol glFe ATHH HFEo] dall vl BFAES BAFUTH neem F

B T/ AH ATl dele dFe] flAY mlv]sted(Schumutterer, 1997), X
Lol dial 20.0%, Hurol-gole] A% AHlEL 97.7%, F3-E&2 2+ 100%, 52.8%Z A
gzl st E40] o ke Bt Yo 5, 2000), 7 5(2007) 34 E=2pA 7}
Aol vX= JeFS A FA0] =& AR 8FH Fe AA] 1055 &3t
A 8 AR AFEA] Aol 8ol 54 HIErt o] FolAokgittal B f‘iﬁ} A=,

B AN ol olgelFe AT Eysel el vz ddds & A

Azddo] 93188 AFTy 3 EolM 57.5%9 533%Z Hln A E=kOm(F=18.77,
df=12, P<0.001), B7&7 X EFAZAME 71.1%2] =& 58S ehfo] 7144

H
AA ) el o5 229 4L =4 e Aow pudr) ojuduEe AFTL
41.1%, BTE0A 28.9%°] F-3H&S UEFHO(F=67.75, df=12, P<0.001), |5 713Xt
Héfi W&o sl Aol =& Ao 2 velyt a8y FY vy gde Zﬂ%‘—?ﬂ'
&2 A 41.1%9 43.3%2 VERLKHF=66.42, df=12, P<0.001), oJH] Xt H T+ <
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AT A 1A 0] 511%2 HRor] 7Y o] Fo 21 A B E
HAS) WA A 36671 SEoFAE, 19 G40 38 A9 A% 2o
AE AlE BAT 2ALAelE 9LI%AA et ERE RBe] Fgon 28U
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Table 4. Mortality of diamond back moth in Chrysanthemum cinerariefolium and Melia
azedarach extracts according to different spraying programs on chinese cabbage

fields
: Mortality (%) of days after treatment
Extracted plants Sprgy time and No. of
intervals pre-treat. 1 7 14 21 28 35

1 time 90 51.1 55.6 55.6 50.8 38.7 36.7
Chrysanthmum 3 time 7d intervals 90 46.7 48.9 733 91.1 98.9 91.1
cinerariefolium 3 time 10d intervals | 90 444 | 467 | 489| 656| 722 | 844
5 time 7d intervals 90 444 46.7 71.1 90.0 92.2 | 100.0
1 time 90 70.0 96.7 96.7 86.7 75.6 65.5
3 time 7d intervals 90 733 96.7 | 100.0 | 100.0 | 100.0 84.7

Melia azedarach
3 time 10d intervals 90 733 96.7 97.8 97.8 | 100.0 95.4
5 time 7d intervals 90 74.4 96.7 | 100.0 | 100.0 | 100.0 | 100.0
1 time 90 222 30.0 333 30.1 29.8 29.8
Chrysanthmum 3 time 7d intervals 90 31| 367| 578| 744 856| 80.0

cinerariefolium +
Acorus calamus 3 time 10d intervals 90 37.8 40.0 40.0 55.6 68.9 82.2
5 time 7d intervals 90 30.0 333 56.7 70.0 86.7 96.7
1 time 90 88.9 96.7 96.7 90.4 88.4 80.1
Melia azedarach + | 3 time 7d intervals 90 88.9 90.0 98.9 | 100.0 | 100.0 94.5
Acorus calamus 3 time 10d intervals 90 87.8 98.9 98.9 | 100.0 | 100.0 | 100.0
5 time 7d intervals 90 88.2 96.7 | 100.0 | 100.0 | 100.0 | 100.0
1 time 90 18.9 18.9 18.9 154 13.4 122
3 time 7d intervals 90 233 26.7 48.9 58.9 67.8 60.1

Acorus calamus
3 time 10d intervals 90 15.6 18.9 20.0 31.1 433 522
5 time 7d intervals 90 222 322 53.3 64.4 822 933

ek o] 28 A7EA] 100%E FASHAT 109 HA02 AEF Bl 794

&o] by Albske] 28U Aol 100%E HEFH AT 34D A= 95.4%= °FzE

U7 Ao 8 AEA] 84T7%HE T EA YER T 53] A Aol 79 o] F 34 A 7HA]
A

=
100%2] 4F&& Hehfol 7P = siolth ¥ 52008y A= FE& Fol wiFsu
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< 08 FEE v ZFEN o 52 R #dHH o]ES & Al F7tel
ATt B 555 F 5 U ZoFE Btk

120.0
98.6
100.0 20
sy BUOET 72.8
&
= 61.2
£
Tg 60.0 - o
<} 46.7
=
40.0
20.0 +
Chrysan. Melia Chrysan. Melia Chrysan. Melia
1 DAT 7 DAT 14 DAT

Fig. 2. Comparison of mortality of Plutella xylostella on Chrysanthemum sp.
and Melia azedarach extracts

* Chrysan : Chrysanthmum cinerariefolium, Melia : Melia azedarach,
DAT : Days After Treatment
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