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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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FS FA B dAsts FHs A77F &) o] FojA i A TH(Saxena, 1989;
Schmutterer, 1980). 7L Fol A 2 &4 &k AFA, 25 7194 @ HAAANAZA ¥

o2 = o] &= ok AEf AlF !
pyrethroid &}3H&©] < =g
=3 e} ol 4 67}FA] terpenoid esters (pyrethrins)] 3}&}
TZE THE Fo B2 4 FAHAEEC] 5SS EAY AEEe] e 1 §{A
pyrethroids= 2 HAZFERT o] & A4S 2SS 913 vl AckElliott 5, 1978).
Meliacea®} 2} RutaceaeZ}Z - limonoid 7] 2] azadirachtin®} = ThZ terpenoids= % 7}A]<]
25Zd g3 FAH AFIAAZR LH AL Q2™ (Prakash & Rao, 1997), Nicotine™}
nornicotine<= NicotianaZ; 2] & 7}2] F/44/d70] =M HFAZA FHHL=E o] &= A1
I THSchmutterer, 1988; Schmutterer & Singh, 1995). =3} alkaloids, flavonoids, saponin, phenol
o Z UEEE JHEANME AFEAHES Hole Ao E HIEA I TH(Huff, 1980). 53]
A=Y F AEL pyrethrin 1, I, cinerin I, II, jasmolin I, II ©Z(Head, 1966; Chen
& Casida, 1969), pyrethrin:cinerin:jasmolin®] 10:3:1H]&-2 ©]Fo]#] t}(Crombie, 1995). &
T2 et oA Adsts HrEHA dodM 29 S-S paraisin®] A=
% SHUE 37CAAME HAHA For IFFo JEHAE e ZAe=E dHAd JH
(Chauvin,1946). 4<% oA 2 &A214}21 meliantin®} meliantriol-[0] 2] = o™ o]
EAE A=t d4ES AY e AeE deithLavie 5, 1967). A3 A=
azadirachtin®] 2 ¥ A=t o] AR E A3 wF7I7F AAAHNE Lotk Bavt 9l
© ™ (Morgan & Thornston, 1973), BiFZF Lol tish WA 7154 S AF 32 A th(Leskovar
& Boales. 1996).
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Hl3)] AFG o] 7hsstde AHE AYIL A tH(Georghiou & Saito, 1983). whefA] &
TolME ATy BTES o835t IA8A TAA AFS AEstr] Y3 7z %ﬁ]i
AR T VA= 545 Frista wiFoA EA7F He wFSuge] A 7Fsds A

Es}3it

1. A4l A 54 A4

rf

AT w=Tol| A Y4 3F] (https://www.seedman.com/pest.htm) A 8 S} H 0., =+
A e, 9w, A=A 2006 62~2007 3R7HA AujE At A2 AE
o A 23 25E E€E 60T dry ovenoll A 543 Az FEHE L A
TEEAN7IZ F olF, A F 300ge FHk] suiFe] olehE 95%¢°l 247} o] Aedllx
AlZE &S FE AT FEHS Cheese cloths ©]-8-35te] 12} 743+ $ whatman
#HDE o] &3l AHstHt. oS Rotary evaporatorE ©]-&3Fe] 45Co A 7S

4 6325]' “1 HE FE2=9 o 35E&2 9 10% I=AT 424 54 A

2 A2l Tween 20250ug/ml) Zol E@at] 5,000 ppmo.2 A3}
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(4.5pb/c)ste] A Ao Qlap FFo FaF A Atk ol Fe AT=H
FEES 47 Agstglon, 71484 A A3 v FE - 3 (Acorus calamus) F
% o2 FE3t AS= sl £t HAEA

o1 A | o] 2]-8-oN(Phytoseiulus persimilis), 2] o] o] 2]-3-N(Hypoaspis acul-
eifer), 2.0 °]2]-g-N(Amblyseius cucumeris) 718 ©12]-3-N(A. wormersleyi), X3l ©]2]-&N(A4.
swirskii)®] 21532 Futolgof ¢S Hol2 FFe BYIY HH(2x2em)ol 2074 g
= AFeta vig] gXHE 21 £ FFot 45o] EUUHA XIEE wE vhE

] 2, FEE FEEE A oA 25ecm Aol A hand spray®

Hol F&3] Xj."%él Xél-:_i 5% &t 2z do] stal A AT ARlES 1, 3Y %] A
d, 3¢, 194, FLol vl %%%E
| 2 HFTeA A2l B3k s
of & Yol THste] FH, A 2443 & vl s rd l%(l()x)obﬂ*ﬂ z
o} 71A8A HH Q1 BELH(Trichogramma evanescens), 1B Y1 (Aphidius ervi), =
ZAh=hs: (Aphzdzus colemanz)ﬂ— 7FFol A -2-FH (Eretmocerus eremicus), <2715
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Hulolx -3t Yo = AFTFE 3Y, 7949 3&
o4 1,6000H], AEe
o2 APStATE AFF Y 412 SAS ZET

olgatel WA HEHN $582 vtk

2AFsIgEE A grhe e
& 384-484m}E] 2 SuHE

-7} Duncan ta A S

1. A-el| gt 54 AR
Aol golo W3t AT, ByEe SAS B 1949 A5EL 12.9%9} 18.0%NA
oy AH Lt 3YAdE 38.9%9F 45.0%7HA] Z718ATHt=2.15, df=4, P=0.098)(Table
D). FFEAES BHAFg 1) ASTS AX 147 A olg)golE AEsHA 96.7%7F BE

stlom o]F MESo] A "olA sAA 81.1%2] AEES EAH 3dA e HF3H
85 1A= 100% BE8HA o 5A R ol 88.9%7F AE3FATH :Laur d7ES AXE ]
Aol = 87.8%7F AEsTH7t s5AA A 70%7HA] BolH ek 394 HET B¢ 94.8%7F A
E3to] 5ol 77.8%7F BESATE AL ERAH I (I0BC) 7152 "@ & 40% o]&te
A Ao Fgte] deS F= EFE Hr)sh=d|(Battlett, 1994; Hassan 5, 1985), ©] 7]
T A8 A As=H d7E2 Hdlolg ool sl ofte YR F= FoE #
GE AT 2 AR o] Aol M= AT Bohe o] HAd nXe o] otk o =
& Aoz guHne ARH P TG Aol WEA BTEE AT o) Fol A7
& WAHE AARE olToiHol B AclhZ F, 2009).
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Ao 30l 40%5) 46.7%% ER} Aol Solrt) A5Ao] H B Ao Buy
ATH=2.42, df=4, P=0.073). S.0]o]g] o HA] 3ol AFE=3} WpLo)A zhzt 31.7%,



563

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 : Melia azedarach

* DAT : Days After Treatment

% and ** are significantly different at P=0.05 and P=0.01, t-test.
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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 2o 71€o]lg Sl = 30.0%, 35.0%, AT 3lol2]l-gol= 33.3%F 40.0%S YERY
olF ol glFe ATHH HFEo] dall vl BFAES BAFUTH neem F

B2 T/ HdH dFoly dele FEFo]l fIAY v sted(Schumutterer, 1997), %1
ool il 20.0%, Hutolgole] A% AHE&L 97.7%, ¥3E&2 2+ 100%, 52.8%FA
o 3t =Ao] ¥ ke Bavl ow(d 5, 2000), 2 5(2007)S 184 E2A 7}
Aol vX= JeFS A FA0] =& AR 8FH Fe AA] 1055 &3t
A 8 AR AFEA] Aol 8ol 54 HIErt o] FolAokgittal B f?_‘ﬂ} 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
Ao tisfA ol FEEY 4L B4 @S Aog Addn oHITE e AFFe
41.1%, BTE0A 28.9%°] F-3H&S UEFHO(F=67.75, df=12, P<0.001), |5 713Xt
Héfi drsd el Aede] 8 e yeiwth a2y St InE e AlF=s

SH YA 41.1%9} 43.3%Z VERKF=66.42, df=12, P<0.001), o} AT T} A&
of gt 7Hp/de] oFe o g L}EM AGE HPzﬂAl o 27&d FHrUIbE S &8&
L3 S Aoz AddY. f 5(2006)
% 7 Toliﬂéﬂr SYvi AT el e AEE0] 0% AV T

ERAE 5 JehtE 4EEEE AFE SH9F B} oo Aok Arkm o
F9 0k AT £ AGIA e Ansh 2ol WEE HEA Fo| & Badt g u}.
Fezye Sk 2o $88-2 ERQETI(F=84.75, dE=12, P<0.00D),

&2 FLFW) TH AF Sohgo] o} kol WASHE TP miﬂu
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W 4= 9l ov(Akol 5 2003), ZFRAIXH-E neem A A S vjFF L] LAEY]
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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
. 1 0,
Exiracted plans Spray time and No. of Mortality (%) of days after treatment
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 90 467 | 489 | 733 | 9L1| 989 | 9Ll
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 73.3 96.7 | 100.0 | 100.0 | 100.0 84.7
Melia azedarach
3 time 10d intervals 90 73.3 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 22.2 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 | 90 378 | 400 | 400 | 556 | 689 | 822
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 asedarach + | 3 time 7d intervals | 90 889 | 900 | 989 | 1000 1000 945
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 12.2
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 18.9 200 | 31.1 433 522
5 time 7d intervals 90 222 322 53.3 64.4 822 933

Ueh o] 2841 74A] 100%E FASHATH 109 402 423 o= 7244

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

W7 AR AEA 847%E TR = YERETE 53] AE Aol 79 o] F 34 A 7HA]
A

=
100%2] 4F&& Hehfol 7P = siolth ¥ 52008y A= FE& Fol wiFsu



o dal &F5aA7t 50% ol A aFH et Fdojgta Bustfet A= 27<E
< O FEE e A5EadU O 52 AR A o5& 1A Au F7tel
AR B £8L F 5 Ue A0 B
120.0
100.0 20 6
80.0 1 728
g
F 683.2
% 60.0 -
% 46.7 49:4
=
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

A= d7&e] HFE Ul o3k 27 2383 BU(Fig 2), AFZL 1959
46.7%, TRA N 49.4%, 14479 622%= 2719 &FE&o] A Fshrh wd EyEe] 7
S 19ARE 7128%2 E=kon 7dAd = 96.7%7HA ekt B 5(2009)> 2]}
olgHE WA feiME AT=S WA AEshd 159 o]F L=7F v FUheH, 2
TES WA st 7)o Hupol&oje] Rt FA8] Wi 30LA7A] B dE
b FASER Edyes UA AXsa Aol Byes wER 135 U AXse AT
7b At elgta Bkt glof, B AP M & s F:EEs BAlE] daME B7ES

O u
HA AESL o] F A FHS AEst= AAVE vt A T o dud
il tigh Fx o] BAladE 28 w4 ob 1949 18.9%-23.3%9] w2 A
FTEES UERATE o8 e AEFS 14, 219A7HA] A &E o] o2 AHE3EY] o
< Aoz dAHn HH%%U&'J% neem F=E AF =F A2 A5 A 719 89=
S AFaIE 70~74% HAxolw 479 BUE w2 A UrE‘rLE}ﬂ Haxo ot
(Liang 5, 2002). & (009 % EF<# 14k E83 AlFo] sl thal 95% o]

o) e AFHS BAtky BRI gl MEFHE WAES ANAE neemst 15 E
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