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Characteristics and Toxicity of Chrysanthemum sp.
Line by Extract Part and Methods against Tetranychus urticae,
Nilaparvata Ilugens, and Aphis gossypii

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

This study was carried out to evaluate characteristics of Chrysanthemum sp. and to
bioassay Tetranychus urticae, Nilaparvata lugens, and Aphis gossypii by different
extracts part and method. Flower type of Chrysanthemum sp. line was anemone
except 0706 line which was pompon. The flowering date was from April to June
but 0721 line kept up November. They could overwinter except 0706 line. The
Ethanol extracts of 0718 line of flower was high mortality as 63.8% on
Tetranychus urticae. Ethanol mixed emulsifier extracts were the highest mortality
as 69.4% at 5 days after. Mortality in water extract was lower than in ethanol and
ethanol mixed emulsifier extracts. Ethanol mixed emulsifier extracts were higher
mortality as 69.4% at 5 days after in 0718 line on Nilaparvata lugens. Mortality
in water extract was lower than in ethanol and ethanol mixed emulsifier extracts.
On Aphis gossypii, Chrysanthemum flower extracts could decrease the density of
aphids in early days but the density of that was increase as time goes by because
aphids produce offspring.

Key words : chrysanthemum sp., extracts, Tetranychus urticae, Nilaparvata lugens,
Aphis gossypii
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AERSA Y] Q802 st MejA HInt ot BH Y T FAE o]
37 WEel A FFENE Ho|dA Ad e & TS FA ¥ I1BEAA
& FAsE e A7t @8] o] FojA 1 ATH(Saxena, 1989). L FolA HEFESES ©]
|3 8743381y AERTAT F5A, LF7I9A B AAAMNARA FFH R ]
1 o] gE oA 231 Atk(Schmutterer, 1980). 21 EF% FES St A2 ELS
O HA|(Wink, 1993), 27 AFol= 3i7F Ao 7] witol 21874 FHolA

A
AMES fE=HAE Tt PAAAME A2 E 3 At Anarson 5, 1989)
2 & %ol U@ AFa, /AR Y, GLA B4
A EEAN F2Eo] o el A1k wlEo] FApE ook Sk 31 E ko] Tl
B < AY 3L A tHGeorghiou and Saito, 1983). 2=l Al

o] &3+ AL pyrethroid 30U LEIVIAIE ol

o AFAZ AF HFH o= 3
qgAlel AR 2o PR AFAZA DA AT o5 S AFHAe) o)

6714] terpenoid esters(pyrethrins)e] 3}8tF2E TS T B A FAAIEFE]
S5 E AY Al#E o] gtom 1 3 pyrethroidst & HASERT ¢ =2 E4S
HASS utel vl 9 ohEliott 5, 1978). 3k H1<E-S Meliacea®}t 2 Rutaceaed 2} 7|
limonoid 7]2] azadirachtin®} T}E terpenoidsE 73} o2 % 71X|9] &5 Fof Y
AEHE Ko, Fuje] FAE2] nicotine} nornicotine> AFA|ZA HHHOZ o] &5
I 1 THSchmutterer, 1980). 4 EFEEd] S0e &5 7]HA= terpenen-4-ol3} 22 3|at
A terpenoidA] & o™, 1 9] terpencidAdl EZE-2 < Al(attractants) 2 2-8-3F3L )01,
A terpenoidA] E4-E B FE&8IFS Foldte v QIzto] AsHA] e EFES E
ZA]7]7]1% Shoi(Schmutterer, 1988). ©] 2]o| % alkaloids, flavonoids, saponin, phenol 5 2.2
WEEE FFEANME AEFFAHS Hole ACF B sl IckHuff, 1980). A& F
8 AEL pyrethrin I, II, cinerin I, II, jasmolin I, II.2 2 (Head, 1966; Chen & Casida,
1969), pyrethrin:cinerin : jasmolin®] 10:3:18] &2 ©]Fo{ % )TH(Crombie, 1995).
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L AFF AgS #4254z

A% $AAE F 0706 AT 2340 L Bgoz UL 99 ooz A
g AToE AH, 07049k 07102 Fo] Fejut o] A717F wlelA] Agel 7M.
ZFoA RS 07187 0721 AlFo] o] AZte] @i, £33 £S5} 0704} 0710 Al
Sol Wiate] QrjHow o] AFA olgate el AFe) Fejol 17 AT
(Table 1).

Table 1. Morphological characteristics in collected pyrethrum flower (Chrysanthemum sp.)

Collected Leaf Shape Flower
lines® (degree of lobation) Color Type Width (cm) | Weight (g) | No. of petal
0704 Small White Anemone 6.78 2.06 345
0706 Middle White Pompon 1.61 0.28 -
0710 Small White Anemone 4.84 1.29 33.9
0718 Greate White Anemone 3.11 0.51 19.5
0721 Greate White Anemone 2.78 0.40 16.1

*0704 and 0710 were collected from Suncheon and Jeju in Korea, 0706 from USA, 0718 and 0721 from

France, respectively.

FRAE 07049} 07102 4€Y sl RH 79 A 71A 7H§}54 MJ% T E25Fd Ao
ME 1473 1807 2 B3 =58 BAh 07069 Aol 59 sRE /3ledoen,
9 A7 Aoy 3 #5471 L,0SUIE tsld e §AS i;’iE}. 07183} 07212 FHef 3
o7 v fFAEE SAS 7HE oW 07219 A)EE713te] 1€ ske7bA] A& E o] A)sH7IzE
o apel7t w3~ zlom, 71 A} 07219] F3F F7F 07180 Hlste] R @2 23S B3
CHTable 2). =AM 0706 A<l 2= 71150] ZU ALF 9%0] 7hed Aew

d

dogch a8y Fule) J23F A F-SAL AEERZ 2o|E B, 0704, 07067
0710 A5 A-tol= dsf glo] Auirt 7}%6} o, 07187 0721 A% AS Avld
a7)el 38 Aert 2 A9E BYon, 53] 0718 AF Y Afdl= @; o] 36%=
A2 A7t ojEE AHES HQTHTable 3). 0718A15S FZ3ko] Hufo]Sof o} W
Toll At A9 vl %5% AF8-S Hol7| w&Eol(Table 4, 6), ©] AES H} AW}
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Table 2. Characteristics of flowering in collected pyrethrum flower (Chrysanthemum sp.)

A

I FE

Flowering
The collected lines” No. of flower per plant
Beginning date Last date
0704 ’08. 4. 21 08. 7. 1 182
0706 ’08. 5. 29 ’08. 7. 20 1,051
0710 ’08. 4. 29 ’08. 7. 10 147
0718 ’08. 5. 13 ’08. 7. 30 117
0721 ’08. 5. 10 ’08.11. 25 175

*0704 and 0710 were collected from Suncheon and Jeju in Korea, 0706 from USA, 0718 and 0721 from
France, respectively.

Table 3. The survival rate of collected pyrethrum flower (Chrysanthemum sp.) after
wintering and rainy season on field

Survival rate (%)
The collected lines
After wintering After rainy season
0704 100 100
0706 41 100
0710 100 100
0718 100 36
0721 100 76

*0704 and 0710 were collected from Suncheon and Jeju in Korea, 0706 from USA, 0718 and 0721 from
France, respectively.
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Table 4. Acaricidal efficacy of Chrysanthemum flower by line and extract methods against
Tetranychus urticae

Extract . No. of Mortality (%6)+SD
thod Lines re-treat

me p : 1 DAT 3 DAT 5 DAT
0704 273.0 26.9+1.12 37.942.74 39.242.32
0721 257.5 22.3+1.15 38.842.99 51.443.20
Ethanol 0710 355.0 8.840.16 27.9+1.79 43.343.78
0718 343.5 23.6+1.98 33.6+2.69 63.8+5.60
0706 388.5 9.6+0.91 27.142.91 45.0+4.32
0704 125.0 15.9+1.63 34.4+3.21 49.9+3.88
0721 308.0 12.4+1.19 26.6+2.68 51.1£3.62

Ethanol+
. 0710 277.0 13.1+1.64 20.842.05 39.4+3.22

Emulsifier 5%

0718 191.0 16.1£1.99 49.6+3.88 69.4+6.11
0706 293.0 8.8+0.73 21.742.75 35.5+3.90
0704 75.5 22.6+1.98 31.0+£3.21 38.3+3.41
0721 83.5 13.4+1.33 22.3+3.31 31.8+1.80
Water 0710 84.0 19.6£1.54 27.443.21 35.6+£2.79
0718 91.5 25.2+1.67 30.1+£3.41 39.9+1.90
0706 85.0 22.4+1.92 23.3+£3.90 23.3+2.09

% 69.4%9] AHES et f3Al 3] A9 27] 19A19] AHlEL o
AR} Aulgo] WBRAT Alte] BHTRE Aulgo] mold FEA ] o
H7} & U9l Aoz AGHY. B2 FESME e HT a3} Hojx 1A
2%2] &S yehholesd olF Au|go] IA FUlEHA Edte] 5Dl
9% °FZr F7He HolATHTable 5). WetA &2 FE3 44 =Y AFio] o=
H A5 ko] BA| o} AX o] AFart siEtet Aoz AR HTh AT
2 323981 ogSolMs 07214150] SLA 42.7%, 0718°] 40.8%S L}E}
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Table 5. Acaricidal efficacy of Chrysanthemum leaf by line and extract methods against
Tetranychus urticae

Extract Li No. of Mortality (%)=SD

method 1nes pre-treat. 1 DATY 3 DAT 5 DAT
0704 282.0 14.7+1.76 30.3+3.56 33.9+1.32
0721 244.5 11.2+1.47 26.0+2.90 42.74+2.80
Ethanol 0710 278.0 10.9£1.56 25.543.21 32.943.92
0718 268.5 20.9+2.90 33.0+£2.09 40.842.21
0706 270.0 9.1+1.07 11.8+1.66 13.5+1.89
0704 268.0 13.7+£1.46 22.342.88 33.143.55
0721 193.5 19.2+1.99 30.6+£3.76 54.6+3.13

Ethanol+
. 0710 181.0 17.0£1.38 27.3+43.55 35.844.89

Emulsifier 5%

0718 253.0 26.7+2.79 41.5+4.00 57.5+2.40
0706 255.0 11.2+1.89 25.1+£3.65 34.9+3.48
0704 95.0 14.1£1.83 15.4+1.22 15.4+2.56
0721 118.0 8.7+1.32 8.7+1.23 8.7+0.42
Water 0710 121.5 15.4+1.78 15.4+1.63 15.4+1.89
0718 121.0 11.8+1.66 13.4+1.86 13.4+1.30
0706 119.5 18.8+1.54 18.8+1.91 18.8+£2.44

Y DAT : Days After Treatment
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Fig. 3. Mortality of Tetranychus urticae by different extracted solvent and
parts on Chrysanthemum lines 0721 and 0718

Table 6. Insecticidal efficacy of Chrysanthemum flower by line and extract methods
against Nilaparvata lugens

Mortality (%)+SD
Extract method Lines No. of pre-treat. "
1 DAT" 3 DAT 5 DAT
0704 36.5 15.0£1.25 21.94£2.94 31.543.65
0721 32.0 17.9+1.68 22.5+2.24 27.1£3.11
Ethanol 0710 31.0 16.0£1.98 20.3+2.68 28.7+3.21
0718 40.0 23.7+£2.36 23.7+£3.95 42.44+4.50
0706 38.5 18.9+2.87 20.1£3.56 28.0+2.42
0704 39.5 22.7+3.98 27.8+3.84 36.3£3.75
0721 47.0 19.0+£2.88 30.94+2.99 41.6+2.50
Ethanol+
. 0710 34.0 17.5+3.21 23.5+£3.26 27.8+2.47
Emulsifier 5%
0718 42.5 26.3+3.05 41.8+£5.21 65.4£6.12
0706 51.0 22.3+2.08 31.4£3.61 38.3+£3.28
0704 48.3 13.0+1.34 13.5£1.99 13.5£1.68
0721 50.7 11.7+£1.96 11.742.54 11.7+0.87
Water 0710 493 10.7+1.30 10.7+1.68 10.7+1.08
0718 41.0 17.0+1.08 17.0+2.01 17.0£0.94
0706 447 11.7+1.24 11.7+1.08 11.7+£1.87

Y DAT : Days After Treatment
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Fig. 2. Mortality of Nilavarvata lugens by different extracted solvent and
parts on Chrysanthemum lines 0721 and 0718

Table 7. Insecticidal efficacy of Chrysanthemum leaf by line and extract methods against
Nilavarvata lugens

Extract Lines No. of Mortality (%0)+SD

method pre-treat. 1 DATY 3 DAT 5 DAT
0704 37.5 8.9+1.21 18.3+2.21 18.3+2.21
0721 42.5 15.3£1.87 15.3+2.07 20.7+1.12
Ethanol 0710 33.0 10.6+1.65 10.6+1.87 10.6+1.87
0718 57.5 19.2+1.98 24.6+3.86 31.242.60
0706 47.5 12.1+1.33 13.6+3.41 13.6+1.67
0704 47.5 14.3+1.87 22.1+2.75 26.3+1.68
0721 40.5 17.8+2.88 17.3+1.58 23.5+2.10

Ethanol+
Emulsifier 5% 0710 34.0 15.2+2.31 17.6+1.69 26.5+3.24
0718 45.0 21.4+2.54 27.8+1.56 33.3+1.82
0706 41.5 19.1+2.67 21.743.54 21.743.54
0704 40.3 26.8+2.88 12.0+£2.10 12.0+£2.10
0721 42.7 8.7+1.08 8.7+1.08 8.7+1.09
Water 0710 41.7 9.5+1.97 9.5+1.97 9.5+1.97
0718 40.0 9.4+1.68 9.4+1.68 9.4+1.01
0706 40.7 10.0+1.38 10.0£1.38 10.0+1.38

Y DAT : Days After Treatment
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Fig. 5. Mortality of Aphis gossypii by different extracted solvent and
parts on Chrysanthemum lines 0721 and 0718
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Table 8. Insecticidal efficacy of Chrysanthemum flower by line and extract methods
against Aphis 8ossypii

Mortality (%)+SD

Extract . No. of
Lines
method pre-treat. 1 DATY 3 DAT 5 DAT
0704 239.0 - - -
0721 473.0 14.5£2.12 3.6+0.83 -
Ethanol 0710 372.0 2.3+0.99 - -
0718 470.5 5.3+1.91 2.5+0.67 -
0706 472.5 4.8+0.84 2.0+0.77 -
0704 328.5 10.9+1.12 4.6+0.32 1.1+0.02
0721 290.0 53.6£3.92 39.1+£3.93 6.4+0.44
Ethanol+
. 0710 298.5 14.7£1.96 3.3+0.66 -
Emulsifier 5%
0718 295.5 11.3£1.50 6.9+0.12 0.1+0.01
0706 256.0 16.3£1.23 - -
0704 136.0 - - -
0721 106.5 - - -
Water 0710 141.0 - - -
0718 101.0 1.4+ - -
0706 143.0 - - -

Y DAT : Days After Treatment

Table 9. Insecticidal efficacy of Chrysanthemum leaf by line and extract methods against
Abhis gossyvii

Extract . No. of Mortality (%6}+SD
thod Lines re-treat 1

me p : 1 DAT" 3 DAT 5 DAT
0704 238.5 4.7+0.52 - -
0721 216.0 4.5+0.31 - -

Ethanol 0710 253.0 3.1+0.99 - -
0718 178.0 - - -
0706 164.5 2.7+0.67 - -




584 A=) gAE PAF DEF - PEE- HY5 FA
1 0
Extract . No. of Mortality (%)+SD
thod Lines pre-treat 1
me : 1 DAT" 3 DAT 5 DAT
0704 351.5 12.3+1.98 6.7+1.15 -
0721 220.0 10.2+£1.36 - -
Ethanol+
. 0710 358.0 19.7£1.97 12.1£1.21 -
Emulsifier 5%
0718 365.5 12.2£1.13 7.2+0.94 -
0706 300.0 5.3+£0.37 1.6+0.98 -
0704 216.0 6.3+£0.99 - -
0721 246.5 - - -
Water 0710 196.0 - - -
0718 179.5 - - -
0706 76.5 - - -
" DAT : Days After Treatment
V. A L+
A= T3 5459 54 2 5 799 Wi wE 25539 7AS Hduto]3of, ¥
A, B3RIGE A s dye v 2o
A= T71AT T 0706 AT 231449 £ BQlo]i U A= BF ofv| Ry By
o]lom, 4¢ skeRE 79 & 7HA JRslE o, 07212 JR3LIREo] 114 ske7tbA] A
SET FRHAFAA 07065 AS BE AlFo] 3 AeH dFo l 78t o H,
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