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AR A AR AR I BOEABE N =R 25°C £ I'CREST - MRETRA
LA CIHE R BIEARS (Aphis gossypii Glover) YR » KEHBMRIFH) LCso
B LCo 43Ry 1.09-1.28 i 3.96-5.78 mL/L - F{LH[IREAMFHER » 7JLL0.25 1
FIEEBIEA G & > HASCRE R IR 2 ¢ 1 225N - AL Sigma-Aldrich
Co..Z R & D Bl Ti s 3 Rl ALRFAYA SR < BOECR - WUH 2R -
FHIL AT EILA Tween 80 Ed Span 80 FALAYR IR SRl ABTIEARIF 2 ATE ST -

RAEER © ARl - RS~ FLLA -

il

Al

IFEaA s » Toper Kaygin et al. (2008) i
TLUNEEER - BREEREHEYITRIL > Fr
ST IR BRI e R ey 5 [ S
WEDLEER > AR B EYR RN B
w0 EEE FAEYIRIBEE - ERAR - EEE
o HR I a4 TG 500 > BIE 758 - —HIR
BHEEH o EREAERERENN (Yu et al
1997) » FF &38R IAITEY) » AEBRIGHE—H
Hifessd - EAEMCZEE R RIEY
R )e = A WA A

FRWF (Aphis gossypii Glover) &t F4RY
o BRAEEREEA 76 MM YR SR
(Chang et al. 1987; Chan et al. 1991) 4} > & FHH
Vi E I EE EHZ  $8 Tao (1990) FC#EAEGE

CRCERE R 34 B} 84 1 » SR HEAVHHE
BE kLU S bk tirt - 281 258
BRI SRR - it - &
Jili > I EEEAE SR EY R A e TEERIK
FARIARETAIBAIE R AHS R - JURFR AR 22 AN
HIE M BT - DARAREH L2 R SR e -
It > RABREIERIF FES -

KRR e V& e - anmEY ~
Vi s B PSR AR B B R R AE Y L RIER
EAME Miller 1983; Beattie 2002) - H.Au] &
FZ Y (edible vegetable oil) [K B 5 iR
B E - BAERRRYETR LER /]y (Adhvaryu
et al. 2004) - {EJuLHACHIRIE AR H
(Beattie 2002) - {HAG R MGG HE
A HRE (Butler er al. 1991) {HA% » {HTE
P 7ER % -
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R KT (soybean oil) J&§ 2 A 53
i HUSA S, - HRERTE)T - (HERALAHE
FIFA T TS MR Retcts 2 o gk - 3
BT ERY © 312 O8EE K HIEE ~ E#E
Pt TR R ZLALTR - DAFIRH S R e ssUR
HUHIER (Butler ef al. 1991; Xie & Isman 1995;
Tsolakis & Ragusa 2008) - [K]Jtt » ASHFZE AT Rl
T-#AbF (non-ionic emulsifier) Tween 80 Eil
Span 80 FHEI BX 3@ HLB{H (hydrophile-lipophile
balance values) HYIHFLALA] - HECA THRE A
FALTIR AR BIERSOR - et fitE—F
SRR am BRI T R 2255 -

HEETSE

HRYF (A. gossypii) ZEIE

FE B BRE T A RRIESE I (Cucumis
melo L.) FXFLTE (Autumn Favor) f#% 3
FEY o ARUE TGRSR IR B HL A8 73R Yu &
Chen (2001) Frift - SFEEHY 5 S MARET - F
I/NEEEFL 2 clip-cage (Yu et al. 1997) N » B
# clip-cage [EE L - B AERAG T - T
xR T RIEEFIE - - 24 /NS
Rl - PRpE O 20 DL 1 - PR 72 /1
RF 2 iR B
AR ENEEEER G

VYT R ELIH (soybean oil) R AESEE]
Sigma-Aldrich Co..Z R&D #REEN ~ KR
3 ERE/AE] (Great Union Trading Co., Ltd.) ~ &5
{E#1#3%/\ 5] (Taiwan Sugar Corporation) ~ Zg[1]
ERD PR/ E] (Taisun Enterprise Co., Ltd.)
DUT f&i# Sigma ~ K#f ~ 588 ~ 210 - ZALH -

FAH#% H HZ Wako Pure Chemical Industries LTD.

Z Span 80 Eil Tween 80 - fiff¢ Griffin (1949) K
J3i% > KEE R Span 80 ~ Tween 80 JEf @ #%
¥5/E k% (homogenizer, Polytron® PT-MR 3100)
LA 3000 rpm #5573 - FHEdE HLB {H1 5y
8 (Chang 2007) ZZAALH > EFEMH -

F58E a4l

FSL e BN

SeRERE I (Sigma) BEFALAILL 111
(VIV) EA - AELITER 6000 rpm B, 2 738
% P 2B RER S 5~ 2.5 1.25~0.625
¢ 03125 mL/L AFEAR[ERERESGHE - DL
FAR G T B Fe o R 60 B IR
E% 0 FEA 20 mL BHEMEGE A o BREEREE 1
REEEEEEEAY 15 om BRI FLLIRME HER & H A
IR INEE N R - B5e R 0 | el 1 ZE
Fr oo DR IRR RS2 e ek S FCAEARAS HEIRAS
SR TER R A - R AT a0 R
HERAR 1~ 3 2 7 Hor BIRHENF b U B -

FLALMEE K S HhAY L IR B 5 B

FUERI BRI R S B iR 2 2 1
1:1~05:1~025:150.125: 1> ZESHK
F A T R 8 (] G e TP At SR 2 S A leF
HIEE 7 HPREGRIRE (LCs) @ MANRTEES
Wapess 0% K lwi =t #ui e bR 9ape NG ]
TG B -

ENCE TN Lo L Y o]

4 fE ARG R SIHEY R A B L Sigma K
T LCoo AHIF] » A3 ilELZALRILL 1 2 0.25 3R
EAZAERKFAL  BRIFIRTHI T A TR 3K

PLEERAR Ry 25°C £ 1°C » FHERE
FEdy 75% + 10% » SEEEE 141 : 10 D /)N -

A Rt LU ZR B /K B B R S I B 4 K-
et o

B YU B o TR ¥ 1 A B 2 SE 1 R
Abbott’s (1925) AAFALTERS » £ SPSS 13.0 #
FHikEE (SPSS Inc., 2004) TS 4347 EH
RS 72 LR P i/ NS 72 52 (Fisher’s Least
Significant Difference, LSD) iR 7
SUPEHEE - KT S0%E 90%EFEIE (LCs)
il LCo) 7R Ltk g2 Probit EHY -
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KRR B RN 1 Fr
TR e FAREER 1~ 3 K 7 HEFERER - LA
IR 5 mL/L IYEOEHRE » 7E 85.6 -
92.7 K7 95.2% (A% | HRUSEEER 2.5 mL/L
RSN - HXR 2.5 mL/L R » HEL
RIS RIE 80.2 ~ 84.3 Jz 84.2% - {EIEEHY
0.625 Bl 03125 mL/L BEZ B > 280k
15.8-20.2%% 10.9-13.2% » Kt AT iHA R
SR LRSI R R T s o AR
B IR R PR AR P AR IRF R Y AE R A s 2 F L LR HY
BOEROR B S mL/L JREAFRRER 1 HAARELE
GRS 3 ~ 7 HAYBGESREARSN - HAREERY 3
Al B AR ] o P e 2 72 52« (E P BEORIR
& (LCso) fEREERSR 1~ 3 F 7 Ho3hlks 1.28 ~
1.14 2 1.09 mL/L » 90%Z5EIREE (LCoo) 5351
By 5.78 ~ 4.15 K2 3.96 mL/L (3 2) » 2HFEREE
AR I R R RIS SR -

& 1. KM LRI EGER
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3 3 B AALBIE R B e R RS - DL
PR 5 mL/L £ 3 {EFAA R Ry SreR S &
B By 48.9-52.3% o Hik 2.5 mL/L RS > 5
FESRAE 30.3-31.9% .2 [H] - Hfk 3 (ERE & R
W2 BBERIE 15.4-22.1%:24 - Kt
FUCHEARIFOIEGEREER - JRBE R R i 7t
15 o LRI AIREIIEGLRERTE 3 (EEH AR
VIR AR B IR IR R B AR AR R Y
WEmtE -

K EFAR T FLACHIR & ey s Bl
FEIR (E4) - BEE% 1 HORWFSET R » DIA
{BF 2 IR AR 1 1Y 64. 7% » BEE SR
1:1~0.5:1820.125:1 (9 52.2~52.2 B 40.1% »
TS ERRA 0.25 1 1 Y 58.6%{HZE B - 1F
FRE% 3 B 7 HIERURELL 0.125 1 1 Rl > 5K
YESRALE 40.1-45.0% 2 [ - Hfk 4 FEIERE LEAI
MRMGE o 2R > S B3EE SR
53.0-65.5 Bl 57.2-65.5%2 i -

Table 1. The mortalities of Aphis gossypii treated with various concentrations of soybean oil

Concentration of oil Mean of aphid treated Mortality (%) of aphid at time after treatment

(mL/L)” (range) 1d 3d 7d
5 28.8 (20-38) 85.6+3.3aB” 92.7+2.0aA 952 +2.0aA
2.5 29.3 (21-41) 80.2+3.5aA 84.3+59bA 84.2 +£7.7bA
1.25 37.3 (23-46) 41.2+9.6 bA 42,5+ 8.8 cA 393+£9.2cA
0.625 30.0 (20-40) 19.4+3.1cA 20.2+3.8dA 15.8+4.8 dA
0.3125 37.8 (28-52) 13.2+3.6 cA 13.2+3.6dA 10.9+59dA
0 (control) 24.0 (23-25)

* Emulsified soybean oil was prepared by mixing with emulsifier at 1:1 (V/V) ratio, and tested at five concentrations of oil.
¥ Data on mortality were corrected by Abbott’s formula and showed by mean + sd; means within a column and a row followed by
the same letter with lower and upper case, respectively, are not significantly different by Fisher’s LSD test at 5% level.

;| 2. KRELHEGEHE.Z LCs B LCo

Table 2. The LCs, and LCy, of soybean oil to Aphis gossypii

Time after treatment (d) LCsy(mL/L) LCy (mL/L)

1 1.28 (0.98-1.68)" 5.78 (3.80-11.69)
3 1.14 (0.90-1.45) 4.15 (2.94-7.16)
7 1.09 (0.86—-1.38) 3.96 (2.81-6.82)

* LCsp and LCyy were expressed as the concentrations of oil.
confidence limits.

Data in brackets were lower and upper concentrations at 95%
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LALLM 025 5 1 il Sigma Y 67.0%/EH S ARG AR -
LGS + HAMCHOR R EGTAIAIE 5 (eI 3 BT FINUEGERILIAR | REHEr 83.9
iR - TEREERE | FLLIEMERTING 629%E0E 5L 86.0%HE » 14fth 3 fERG MR 52
SRUVIE - HEEAARERLORTINAY 784% - SHJIFE 89.8-93.8%E0 93.0-95.3%21H] (R 5) -

& 3. AALHEARFAIEIER
Table 3. The mortalities of Aphis gossypii treated with emulsifier solution

Mean of aphid treated Mortality (%) of aphid at time after treatment

Concentration (mL/L) (range) 1d 3d 7d

5 18.0 (15-22) 489 + 8.7aA” 523 + 6.3aA 523 + 6.3aA
2.5 19.3 (15-27) 303 + 1.1 bA 319 + 3.8bA 319 + 3.8bA
1.25 20.7 (17-26) 17.7 £ 54 cA 22.1 £ 5.8cA 22.1 + 5.8cA
0.625 18.7 (16-21) 17.9 + 3.2¢cA 19.0 + 2.1cA 19.0 + 2.1¢cA
0.3125 23.0 (20-26) 154 + 5.0cA 154 + 5.0cA 154 + 5.0cA
0 (control) 17.7 (16-20)

* Data on mortality were corrected by Abbott’s formula and showed by mean + sd; means within a column and a row followed by
the same letter with lower and upper case, respectively, are not significantly different by Fisher’s LSD test at 5% level.

® 4. AL BTN FRE & LB TR RIS ERCR

Table 4. The mortalities of Aphis gossypii treated with different ratios of emulsifier to soybean oil

Ratio of emulsifier to Mean of aphid treated Mortality (%) of aphid at time after treatment

soybean oil * (range)) 1d 3d 7d

2:1 21.5 (19-25) 647 £+ 53a?¥ 655+ 50a 655+ 50a
1:1 22.0 (21-24) 522+ 21b 553 +£ 5.6ab 588 + 43a
0.5:1 17.8 (17-20) 522+ 50b 53.0 £ 4.1ab 572 £+ 6.9ab
0.25:1 18.0 (17-19) 58.6 + 14.5ab 58.1 + 145a 58.1 £ 14.5ab
0.125:1 18.0 (16-20) 40.1 £+ 49b 433 £ 96b 450 £+ 89b
Water (control) 18.5 (16-21)

* The concentration of soybean oil was 1.09 mL/L (value of LCs, of oil against 4. gossypii at 7 day post-treatment) in all mixture.
¥ Data on mortality were corrected by Abbott’s formula and showed by mean + sd; means within a column followed by the same
letter are not significantly different by LSD test at 5% level.

5 5. PUREA SR EOER
Table 5. The mortalities of Aphis gossypii treated with 4 soybean oils

Mean of aphid treated Mortality (%) of aphid at time after treatment
Oil source * (range) 1d 3d 7d
Sigma 30.5 (17-52) 67.0 £ 3.5ab” 912 £7.7ab 93.0 +8.0ab
Great Union 42.0 (30-64) 784 £ 99a 89.8 + 7.7 ab 953 +40a
Taiwan Sugar 30.8 (20-38) 629 £105b 93.8 £4.6a 93.8 £4.6ab
Taisun 42.0 (15-36) 784 + 6.8a 83.9 £4.7b 86.0 £49b
Water (control) 29.0 (15-41)

“ The oil source is Sigma-Aldrich Co., Great Union Trading Co., Ltd., Taiwan Sugar Corporation, and Taisun Enterprise Co., Ltd.,
respectively, in order from top. And their concentrations were equal to the LCq on 7 day post-treatment of Sigma-Aldrich with a
ratio of emulsifier to soybean oil was 0.25 to 1.

¥ Data on mortality were corrected by Abbott’s formula and showed by mean + sd; means within a column followed by the same
letter are not significantly by LSD test at 5% level.
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KN HARPEF@ECHE - v[WE T
TH#C#) (Beattie 2002) - B#& MR Al G HHEA I
g¢ o (& T DLAE B & (Schoonhoven 1978;
Obeng-Ofori 1995) J 4 %% &% (Hix er al
1999) ~ ¥y & (Butler er al. 1991) ~ ¥
(Lancaster et al. 2002) 5 Ry[fiFRE G251 G H:
PR KA R 35 R - 40 Butler et al.
(1991) 2 » 2% K a7 m] [RE AR AR 1Y B i
3% 87-95% o Lopez et al. (2003) F 1%9AK T
AACIREEEERKE (Myzus persicae Sulzer) » R
% 36 /INRFRYEIEER Ry 74.6% - BAAGAERAS SR
By LCso Bl LCyy [3.96-5.78 Eil 1.09-1.28 mL/L
(F2)] fHEE - EHEEELEFFZ [Butler ef al.
(1991) BY 2%k 20 mL/L » Lopez et al. (2003)
9 1% 10 mL/L] -

HAE YA &b PRIITE AN E %
ATHY H HE RHE-T- 193 Mishra er al. (2006) ]
A4 MR EEY R E - Hd/ R
(Momordica dioica Roxb.) BN\ [Lagenaria
siceraria (Molina)] 1 2% j= & & B ks 2 0F
(Lipaphis erysimi Kalt.) £ - & 24 /NRF{BSZ20F
HIFET- RS A ks 85.0 Eil 86.6% - Jaastad (2007)
1E AT AR R IR A2 J0T i F 2Kl (rapeseed  oil)
BH1ERAERRIF [Myzus cerasi (Fabricius)] » {HEf
AR AEEEHENT 52 - 20 mL/L JRE A1k
58-100% ° = (neem oil) B2 H HERFSEHY
YR T HEARGEE o B4 El Shafie &
Basedow (2003) JHII 32— 7 17 B Y 7 Bl 78
TERA A LHI R AL » 4 mL/L 7KZL
LRI, 7 RIER 59.8% » SURA LR -
SR AR R AALHIR LU - 8 s EE
Fofn] > B eI FRSCR B A A A G BB K
SaAA R (K 2) -

YIRSt 2 Y - SirarTeE E A2
GBSO - HHRANTSEREZS - Tewary et al. (2005)
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¥t 3 EH Acorus calamus L.Hl Zanthoxylum
armatum L. —FEFEYINIFEIHAE 5000 ppm &
TR TWF (Aphis craccivora Koch) ZBIERSy
A3 95 Bl 94% - BV E JUHIF] (Eucalyptus globulus
Labill.) ZEFAYFEHIFE 3000 B2 6000 ppm 7l &
T BRER 24 /NEFEARIAIEGER 3 Ey 84
B 100% (Mareggiani et al. 2008) - 35 Lo R5HA%
R B AR ERH K GHENT © 5340 FEuhitnT
REELA SOESCR © Hori (1998) WHIEK 13 FEEREH
BIRRF (Myzus persicae Sulzer) HSHECEE » H
KT (rosemary) ~ FHHLF (Thyme) ~ SR
fif (peppermint) ~ FEAKEL (lavender) ~ f i fif
(spearmint) 7£ 10 mm x 20 mm JEHE & 10 uL
R R R SRESUR - /i AR AR 1 ul
REgE 2 AR - o] RV oA R 78
77 > AE— G RIS T B R RE
iz — o {B5—J5TH » FEHRIBER & IXIAIEAR
FIA 2R » RN AEEE - Rodilla et al.
(2008) s —FHAE Y HELE A FIERAL K ZEE Y
PEREST HIEL SR - PRl T 4 8 B mi ) =k
RS EIREE - (B R D RIS AN A A
BEae AN ERGR - [F— Y E A FEE AL
SEEEIATRE - BRI 2T AR - KL EY)
FEhEEA RS T > U - TR
Ry S o HARIREE VI SE - AR
S BT R HUR. -

bk TR AN - EYhR e
% (Miller 1983; Beattie 2002) - EFHFA F-HAZE L5
EREYINEG S - HE AN B —EEU TR A
HEEEEFERN UGS - BSEEREENES L
T 41 nC24 3 (Biopest” oil, SACOA pty. Ltd.)
(Narjar-Rodriguez et al. 2008) - HHIE SR » 3%
nC24 JHEREFE 2.5 pL/mL FFEHRIFA 100%H)
IR - BEAE | nL/mL FfEEE S0%LUT - 1
HA G AALER e R fer » HBURES
RGBT R T (3R 2) < Kt - iR
IRf o REEFRIEY TS Al R -
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FU bR A LAt AT R R ot -
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SR A SC it 2 Tween 80 B2 Span 80 HARL
fRES) > AGBRthEREE 1 RH AL LI ARLE IR
AEIER (3 3) 1 HESGHNERZ B
IF (& 4) WHLEE Narjar-Rodriguez et al. (2008)
Fifist Biopest” oil AFERET-FLILHIGE R - %7
LR S uL/mL RFEAREF I H 80%9’%&%
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Aphicidal Efficacy of Emulsified Soybean Oil Against Aphis
gossypii Glover (Homoptera: Aphididae)

Jih-Zu Yu?

Abstract

Yu, J. Z. 2009. Aphicidal efficacy of emulsified soybean oil against Aphis gossypii Glover (Homoptera: Aphididae). J.
Taiwan Agric. Res. 58:265-272.

A study on the mortality of cotton aphid (4Aphis gossypii Glover) treated with soybean oil and its
emulsifier was conducted in laboratory under 25°C + 1°C. Results revealed that the aphicidal efficacy of
soybean oil emulsion was available. The LCsy and LCy, of soybean oil were 1.09—1.28 and 3.96-5.78 mL/L,
respectively. The emulsifier was also effective against cotton aphid. The emulsifier and soybean oil in
the ratio of 0.25 to 1 had no significant difference from 2:1, and there was no difference among
Sigma-Aldrich R&D grade and 3 market products of soybean oil comparing their aphicidal efficacy.
However, the edible soybean oil emulsified with Tween 80 and Span 80 is potentially preventable for 4.
gossypii control.

Key words: Aphis gossypii, Soybean oil, Emulsifier.
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