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Effect of Temperatures on the Growth of Susceptible and

Malathion Resistant Green Peach Aphid Strains

AR - ALEH
Seung Seok SONG' and Naoki MOTOYAMA®

This test has been carried out to evaluate the effect of temperature on the growth of the insecticide susceptible
strain, URY-O nomal genotype and insecticide resistant strain, O-RY abnormal genotype, and ABURABI
nomal genotype. The nymphal periods were not significantly different between URY-O and O-RY strains at
25°C. At 30°C, susceptible strain URY-O could give birth to offsprings almost nomally, while resistant strain
O-RY could not produce any offspring for 20 days which results in nymphal death. The numbers of offsprings
of strain URY-O and strain ABURABI were not different between 25°C and 28°C, but strain O-RY, when it
was reared at 28°C, could produce offsprings only 10% of those at 25°C. Body weight of strain URY-O and
strain ABURABI were 0.22 mg/$ and 0.27 mg/$, respectively at 28°C, however that of O-RY was only 0.16
mg/$, showing considerable difference between normal and abnormal genotype. Substrain O-RY(+) which has
high esterase activity showed poor reproduction ability(0.8 progenies per G, individual) than substrain O-RY(-)
(3.4 progenies per G, individual) which has low esterase activity at 28°C.

KEY WORDS Green peach aphid, esterase activity, Temperature, growth, resistance

SE7F 2AFA Y AT ALY AT, BEolEAREY L&l vX e G ZAIE] glote f5hle] A
& 244 AF(URY-0)7 A3 AlS(ABURABI : jii H ) 2 IR (AL 3§88)C 2 A3 O-RY A
B2 ARt 25°ClM 9] ek 717k AR A A% 3l Aels} gllent, 30°Colld & A5
1 URY-O A|5-& 8.3Uztol] AZFo] HAUEl HIstd AP O-RY Al T2 A1 20U474A] 4573
HaA oz &R Rt AbatATh 24H4dQ) URY-0 A% 3 A34dQ) ABURABI A1 59| 4zl
€ 28°Cs} 25°ColA M2 ztol7} gloiowt, g O-RY Alge] Aal & 28°CollA] 25°CollM Bt 1y
1085l 23S $Al Rkt T FAF-E 28°CollA] URY-09} iliH & 242h 0.229) 0.27 mg/f ol ent,
O-RYE 0.16 mg/ R 22X #o]7} Zh. 7H5-Ea1 84 (0 mol/15 min/2)e] 193 O-RY(-)9} 882) O-RY(+)&
28°Cell A G, sub-strain®] AtARRE zhzt 3.4vla] 9} 0.8nf2l 24 o 2E|EkA)l 4o L O-RY(+)A Fo] of
ZE|EA Aol B2 O-RY(AFTET A7 A A $3krh

HMY BolEFAYE, &S, 2=, A2H A B4, resistance(H FA4)

E5olZh g 25A A Eeed daide
T A e g go] Udelx glrh(Devonshire 1973, £
1981, Choi 1985, # 1988, 2= 1990). 254 A4 7]
T 359 o4 R AL, M BeE A
3t % 23 AU Aol 3 HE 2oz By
g3 QoL B 1981). £710419 AS$E a-

cetylcholinesterase ] ZH&-Ho|M o] ZHeA A3} =

Cytochrom P-450 2]&4] Mixed-function oxidase, Glu-
tathione S-transferase 2 Esterase $9] | S%3]%d
9 Sui7d #dstn ok okl 1983). Egol
ZAYEY F710A 2EA Ao BHE 542
4] carboxylesterase7} @& A glEul(Devonshire
1973, Sawicki et al 1980, ££ 1981, Hama & Hosoda
1988, Masashi 1983, Sissaert 1976, /5H 1981) o-

YRR R VEMIRGEE] LIRS RH(Division of Pesticide Quality, Department of Plant Protection, National Agricultural
Science and Technology Institute, R.D.A., SUWON 441-707, KOREA)
TG FHELEE (Laboratory of Pesticide Toxicology, Faculty of Horticulture, Chiba University, Matsudo, Chiba-ken 271,
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naphtylacetate(0-NA)E- 7] A 24 713} aliesterase2)
g4 A Aol A AlBel vstd dA 3
.01 (Needham & Sawicki 1971), o A8) 2} & A7)
P2 FE3d f7IA0A dg Ay A=
o] wa} E-4t)(Devonshire 1977), E-2uil(Beranek
1974), £ RAE(Takada 1979)2t1 3l SA3WcEr}
Uepdtin kit ol9ido] oNAE N|AE AET
Esterase = paraoxon©]i1} malaoxond} 28 7)< 2]
H£AE 7R ot B4 BUI EhEy oY
t}H(Oppenoorth & Voerman 1975, Devonshire 1977).
Oppenoorth & Asperen(1961)e] ¥ & & 234 o] 5
© 8549 719 sl PR Eddolt &
Ao AANIE o7}y 3= Mutant aliesterases
£ % (Motoyama & Dawterman 1974, Z<[ 1981, &
I % 1983) st et B2 o|&FE:m)e) 7le st
AAE] AZA gl ol 6] A Al
o] 11€] AFT ATl B {71 A gt
A Axt ESo] BAHJYTEE I (Song e al
1986, Song & Motoyama 1993)7} glo] B dA A=
EA ZFA AT o] BAE ZAlSHA
oA E o) AHA Mo ANe FHAA

Wz W Uy

1. BAIEL HEY 5N

o] 43 AI8E EFolZARES] AEF URY-
0(1971d FHeo| B F9-ibollA AR e A )
€ AFAY A48 AlgelH, O-RY(1978'd ol
FolAle]l RegelA AR BAAZ)Y A-
BURABI(1985\d  A| @..=7]A| k2] 3417 Al7ke) &
A FulFo A AFT HAAF ) ek 29 A
ABo23 19873 A|FFA| 7} AFdol A o
oF 4~5At] ol A&3le] Aol AMESII T v
Ao Al At 7 A5 DEkx|2e tigk
W32 244l URY-0AIE9] LDSORE &2
ABURABI= 4208}, O-RY: 870d)2) A3Ag v}e}
WATHEE L AL 1985).

2. ZAIEY Al

AP 2% 25+1°C, 16L:8D2] #37] %74 (Takada
1982)°] AS-AleA] 31 cmx22 em X 10 cm) @A
g AFSAGAL vigell AERE 23 O 9ol Foko] A
EHA ge AT wiF 4 Hol2 Fol AEIHS

s
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ohAMAAE $718 FASD B9 A 9

2o} §7178 ol YA YL Tl Feck.

3. 25 WRAIEYY

2 AE 25 wgAPe SUAY LB FA
2AY & ol NKA 27) (BRI aesiol A
B4 FRAMNE AE3ET 327 Weld 4 A%
o AHgE W% 2 wol2 sod Eekae Al (35
10 mm)el] 3t olald ol 10, 15, 20, 25, 28 2 30°C

o exold 14Tish 24The] BE71ZE, AAkg, AR}
F $5E 2T AU GEE Held

o] FE2A 2ASAT
gdn o g

1. ”IIMICH 2k5712ta} At2H20]| OlXl= 22| ek

#4449 URY-O0 AlZ3 A34del ORY AZS
30, 25, 20, 15, 10°CZ 59Al9) 2571 99 2d=H =
g7l A1) FE7|1HE 2ARY A3 10~
25°Ce] W 9lol e UR-07} 24.0, 12.0, 9.1, 7.0Y, O-
RYE 260, 130, 104, 7.8 Y24 AE3kol Selate
gem, £x7t woldsE 23717l Holyot
(Table 1). Z&{t} 30°CQ -&ZE7 dtollA{E URY-0
AZel FE717he 83YolR o ORYAEE 24
717191 25U 7] BF o2 L&sx] Riln dFH R
25 A

Zh A 2ol QM 2R, A AS A 1A
o] AVES 77 2AVG AF(Fig. 1) 25°C ©]E}all A
t A3l O-RYA 59 Alghgo] 7420 URY-O
of Abdg Bt oz wokot f9 e itk 1y
1} 30°CellN] T AT AMG&S F23] sty
£3] O-RYE URY-Odl H|sld folio] gle ¥
Abgo] 2ddth. Fig. 2 30°Colld AANEZ 43S

Table 1. Nymphal periods (days; Mean+SE) of in-
secticide resistant and susceptible strains of green peach

aphid
Temperature ("C) N URY-O O-RY
10 18 24.04+2.0 26.0+3.0
15 18 120+1.5 13.0+25
20 18 9.1+15 104+£15
25 18 70+15 7.8+1.0
30 18 831+2.0 A

* Nymphs are dead.



December 1996

Mortality(%)

Temperature( C)

Fig. 1. Mortality of G, progeny of the resistant and sus-
ceptible strains for 7 days after hatching.

G1 age showing 100% mortality (days)

Parental laying age (days)

Fig. 2. Relatinoship between parental laying age (days)
and G,. age showing 100% mortality (datys) of the resis-
tantant and susceptible aphid strains at 30°C

HEI F AU A2 277k 713k 2l 45
°] 100% Agst7i7tA]e] 71e] #AE Jeld A
ojth, A& AFohy 22U B AFL UG AT
ol 27} glol 1Y Felle 25 100% Abgataict.
ey 3] B RS PEdstA At Uik &
URY-OE 119 3ol 100% AE3lEd O-RYE 493
o 100% Attt A EE FEo 49 o] Fol B2
A FAT BT 34Ul 100% A3l A%t
o) 2 &= gk

2. 28°C =ML AEXL =0f| OjX = H&

ZF AMGEEOllA 2097 ZARE AEAY F A
Al A1 zpFo] 4t A2 tiel A& &
B Table 29 Attt & A1§&% 10, 15, 20, 25,
30°Col| 3l A A zp3 AAG 2= HiE Ak}
%= URY-O7} 11, 66, 74, 87, 7, O-RY7} 5, 62, 57,
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Table 2. Young aphids produced by the G, of resistant
and susceptible strains at different temperatures for

twenty days
Temperature No. of Gy/G, individual
‘0 URY-O O-RY
10 12 11£15 54+0.5
15 12 661+4.0 62485
20 12 74+7.0 57495
25 12 87140 59+4.0
30 12 7+1.5 -*

* No. of Nymphs : mean+SE

Table 3. Young aphids produced by G, and G, of the
resistant and susceptible strains at 28°C

G, Young aphids G, Young aphids

strain N
Total Gy/parent Total G,/G,
URY-O 30 75 25+14 206 2.7t16
ABURABI 30 85 28+16 282 33+20
O-RY 30 84 28+15 28 03+03

* No. of Nymphs : mean+SE

Table 4. Body weight of G, progenies of the resistant
and susceptible strams at 25°C and 28°C

. 25°C 28°C b/a
strain
Test G;, B.W. Test G; B.W.
URY-O 8 0.28 10 022 078
ABURABI 8 0.33 11 0.27 081
O-RY 10 0.33 9 0.16 048

* B.W. : Body weight (mg/ %)

59, Org] 4] 25°C o|3lefl A= AlEzt] Aol §l3d
A gk, 30°Col M= O-RYS! AN ko] 2o
2 &3 Retn BF AlgEded), o3le e
Z27 Bl ouidt R JEFS w2 o2 AAL
Hr}. wakd] URY-08F O-RY A% 7Hd] 2% tigh
b&-o] Ap7h Yehe Al EETt o =371 E
235] golrrl $isted Ak} ¢ Aol B AR E
Ak, A2Ade) Pitel P 28°CAN F A% 3
9] Apol7t USE &5 U WA o] Feo] HEe
28°Coll M A8ttt 28°CollX FAES £ & nlg]
7} 315 B AbAL £& Hlw3d A Table 391 72
o} o] Ao AHAZAH AZFe2E ORYS A-
BURABI® &7 AAlEtA ). 1 23 A1 Ak &
o QM= o= AFNME & A g A 24
AR} ol A BER A7E dR=d O-RYAIE o]

rE

o ol
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Table 5. Relationship between esterase activity and aphid emergence in the O-RY substrains of aphid at 28°C

o-NA hydrolase activity

Young aphid laid by G, Young aphid laid by G,

substrain N (n mol/15 min/ %)

Parent G, Total G,/parent Total G,/G,
O-RY (-) 15 22+ 7 19+ 7 69 46+28 235 34
O-RY (+) 6 102439 88+30 24 4.0+25 19 0.8

*O-RY (-) : Sub-strain from O-RY, with low esterase activity
O-RY (+) : Sub-strain from O-RY, with high esterase activity

%7} 298] HA}. a2l3 ge ARl 1Y A9
7)ol l8te] O-RY AlERo] @S] Hol wg A
7h dolubm Y-S S 2la) A Belshirk.

3. HlMICH &2 A =0l 0|X|= 2= FE

O-RYAESY #8487l Yehte e &3
Azt 25°Ce} 28°CoAlM ALEEE 3A1 5] AlAK =
ol glojumA 2%%e AHFS FAFsA HluIdct
(Table 4). 1 A7} 25°C27ANA Elojd A1A &
ZF ARl EEHAEY FIA4L i 23y
28°Cx2A 3tollM e 5o EEA 7} dolbr] HE
o] A 1Mt F& AFo] HA R3IAL, o] Wi A

2457} Bel e 4 §i19 oz AzhEct,

4. CEZMIl 250] o8t ofEo| WA sHte| 2

O-RY AlE Fl4 CEZ4°] ¥-2(+) Sutstrain 7|5
3} vr-2(-) Sutstrain A5 A3 A 1A} Al24
o] Akxie} CEZA4#e] #AE ZAVSI Table
5o} e AnE At CEEA-& 1-Naphthole] 2 %
A& o] 4314 nmolZ A A A600S VJERHE A
o2 ojmiAiel A1MNe] F Sutstrain A FZtel
25 <k sui9) 27} ATt 28°Col) Al A Al 1A At
A Sutstrain Al EZtole EFHA 49 79 A=
ANATE A4 AFReE HE@shAl A7E Sl
CE@4do] E2&(+) Sutstrain A5 4z} 71 A6
ottt wtabA] O-RY A FoAE mexrdA] A1A
o) 24Fe] B8o] Aol AMMHE AR 23
ths A& o] AlBe| CE &4°] 0 st AT o
| A7} ickn AyzhEh

O-RY$} ABURBI= A&A|9] A4 AFo2A
AxdetA e o] wrlxn e TBHE 7 o
th a2y o] ¥ AL a-NAQ JisRe g4u3
Wo 2 Aol AMESE AlBe dlxH B S B
A, 24443 A%< URY-O< Hlste] ABURABIA G2

179, O-RYA 52 250 A E2] BAdo] HUA ST H#
JE3} ARl 1985) 0|5 AlEc] thd ol xHetA 842
ANBZA Ele A3 FAF 248 Aes Wl
UAC}. 3 O-RYA TS G4 AE goz) A
o H]3led ABURABI= 37322 Ao 24 3ol A
2 tate o] BuHo] ol WED Al 1985)
ABURABIA| 52 O-RYAI ST ol z8|zkA] AAe] 4
Fo] N2 2 Aoz Y2t} o]t 2714 A2
apo] ZollA GaA AHE doA Yol thE O-
RY7} 2251 QlE 2B 27 2ol A 1A 45
o] w&g A gujape] JHER J&E vlA 4%
3} 3R] &3 sl Al A& AR XS]
7 Aoz Aztect wetr ofeloAe 7HEel
H|gle} &9 aeAdl BgolZzR e Aol
Et}3 sl AL (Song et al 1993, 5K 5 1993)A 34
AZo] md tidte] F-3d0] BolA] A ASel
Hgo] Auld oz Frshr] i Aeg Agdd.
a2y} ABURABIAI B ¢ 2xd ©he 2% HF
& FE37] o2 B = o gt AES T Song
Z(1986)7} Song¥} Motoyama(1993)e] 9]l BaH ¢
kel oM LB AL A A A HFol
A3 Wslol 23} esterase A F7HE Ag AA] of
U o g2l g AAA ] g A7 vt
2} Al 8] A4 patten] AL} o) Folxof 3t
# Al €t

L=y =L
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