I KOREAN JOURNAL OF APPLIED ENTOMOLOGY I

Tr2 K] 50(4): 257~265 (2011) (©) The Korean Society of Applied Entomology
Kor. J. Appl. Entomol.
DOI: http://dx.doi.org/10.5656/KSAE.2011.11.0.31

HIOCEA] 0l A{AISHSE
80 X 20100
A - Mo|xt- Zolof - H2| - 2R - ZAS - 20t SFH*

Developmental Characteristics and Feeding Behavior of Green Peach Aphid

(Myzus persicae) on Sweet Pepper (Capsicum annuum) Cultivars

Kyu Sik Yoon, Mi Ja Seo, Min Ah Kang, Hye Ri Kwon, Min Woo Park, Shin Hyuk Jo, Yong Man Yu and Young Nam Youn*
Department of Applied Biology, College of Agriculture and Life Sciences, Chungnam National University

ABSTRACT: To investigate host preferencse of Myzus persicae on 15 sweet pepper cultivars grown in Jeonnam Province, EPG (electrical
penetration graph) and life table experiments were carried out in the laboratory. Phloem phase times were significantly longer on Ferrari,
Jinju, Debla, and Rapido than Orobell and Thialf. Non-penetration times were conversely observed. Life span, reproduction period,
total fecundity, and intrinsic rate of increase (rm) of M. persicae, were higher on Ferrari, Debla, Orange glory, and Jinju than on Purple,
GreenAce, Orobell, and Thialf. On the bases of these results, we conclude that M. persicae preferred Ferrari, Jinju, Orange glory, and
Debla among the 15 tested sweet pepper varieties. However, we could not show the preference of the aphid for Purple, Orobell, and
Thialf.
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@) Representative EPG waveform of feeding on paprika leaf for I hour d
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I Pathway Phloem Pathway Xylem
Non-probing J 2mV
100 Sec

Pathway waveform start from b point in (a)

Phloem-phase start from ¢ point in (a)

(d) Xylem-phase start from d point in (a)

Fig. 1. Representative EPG recordings showing waveform patterns produced when Myzus persicae adults feed on paprika leaf. (a) EPG
waveform positive voltage reflecting intracellular probing activities. ‘Non-probing’ indicates stylets have not penetrated plant tissue. (b)
EPG waveform showing positive voltage reflecting intercellular probing activities. ‘Pathway’ indicates probing activities in epidermis,
mesophyll or parenchyma cells. (c) ‘Phloem-phase’ indicates sap ingestion from phloem sieve elements. (d) ‘Xylem-phase’ indicates sap
ingestion from xylem sieve elements.
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Table 1. Life table of M. persicae on 15 different sweet pepper varieties

. . Generation Net -
Varieties First . Lifespan Reprod.uctlon Total. time in reproduction In?rlnsw rate of
reproduction period fecundity day(Tc) number(RO) increase (r)

Boogie 6.2+0.7bcd 17.74£2.5ab 12.5+2.4abcd 37.6t13.2abcde  10.5+0.1gh  37.7+1.4d 0.34+0.0043¢
Coletti 6.2+0.6bcd 16.2+1.6a 11.0+1.7a 30.8+6.2a 9.9+0.0ab  30.9+0.6a 0.34+0.0024¢
Debla 5.4+0.5a 18.5+2.0ab 14.0+£2.1cd 43.548.1cdef 10.1£0.1¢c 43.5+0.9f 0.37+0.0041h
Ferrari 6.0+0.7a 18.4+2.1ab 13.942.2¢d 46.6+£8.2ef 9.8+0.1a 46.5+0.9h 0.38+0.0042i
GreenAce 6.6+0.8d 17.7£2.1ab 11.9+2.0abc 45.3£11.0def 10.4£0.1fg  45.2+1.2¢g 0.36+0.0048g
Helsinki 6.2+0.6bcd 17.242.6ab 12.0+2.2abc 36.5+4.8abcd 10.1£0.1cd  36.6+0.6¢ 0.35+0.0051e
Jinju 5.8+0.4abc 17.6+2.1ab 12.8+2.3abed 41.4+7 3bcdef 10.0+0.1b 41.4+0.8e 0.37+0.0037h

Magnifico 6.0+0.6abcd  17.3£2.5ab 12.3£2.4abc 37.8+6.5abcde 10.0+0.1b 37.6+0.9d 0.36+0.0045fg
Mazzona 6.2+0.4bcd 19.3£2.0b 14.1£2.0cd 38.2+5.2abcde 11.0£0.1j 38.2+0.5d 0.32+0.0031a
Orange Glory ~ 5.5+0.5a 19.1+1.7b 14.6x1.6d 48.8+9.0f 10.3+0.1ef  48.8+1.0i 0.37+£0.0037h
Orobell 5.6+0.5ab 17.243.1ab 12.442.7abced 42.6+9.7bcdef 10.2+0.1de  42.8+1.9f 0.36+0.0048g
Purple 6.5+0.5d 16.9+1.4ab 11.4+1.5ab 34.949.7abc 10.1£0.0cd  34.9+1.0b 0.34:+0.0029d
Rapido 6.3+0.8cd 17.6+2.5ab 12.3+1.8abc 34.3+7.0ab 10.6+0.1hi  34.4+0.7b 0.33+0.0040b

Scirocoo 6.3+0.4cd 18.6+2.1ab 13.3+£2.3bcd 35.0+6.2abc 10.7+0.0i 34.9+0.6b 0.33+0.0024ab
Thialf 5.8+0.7abc 17.9+£2.2ab 13.1£1.9abed 41.5£10.1bcdef  10.3+0.1ef  41.5t1.0e 0.35+0.0056f

P 0.000" 0.167" 0.005" 0.000" 0.000" 0.000” 0.000"

®Values represent mean =+ SD. Different letter at values in rows show significant (One-way ANOVA, Post Hoc tests by Duncan) in PASW statistics

18.0 " indicates £<0.01, " £>0.05
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Table 2. Comparison of M. persicae on 15 different sweet pepper varieties using EPG techniques for 5 hours

Times to the first ~ Total number of Total duration of Total number of Total duration of
probes(s) probes non-probes time(s) pathway phases pathway phases time(s)
Boogie 74.1+80.2a 24.1+10.4a 3,279.1+1,701.2abc 34.0+12.6a 1,710.6+446.8ab
Coletti 83.1+66.9a 36.8+34.9a 4,006.8+2,129.4abcd 40.5+£36.2a 1,094.2+795.1a
Debla 105.0+139.3a 39.7+19.2a 4,578.3+2,748.0abed 48.1+21.4a 2,263.4+1667.9b
Ferrari 112.8+182.4a 28.3%11.5a 2,111.1+1,349.0a 37.8+13.4a 1,503.5+583.0ab
Green Ace 372.3+660.3a 30.1£10.7a 5,127.94+2,260.0cd 42.3+14.7a 1,462.1+674.3a
Helsinki 287.1+347.3a 29.3+28.0a 2,477.3+1,608.4ab 33.8+28.1a 1,320.6+986.0a
Jinju 102.2+139.6a 18.6+11.8a 2,374.2+1,595.7a 25.6+12.5a 1,033.1+511.5a
Magnifico 640.8+1580.6a 26.2+12.9a 3,647.6+3,029.9abc 36.6£15.7a 916.9+£450.8a
Mazzona 172.74236.5a 36.7£16.9a 3,713.4+1,450.0abc 45.4+19.6a 1,404.5+756.4a
Orange Glory 191.1+282.5a 35.8+22.6a 4,885.8+1,957.5bcd 43.2425.3a 1,178.8+664.0a
Orobell 504.9+741.9a 25.6£13.3a 6,373.6+3,155.9d 37.8+15.7a 1,256.5+914.9a
Purple 319.9+615.6a 29.9+11.9a 5,196.3£3,327.5¢cd 44.5£16.0a 1,660.5+£609.9ab
Rapido 176.0+281.6a 20.6+17.8a 2,319.5+1,708.2a 27.0£21.2a 988.5+520.6a
Scirocoo 444.8+795.3a 24.5+24.6a 3,567.6+2,803.7abc 32.6+28.9a 1,164.8+620.4a
Thialf 90.6+90.5a 73.3£35.9b 6,328.0+3,523.4d 83.5+36.3b 1,692.2+894.1ab
P 0.506"° 0.000" 0.000" 0.000" 0.023"
Total number of Total duration of Total number of Times to the first Total duration of phloem
xylem phases xyle@ phases phloem phases phloem phases phases time(s)
time(s)
Boogie 0.9+0.7a 1,251.7+1,758.9ab 7.4+3.6abc 1,662.6+2,103.7b 11,758.6+2,049.4abcd
Coletti 1.1+0.9a 920.9+1,051.8ab 4.9+2.9a 1,446.8+1,189.2ab 10,828.1+4,167.3abcd
Debla 0.6+0.8a 1,010.0+1,653.0ab 7.5+2.4abc 1029.14909.5ab 10,148.3+3,039.8abc
Ferrari 0.8+0.7a 1,402.6+1,424.2ab 9.0+3.3bcd 4442+311.4a 12,982.8+1,714.2¢cd
Green Ace 0.5+0.7a 195.24279.3a 8.6+3.7bcd 1,089.4+909.5ab 11,137.1+2,092.4abcd
Helsinki 1.1+0.8a 1,996.4+1,844.6bc 6.4+2.8abc 849.4+666.1ab 12,203.0+2,779.2abcd
Jinju 0.9+0.9a 1,503.5+1,592.3ab 4.7+2.0a 1,408.8+1,758.7ab 13,089.4+2,612.3cd
Magnifico 2.0+1.5b 3,190.9+2,263.6¢ 9.9+5.9bcd 1,089.6+1,710.5ab 10,209.5+2,545.7abc
Mazzona 0.4+0.5a 893.2+1,562.8ab 6.6+3.0abc 963.0+618.5ab 11,988.9+2,685.5abcd
Orange Glory 0.5+0.82a 595.3+1,289.4ab 5.5+2.4ab 1,214.2+830.5ab 11,340.1£2,685.5abcd
Orobell 0.4+0.5a 362.7+615.8a 8.6+3.5bcd 1,059.6+904.7ab 9,830.0+2,704.2ab
Purple 0.4+0.5a 483.1£756.1ab 11.2+3.9d 1,165.9+675.0ab 1 0,660.1+3,379.1abcd
Rapido 0.8+0.7a 1,170.5+1,497.9ab 4.3£2.9a 586.8+420.8ab 1 3,521.5+3,063.0d
Scirocoo 0.9+1.1a 904.0+1,825.3ab 6.5+4.0abc 999.5+826.9ab 12,350.2+3,542 .9bcd
Thialf 1.0£1.0a 753.2+£975.7ab 8.7+3.4bcd 1,017.0+926.8ab 9,227.7+3,623.5a
P 0.016" 0.002" 0.000" 0.658"° 0.028"

®Values represent mean + SD. Different letter at values in rows show significant (One-way ANOVA, Post Hoc tests by Duncan) in PASW statistics
18.0 " indicates £<0.01, P<0.05," P>0.05.

phloem phases & A48} S50l AIE0] ol F5of tf A A A7 AL AT, Ferrariof A 444.2 2 2 71 ] %]
sto] of = Qe A S/dE 7HAAL Sl=A 7k Qlek wheba] & R A 43050 WERLAL Boogieoll A 1,662.6 2% A1k A
T AR Aol Yehr] 74 8| AR F AR A7 7P 03l ARte] A8 E QI AR F AR

262  Kor. J. Appl. Entomol. 50(4): 257~265 (2011)



Ferrari, Jinju, Rapido, Orange gloryollA] Atz o=z A7
Orobell, Thialfo]| A W7 YE}FTH Table 2).

1%

F53 15 7 2F0 A s S Atsly) Sle
QUEPGA= o9 4131 2|3t 7)ol ] 3t B ThE 250
T 283} =7} Q) ch(Kimmins, 1989). o] H}H-& 1331} 7| 324]
%gﬂ%44ﬂﬂﬂiiﬁﬁ§ﬂﬂ+74¥§ﬂ%%w
T2 e Hefe] 7|zste] #4& sl = 713l
wmmﬂﬂﬁﬂ7h$ﬁ°1%ﬂ¢%l%@%ﬁ@ﬂ%a

3} 7 7312) 912)0]] 28 Taro] Hrk.
AR
A3} 8ol BRISIES] o] $17]0] efafo] 2
%7V S BI R AL Bpol
2 2R o] W3S & 4 Qi AT
Phloem phaseX} Non-probing 3}& o]t} &
T AR AN TS T8 Kol dee
A A3 7
Ble] Al7hE Zgahe
JELEIEE. Mi%%} A 4
Khan & Saxena(1988)+= 315:-0] 4]
© 148 Ao Lejg A4
sole}ar Fgsieir A4 3
LY CL REESL 2
52 sk WOl A4S B epvichn A5l
et (19992 £.407157.0]9] oz} Sz 5 7171 A1
5ol tHFHEPG 22, EnhE F35of| tha A= Al A1 4]
Albo] AQlont H|7]F=Q] Tareo] thsfiAf -3 ' Slert
AL SR AI L AR A AlS B1A] ok AlRte] A ik
AR T3 AR F5oll thafi A= AT =3 Sle7h
A1 AR A4 Ao BHA U 3RS Heltkal st
Atk ERTKimmins(1989)+= ¥ B 1= 5/ FFoll A =k o
/3 FEOIA Aol FEAIRe] o Fdrharl Harsisich
A of A = A7 4] 4)(Phloem phase) 2 3 -3 ““H
31 3l=(Non-probing) ot #-413H A3, 157 9] A4 ehar
ol U Hol2 T S U5ic), A AL
Orobell, Thialfo|A] 2 s
Rapidoof| 4] 2.8 A7+ 535}t Table 3). T3t 22 w1
Q)= AJ7Yo| A Ferrari, Jinju, RapidoolA] &7 vrelbstar
Orobell, Thialfo| 4] Z2A] UEFFTH Table 2). A5 A 52
A o5 E4-S 53] Ferrarit) Jinju, Rapido, Debla&-0]

i

o] O_|_.

S

‘?RI
s
L

=d

zjy >Sl
iy
o

ol

»oyo 1~ J}OI n
o

2
o Olﬂ S,
o= WoE
o v

O_n_,U
H1

fu o{) 111011
oo

o

lzl
M & o oX rr

o

é

TC“'

_\L

_1

H‘U

o o X

% T
2
™

0
(o

]
>
ol
ol
N
o
el)
rir

~

(e
O

=1
F!
o
:?%
ol
o
rir
off
)
L
30
N

oL 1
]
o
Hoq
E\l
g
oX
H
%N
i
N
>
k=

L
H
o
=
X
_1

ZZo| o

L

N
xR =
g
— 1=
e

0

PR =)

rlo
ﬁﬁ

>

<

2

1o A 759t o] F 0| H AL Ferrari, Jinju,
ke =]

Hlolz TR0 Aallrof| et Exoz moiEm,
Orobell, Thialf, Purple, GreenAce =52 E-50lS AR &
A5t glo] ALE s S B0 2 BeE gl

S A Al S Al g0 2 Aol Abg 15714 2k
%%%E”MQ1A%ﬂ$HEHHEE%%¢%ﬁﬂ

O,

°
= =
ofgt A0 of 17| oIk, 2 et w2,
7\162,“3—% Hol= 7|45 o] 3o A4 5e
= Ao AdA QItiReinink ef al., 1989; Koco
1994) Obopile & Ositile(2010)+= o7} o}l ‘;{%0
REFOI AE ST YAAE A7) A 2l 4
W, T2 5 LG SARE A B8 oprblobl
7150l thgt Ag 712 YA Bl 54 9 %‘Eﬂi u
ERtbe A0 2 ARSI KBIlly et al., 1997; Givovich et al.,
1988; Ofuya, 1988). Billy er al.(1997), Ruggle and Gutierrez
(1995), Guldemond et al.(1998), Laamari ef al.(2008) 52 A
Aoy WA ek I E A £ ANE F
o] Aol gt A4 AEES BolsHe $85 Brl)%0) 2
% GAERE 2 HolEsiek

Fﬂrﬂw 2 “5‘01]*1E =58 AAE R e} oA Egot
. . o 2

=
g
Q
2
8,

%
I'o'
Y

SESEEN
HZAZ7F8(rm) S Coletti,
Mazzona, Rapido, Scirocooo]| A A35] Wkl Debla, Ferrari,
Orange Glory, Jinjuol| 4] =3It Table 1). FAI7HA| Do) w2
0] 0 A7) A0 7] 307
EX] 229 Ferrari, Debla, Orange glory Jinju $.0.1, o] &%

S e EPGARANE Fo) AR HAAZI0] A7
2 2k A e A2 71%El0] Sk Ao Y
A Q1 0.2 TrerE gl whelof, 4] A olo]
B o] grom A1kl A7t St Purple,
GreenAce, Thialf %52 EPG AY 23S E8) HZ-EAAAA]

7RO B, TS W Gl ATHE 1A e om 7L vt

l:l

F

5202 A2 TS E A vEhd Aol o8- 2
G E5 5 v ng BSols A tiE] gis) ulAlE F54
Z o 2 W7IE| 9T}, :Lﬂil%Rapidoﬂ]r e AR EFFoAM=F
Aol YA AL AZ 71 (T Ak, AT A A

& ok
A etz lsll siof S S skelslol 7 49



SA )
o N
oy 2K

>
)
©

o fo

L
2
N €5)
H
o
o,
J
>.
)
o
(DA
s,
il
2
)
:?l:
>

o o ox
Ny i
o o
o B
i Féll
£ 5

H

o

e

5

i)

A

2,

tlo

44

od

of

i<}

to

N

s

Ab A}

IR 2011 HE SUSAIAE SR AIPET)S] 49
of eleto] 43519108 ole] THALE STk

=

N
afu

Literature Cited

Bae, S.D., Y.H. Song and Y.D. Park. 1987. Effects of temperature
conditions on the growth and oviposition of brown planthopper,
Nilaparvata lugens Stal. Kor. J. Plant Prot. 26(1): 13-23.

Billy, A.I., WM. Tingey and G.A. Schaefers. 1997. Population
dynamics and clonal comparisons of cowpea aphid (Homoptera:
Aphididae) on resistant and susceptible cowpea cultivars.
Environ. Entomol. 26(2): 250-255.

Choi, M.Y,, GH. Lee, CH. Paik and D.H. Kim. 2001.
Development and predation of an aphidophagous gall midge,
Aphidoletes aphidimyza (Rondani) (Diptera: Cecidomyiidae) on
Mpyzus Persicae Sulzer. Kor. J. Appl. Entomol. 40(1): 44-49.

Choi, MY, JH. Kim, H.Y. Kim, Y.W. Byeon and Y.H. Lee. 2009.
Biological control based IPM of insect pests on sweet pepper in
greenhouse in the summer. Korn. J. Appl. Entomol. 48(4): 503-508.

Givovich, A., J. Weibull and J. Pettersson. 1988. Cowpea aphid
performance and behaviour on two resistant cowpea lines.
Entomol. Exp. Appl. 49(3): 259-264.

Guldemond, J.A., W.J. van den Brink and E. dan Belder. 1998.
Methods of assessing population increase in aphids and the
effects of growth stage of the host plant on population growth
rates. Entomol. Exp. Appl. 86: 163-173.

Hu, X.S., H.Y. Zhao, Z.Q. Hu, D.H. LI and Y.H. Zhang. 2008. EPG
comparison of Sitobion avenae (Fab.) feeding behaviors on three
wheat varieties. Agricul. Sci. China. 7: 180-186.

Hwang, I.C., J.H. Kim and Y.H. Song. 2002. Changes in the fitness
of brown plathopper, Nilaparvata lugens Stal (Homoptera: Delphacidae)
to several resistant rice varieties after multi-generational selection.
Kor. J. Appl. entomol. 41(2): 113-121.

Jeong, C.H., WH. Ko, J.R. Cho, C.G. Ahn and K.H. Shim. 2006.
Chemical components of Korean paprika according to cultivars.
Korean J. Food Preserv. 13(1): 43-49.

Khan, Z.R. and R.C. Saxena. 1988. Probing behavior of three

264  Kor.J. Appl. Entomol. 50(4): 257~265 (2011)

biotypes of Nilaparvata lugens (Homoptera: Delphacidae) on
different resistant and susceptible rice varieties. J. Econ. Entomol.
81(5): 1338-1345.

Kim, J. H.,, H. Y. Kim, Y. H. Kim, Y. H. Lee and M. S. Lee. 2008.
Field application program for the biological control of the pests
on sweet pepper (Summer culture type). Ann. Res. NIAST (Agricul.
Biol. Res.): 1827-1839.

Kim, J.S. and T.H. Kim. 2004. Temperature-dependent fecundity
and life table parameters of Aphis gossypii Glover (Homoptera:
Aphididae) on cucumber plants. Kor. J. Appl. Entomol. 43(3):
211-215.

Kim, J.S., TH. Kim and S.G. Lee. 2005. Bionomics of the green
peach aphid (Myzus persicae Sulzer) adults on Chinese cabbage
(Brassica campestris). Korean J. Appl. Entomol. 44(3): 213-217.

Kim, N.S., M.J. Seo and Y.N. Youn. 2005. Characteristics of feeding
behavior of the rice brown planthopper, Nilaparvata lugens, using
electrical penetration graph (EPG) technique on different rice
varieties. Kor. J. Appl. Entomol. 44(3): 177-187.

Kimmins, F.M. 1989. Electrical penetration graphs from Nilaparvata
lugens on resistant and susceptible rice varieties. Entomol. Exp.
Appl. 50(1): 69-79.

Kocourek, F., J. Havelka, J. Berankova and V. Jarosik. 1994. Effect
of temperature on developmental rate and intrinsic rate of
increase of Aphis gossypii reared on greenhouse cucumbers. Entomol.
Exp. Appl. 71(1): 59-64.

Kordan, B., B. Gabrys, K. Dancewicz, L.B. Lahuta, A. Piotrowicz-
Cie$slak and E. Rowinska. 2008. European yellow lupine,
Lupinus luteus, and narrow-leaf lupine, Lupinus angustifolius, as
hosts for the pea aphid, Acyrthosiphon pisum. Entomol. Exp. Appl.
128: 139-146.

Koshihara, T. 1988. Chemical control of the diamondback moth in
Japan. Pestic. Infor. 53, 14-17.

Laamari, M., L. Khelfa and A.C. d’Acier. 2008. Resistance source
to cowpea aphid (Aphis craccivora Koch) in broad bean (Vicia faba
L.) Algerian landrace collection. Aft. J. Biotechnol. 7(14): 2486-2490.

Lee, J.U. 2001. Present status of cultivation of sweet pepper and
prospect of export. Horticul. Res. 14(2): 36-41.

Lee, S.R. 1982. Overall assessment of organochlorine insecticide
residues in Korean foods. Korean J. Food Sci. Technol. 14(1): 82-94.

Lei, H., J.C. van Lenteren and W.F. Tjallingii. 1999. Analysis of
resistance in tomato and sweet pepper against the greenhouse
whitefly using electrically monitored and visually observed
probing and feeding behaviour. Entomol. Exp. Appl. 92: 299-309.

Maia, A.-H.N., A.JB. Luiz and C. Campanhola. 2000. Statistical
inference on associated fertility life table parameters using
Jackknife technique: Computational aspects. J. Econ. Entomol.
93(2): 511-518.

Meyer, J.S., C.G. Igersoll, L.L. Macdonald and M.S. Boyce. 1986.
Estimating uncertainty in population growth rates: Jackknife vs
bootstrap techniques. Ecology 67(5): 1156-1166.



Miao, J., and B.Y. Han. 2007. The probing behavior of the tea green
leathopper on different tea plant cultivars. Acta Ecologica Sinica.
27(10): 3973-3982.

Obopile, M. and B. Ositile. 2010. Life table and population
parameters of cowpea aphid, Aphis craccivora Koch (Homoptera:
Aphididae) on five cowpea Vigna unguiculata (L. Walp.) varieties.
J. Pest Sci. 83(1): 9-14.

Ofuya, T.I. 1988. Antibiosis in some cowpea varieties resistant to the
cowpea aphid, Aphis craccivora Koch (Homoptera: Aphididae). Int.
Pest Contr. 30: 68-69.

Park, J.E., H. Yi, C.G. Kim, S.C. Jeong, WK. Yoon, K.W. Park,
BK. Lee and H.M. Kim. 2007. The effect of the anthracnose
resistant chili pepper (PepEST gene) on the non-target insects,
green peach aphids (Myzus persicae Sulzer, Homoptera). Kor. J.
Appl. Entomol. 46(3): 343-348.

Reinink, K., FL. Dieleman, J. Jansen, A.M. Montenarie. 1989.
Interactions between plant and aphid genotypes in resistance of
lettuce to Myzus persicae and Macrosiphum euphorbiae. Euphytica
43(3): 215-222.

Ruggle, P., A.P. Gutierrez 1995. Use of life tables to assess host plant
resistance in alfalfa to Therioaphis trifolii f maculate (Homoptera:
Aphididae): Hypothesis for maintenance of resistance. Environ.

Entomol. 24(2): 313-325.

Seo, M.J.,, JK. Jang, E.J. Kang, M.K. Kang, N.S. Kim, Y.M. Yu and
Y.N. Youn. 2005. Feeding behavior in the plant tissues with green
peach aphid (Myzus persicae, Aphididae; Homoptera) using EPG
technique. Kor. J. Appl. Entomol. 44(4): 271-276.

Song, S.S. and N. Motoyama. 1996. Effect of temperatures on the
growth of susceptible and malathion resistant green peach aphids
strains. Korean. J. Appl. Entomol. 35(4): 297-301.

Song, Y.H., S.Y. Choi and J.S. Park. 1972. Studies on the varietal
resistance of “Tong-il” variety (IR-667) to brown planthopper,
Nilaparvata lugens Stal. Kor. J. Plant Prot. 11(2): 61-68.

Tjallingii, W.F. 1978. Electronic recording of penetration behavior
by aphids. Entomol. Exp. Appl. 24(3): 721-730.

Velusamy, R. and E.A. Heinrichs. 1986. Electronic monitoring of
feeding behavior of Nilaparvata lugens (Homoptera: Delphacidae)
on resistant and susceptible rice cultivars. Environ. Entomol.
15(3): 678-682.

Yang, J.O.,, E.H. Kim, C.M. Yoon, K.S. Ahn and G.H. Kim. 2009.
Comparison of feeding behavior of B and Q biotypes of Bemisia
tabaci (Hemiptera: Aleyrodidae) against red pepper and tomato
varieties. Kor. J. Appl. Entomol. 48(2): 179-188.

AP FFo| WE HpolsABe) HEEY U HAPE 265




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


