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Changed in Feeding Behavior of Cacopsylla pyricola Foerster
(Hemiptera: Psyllidae) and Activities of Several Insecticides
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Abstract Feeding behaviors of the pear psylla, Cacopsylla pyricola, and their changing feeding behaviors
were recorded and analyzed with an electrical penetration graph (EPG) analysis against 5 insecticides. And
their mortality against insecticides were carried out in the laboratory. General feeding behavior patterns of C.
pyricola were changed by insecticide treatments. Especially, the type and frequency of waveforms differently
occurred depending on a sort of insecticides treated. Total duration of transition to waveform PE1 and
phloem ingestion (waveform PE2) were significantly different between treatment and non-treatment of
insecticides. When 5 different insecticides were treated on pear leaves, difference of feeding patterns were
recorded. In case of treatment of benfuracarb, total duration of non-probes (waveform Np) was appeared
higher than any other insecticide. However, when flonicamid and deltamethrin were treatment, total duration
of stylet penetration (waveform PA) and xylem ingestion (waveform PG) were appeared higher than other
insecticide, respectively. As results feeding behaviour of C. pyricola after treated insecticides with time-based
consumed rate of C. pyricola, the rate of non-probe (waveform Np) was longer than start penetration
(waveform PA), penetration and ingestion in parenchyma cells (waveform PC1+PC2), ingestion at phloem
(waveform PD+PEI+PE2) and xylem (waveform PG). As result of direct spray treatment to C. pyricola,
mortality of C. pyricola against imidacloprid was higher than any other insecticide on 24 hours after treatment.
However, all of insecticides showed 100% mortality of after 48 hours. On the other hand, when 5 insecticides
sprayed on the pear leaves and then C. pyricola located on the treated leaves, benfuracarb showed the most
toxicity against C. pyricola among insecticides. These result was consistent with the EPG results that showed
relatively longer total duration time of waveform Np (non-probes) by benfuracarb treatment.
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wWEA 2P ]7] wfZel] wf-g- o] Holtk(Follett et al.
1985; Burts et al. 1989). o]r] F|g|2Zo|= A2l kA
tstoles Aol ol TaHo] vkl deiA Utk (Burts
ot al. 1989). whehd AaY FES WASAY 1 w2
=gA] fleiMe AEAl 28712 w2t A= TE
59 AE wAtste] ARgeloF E A o7 Bt} Al
wHrole] a3l WAl ek TR A sk A
< s A AZE st Ak JAsAY A

A7), vjZo] F3}e}7] o)A 7|AH T AXsle] &
o] F3lslA] Kal=F she Zlolth 3 o5 Hde o
< 7slste] Anpuole] Al s A AAIEH
ZBAAA FarE olstE NATES sl of s, AFAE

AHEEE Zfell= 3% o)k Sg e R WAE sk
Aol Ado] FALZ 4% FFoluf 5L R e
A Hoh Gy g3pF ot} who) 4281 Foj= o]FAde] 7
a17] witel] AFAE AMShe A vEggolgta & &

Ge 559 239 Adds A ol9fo e 7|3 t
Az AR 715 FFE Adeket ARs e
3192 M (Hu et al. 2008; Jin and Han 2007; Kordan et al.
2008; Yang et al. 2009), kAol tiet 58 259 vks-2
#asle] okAle] g5 HrKeP|%T Stk (Harrewijin and
Kayser 1997; Seo et al. 2007, 2009a, b; Jo et al. 2009;
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Table 1. Concentrations of each insecticides used in 2011
Concentrations
Insecticides Formulation, A.L.(%) ppm (dilution rate)
1/3 fold 1 fold 3 fold
Benfuracarb WG 30 100 (3,000) 300 (1,000) 900 (333)
Imidacloprid SC, 8 13 (6,000) 40 (2,000) 120 (667)
Flonicamid WG 10 17 (6,000) 50 (2,000) 150 (667)
Deltamethrin SC, 0.75 133 (3,000) 400 (1,000) 120 (333)
Fenitrothion WP, 40 3(8,955) 9(2,985) 27 (995)
o} IFk 5 AR WrdleH, Avke FHEES 1/ S BAHORE I Zo AHM 9Holg FFE insect
30, FHEEE 20119% lg—%k&%] Ml #7149 FHE breeding dish (N0.310102, SPL, Korea)ell g-} iz s PARAL
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T 2ol oA S 7P A A G Alkel AAd oF
A= benfuracarb® YEPTHTable 2).



= JEX| OHMIAZ|0| CHSt IOMHLISO|(Cacopsylla pyricola Foerster)Q] AAIBHE M3 2 AEFT} 75

Table 2. Total duration of non-probes (Np) time of Cacopsylla pyricola using EPG techniques on pear leaf treated 3 different
concentration of 5 different insecticides for 5 hours

Insecticide Benfuracarb  Imidacloprid  Flonicamid Deltamethrin ~ Fenitrothion Control p*
12,684.97 £ 6,982.81 + 7,543.67 + 8,536.58 + 8,364.79 + 2,369.52 =

.é 1/3 fold 4,410.24c 5,022.56b 4,667.98b 4,524.22bc 6,533.21bc 1,372.70a 0.001
§ 1 fold 11,852.54 + 11,205.13 + 9,714.68 £ 8,988.25 + 7,087.09 + 2,369.52 £ 0.000"
§ 5,287.26b 3,570.59b 4,195.97b 5,341.68b 6,398.88ab 1,372.70a ’

o=

S 3 fold 13,380.38 & 12,216.69 14,826.51 £ 6,953.70 + 10,581.79 2,369.52 £ 0.000™

6,798.09¢ 3,717.17bc 2,734.64c 5,702.90ab 4,681.39bc 1,372.70a
px 0.830™ 0.021" 0.001™ 0.661™ 0.423" - -

Values represent by mean + SD, *P<0.05, **P<0.01; Completely randomized one-way analysis of variance, ANOVA, Post Hoc Tests by
Duncan in SPSS version 18.0. Different letters means that these value have a significantly different among them.

Table 3. Total duration of stylet penetration (PA) time of Cacopsylla pyricola using EPG techniques on pear leaf treated 3 different
concentration of 5 different insecticides for 5 hours

*

Insecticide Benfuracarb Imidacloprid Flonicamid Deltamethrin  Fenitrothion Control P

" 193.54 + 2173.51+ 307.30 + 396.10 + 62.10 = 95.10+ "
& 173 fold 172.81a 3315.09b 359.59a 589.42a 44.85a 57.95a 0.009
E 1 fold 119.93 + 1939.86 + 1847.91 + 255.79 + 120.96 + 95.10+ 0.002°
§ 117.64a 2444.72b 2239.70b 563.50a 98.69a 57.95a '

<

S 52121+ 769.04 + 481.61 + 95.67 + 60.69 + 95.10 + NS
o 3l gh671a 1188.23b 637.14ab 64.76 6530 57950 0070

(P™) 0.159™ 0.409™ 0.034° 0.376™ 0.128™ - -

Values represent by mean + SD, *P<0.05, **P<0.01; Completely randomized one-way analysis of variance, ANOVA, Post Hoc Tests by
Duncan in SPSS version 18.0. Different letters means that these value have a significantly different among them.

Table 4. Total duration of sheath salivation (PB) time of Cacopsylla pyricola using EPG techniques on pear leaf treated 3 different
concentration of 5 different insecticides for 5 hours

*

Insecticide Benfuracarb Imidacloprid Flonicamid Deltamethrin ~ Fenitrothion Control P
2 173 fold 48721 368.11 + 149.26 + 163.74 + 171.24 + 917.63 + 0101
.5 588.29ab 590.34ab 204.62b 165.18b 234.34b 1383.51b ‘
§ 1 fold 1,090.66 + 238.89 + 31941+ 96.49 + 260.73 + 917.63 + 0.179%
§ 2049.88a 297.01a 288.02a 35.68a 279.16a 1383.51a ’
=
S 69.15 + 337.03 + 66.48 + 131.16 + 86.44 + 917.63 + «
© 3 fold 74.65ab 259.70b 114.57ab 85.40a 103.39a 1383.51a 0.0t

P™) 0.332% 0.765% 0.0417 0.401M 0.223™ - -

Values represent by mean £+ SD, *P<0.05, **P<0.01; Completely randomized one-way analysis of variance, ANOVA, Post Hoc Tests by
Duncan in SPSS version 18.0. Different letters means that these value have a significantly different among them.

AEH EHOM ESok=tl AR5t AlZHPA, PB) o]FH& YER}A] ¢kt Table 4).
Hmpauprol7h AwA o] S IAFPARITIE
4] 3k A7k imidacloprid®} flonicamidS | £] 3 1} REA ES0 A28 AlZHPCH, PC2)
HA okl FAET F AelE HolA UL, el 7E f2AS JAEA ES #H](PCl)ske

flonicamide= 7155 °o)de] T2 A0S H5 }4% gl AQEE A7

Aol AFE v Agsk= Algbo] ZojA|m, 57FA] ofA| ToF 7 oA w7k zfo]H o]

% imidacloprid’} T2 fAlo] Bl o B G 1) (Table 5). WFA] Znpajupito] 7} Acha 2%
A& Ao E YERGTHTable 3). 3+ Zopafuio] 7} 2 735 Uehte 33 (PC2)Y] At= 71E%Y 138 =2

LAl FFA] EFYS #Hlete] YeRbe 3+ (PB)e] Al Asmol| A kAo JEFe WA BA R 7|EF ol =

5= AT FA g HlEiA] oAl @Rk whol of 2 AP FAE T tha zpo|7t ey BAF R =

AE At el o 2A GRS, <Al 7F 2} frel/de] §ISAtH(Table 6).
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Table 5. Total duration of salivation at parenchyma (PC1) time of Cacopsylla pyricola using EPG techniques on pear leaf treated 3
different concentration of 5 different insecticides for 5 hours

Insecticide Benfuracarb Imidacloprid Flonicamid Deltamethrin ~ Fenitrothion Control P’
2 173 fold 15,536.58 + 4,121.97 £ 6,084.66 £ 2,048.89 £ 3,734.62 £ 3,616.78 £ 0.508"
.5 43,383.96a 3,858.89a 6,209.89a 2,016.84a 3,659.47a 2,932.00a :
§ 1 fold 2,57522 2,016.86 £ 2,399.72 £ 2,076.37 £ 2,286.34 = 3,616.78 £ 0.6428
@ 3,114.85a 2,116.48a 1,204.90a 1,527.47a 1,974.67a 2,932.00a ‘
§ 3 fold 1,995.98 £ 2,956.05 £ 1,653.01 £ 2,646.32 £ 2,340.02 = 3,616.78 £ 0.653"
3,448.65a 1,621.96a 2,473.27a 2,661.04a 2,885.09a 2,932.00a ‘
P™) 0.409™ 0.238™ 0.039" 0.778N¢ 0.464™ - -

Values represent by mean + SD, *P<0.05, **P<0.01; Completely randomized one-way analysis of variance, ANOVA, Post Hoc Tests by
Duncan in SPSS version 18.0. Different letters means that these value have a significantly different among them.

Table 6. Total duration of vascular parenchyma feeding (PC2) time of Cacopsylla pyricola using EPG techniques on pear leaf treated
3 different concentration of 5 different insecticides for 5 hours

Insecticide Benfuracarb Imidacloprid Flonicamid Deltamethrin ~ Fenitrothion Control P’
2 153 fold 1,707.19 £ 1,423.85+ 1,721.35+ 4,589.52 = 3,147.06 + 1,166.69 £ 0227\
8 2,515.47a 3,303.89a 3,146.67a 5,184.40a 3,467.00a 2,605.58a ’
§ 1 fold 1,538.55+ 1,440.73 £ 1,520.38 £ 698.66 + 4,229.74 £ 1,166.69 £ 0.177"
§ 3,423.57ab 3,385.92ab 2,477.71ab 1,670.05a 4,428.72b 2,605.58ab ’
é 3 fold 1,257.49 £ 876.94 + 519.70 + 3,023.18 £ 830.03 + 1,166.69 £ 0.176"
2,027.19ab 2,088.24ab 1,329.14a 3,415.81b 1,141.95ab 2,605.58ab ’
P 0.933"% 0.891™ 0.506" 0.080™ 0.082" - -

Values represent by mean + SD, *P<0.05, **P<0.01; Completely randomized one-way analysis of variance, ANOVA, Post Hoc Tests by
Duncan in SPSS version 18.0. Different letters means that these value have a significantly different among them.

Table 7. Total duration of transition to PE1 (PD) time of Cacopsylla pyricola using EPG techniques on pear leaf treated 3 different
concentration of 5 different insecticides for 5 hours

Insecticide Benfuracarb Imidacloprid Flonicamid Deltamethrin ~ Fenitrothion Control P’
g omen e ol gEr gEr e win oo
LA v SO s v SO 1 5
oo BN e ame o owon
P 0.876M 0.265™ 0.396™ 0.210™ 0.040" - -

Values represent by mean + SD, *P<0.05, **P<0.01; Completely randomized one-way analysis of variance, ANOVA, Post Hoc Tests by
Duncan in SPSS version 18.0. Different letters means that these value have a significantly different among them.

Table 8. Total duration of phloem salivation (PE1) time of Cacopsylla pyricola using EPG techniques on pear leaf treated 3 different
concentration of 5 different insecticides for 5 hours

Insecticide Benfuracarb Imidacloprid Flonicamid Deltamethrin ~ Fenitrothion Control P’
692.42 + 0.00 = 73.23 + 186.70 + 0.00 + 4,706.37 = s
8 173 fold 1,269.31a 0.00a 201.38a 382.79a 0.00a 2,794.15b 0.000
§ 1 fold 761.65 + 75.09 + 1,059.19 + 68.59 + 0.00 £ 4,706.37 = 0.000"
§ 2,121.89a 237.46a 2,739.50a 145.19a 0.00a 2,794.15b ‘
=
o) 0.00 £ 0.00 £ 3733+ 0.00 £ 1486.46 + 4,706.37 = "
o 3fold 0.00a 0.00a 118.06a 0.00a 3119.87a 2,794.15b 0.000
P 0.430™ 0.381"% 0.280™ 02218 0.123"8 - -

Values represent by mean = SD, *P<0.05, **P<0.01; Completely randomized one-way analysis of variance, ANOVA, Post Hoc Tests by
Duncan in SPSS version 18.0. Different letters means that these value have a significantly different among them.
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M b AIZHPD, PE1, PE2)
AR A2 NAT ) F

2 AIZF Yeh= 919 (PD)
SEAME FAETe A2 7kl A}

dol el &a, 7|edo = Azlsle] EPG 715¢

AZE FA et A2 7k Zpol7h YERA|RE SFA] 7
Aol UERA] skt). 71Ede] 3uje IEEE X}
o] 7|28 A3} Txm%ﬂ A 2] Atolel] Zfo] Azt kA 7H
Zo|7h YePdAIRE BAH R o] YIUTH(Table 7).
Ao el 2|7t el 9¥(PENSZ A2+
oF BE A2|F 7} 2fols YepRARE <A 7F Aol 1}
EREA] 239kTH(Table 8). A& 214 Yehd= 3+ (PE2)
o=z Rt} BE AT 7+ Aol YERIAIT, oA
7k Apo) 32 YJERA] A% THTable 9).

AR5H AIZHPG)
218 o) Yehh= 31 (PG)O-Z 7159 1/3
Hj ?ﬁ & A E]?Lf’ﬂ/ﬂrrﬂﬁljr&} Zpo)7F YehtA] ekt
7R 71EHY 3l s E AEste] AEs A9
FAE T Bop B A4 283 ATke] B2 AEH e
deltamethrin®} fenitrothion® WEFTH(Table 10).

=JEo| BM oA
Q9] 715AA4E wEeE bgE gQlss BAT A4

|

Aupafupol o] A '3 Al7K(Time to the first probe)y -
Aok Ao Apolg B & = I, oA 7 A}
o] w3 YeEh}R gttt mupjuolzh AlE A|Ed
% 3197(Total number of probe)e] 74 AEre} FHEE
AME oHA 2t Aolg IISPAT wEEe] S Q}Zﬂ
7k 2ol o] VA @bt Ampuute] A B
2] A]7K(Time to the first xylem feedingy> #5%=} 3
FroMe FAg et g7t 2polef kA 7k 2ol 7} L
B A AN I F T = xfol7F YERGeH Ald H
A 3 A AlEg A2l flonicamid= YERSTE AL
nhifurole] 3 A4 F Sl (Number of xylem
phasey= AF =AM Aele} FAEF7E 2hel7F YeRh

X

F

A JFRAL, FHAFEAME Tl kAo v FoldY
Aok 7+ zpo)7) vrebdth. s EolAE benfuracarb’}
AN A4S 7HE A she A oZ YERGTHTable 11).

Zﬂ_u}uﬂb}TOH A AR A4 AIZKTime to the Afirst
phloem feeding)> k4] A2] Alo]l iﬂ*} A4S A Eshe

HE7F A om ok E A 8IS A9 A4S AlEshe Al
7k 2ol FAA JERIA ?%‘E}B}(Table 12). ZLrpafubr-o]
o] APH- 44 & 314=(Number of phloem phase)y= A
£ APsiis v AAT A4 Sle7E ATl Blste]
YA R TH(Table 13).

Table 9. Total duration of phloem ingestion (PE2) time of Cacopsylla pyricola using EPG techniques on pear leaf treated 3 different

concentration of 5 different insecticides for 5 hours

Insecticide Benfuracarb Imidacloprid Flonicamid  Deltamethrin Fenitrothion Control P’

" 4738 + 0.00 + 0.00 + 0.00 + 0.00 £ 1,982.49 £ -

8 173 fold 124.71a 0.00a 0.00a 0.00a 0.00a 1,751.86b 0.000

§ 1 fold 338.16 + 0.00 + 0.00 + 758.54 + 0.00 £ 1,982.49 £ 0.006™

§ 1,051.13a 0.00a 0.00a 2,398.70a 0.00a 1,751.86b '

=)

S 0.00 £ 0.00 + 0.00 + 0.00 + 833.63 + 1,982.49 £ -

o 3fold 0.00a 0.00a 0.00a 0.00a 2,042.95a 1,751.86b 0.000
P™) 0.419" - - 0.381™ 0.208" - -

Values represent by mean + SD, *P<0.05, **P<0.01; Completely randomized one-way analysis of variance, ANOVA, Post Hoc Tests by
Duncan in SPSS version 18.0. Different letters means that these value have a significantly different among them.

Table 10. Total duration of xylem ingestion (PG) time of Cacopsylla pyricola using EPG techniques on pear leaf treated 3 different

concentration of 5 different insecticides for 5 hours

Insecticide Benfuracarb Imidacloprid Flonicamid Deltamethrin ~ Fenitrothion Control P
2 173 fold 138.14 + 3,365.64 £ 2,570.38 = 2,055.46 + 2,880.18 = 3,088.89 £ 0327
8 436.85a 4,284.90a 2,908.41a 2,291.09a 4,017.25a 4,593.27a ’
§ 1 fold 0.00 = 1,216.34 £ 540.53 + 5,054.76 £ 4,015.14 £ 3,088.89 £ 0.001°
§ 0.00a 1,762.29ab 998.78ab 4,190.28¢c 2,819.90c 4,593.27bc ’
é 3 fold 1,062.31 £ 574.66 = 44255+ 5,509.98 + 2,124.36 = 3,088.89 £ 0.025°
3,359.32a 79321a 1,399.46a 5,496.28b 3,842.10ab 4,593.27ab )
(P™) 0.430M 0.072% 0.035° 0.156™ 0.506™ - -

Values represent by mean £+ SD, *P<0.05, **P<0.01; Completely randomized one-way analysis of variance, ANOVA, Post Hoc Tests by
Duncan in SPSS version 18.0. Different letters means that these value have a significantly different among them.
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Table 11. Number of xylem phase of Cacopsylla pyricola uvsing EPG techniques on pear leaf treated 3 different concentration of 5

different insecticides for 5 hours

*

Insecticide Benfuracarb Imidacloprid Flonicamid Deltamethrin ~ Fenitrothion Control P
oo OB SRR T e
T Y S - < S v Yo
Soswe G0 B Ve R M b oo
(P") 0.612" 0.196™ 0.249™ 0.291™ 0.579™ - -

Values represent by mean + SD, *P<0.05, **P<0.01; Completely randomized one-way analysis of variance, ANOVA, Post Hoc Tests by
Duncan in SPSS version 18.0. Different letters means that these value have a significantly different among them.

Table 12. Time to the first phloem feeding of Cacopsylla pyricola using EPG techniques on pear leaf treated 3 different concentration

of 5 different insecticides for 5 hours

Insecticide Benfuracarb Imidacloprid Flonicamid Deltamethrin Fenitrothion Control P’

2 173 fold 2,642.42 + 0.00 = 1,748.15 £ 2,12320 £ 0.00 + 3,055.09 + 0.078N

.5 2,981.22ab 0.00a 3,446.87ab 4,730.48ab 0.00a 2,418.11b '

§ 1 fold 563.00 + 3,37548 £ 2,236.38 = 1,080.43 £ 0.00 + 3,055.09 + 0.138"

§ 1,287.29ab 5,638.29b 3,931.34ab 3,182.36ab 0.00a 2,418.11ab '

=]

S 0.00 + 0.00 £ 51639+ 0.00 £ 1967.42 + 3,055.09 + .

< 3fold 0.00a 0.00a 1,632.96a 0.00a 4213.66ab 2,418.11b 0.005
P 0.010" 0.042" 0.466" 0.367" 0.133™ - -

Values represent by mean + SD, *P<0.05, **P<0.01; Completely randomized one-way analysis of variance, ANOVA, Post Hoc Tests by
Duncan in SPSS version 18.0. Different letters means that these value have a significantly different among them.

Table 13. Number of phloem phase of Cacopsylla pyricola using EPG techniques on pear leaf treated 3 different concentration of 5

different insecticides for 5 hours

*

Insecticide Benfuracarb Imidacloprid Flonicamid Deltamethrin Fenitrothion Control P
goWR VS o tsnb dstb 00w osle 00007
T T T T T
Soawe GmEgm o gme o nme o ome g
P™) 0.011" 0.034" 0.342™ 0.384N 0.040" - -

Values represent by mean £ SD, *P<0.05, **P<0.01; Completely randomized one-way analysis of variance, ANOVA, Post Hoc Tests by
Duncan in SPSS version 18.0. Different letters means that these value have a significantly different among them.

e CEh
b7k FAlo] A WA B2 Aeld D64
o 4FES AR 234, 15T 159 B

wopefLtsrolef oFH|of it HES
o
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(Table 14).
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Table 14. The mortality of Cacopsylla pyricola according to 3 different concentration of 5 different insecticides with direct spray after
5, 24 and 48 hours

Treatment after 5 hours

Insecticide ~ Benfuracarb Imidacloprid Flonicamid Deltamethrin Fenitrothion Control P
% flo/13d 6.7+5.8a 23.3+£8.5b 23.3+£5.8b 6.7+5.8b 16.7 £ 11.5ab 33+58a 0.012°
B
g f(lld 10.0 £ 0.0ab 50.0+17.3d 26.7+£5.8¢c 20.0 £ 0.0bc 13.3 + 5.8abc 33+58a 0.000™
Q
=)
S fsld 26.7 £23.1ab 36.7+5.8b 30.0£100b 16.7+11.5ab  20.0 £ 10.0ab 33+58a 0.079™
P 0.308N¢ 0.068N 0.579Ns 0.154N8 0.702N¢ -
Treatment after 24 hours
Insecticide Benfuracarb Imidacloprid Flonicamid Deltamethrin Fenitrothion Control P
é 1}()/12;1 433 +£5.78abc  63.3 £25.1bc 76.7 +20.8¢c 36.7+£20.8ab 73.3+11.5¢ 26.7+153a  0.022
B
g f;ld 53.3+5.8b 93.3+5.8¢c 63.3+£5.8b 50.0 + 10.0b 63.3+20.8b  26.7+1528a 0.001"
Q
=
S fgld 53.3+252ab  76.7+18.6bc  73.3+£23.1bc 73.3+5.8bc 90.0 +10.0c 26.7+153a  0.006"
P™ 0.670" 0.131"% 0.677" 0.044 0.167" -
Treatment after 5 hours
Insecticide ~ Benfuracarb Imidacloprid Flonicamid Deltamethrin Fenitrothion Control P
é flo/l3d 73.3+5.8bc 90.0 £ 10.0c 86.7+11.5c  50.0 £20.0ab 86.7+5.8¢ 30.0+20.0a  0.001"
B
‘% f;ld 76.7 +20.8b 96.7 £5.8b 86.7+15.2b 76.7+25.2b 90.0 £17.3b 30.0 +20.0a 0.010"
Q
=
S fsld 86.7+12.7b 83.3+5.8b 90.0 £ 10.0b 86.7+5.8b 100.0 £ 0.0b 30.0+20.0a  0.000"
P 0.467 0.171M 0.932M¢ 0.123™ 0.340™ -

Values represent by mean + SD, *P<0.05, **P<0.01; Completely randomized one-way analysis of variance, ANOVA, Post Hoc Tests by

Duncan in SPSS version 18.0. Different letters means that these value have a significantly different among them.

UEAME A

ofAlel AAFE HAst A=A Woll SHAI7E =%
5 A A A & AsE AP A del-
tamethrin, fenitrothion®] Th2 Ao H]gjA =& AEES
Bt 7EFe] = 7IEwe] 3l FEe] Aol HA
AR 7ol FAETE 23S Aol FAHCE A
ol7F VFERA] T 2 Al 24X17F & 71| 1/34)
Skol FAete] AFgk A}, M7kl $AF Fel8e
HHon deltamethring] A=Eo] 7F¢ =A Jehdth
WA kA= controld] HI3lY] #& AFES HATH 7IE
o] FE2 A2e 49 deltamethrin®] 2EE0] 7P =
Al YEREI benfuracarb, imidacloprid®} fenitrothion} %=
zlolg B 7IEEe] 3ule] Aggk A5
benfuracarb’} A=E0] 714 =4 e, 222 imi-
dacloplidZ} =] UEFSTE 7HAE 4847 & A58 X
AL Az, 715 138 FE=2 A 2g 7% imidacloprid
7V P e AFES Bilen o 1 A el
HAth 7159 SEE AT A5 ATt FAEFE
Faste] BAA o2 st 71EEe] 3] FER

TE

Age Agolle AT, FAYF BT A4 fo8e
B tH(Table 15).

28 7%l T2 S7RA] AlE2] 2FAIQl benfuracarb,
imidacloprid, flonicamid, deltamethrin, fenitrothions {2
SIS 739l Aepafuiolof x| G3ks ek A3,
A1 oA AAa s AR Aol olgh w8t
Al 27 ofef Aol A 52| Aol EPG 7|&S o] &3t
o] 2kelgk 4= 219t} Knaust and Poehling (1994)0] .18
Hopljupiolof e S5 25<1 HgolSzlniEo gt
imidacloprid®] @&l #st A5 A}olA imidacloprid’t
A% aRte 719adrt ¢ Aval BREAN, B
AN = 2 AFES oA A 48 A5 o
£ Al vlsiA Lslamel fal = AsES UERTH
Naeun (1995)7} B8k vlo]] 2]5hH #F%=2] primicarb”}
A s GEe A R=thal SRR, Alnpuubo]
o] EPG 7155 #4¢ A= B4R
T ATES] HAE HAs o
zpolE WAL F UAL A =

2g Aol 2 YehigTh
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Table 15. The mortality of Cacopsylla pyricola according to 3 different concentration of 5 different insecticides with indirect
treatment after 5, 24 and 48 hours

Treatment after 5 hours

Insecticide ~ Benfuracarb Imidacloprid Flonicamid Deltamethrin Fenitrothion Control P’
% ;0/13(1 0.0£0.0a 0.0£0.0a 0.0£0.0a 10.0 £ 0.0b 6.7+5.8b 0.0 £0.0a 0.000™
B
g f;ld 6.7+5.8a 33+58a 0.0£0.0a 10.0£17.3a 3.3°¢5.8a 0.0 £0.0a 0.303™
Q
=)
S fsld 33+£50a 33+58a 33+£58a 10.0 £ 10.0a 16.7°x15.2a 0.0 £0.0a 0.407™
P 0.296~ 0.020" 0.422N 1.000™ 0.308™ -
Treatment after 24 hours
Insecticide ~ Benfuracarb Imidacloprid Flonicamid Deltamethrin Fenitrothion Control P
é flo/lil 3.3+£5.8ab 3.3+5.8ab 3.3+5.8ab 13.3+£5.8b 6.7°x5.8ab 0.0+ 0.0a 0.112M
B
g f(}ld 10.0 £ 0.0ab 6.7 +5.8ab 33+58a 23.3+£20.8b 3.3%5.8a 0.0+0.0a 0.105™
Q
=
S fsld 433+ 152¢ 26.7 £5.8bc 33+58a 133+153ab  20.0°¢17.3ab 0.0+0.0a 0.007"
P™ 0.004™ 0.005™ 1.000™ 0.670" 0.228" -
Treatment after 48 hours
Insecticide Benfuracarb Imidacloprid Flonicamid Deltamethrin Fenitrothion Control P
é flo/l3d 6.7 £5.8ab 20.0 £ 10.0c 13.3+5.8bc 16.6 £ 5.8bc 13.3%&5.8bc 0.0+ 0.0a 0.022
B
‘% f;ld 20.0 + 10.0a 20.0 £ 10.0a 20.0+17.3a 23.3+20.8a 10.0°210.0a 0.0+0.0a 0.303™
Q
=
S fgld 533+153d 278+ 14.8cd 333£20.8bcd 133+ 15.3ab  23.3°x20.8abc 0.0+0.0a 0.013"
P™) 0.005" 0.055™ 0.360™ 0.729%¢ 0.506™ -

Values represent by mean + SD, *P<0.05, **P<0.01; Completely randomized one-way analysis of variance, ANOVA, Post Hoc Tests by
Duncan in SPSS version 18.0. Different letters means that these value have a significantly different among them.
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