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Oviposition selection and behavioral tendency of yellow peach moth Conogethes
punctiferalis (Guenée) to Penicillium-inoculated apples
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Abstract: To illustrate the characteristics and mechanisms of oviposition preference of yellow peach
moth Conogethes punctiferalis (Guenée) for Penicillium-inoculated apples, 15 Penicillium strains were
isolated from apples, corns and oranges, and identified by morphological and molecular characters (se-
quences of TDNA-ITS). The attractiveness of apples infected by each Penicillium strain to C. punctifera-
lis was tested using oviposition selection, with healthy apples as control, and the behavioral tendency of
C. punctiferalis to volatiles emitted from the apples infected by different Penicillium species was tested
using four-arm olfactometer. The results showed that the 15 Penicillium strains belonged to P crus-
tosum, P. citrinum, P. sumatrense and P. digitatum, respectively. The oviposition selection rates of C.
punctiferalis on the apples infected by 12 of the 15 Penicillium strains were significantly higher than
those on healthy apples. Especially, the oviposition selection rates on the apples infected by the strains
of P. crustosum COS, P. sumatrense OR3 and P. digitatum ORS reached 67.73%, 61.50% and 68.39%,
respectively. The results of the behavioral tendency test showed that the selection rates of C. punctifera-
lis for P. crustosum COS5- (31.37%) and P. digitatum ORS-infected (29.19%) apples were both signifi-
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cantly higher than those for P. citrinum OR1- (18.14%) and P. sumatrense OR3-infected (21.31%) ap-
ples. However, the selection rates between P. crustosum- and P. digitatum-infected apples, as well as be-

tween P. citrinum- and P. sumatrense-infected apples, were not significantly different. It was suggested

that Penicillium fungi could exert influence on the oviposition selection and behavioral tendency of C.

punctiferalis to host plants, via affecting the emission of host plant volatiles.
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Fig. 1 Schematic diagram of the four-arm olfactometer in this study
A: YU ; B: BEYI . A: Vertical view; B: cross section.
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Fig. 2 Colonial and conidial morphology of four isolated Penicillium strains in this study
a~d: 7MW F#k CO5 . OR1,OR3 OR5. al~dl: W&, ZEfU g IE T, 478 ST 5 a2~d2: Zp/Ef1F . a-d: Strains COS,
OR1, OR3, ORS, respectively. al=d1: colony; the left is the up side, and the right is the down side; a2-d2: conidia.
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Table 1 Genetic distances among the 15 isolated Penicillium strains in this study

Slﬁfii APl  AP2 AP3 AP4 COl CO2 CO3 CO4 CO5 OR1 OR2 OR3 OR4 ORS5
AP2 0.000

AP3 0.000  0.000

AP4 0.000  0.000  0.000

CO1 0.000  0.000 0.000 0.000

CcO2 0.000  0.000 0.000 0.000 0.000

CO3 0.000  0.000 0.000 0.000 0.000 0.000

CO4 0.000  0.000 0.000 0.000 0.000 0.000 0.000

CO5 0.000  0.000 0.000 0.000 0.000 0.000 0.000 0.000

OR1 0.111 o.r11 0.111 o.111 o0.111 o0.111  0.111  0.111  0.111

OR2 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.043

OR3 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.082 0.043 0.000

OR4 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.102 0.074 0.074

OR5 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.016 0.102 0.074 0.074 0.000

OR6 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.111 0.082 0.082 0.016 0.016
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71! Penicillium italicum (AY924258.1)
95 Pemczlllum chrysogenum (AY373912.1)
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Penicillium digitatum (AY373910.1)
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Penicillium citrinum (KX674625.1)
99 | OR1 (MH427065)
Penicillium citrinum (KU687813.1)
Penicillium citrinum (LT558897.1)
Penicillium sumatrense (JX003127.1)
9 Penicillium sumatrense (HM595500.1)
Penicillium sumatrense (AY213678.1)
OR2 (MH427066)
OR3 (MH427067)

99

Aspergillus flavus (KT329286.1)

B3 ETFrDNA-ITS B3R B ENE ISHBEERRSHERXERNREZLEH
Fig. 3 Phylogenetic tree of 15 strains of Penicillium sp. and other related strains based on IDNA-ITS sequences

by neighbor-joining method

al bl

B4 EREMARSERSE 7 XENRBERK
Fig. 4 Pathogenicity of Penicillium-inoculated apples on the 7th day
a: V& T RE MR AP2; be i W BBk OR1; c: R IZ I 75 %5 B bk OR3; d: fRIRTH 22 Mk OR4. al~dl: BIKNEIL;
a2~d2: JBEBt K. a: P crustosums AP2; b: P citrinum OR1; c: P. sumatrense OR3; d: P digitatum OR4. al-d1: whole symp-
tom; a2-d2: partial symptom.
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Fig. 5 Oviposition selection of Conogethes punctiferalis to healthy apples and Penicillium-infected apples
o HIFIR G R TR R AE P<0.01 F P<0.05 K P22 5 1 3 ns TR 22 5 R 3. ** or * indicates significant differences
at P<0.01 or P<0.05 level by y” test, respectively; ns indicates no significant difference by y  test.
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Eo thEIEX AR EERHERFERNIT AR KM
Fig. 6 Behavioral tendency of Conogethes punctiferalis to the

ORI
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level by Duncan’s new multiple range test.

3 Tt

ARAIFTEHG B B A A RF1E 5 rDNA-ITS 751
IIMTARZE A S5 T4 B A AR Y 15 BR AR 5> 31
BEER MERE O EEEENEREE. K
o R TR B oA 0 A R B R AR s A T
IR VBN R 00 o0 AR A D (E R B4
LTt S RIRAE I, 10 J5 B AR K s PR 43
A= R R sl R AR, 5 B R R BRI 5l
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Landolt, 2013; Du et al., 2016) , 4= 7= v a] 4 4 1 Ji
AR BALA W3t A bl 3 17175 2% (Welter
et al., 2005; Witzgall et al., 2008 ; ##i [l %5, 2014)
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