I Original article KOREAN JOURNAL OF APPLIED ENTOMOLOGY I

Tr 3 23 EF 019 K] (©) The Korean Society of Applied Entomology
Korean J. Appl. Entomol. 53(2): 157-169 (2014) pISSN  1225-0171, elSSN  2287-545X
DOI: http://dx.doi.org/10.5656/KSAE.2014.03.1.059

A Survey on Diseases and Insect Pests in Sweet Persimmon Export Complexes

and Fruit for Export in Korea

Young Hak Jung, Eun Ju You, Daeyoung Son, Jin Hyeuk Kwon', Dong Woon Lee”, Sang Myeong Lee” and Ho Yul Choo*
Division of Applied Life Science(BK21 Program), Department of Applied Biology, College & Institute of Agriculture & Life Sciences, Gyeongsang National
University, Jinju, Gyeongnam, 660-701, Korea
'Eco-friendliness Research Department, Gyeongsangnam-do Agricultural Reserach & Extension Services, Jinju, Gyeongnam, 660-985, Korea
2Major of Applied Biology, School of Ecological Environment and Tourism, Kyungpook National University, Sangju, Gyeongbuk, 742-711, Korea

ABSTRACT: Between 2010 and 2012, diseases and insect pests of sweet persimmon were surveyed at sweet persimmon export
complexes and non-export orchards in Suncheon, Jeonnam Province; Jinju, Changwon (Dongeup and Bukmyeon), and Gimhae,
Gyeongnam Province; and Ulzu, Ulsan. The following diseases were found in the sweet persimmon orchards: angular leaf spot
(Cercospora kaki), anthracnose (Colletotrichum gloeosporioides and Colletotrichum acutatum), circular leaf spot (Mycosphaerella nawae),
powdery mildew (Phyllactinia kakicola), and gray mold (Botrytis cinerea). Circular leaf spot was the most frequent and serious disease, and
C. gloeosporioides and C. acutatum were found on fruits. Thirty-three insect pest species that belonged to 32 genera of 20 families in 5 orders
were found in the sweet persimmon orchards; the two-spotted spider mite, Tetranychus urticae, was also found in the surveyed orchards.
Apolygus spinolae, Pseudaulacaspis cockerelli, and Adoxophyes orana were widely found in the surveyed orchards; Spodoptera litura and
'Homona magnanima were also recorded. Damage by insect pests was low, and the quarantine insect pests peach pyralid moth (Dichocrocis
punctiferalis) and persimmon fruit moth (Stathmopoda masinissa) were rarely or not found in the sweet persimmon export complexes. In
addition, other quarantine insect pests, such as persimmon false spider mite (Tenuipalpus zhizhilashviliae) and Japanese mealybug
(Planococcus kraunhiae), were not detected. These quarantine insect pests were also not found in the sorting places, storage houses, and
fruits for export; however, scale insects and two-spotted spider mites were found at a low rate. Although anthracnose (C. acutatum)
infested fruit was found in the storage houses, only one in Jinju and Gimhae.
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Table 1. Diseases of sweet persimmon and the level of damage in sweet persimmon export complexes between 2010 and 2012

.. Changwon .
Disease Year Suncheon Jinju Dongeup Bukmyeon Gimhae Ulsan
EO NEO EO NEO EO NEO EO NEO EO NEO EO NEO
2010 - X - X - X + - X +
Cercospora kaki 2011 < < . . . . < < 4 . < <
By
2012 + + + + + + X X + + X X
Colletrotrichum 2010 + X + X + X + X + X + X
gloeosporioides 2011 X X + + + + X X + + X X
Ay 2012 + + + + + + X X + + X X
Colletrotrichum 2010 - X - X - X - X - X - x
acutatum 2011 X X + + + + X X + + X X
A 2012 - - + + + + X X - - X X
2010 + X + X + X +++ X + X + X
Mycosphaerella nawae 2011 < < . + 4 . < < . . < «
SR
2012 + + + + + + X X + + X X
2010 + X ++ X + X + X + X + X
Phyllactinia kakicola
_ 2011 X X - - - - X X - - X X
sl7hsy
2012 + + - - - X X X X
Botrvis ci 2010 - X - X - X - X - X - X
otrytis cinerea
Aoz ro] 1) 2011 X X - - - - X X + + X
2012 + + - - + T x + + X X

EO, export complexes; NEO, nonexport sweet persimmon orchard.
(x) not surveyed, (-) none, (+) less than 10%, (++) 10~20%, (+++) over 20%.

Table 2. Insect pests and mites with % damage (+5.D) found in export complexes and non-export orchards of sweet persimmon

Part Insect Year Suncheon Jinju
Jun. Jul. Aug. Sept. Jun. Jul. Aug. Sept.
2011 EO X X X X 0.89£0.25 1.00+0.17 1.22+0.69 1.11+0.54
Shoot Lygocris spinolae NEO X X X X 0.83£0.17  1.06£0.25 1.00+0.17 1.50+0.88
o R | A =AY 2012 EO 6.44+1.11 9.89+0.51 839+1.77 9.89+0.51 17.61£7.24 18.56+4.19 15.50+£3.77 17.11+4.03
NEO 4.78+0.48 10.00+1.04 10.00+1.04 10.00+1.04 20.78+5.28 29.7242.18 26.724+4.00 26.50+4.80
EO - - - -
Pseudaulacaspis 2011 x X x X
rerelli NEO X X X X - - - -
cockerelli
o - EO 0.33+0.58 0.20+0.35 - 0.20+0.35 - - - -
AUEZEA 2| 2012
NEO 0.67+0.70 0.60+0.53 - 0.60+0.53 - - - -
. . 2011 EO X X X X - - - -
Ceroplastes japonicus NEO X X X X - - - -
1=Rulb/i3)=:] - - - - - - - -
AwuzA g EO
Branch NEO - - - - - . . -
2011 EO X X X X 2.00+£3.46 - - -
Euzophera batangensis NEO X X X X - - - -
wererg L O - - - - - - : -
2012
0 NEO - - - - - - - -
. ' 2011 EO X X X X - - - -
Eumeta japonica NEO X X X X - - - -
PR U EO - : : : . : . .
o o [¢]
2012
0 NEO - - - - - - - -
EO X X X X - - - -
. 2011
Leaf Eumeta minuscula NEO X X X X - - - -
AU »o1p O - . - - - - - -
NEO - - - - - - - -
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Table 2. Continued

Part Insect Year Suncheon Jinju
Jun. Jul. Aug. Sept. Jun. Jul. Aug. Sept.
2011 EO X X X X - - 0.02+0.02 -
Homona magnanima NEO X X X X - - 0.03+0.05 -
ApQlol ey EO - - - - - - - -
2012 NEO ) ) ) ) ) ) ) )
EO X X X X - - - -
Adoxophyes 2011 NEO < < < < ) i i i
paraorana. EO B _ _ B _ _ _ _
ofj R EL ?_T]_tﬂ-o H}
fr e lholuy 2012 NEO i i i i i i i i
. 2011 EO X X X X - - - -
Spodoptera litura NEO X X X X - - - -
chall A A e Uk 5012 EO - - - - - - - 0.04+0.08
NEO - - - - - - - 0.03+0.05
Leaf EO X X X X
A.doretus 2011 NEO < < < < ) i i i
tenuimaculatus EO
=R =RR P E=A0) 1) - - - - - - - -
FerEAATAl 2012 (b 0.020.02 - 0.02:£0.02 . - - -
. . EO X X X X - - - _
Pon{zculothr.zps 2011 NEO < X < X ) i i i
diospyrosi EO
Zralz A - - - - - - - )
aeEAEe 2012 NEO - - 0.01+0.02 - - 0.0120.01 - -
. EO X X X X - - - -
P Se”j::l"e‘l‘l’_sl’"‘ 20 ko X X X - 0.53£0.92  0.07£0.12  0.14+0.24
ocker
*“jr“‘ 7;2]; 4 a0;2 FO - 004007 - 0.040.07 . - 0012001 001002
SrTeatE NEO - 0.0440.05 0.13+0.12  0.04+0.05 - 0.03£0.05  0.05+0.06 0.12+0.13
. 2011 EO X X X X - - - -
Asiacornococcus kaki NEO X X X X - - - -
Y ZA Y| 2012 E© - - - - - -
NEO - - - - - - 0.03+0.05 -
. . 2011 EO X X X X - - - -
Ceroplastes japonicus NEO X X X X - - - -
=R=1P// 5 a)E}] R - - R - - - -
74‘—'1“——'_—1 ]EEH 2012 EO
NEO - - - - - - - -
Leaf
2011 EO X X X X - - - -
Metcalfa pruinosa NEO X X X X - - - -
b= Y| EO - - - - - - - -
2012 NEO ) ) ) ) ) )
. 2011 EO X X X X - - - -
Tetranychus urticae NEO X X X X - - - -
Zlo]-S-off 5012 EO - 0.13£0.11 0.25+0.21  0.13+0.11 - 0.28+£0.15 1.02+0.80 1.05+0.78
NEO - 0.24+0.12 0.35+0.15 0.24+0.12 - 0.28+0.11 1.48+0.70 1.61%0.65
Adoxonh 5011 EO X X X X 0.7240.20 0.7240.20 0.05+0.06 0.77+0.28
a;’;‘jfwyl;‘ NEO  x X X X 1.58+0.48 1.58+0.48 1.67+0.36 0.80+0.55
OHEI‘Z'EJ:"“*Oi B 2012 EO - 1.27+0.86 1.35+0.56 1.27+0.86 - 2.25+1.25 2.00+0.79 1.82+0.41
T ° NEO - 0.68+0.15 1.3240.43 0.68+0.15 - 0.57+0.33 0.95+0.51 1.28+0.65
011 EO X X X X - 0.18+0.16 - 0.38+0.32
Stathmopoda NEO  x X X X ; 045:020 - 0.58£028
1 asinissa
Fruit pmap e O - 002:003 0.02£0.03 - - - 0.1720.08
sl NEO 0.10+£0.10 - 0.10+£0.10 - 0.05+0.05 - 0.23+0.13
o ) 2011 EO X X X - - - -
Dic o'croczjv NEO X X X . ) ) )
punctiferalis EO 0.02£0.03 0.020.03
seorduy 2012 oo T R
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Table 2. Continued

Part Insect Year Suncheon Jinju
Jun. Jul. Aug. Sept. Jun. Jul Aug Sept.
2011 EO X X X X - - - -
Calguia defiguralis NEO X X X 0.03+0.06 - - -
Suio] detruy EO - - - - - - -
2012 NEO i ) ) i ) i i i
2011 EO X X X X - - 0.15+0.18 0.53+0.20
Fruit Hemipterans NEO X X X X - - 0.28+0.25 0.87+0.38
== iR 2012 EO - 0.05+0.05 - - - - -
NEO - - 0.05+0.09 - - - - -
. . 2011 EO X X X X - - - -
Ceroplastes japonicus NEO X X X X - - - -
Az g O - . - : - : : -
2012 NEO i ) i ) i i i
Table 2. Continued
Changwon Gimhae
Part Insect Year Jun. Jul. Aug. Sept. Jun. Jul. Aug. Sept.
2011 EO 0.72+0.59 0.72+0.38 0.72+0.38 1.22+0.1 1.39+0.59 1.39+0.75 1.17+0.50 1.17+0.50
Shoot Lygocris spinolae NEO 1.63+1.21 1.83£0.76 1.83£0.76 2.21+1.02 1.56+1.02 2.56+0.59 2.61+0.19 2.61+0.19
ol Y] A =AY 2012 EO 1.56£1.54 10.28+4.84 8.1743.17 6.61£3.10 2.06+£0.79 3.67+1.59 7.67+3.84 5.72+4.10
NEO 3.75+7.17 4.92+1.03 4.92+1.97 3.75+1.34 6.33+£0.60 4.28+1.25 8.00+2.77 7.06+2.71
Pseudaulacaspis 2011 EO ) ) ) ) ) ) ) )
cockerelli NEO i . . i ) i i i
AL k] 1 EO - 0.13+0.23  0.07£0.12 0.07+0.12 - - - -
AU Y 2012
NEO 0.15+0.30 0.15+0.30 - 0.20£0.40 - - - -
2011 FO i i i i i i i i
Ceroplastes japonicus NEO 1.50+3.00 - - - - - - -
AGHAZA 51 EO 013023 - - - _ B ) 3
Branch NEO 0.35+0.70 0.15+0.30 22.80+44.15 1.35+2.70 - - - -
2011 FO i i i i i i i i
Euzophera batangensis NEO - - - - - - - -
D O - - - . - . . .
2012 NEO i ) ) i ) i i i
EO - - - - - - - -
Eumeta japonica 201 NEO - - - - - - - -
R e IR IR O R - - . - . . :
NEO - - - - 0.07+0.12 - - -
2011 E© ) . ) ) . ) ) )
Leaf Eumeta minuscula NEO - - 0.03+0.03 - - - - 0.02+0.03
P IR Ll 2012 EO - - 0.01+0.01 - - - - -
NEO - - - - - - - -
2011 EO - - - - - - 0.01+0.02 -
Homona magnanima NEO - - - - - - 0.01+0.01 -
Ao bRy 5012 E© - - - 0.04+0.04 - - - -
NEO - - - 0.05+0.07 - - - -
EO - - 0.01+0.02 - - - - -
Adoxophyes 2011
Leaf paraofa})'t}a. NEO i ) 0.03:0.04 i i i i i
fmEjolatol L 2012 EO - - 0.01£0.02  0.04+0.04 - - - -
NEO - - 0.02+0.02 0.05+0.07 - - - -
EO - - - - - - - -
Spodoptera litura 2011 NEO - - - - - - - -
A EO - - - - - - - 0.2440.20
NEO - - - 1.21+2.02 - - - 0.42+0.13
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Table 2. Continued

Part Insect Year Changwon iz
Jun. Jul. Aug. Sept. Jun. Jul. Aug. Sept.
EO - - - - - - - -
A.doretus 2011 NEO i ) ) i ) i i i
tenuimaculatus EO
==Lzl o ” - - ” - B B -
FeREAAZ o] 2012 NEO i ) ) i ) i i i
EO - - - - - - - -
Ponticulothrips 2011 NEO i ) ) i ) i i i
Leaf diospyrosi
%‘ﬂ%l—zﬁ‘ﬂéﬂﬂ o O - - 0012001 - - - - -

e NEO - - - - 0.01+0.01 - - -
Pseudaul < 2011 EO - - - - - - 0.27+£0.47 0.14+0.24
SQZOZ: “e"l‘l’,sl’"‘ NEO - 0234046 030£043 025:029 - 0.54+0.48 0.38+0.65 0.17+0.30

er

Aqoasa oo B0 - - 001001 0.07+0.13 - - 0.07+0.12 0.07+0.07
e NEO - 0.01£0.03  0.03£0.03 0.15£0.20 - - 0.19£0.33 0.19+0.33

EO - - - - - - - -

2011

Asiacornococcus kaki NEO - - - - - - - -

duREoyZEE 0 EO - : - . - . . .

NEO - - - - - 0.0120.02 - -

2011 0 ) ) ) ) . ) ) )

Ceroplastes japonicus NEO - 23.23+46.47 4.80+9.61 2.13+4.27 - - - -

AwEzAEd ., EO - - - - - - - -

Leaf NEO - - 5.59+0.11 2.65+5.19 - - - -

2011 EO - - - - - 0.01+0.01 - -

Metcalfa pruinosa NEO - - - - - 0.03+0.03 - -

SERIEED) EO - . . . : : : .

2012 | ] ] ] ] ] ] ] ]

) 2011 EO ) ) ) ) ) ) ) )

Tetranychus urticae NEO - - - - - - - -
ulo]-S-of 2012 EO - 5.84+7.18 3.4443.53 2.66+2.38 - 0.21+0.09 0.23+0.14 0.23%0.15
NEO - 0.76+0.59 0.63+£0.45 0.52+0.36 - 0.38+0.27 0.38+0.13 0.38+0.13

EO 0.65+0.38 0.6+0.38 0.62+0.29 0.75+0.35 1.27+0.61 1.27+0.61 1.33£0.51 1.70+0.58

Adoxophyes 2011 EO 1.4040.81 1.40:0.8]1 139:044 148£0.17 2.32:044 2324044 2.4040.54 2.3240.93

paraorana.

EO - 0.97+0.85 1.55+£0.51 0.62+0.10 - 0.274£0.03 1.30+0.26 1.85+1.26
o R EL ?_T]_tﬂ—o H}
Fruit flepesiaely 2012 NEO - 1.80+0.20 1.76+0.66 1.34+0.42 - 1.43+0.90 2.35+0.73 2.58+0.88
4 Stath J 2011 EO - 1.8+0.57 - 5.00=1.00 - 0.3240.08 - 0.17+0.18
atnmopoda NEO - 04520.16 - 056£039 - 022026 - 037x0.18
7’:’;;;’7”\;; o EO - 0026003 - 017005 - - - 0.030.03
noe NEO - 0.04=0.05 - - - 0.05+0.05 - 0.120.03
. ) EO - - - - - - - -
chhahcmcz's 2011 NEO i 0.0140.03 ) i ) i i i
punctiferalis EO i i i
Eeobgud 2012 NEO i i i i i i i i
EO - - - - - - - -
2011
Calguia defiguralis NEO - - - - - - - -
Eplo]erabm e - - - - - - - -
gty FO
Fruit NEO z z z z z z z z
2011 EO - - 0.08+0.14 0.28+0.10 - - 0.32+0.30 -
Hemipterans NEO - - 0.21£0.22  0.20+0.18 - - 0.47+0.26 -
HRYF 2012 EO - - - - - - - 0.02+0.02
NEO - - - - - 0.02+0.03 - 0.05+0.09
EO - - - - - - - -
Ceroplastes japonicus 2011 NEO - - - - - - - -
AguzAdd o EO - - - . - . . .
NEO - - - 0.03+0.05 - - - -

EO, export complexes; NEO, non-export sweet persimmon orchard.
X, not surveyed; -, non-occurrence.
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Table 3. Numbers of insect pests found in export complexes and non-export orchards

Insect Year Suncheon Jinju
Jun. Jul. Aug. Sept. Jun. Jul. Aug. Sept.
2011 EO X X X X - - 0.28+0.10  0.40+0.20
Riptortus clavatus NEO X X X X - - 0.38+0.20 0.62+0.30
w7 s g = A 012 O - - - - - - - 0.1240.10
NEO - - - - - - - 0.22+0.00
2011 EO X X X X - - - -
Halyomorpha halys NEO X X X X - - - -
L2l EO - . - : - - : :
2012 NEO i i i i i i i )
2011 EO X X X X - - - -
Dolycoris baccarum NEO X X X X - - - -
oreteliealn] O - : : : . . . :
2012 NEO i i i i i i i i
2011 EO X X X X - - - -
Nezara antennata NEO X X X X - - - -
ERIE EO - i i i i i i i
2012 NEO i i i i i i i )
2011 EO X X X X - - - -
Lycorma delicatula NEO X X X X - - - -
el EO - - - - - - - -
2012 NEO i i i i i i i )
2011 EO X X X X - - - -
Metcalfa pruinosa NEO X X X X - - - -
L] »o12 E© - - - - - - - -
NEO - - - - - - - -
2011 EO X X X X - - - -
Stathmopoda masinissa NEO X X X X - - - -
A o O - i i i i i i i
NEO - - - - - - - -
Table 3. Continued
Changwon Gimhae
Insect Year Jun. Jul. Aug. Sept. Jun. Jul. Aug. Sept.
2011 EO - - 0.10+£0.10 0.23+0.10 - - 0.13+0.10  0.13+0.10
Riptortus clavatus NEO - - 0.25+0.10 0.18+0.10 - - 0.10+£0.10  0.10+0.10
e m o 2 A so10 EO - - 0.02£0.00 0.02+£0.00 - - 0.02£0.00 0.03£0.10
NEO - - 0.01+0.00 - - - 0.13£0.20 0.18+0.10
EO - - - - - - - -
2011
Halyomorpha halys NEO - - - - - - - -
AP Ay so12 EO - - - - - - - -
0 NEO - - - - - - - 0.03+0.10
EO - - - - - - - -
2011
Dolycoris baccarum NEO - - - - - - - -
S
At 5012 E© - - - - - - - -
NEO - 0.01+0.00 - - - - - -
2011 9 i i i i i i i i
Nezara antennata NEO - - - - - - - -
EM =AY »012 FO - - - - - - - -
NEO - 0.01+0.00 - - - - - -
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Table 3. Continued

Insect Year Changwon Gimhae
Jun. Jul. Aug. Sept. Jun. Jul. Aug. Sept.
EO - - - - - - - -
Lycorma delicatula 201 NEO - - - - - - - -
o] EO - - - - - - - -
2012 NEO - - - 0.01+0.00 - - - -
2011 EO - - - - - - 2.00+£3.50 18.28+31.70
Metcalfa pruinosa NEO - - - - - - 3.02+£2.60 37.35+33.00
oA »012 EO - - - - - - 2.62+4.50  0.90+1.60
NEO - - - - - - 7.27+6.60 2.73+2.40
EO - - - - - - - -
Stathmopoda masinissa 2011 NEO - - - - - - - -
HEA 2012 EO 0.03+0.10 - - - - - - -

NEO - -

Numbers in the column are the mean number of collected insects (+S.D) per tree.

X, not surveyed; -, hon-occurrence.

7k 22399 - gate) 7 mhelol N §% 30kl 7} e A
EHomg o83 4222 ol Iti(Observation data).
201199] ZAJo| A= vk &l 3=0] 2220109 9] ZAFS}
ulatelrh. ofuael e, Erielulseea,
ol gluol i, Ajeleolub, hel |, ALk
ZA e Fo] WAL 2181 m(Table 2, 3), TEIHAolA
L Hulo|-Loflof o5t T3z} A 9] BF 2=Z3)-9l0f| 4] 5.8%°1
e Aelstale sisol met tha 2pol= glont vlsle2
0~2.0% HLAATE 2012 0= AL 9] 3 HlpEatdof|l A 7
of| ot A7 29.7%, AFDZA 7 22.2%
£ 71555tk 1231 20119 EA Lol ofjt 1] sflgo] A
O 7 pEAAo)A 5.0%7HA] 7155 3ol A7) wzoll
201240 S-2fetglont x| HeEe He] ursTte
oflA 0.2%7}F 71 =2 #sfieo] SAthTable 2).
Sahelol ) e EUS ol 88 AolshE BgohEt
3} A Lk o] HPS AN AT 20119 ZAlol A B
oFgLpS a2 2o 4 627 o) 717 15te), 3utel 7} )
A% 9131, 2012610l 2. Aol A] 7] whek xpol 4 919k
Ak 1o}e) sk A E gz AR ool A 2o, 11
ZEA ol A= 8o, AR Foll A= Tholl - =L
FAFEE 20129 5] A Hof|Ant Twpz]7F Y =1

SHA 2 B AA).
sl AP 910] SLE o 4] ZLpFoSols WA
otk

201133} 2012 2d0f 24 wlsdu e o] WS =4

327 20114 62 Sh(6 Y 23 ) FH B ] F 5
R} op AR ofgo] B 57U Féol st &

a5 -

40 -

35 4

30

25

20 4

15 4

10 +

No. of M. priinosa adults/30 branchesftree

5 -

o

6/29 7/13 7/27 8/10 8/24 8/7 g/21 10/5

Date

Fig 1. Density of Metcalfa pruinosain sweet persimmon orchards
in Gimhae between 2011 and 2012.

oML, A5 1~ 20t Yeh] AlAkskgih 8 Zeoll=
g5l Tl ol gste] i Wt 3ute] 7L A E ek 8¢
TR o) = 221 ul2| 2 H U2 E o] 2 3 Az} ghasle] 10
Zol = HPA R R] $RQITE 201213 9] AL Al A TiElo] 1]
Z=atgley, 28U U 2011 AR =90tk =, 6Y ok
U o] FE el oA Lol A '’ E]7] Al Afsto] 8
4 $7 7940501 2 Hh A 7F H AL 9Y 2oll= w4
3] 1r4skgith(Fig. 1).

Mare s2ilo| Holis AL

e apae] skl A WS 2Rt AT 2011 e
= ARz e, o gty §5, HutolSof 5
AUz e et AU o) Sa

2 MBS ASish il Aol 1~ 5ol SR

o
L
N
w4
32 J
_\1
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Table 4. Insects and mites found in the sorting places of sweet persimmon fruits

. Suncheon Jinju Changwon Gimhae
Insect or mite Year
EO NEO EO NEO EO NEO EO NEO
Eriococcus largeresstroemiae 2011 - - - - - - - -
A Yz 2012 - - - - - - + -
Pseudaulacaspis cockerelli 2011 + + - + - +
Atz e 2012 + + - + + +
Ponticulothrips diospyrosi 2011 - - - - - - - -
A 2012 - - - - - - + -
Adoxophyes orana 2011 + + + + + . 1
ofj itk Qleko Ry 2012 - + + + + + +
Aceria diospyri 2011 - - - - - - - -
ArEgol 2012 - - - - - + - -
Amblyseius eharai 2011 +++ +++ +++ +++ +++ -+ 4+ -+
mzjole]g-of 2012 A+ A HHE R R R -+
2011 - - - - - - + -
Peloribates sp.
2012 - - - - - - R +
Panonychus ulmi 2011 - - - - - - - -
ARzl 2012 - - - + - - - -
Tyrophagus urticae 2011 + + - + -
ool 2012 - + + + +
EO, export complexes; NEO, non-export orchards.
(-) none, (+) 1 - 5 individuals, (++) 6 — 10 individuals, (+++) over 10 individuals from 100 fruits.
The data were made with 100 fruits randomly selected from EOes and NEOs in the given area.
Table 5. Insects and mites found in sweet persimmon fruits for export
Insect or mite Year Suncheon Jinju Changwon Gimhae
Pseudaulacaspis cockerelli 2011 + - - -
ALz e 2012 i i - _
Adoxophyes paraorana 2011 - - - -
ofj L glro Ry 2012 - + - =+
Amblyseius eharai 2011 -+ +t +++ +++
73] ofef-g-of 2012 e e e -+
Panonychus ulmi 2011 - - + -
ARtks-of 2012 - + - -
Tetranychus urticae 2011 - - -
utol-s-of 2012 + + -

-, none; +, 1-5; ++, 6 - 10; +++, over 10 out of 100 fruits.

* Adeoxophyes paraoranalarva was found as dead.

The data were made from 100 fruits randomly selected from Agricultural Products Processing Center of National Agricultural Cooperative
Federation in the given area.

1~5 7HAI7F A= QAL of s ol 52 A9 o, ey zx el s Ader deiAe a=
e IS A QfR s Aol A g EE I 20120 TR AEAl SRS AT L 9] FhpRE-Soll, ARl 5
of Aupg gt A HAE s = 201 1A =9} H|S2akgl e %= 2 A} E|QTH(Table 4). v} o] aks Wk w] 7] okglct,
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20119 23179 4= b g1, ofmtijoluol}
i 50) 201201 21594 1ol Sk 242 pe) 24
A 1ake) 4] s gle Aol Soliz 20116 A3 A|oelA
gk HA |91 A2k 20121 2ol A HAS A|ofat mE K| o]

o WrE gl 1 o) Am&oﬂmowoﬂt 49,2012
oz R ool 4 HIE 2L AelSLs Bolg 2e 919

o o]y k= HEA LR OPOPﬂ(Table 5).

A
FEo

o
oY o
:?ig(
1o
=
5
>

WE

Selufee] bR ezl WelEEe HEslel A
o], 120, WP 5 224 25%0] 72 wo]
tH(The Korean society of plant pathology, 2009). &1}
UL 7 54650 & 628 oK 5 49l
g Ao 5~6Y Ak o]l Qo 4], mItLut
L7 71A] Yol A, EHAH(C. gloeosporlotde

32 L
fo rlo rr =&Y 20 oM

& oE

59 aj<=

#8069 8 7, A, C el 13 13
= oA S, S FHE A 6 e~ 10
AolA, S7FEHEE 44 Sle~ 5 YoflA] AR T F
A7 RHE 22 dolM e T H A YR
o)1, Ao A= Bl w ol ]l £3] C. gloeosporioidest
of o3t A Qfof] A3t Aol A A= AR C. acutatum
ol o3t 'Y= Fo)7F a5tk Wolqltk §AH(C.
gloeosporioides)-&- 7+ A Al ol 7Fa A4 == H ol EP%E
S g2 3 ol 2 wEE AL Sl SRt
85 27199E 7HH 4L 7R of e 75'—?—:
‘l‘/\ﬂe %ﬂ 1A 2 8] | 3HE el 2F AAtol 2 1)
= S| FRA ol M = 750l wheh 2 A s 2
3} %EHOM(Kwon et al., 2000; Kwon and Park, 2004b; Lim et
al.,, 2008). R Aot 51 Foll A= Adxk Al Al A = A
sk o] TABOA TRl welel 7ja)E 7] v}
(Kwon and Park, 2004b). 712|311 5L FY Y GH = 75 A
B oA 25 SAsh Qlou] T AA L sl
Aoy T &f|7| 71 A THKwon et al., 1998) 2] A=,
A, A 5-9] A7} =2 =] o(Kwon and Park, 2004a) 5
ZtollM= 2 siE YA ot T A =7F AR C.
gloeosporioides T2 73 Q-aFo] kS 3] 9] 1.2 Tr53) 3
FoNA Aol FAE B O] 2 2ATE Ao 2l
H]4ksto] of gl Aol 7 st A | 57Fsk7] wZell Al
715 =X WA o8& o]tl(Kwon and park., 2004b,
Kwon et al., 2007). E3F ZrHE GhA S thekgt A=A o]
o3t #jgFAdE0] Eal(Lim et al., 2009a, b)=)3L Ql11, <=1}
of| ¥rRSt C. gloeosporioides?}t C. acutatum THAH-2 A AT}k

l“—‘;

ol e

£

]—/\O

Table 6. Insects, mites, and diseases found in the storage houses of sweet persimmon fruit

Insect or mite Year Suncheon Jinju Changwon Gimhae
Adoxophyes paraorana 2011 - - - -
off it Sl ko 2012 - - + -
Amblyseius eharai 2011 - - - -

7130l 2f-g-of 2012 +H+ +H +H+ H

Tetranychus urticae 2011 - - - -
Zutol-gof 2012 AR - - .
*Colletrotrichum acutatum 2011 - - - -
EhA 2012 - + - -
* Mucor piriformis 2011 - - - -
5 2012 - - ; +

-, none; +, 1-5; ++, 6 - 10; +++, over 10 out of 100 fruits.
*Disease was calculated with infected fruits.

The data were made from 100 fruits randomly selected out of three boxes in the storage house of National Agricultural Cooperative

Federation in the given area.
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