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ABSTRACT : Occurrence of Japanese gall-forming thrips, Ponticulothrips diospyrosi was surveyed from
143 orchards at 11 cities or counties in 6 provinces, Korea from 2008 to 2009. Occurrence of P. diospyrosi
was not observed from Jeju (4 persimmon orchards) in Jeju-do and Wanju (12 persimmon orchards)
in Jeollabuk-do. However, P. diospyrosi occurred newly in the orchards in Sanchung, Gyeongsangnam-do
and in Gangreung, Gangwon-do. Rate of damaged orchards by P. diospyrosi in Gumi, Mungyeong, Sangju
and Euseong in Gyeongsangbuk-do (73.3%) was higher than that of in Gyeongsangnam-do or Youngdong
areas in Chungcheongbuk-do. A maximum rate of damaged trees by P. diospyrosi was 23.5% in Gumi,
while the damage was lower in Sancheong and Jinju representing 0.2 and 1.6%, respectively. Rate of
damaged leaves by P. diospyrosi was the highest in Sangju (0.12%). P. diospyrosi occurred between
N35°07'50" and 35°51'24” and between E127°38'36” to 128°53'02”. Persimmon orchards close to mountain
were more damaged by P. diospyrosi. Edge parts of persimmon orchards were more damaged by P.
diospyrosi than inner parts, especially in orchards close to mountain. Also, the middle and lower parts
of tree canopy were more damaged by P. diospyrosi than the upper parts of canopy.

KEY WORDS : Persimmon, Ponticulothrips diospyrosi, distribution, damage

Z= 5yl daS AN (Ponticulothrips diospyrosi)©] TS| A S5 LobR7] #{ste] 2008
ERE 2009974 297 675 1I7] A - 9] 1437) 4 Ipdofl A 2=AE +35HA E‘r ATz Al
FA @ ) A5 %‘r—?—xl‘ﬂ(lyﬂ )l A Tzt gldlen, Fd=e] A e
o AHA Ao M= Tzt Aol ARk A& o4, o), A ”75‘ 11“01]*1—4 7“*5111
Heflo] ot e 73.3%§H 74‘)“0]4 SE FsAYel vist gt vsirEes A5
Tl Aol 23.5%= 7P eken el AR Goll = 02%2F 1.6%= Wt HAES &
FAG0] 0.12%= thg AR H Hl sto] Eokeh A= 591 35°07'507-35°5124", 57
127°38'36"-128°53'02" 2| o] ®azstar glslch s S A= Atte] Azt 7k e

*Corresponding author. E-mail: whitegrub@knu.ac.kr

— 431 —



432 Korean J. Appl. Entomol.

o4 BILT, Ak 7P TRIOIAE 1S TP RReA Astpom, -

shio] wajdgol otk

AMof : 7, sy, B, 1)

48(4), December 2009

T Yollde S5

TR ES|(Ponticulothrips diospyrosi)= 22| Okayama
Ao A 19758 A2 K 1% sfj5© 2 (Takashi, 1979;
Haga and Okajima, 1983), $-gjugtol| A= 2000 6
of e AU T3 BolA Hxz Fsf7} ==
tHLee et al., 2002b).

VSR Aol oFEo] AL Aslsi 71
Aelol el Az welw, shale] 29 4ol 2}
> H]—FHO] tq Eokog /\ﬂ7:] 7P94 /KOI-%L—AC—)L% Zﬁ?}/\]{]r/]‘
(Lee et al., 2002b). o217} %2 3klE 2000
ol 117) 241290 % = 2ol4] ma)7h shelsl v
9l O UKLee et al., 2002b), 2003 Shin ef al.0] AEz
Aol oJshH 67]%= 267 Al - Ftoll A EAYSEAL Q1%
19999 o] s o] FEa Ao Lepie.

S-eufetol A o] AuiHA 2 2006\ 7|Eo 2 o
o] 17.3% hao]al, B 72 11.17- hazZ & 28.4%
hao|tc}. ofo] H]3} Akl 2837 haollA] Aulj=iL Q)
TH Anonymous, 2007b). TH2] ¢ 1970\ )] o] & H
B £532 14E0] o Awgo] Fes] St
BlF=H|(Kim ef al., 1988), 20002 AX O 2 22.6%
hao] AuHZA A 185.14 Eolu} AAl=EloZ A I
ToJof| o)t 7}Aslero & 2006do]= 17.34 ha® 7+
Ao MARES 206.6H Eog @38 Z715+4
th He 7S A9 2o R AHEI =4, 2000
WHE 327ko] 4H|7) Z7)sk) ulel 7.4 haolgl Al
Zlo] 2006 ol= 11.1°4 haZ 50% <7151t Anonymous,
2007b). H-2> 72 Ato R Hebd e XHEe} &
Aok, Folcto Rt BAE Aol | 3

o+ 7]2-0] 8-10°C R A4 Auf=]ar )t Cho and Cho,
1965) T Z=AR= AR Ad AV 9 25 2]
02 AASEIA 32 Al ek onymous, 2007
Anonymous, 2009). £3], ZFEX]9L2 2008 & A
S8 7 A S3%E ARel, Hmel 4K
A2 A= AFFS] 47.6% 5 AFAISHL 1t Anonymous,
2009). o]#7] 7 AuRHo] Frleh PolE ulE
ZaSo] Alh v, 5 Sof vlate] LAk Afu7]H
%P7k AH o golalm, W Rs} Agke] Aol

1Z3E F7h AA B At FPRAEAREIAlE
A5ks17] W&ot Anonymous, 1999; Lim et al., 2008).

5.8 7He Tt Hlsle] WelE Pelol WEmS}
thLee et al., 2001; Lim et al., 2008). 121} Ts|&
FE d%o] FRolE Aol} glof 85 543} 183%0]
71E % o] QJtiForestry Research Institute, 1995; Lee et
al., 2002a, 2002b). A= He = vpz7 x| 2 3k
Ho 7} oA HFE Fa1 YA|WKShin et al., 2003),
FAE R A= EASE o2 AELL Qe W

He 4 ARSI AL Fake] we Holtt %, o
2 ATt E G ARe] ABEAS AstTIE
54 NE9 WAle] We =2 sjgols) Hs) 2

%}—Aﬂ}\]—g £X4 o7 o]_L— _9_ Z:]— 75]7(1— ],—_9_ 7/]—;(]%4_“—1“

o} ZEAPLL 20 %
et al., 1995; Lee et al.,2001; Lim e
A=l Q= W2 A AAE AR THeEE A
T oofyil, FHHO R TR B2 Fo] FAlo A
93 g Aejo] @) ulo] ATEAUH L Felrk
a5 = 74 Fasisolth

whebA] Aol A 20009 Hz a7t Shelw
% 1 msddo] 2715t Qe AEEA L] B2
2 AT ARl F/15hy i We T AuAs
2 2 A Aol A AulE L Sl A TR AEiRE
gpom ARl oln Ale] V)RR At
5}t

:HU

t al., 2008). &L}

4

R

osjezE =Al

o

Ao AEY = o) o Hef £AE HA A
F3& AsHA717] "ol Fa’t WA A sfgolaL
AA| A Sl B2 ol H|sho] E-2 sHolthLee et
al., 2001, 2002b, 2003; Lim et al., 2008). E3F ThHel
ol 4] Lee et al.(2002b)¥} Shin et al.(2003, 2004)0] <]



Park et al.: Occurrence and Damage of Japanese Gall-forming Thrips in Persimmon Orchards

sto] 2ARE HE Qltk whebA iAoz 2AE A
2 o|Fo|XA| oA WA ﬁ‘*EE W@ ge
AR 5 FrloR & zx]a 3 st Ay A

o 4
o &

ofx

4

N

2

R et
&

i
of
offt
e
u& I

o
olN
N
i)
k1
30
rr

A& %?%‘“41, 12)al 41 ZHHH
e 7S A Aol AF
o)Al 2008E 3 2009 Z/\}’S}OﬂEHTable 1.
20084 6ol = AR 47 A 457H)T} 2B 2771},
C’Joﬂ‘_ o 37H XI 50:‘7—}%, 8%(’“’]‘2‘ 701'% 57H ‘L]'T_
oA ZAVEIAIL, 200940 2ol om Aua AF
oA Zk2} 1279 47) Tl mARSHTh HEEA
o] o3t ¢leo] ma|- 92 Lee ef al.(2002b)3} Shin et
al(2003)9] ARE LA FFEE FA9E A
HE 1059) Zubrol A 242 AR 4749) ZHAE A
o 717} 10099 WSS 2Tk 2 Akt
o] YAFAH 54L ek Sistel Aol A e
A o] AeE B2el9lT, GPSE o] st} Ha

Bt o nEE S

HorE N o1e 1. Y

e

PR

ol

B AFAIGA AR 10 Hiele] AasAl T

433

ST 1: 29) 36°22'15"T}F 57 128°08'357, 1l
2: H9) 36°212179F 7 128°14'257, #4329
36°22'4479} S 128°12'32", T 4: 9] 36°26'39”
o} £73 128°04'42", T 5. E-9] 36°17°437 %} F7
128°58°30")& thAFO. 2 20084 49 26QHE 5Y 31
A7kx] Az 7HAoz FEAdee] oFt e 1)
A A ZAGAEL Tele] ozl &
ARE o] 242} ISFRS FASR AT F 40
S AR, FR, SRR LHeglon] Zjzte) HEy ¢
Aol BG5S 2ASHILE.

WA A FREAEY SR v s
L e Rk —L]’SH%% Duncan's Multiple Range
Test2 A @|H7t xjo|S BEAEASIY 1, ALo 2 HE]
31910) Aels) BT TsEte] ATTA A
wafstgon Tele] Slarumt gl wshg Aol
= ttest® EASFIUTHSAS Institute, 1996).

Zn ¢ 1

S H‘E‘éﬂﬂ% ZARRE 6715 1170 Al - o5 5 AIFAl
oF ME EtS Aleh 97 Altol WA¥ste] Fhtt
o) 40 2 231 9lotKTable 1, 2). Lg]al A 14371

Table 1. Altitude and distance of surveyed persimmon orchards from mountain and numbers of surveyed orchards for damage of

Japanese gall-forming thrips, Ponticulothrips diospyrosi

Surveyed orchards(m)

No. of orchards in

% damaged

Province City or county Date of survey Mean altitude ?r/i;ajn n?;itsgcii Surveyed Damaged orchards
Chungbuk Youngdong '08. 6. 30. 224.6 + 37.7 61.1 £ 109.5 27 11 40.7
Gangwon Gangryung '08. 8. 8. 414 + 314 180.0 + 249.0 5 3 60.0
Gyeongbuk Gumi '08. 6. 15. 853 + 334 85.3 + 334 6 5 83.3

Mungyeong '08. 6. 15. 201.0 + 53.1 206.7 + 254.2 3 3 100

Sangju '08. 6. 14-15. 1474 = 71.7 115.6 + 159.3 32 22 68.8

Uiseong '08. 6. 14. 683 + 4.1 375 £ 299 4 3 75.0
Gyeongnam Jinju '08. 7. 2. 60.7 £ 259 189 + 23.2 9 2 222

Sancheong '08. 7. 3. 139.4 + 50.3 103.2 + 176.6 38 14 36.8

Uiryeong '08. 7. 3. 98.0 = 18.5 333.3 + 288.7 3 2 66.7
Jeju Jeju '09. 7. 8. 96.3 £ 76.9 57.5 + 96.1 4 0 0.0
Junbuk Wanju '09. 6. 22. 106.6 + 33.9 492 + 73.1 12 0 0.0
Total 11 143 65

Surveys were made from 2008 to 2009.
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Table 2. Percentageof damaged tree and leaf by Japanese gall-forming thrips, Ponticulothrips diospyrosi

Damaged rate (%)+SD

Location of damaged orchard

Province City or county

Tree Leaf Latitude (low-high) Longitude (low-high)
Chungbuk Youngdong 2.4+3.5¢* 0.01+0.01ab 36°12'16"-36°13'40” 127°55'36"-128°02'33"
Gangwon Gangryung 4.0+4.2bc 0.01+0.01ab 37°42'49"-37°51"24" 128°50'45"-128°53'02"
Gyeongbuk Gumi 23.5+25.8a 0.1+1.62ab 36°15'05"-36°18'43" 128°08'52"-128°17'02"
Mungyeong 10.0+0.0abc 0.03+0.0ab 36°34'19"-36°37'33" 128°01'42"-128°02'53"
Sangju 22.1+26.7ab 0.12+0.17a 36°16'33"-36°33'58” 127°56'19"-128°07'47"
Uiseong 22.5+20.6ab 0.08+0.06ab 36°22'09"-36°23'10” 128°22'47"-128°25'36"
Gyeongnam Jinju 0.2+0.4¢ 0.01+0.01ab 35°07'50"-35°11'56" 128°07'50"7-128°10'14"
Sancheong 1.6+1.6¢ 0.01+0.02ab 35°15'25"-35°24'13” 127°38'36"-127°59'52"
Uiryeong 16.7+20.8abc 0.02:£0.02ab 35°20'177-35°20'56" 128°10°54"-128°11'44"

Jeju Jeju Oc 0b - -

Junbuk Wanju Oc 0b - -
Total 11 - - 35°07'50"-35°51"24" 127°38'36"-128°5302"

*The same letters within a column indicate no significant difference among surveyed areas (Duncan's Multiple Range Test, P<0.05).

Table 3. Damaged tree rate and number of damaged orchards by Japanese gall-forming thrips, Ponticulothrips diospyrosi in persimmon

orchards depending on distance from mountain

Distance from

Number of persimmon orchard

% damaged Mean damaged

mountain(m) Surveyed Damaged orchard tree rate(%)+SD
0 52 28 53.8 12.4+21.7
0-50 45 15 333 5.7+16.4
50-100 18 5 27.8 4.2+8.4
100-500 25 13 52.0 6.4+11.7
>500 3 1 333 10.0£17.3

ZAYE F 45.5%<1 937 oA a7} 2ol F
AtHTable 1). ool &e & o] 457 bt
o F 337 FdolA] Aol helElof 73.3%2] wsfat
s Holom Aot MY, oY x3ete did
O ZFA| HollAl= 36.0%2] Tallatde-g B GIrK(Table 1).
T2y Aol AR A=A 242k 2R 47400
127]14 moflhe Ao o] vsjaldo] =els
A kgt B, e A Aol Ae 57 2ARRY
& 3304l ws7E gelEslch Aol 2%t
AU TS Fu|x] o] 23.5% % 7P w3koH
250 A, AEA G2 0.2%2} 1.6%, 2.4%2] 955
£-8 Ho] 1 7ajr} Wkt Table 2)(df=10, 132, F=5.77,
P<0.0001).

3H, A ol ot g gE2 0.01-0.12%=
wlokg], A52]990] 0.12%F 714 =9tk Table 2)(df=10,
132, F=4.29, P<0.0001). AR WollA] g
ol ot sz Aboll 9IAITE 5270 A 5 287K A
of Zaf7} ekelwo] 53.8%2] Fsjedes HoH

100 m ©]%+ 500 m ofs} Aol YA|gF 257 1 F
137 kel 4] Tsfi7} ghelE]o] 52.0%2] s atdEs
H3ltKTable 3). MAH o= ALCZRE 7l7kg 3ol
W 3tof| Hsto] EAHH o] wsfjulo] wWoroLt
FHIAE }AUTHr=-0.00928)(Fig. 1). ALC.2FE 7}
7he- Q)R] mlo] FA ol nlste] AaEaid
glofl ot Hofe} HaHEANA & FFS HA
CHFig. 2). Z8al TS 5k Aol vlsto] 57
o} d}o] Wolth(Fig. 3)(df=2, 9, F=5.15, P<0.0324).
Shin et al.(2003)& HEZAIS E3lo] A5 9ut
5 olabol A Aol ot Tz itk
Hustgl o), 2 A A= Aot A& oA 1
£ URd A} oo 25 s
U Zle
Yo Hry g2 el RARAY]

A A o] Aol RE ERlsfof &
shH, AdA] o)A Shin er al.(2003)2] HAEZA

A 147K A - ol Ao sk Qleka st

)

e
o
g
oN

o

RS 7 TS|

(S 1
T
)
=

i) mg% N K

ot
sy
O N oz fle

—_



Park et al.: Occurrence and Damage of Japanese Gall-forming Thrips in Persimmon Orchards 435

y = -0.0001x + 0.1013
* * R? = 0.0227

% damaged tree rate

0 100 200 300 400 500 600 700

Destance from mountain

Fig. 1. Correlation between the distance from mountain and the
rate of damaged tree in persimmon orchards.

100

o 80 - ®lnner

w

-

P Edge

260 -
o

@

2,40 -

£

L]
o

- I I I

0 *4- T T T T
1 2 3 4 5
Orchard
5 .
4 | |

E4 Inner [

£ Edge

&3 -

£
3 |
w 2

[
=
\Q
1 T

T
ol B wm  mmdn i

1 2 3 4 5
Orchard

Fig. 2. Rate of damaged tree (upper) and leaf (lower) by Ponticulothrips
diospyrosi in the persimmon orchards in Sangju, Gyeongbuk, 2008.
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