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The Status of Spot Damage and Fruit Piercing Pests
on Yuzu (Citrus junos) Fruit
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Duck Soo Chei, Kyu Chin Kim' and Keun Cheol Lim

Abstract - This study was carried out to investigate the status of spot damage by fruit piercing pests
and the kinds of these pests on yuzu (Citrus junos) fruit in Koheung, the most chief producing district of
yuzu fruit in Korea, from ’97 to *99. The extent of spot damage by fruit piercing pests on yuzu was
increasing in recent years. This damage of fruits was severe in the lower canopy than the high one from
ground and intercropping groves between yuzu trees had a greater damage to compare with single
cropping of yuzu. Spot damage of yuzu fruit was occurred mainly from late September to early
November when yuzu fruit is enlarging and coloring yellow. The blackish concave spot on yuzu fruit
surface was appeared in 3 days after introduction of Riprortus clavatus into a netted cage containing one
yuzu fruit and the diameters of this spot was 8.3 mm. At 10 days after introduction, this spot changed into
milky-white with 9.2 mm diameters. One concave spot has contained oil cells by 17.7 and its external
appearances has unchanged until harvest. The kinds of piercing pests of yuzu fruit were investigated with
3 orders, 16 families and 37 species. These pests were classified by 11 species of bugs, 5 species of
hoppers and 21 species of moths. Among them, dominant species were Physopelta gutta, Halyamorpha
halys, Empoasca vitis, Aedia leucomelas, Agrotis tokionis, etc. Macroglossum bombylans and Acherontia
styx are newly confirmed species as the fruit piercing moths in Korea.
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Table 1. Spot damage by insect pests on yuzu fruit during 3
years at Koheung area

Years No. spots/fruit % spotted fruit
1997 1.2+£0.21¢ 35£155
1998 1.7+0.46 62+10.54
1999 2.1+0.56 691436

4 Standard deviation
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Table 2. Comparison of the piercing spot damage on yuzu fruits at different grove conditions and fruit heights

Fruit height from above ground (m)

Cropping system Distance from forests (in)

Division
>1.5 1.0~1.5 <10 Single cropping Intercropping?® 100 400
No. spots/fruit 1.1+026° 1240.15 1.3+0.40 14+0.15 29106 1.7£0.55 2.7+097
% Spotted fruit 55.0+£342 563+£485 634+531 495+497 74.7+8.88 563+£1035 67.8%+19.36

2 Intercrops: bean, pepper and garlic
bStandard deviation
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Fig. 1. Seasonal changes of piercing spots by fruit piercing insect pests on the yuzu fruits uncovered or covered with insect-

proof net at Koheung area.

Table 3. The symptoms of spot damage on yuzu fruit surface in the different days after introduction of Riptortus clavatus

Spot size (mm)

Days after No. oil cells
introduction Diameter Depth depressed Spot type Color
3 8.3+0.282 12+0.10 9.5+1.35 Irregular concave black
10 92+0.34 1.6x0.12 177125 Irregular concave milky-white

8 Standard deviation
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Fig. 2. Damage symptom on yuzu fruit by fruit piercing pests. A Riptortus clavatus adult was introduced into a netted cage
(10 cm in diameter) containing one yuzu fruit. A. Early symptom (3 days after introduction), B. Late symptom (10 days after

introduction), C. Dissection of piercing spot point.
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Table 4. Population fluctuations of fruit piercing pests on Ao AgslA dz]sledd).

the weeds in yuzu groves with different survey times in ATl BAYPY FTE2F= 2H=z AAHE
1998 & A3 (Tuble 5), AN E Yorle wRAFE 7
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T e s A § 8% 0|5l ofgte] faldel
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1st 6 14 6 FI3E F= 2UAFE 2ADN=AA, 71EUE
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4th 9 68 147 2o vAAe At uju] Boli 7}4 ko] T
Ist 0 56 134 ZH 2Fojuu|F 5 5FoHom {FAFA Fal
2nd 8 111 280 FE AR AR SdHEA Al o4
Sep. 3rd 15 74 468 Q7 . uju]2Ee 401:7}01] DA gl 73 FEe
4th 5 46 326 Bolot gH, ofztel fAtAdel BlHEE FolRt
Ist 79 79 512 Sl b, el AA eV, 5 d—&—ﬂb}ﬁ} %
2nd 16 100 216 21F0] zAME e, AN E 2= fadde] 14F,
Oct. 344 14 94 93 SelSe] 172 78T SekdEel] 98] 5Zo] A}
Hh 6 % 2 SIeh (Table 6). Tt F-alRe] 79 faldl kel
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Table 5. List and number of bugs and hoppers investigated on the yuzu fruit surface during coloring season (October) at
Koheung area in 1999

No. of pests with different

Order and family Scientific name Korean name collection method®
NE LT Total
Hemiptera
Pentatomidae Plautia stali ZA G == 21 0 21
” Dolycoris baccarum g9 =) 13 0 13
” Halyamorpha halys Aol ) 36 6 42
” Nezara antemmate o N 15 0 15
” Glaucias subpunctatus 7] = Yl Z A8 v 2 7 0 41 41
Largidae Physopelta gutta e E’ b 0 188 188
Alydidae Riptortus clavatus -EH—‘:]rE] 7H ] & 7] % =Y 26 0 26
Coreidae Cletus trigonus ] 7}A & 2] =2 A 4 0 4
” Anacanthocoris striicorris A U3 2] ="k A 0 8 8
Lygaeidae Nysius plebejus ol 7] = =) 12 0 12
Rhopalidae Rhopalus sapporensis Arx 2 2tz >3 Ay 9 0 9
Homoptera
Delphacidae Sogatella furcifera 359 38 - 38
” Laodelphax striatellus o | 26 — 26
Cicadellidae Empoasca vitis ZEouju] S 134 — 134
” Cicadella virdis 2ol o] &= 13 - 13
Nephotettix cincticeps e 21 — 21
Total 2 Order 8 Family 16 Species

2 NE : Naked eye (daytime), LT : Light trap (nighttime)
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Table 6. List and number of fruit piercing moths collected by the different methods on the yuzu grove during coloring season
(October) in the nighttime (1999)

No. of pests with different
collection method?

Family Scientific name Korean name
AL LT NE Total
Noctuidae Spodoptera litura *ul] A A v Ju) 4 20 — 24
” Diarsia ruficauda B zlE-euh)a) 6 - — 6
” Agrotis tokionis #4272 uhign} 7 13 3 23
” Amphipyra livida *7ba} ) v} 8} 6 1 - 7
” Amphipyra monolitha 3 = 7}bup il 8 - — 8
” Arcte coerulea *# ok X A 23 1 Wi} - - 4 4
” Metopta rectifasciata * 3] Z=¢]] 21 }n} - 2 - 2
” Aedia leucomelas =d7) 3wk 21 23 — 44
” Heliothis armigera oot v}l 6 5 - 11
” Oraesia emarginata *# 2k o 71 18] Whiu} 2 3 2 7
” Oraesia excavata *7+ 31 g vl 7 4 - 11
” Mamestra brassicae T =1} 3 5 - 8
” Mocis undata FEIF-E2 3 eh}d) - 2 - 2
Zygaenidae Pidorus glaucopis 3] o] oF i} 1 4 - 5
” Chalcosia remota 9 3 o] ekt 1 6 - 7
Geometridae Ascotis selenaria d) =27} 2] L) 11 6 - 17
Cossidae Zeuzera multistrigata otgl =z 2| }ue) 4 2 - 6
Sphingidae Macroglossum bombylans #g mra) vtz A — - 3 3
” Acherontia styx #ejul 7} A — 1 2 3
Notodontidae Pterostoma sinicum ZFZ ) F1}8t — 3 — 3
” Phalera assimilis ) 2z S} — 6 — 6
Non-identified 63 48 3 114
Total species 14 17 5 21
(individual) (150) (154) 17 (321)
2 AL : Attraction liquid, LT : Light trap, NE : Naked eye.
* Already recorded species as fruit piercing moths in Korea.
#Piercing behavior was newly confirmed species on yuzu fruit.
FollA S oM FFA Tl A FHald
%70 ahpy, AT, 2oz nelah, o 8 2 %
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5 1284 HANE AP FFeIRe] et A
Yol #7bz o] FolHol & Roz Az}
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