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Injury Aspects of the Stone Leek Leafminer, Liriomyza chinensis Kato
(Diptera: Agromyzidae) on Welsh Onion

In-Hu Choi*, Jeong-Wha Kim!, Gil-Hah Kim' and Cheol-Woo Kim

Mokpo Experiment Station, Nat’l Honam Agricultural Station, RDA, Muan, 534-830, Republic of Korea
'Department of Agricultural Biology, Chungbuk National University, Chong-ju, 361-763, Republic of Korea

ABSTRACT : An experiment was conducted to investigate types of injury inflicted by the stone leek
leafminer, Liriomyza chinensis Kato (Diptera: Agromyzidae) on welsh onion. A feeding scar made by
an adult female was a hole round in shape, with diameter of 0.08 mm and 0.48 mm in lesion, resulting
in a white spot, many of which often form vertical dotted lines on a leaf. Egg spots were oval with 0.1
X 0.14 mm in size, one or several of which often form a V-shape in group. Feeding by adults began
immediately after emergence and was very active from 4th to 5th day. Oviposition was done from 2nd
to 6th day after emergence. In both feeding and oviposition, they were more active in the day time.
Larvae after emergence crawled up the leaf at first, and then moved up and down to feed on mesophyll.
When in high density, they feed on leaf from leaf tip to bottom, and let the leaf die. Area of damage
per one larva was calculated as 72.1 mm®. The aged larvae escaped from the leaf in early morning, usu-
ally between 5 and 7 am. Most pupation sites were distributed near plants, Scm in soil depth and within
10 cm away from the plant. Pupae of L. chinensis overwintered 10cm below soil surface and emerged
from early May to late June the next year. Adults then moved to welsh onions near over wintering
sites, nursery, transplanted, and levee.

KEY WORDS : Liriomyza chinensis, Adult, Larva, Type of injury, Welsh onion
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she BT A 5 71F Hee) e el
A=Hoz AuEZ 9dori(lee er al., 1994, Anony-
mous ¢, 2002) B3] Fol sFste] Aulsi 243e]
A o 1e7le) AE7ILE ANEA oA 7]
Szol 4 x2EA Aot TE A 2 @
SAFRNZAEE980) E 2 36| 715)o)
glon) AlAl A A #el®l 22 Ahn e al. (1991)
o] 3} A& FHlshe dF o 9%& Ryl AL, Goh
er al. (1992)2 13&, 19983¢ll= 209&(Ahn et al.,
1998)e2 A} F718loda o]FolA TAEE 5
22y vZuty, s, siEgd), g3Ady 5
o] ¥ 31 ¢lv}. Hwang and Kim (1993)-2 A &-x]4}e)]
A Il WA g, dEale], shih, 25
el foll e B 5 Sl e Q73
At o] & EA &lF Foll Fihdulel] dejHE= NF
H2l(Goh er al., 1991), %52 F7HEE(Goh er al.,
1993b), A&} §32] WA =(Goh et al., 1993a), A
H2Z& o]&3 sy}l vh4|(Kim et al., 1995 ; Yoo
etal., 1995) 5 J3lsiA L WAl 3t d77}F v|am
A el eo]Feojxiont dzle), B pt 3 Ed
ol gt A7 v E3F A% o]t

s}Zu}2](Liriomyza chinensis Kato)x= 32} 2(Dip-
tera), =3}e] ¥ Agromyzidae)el] <5l 194913 Kato
7} A¢ B uskedvh(Kato, 1949). $-ehvtetel| A Fule)
K Agromyzidae)?] &% 7|82 = Al 2%t
itel] 1972 36)|= 2Z(Anonymous a, 1972), 198613
ofl = 73(Anonymous b, 1986)0] 7)12Fe] 97 u}F
ghele] 213 sl 1978 R A mle] mARRE
L7, 287 AXA =& gelg o] F(Kim and
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8 F2 At A shagee] o3t Tt A &K=
et 9lg-g Faldlodct sh=Ak o A Fube)&(Liri-
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2 A Z298 2usdn, W AR E A,
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et al., 1998). Liriomyza<; Z3}2] ZH(Agromyzidae) o]
AAA FaE F Foak 19943 Fje] A&
oy oMg)FVdFHe(Liriomyza trifolii)7) 842
Al 2ol W2 IS FrH(Han er al., 1996; Hong
et al., 1996; Park et al., 2000a; Park er al., 2000b; Park
et al., 2001; Song et al., 2000). 7|FAE= 103} 474
o2 Aol Venezuela oA wh&abE-ql ofule}

42(4), December 2003

A sHchives)& 7}allsl= Ao 2 W 7(Rabinowithch et
al, 1990)g o}t sejvteldl A= Feldl vl gl
(Lee et al., 1999). S35 5F2] d&eo) Zsle] Liri-
omyza’e HAT 6714 f3 o & FEd W
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BB 7IRA S A B QA BAA 2
4 olch(Parrella, 1987). E32]E= AZ2) FF
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1312 ZFvh(Bethke and Parrella, 1985; Han et al.,
1996; Hong et al., 1996; Nagata er al., 1998; Park er al.,
2000a).
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Table 1. Number of punctures sucked by female and male adults
of Liriomyza chinensis

No. of puncture sucked/fly*

Sex
n Average Range
Female 5 38.8+21.8 10-60
Male 5 0 0

*Flies were reared individually in @5 X H 20 cm plastic cylinder untii dead.

Table 2. Size of the leaf lesions sucked and oviposition spot by L.
chinensis adults

Suckinga Oviposition
Division
(Holes (BLesions @PHoles  Lesions (W X L)
Size (mm) 0.08£0.01 0481+0.03 0.10£002 0.14x049
Recognition®  Difficult Easy Difficult Difficult

“No. of insects tested were 20.
*Injury spots recognized with naked eyes.

Table 3. Shape of leaf punctures sucked and oviposited by L.
chinensis adults

No.of % different shape of holes on leaf®

Division punctures
observed @ o €« Q
Punctures sucked 230 100 0 0 0
Punctures oviposited 260 4.2 3.5 1.5 908

“Hole types were determined by the locations in legions on leaf (@ : hole,
<> legions).
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Fig. 1. Distribution of punctures sucked and oviposited by Liri-
omyza chinensis adults with parts of welsh onion leaves.

Table 4. Oviposition type of L. chinensis in field condition

Interval (mm)

No. of eggs
Punctures Punctures in group®
sucked oviposited
No. of observed 30 30 24
Mean+SD 1.134+0.30 0.71+0.20 8.6+2.90
Range 0.54-1.75 0.54-1.08 4-14

“Eggs were deposited with zigzag pattern on leaf.

42(4), December 2003

(Table 4, Fig. 2). &=3F 242 JejlA] F5 &3} AletEo]
5mm o] 4} ‘Q"W e, FEHS ARl ES M=
29 ZE & 4 UdTkEFig. 3).

Aez79] 20-25°C2) }#Ako;]/q Jza)eke A)S-
SN Qe FEe AR 24 29 AR
% 50%7)} Y=k 717 o 93 % o 5ol 3
A 10974 = A2 wbd 719 50%7} 2=

717k of 4‘:4°]5’d£-"4 3 7A7HA] AEdt A
o] ARG o APy =3 gAY FFLS 3
FURE AT, 93 F 4597 FEFel ©
stom, Ry} ol F5E 471 oF 2 Wik Alst
2 T3 2UARE] AR, 67 U Algt
7t vl fAFHA o, R HiE AR
39702 AP} AA7EA] Abreleie). =8 5501 o
Boe vl 14w 22 Zlog Mol 53 ANt 8
ol vl IS o 4 U eKTable 5).

Hwang and Moon (1995)2 I}Z3}e] & A
23t A A2 dle xARE B 4A7F 305
77.5%7} $-3kstdaL, 4] e 854, £ 5.0
22 a3l o A3 AIBE 639 csiend A
Pt 165.87), FF4E 983872k sl 24
Bel A% %A WA AT A 3949 2
Aolg R BF AdPr A F ARHT6
UENI woﬂ}al)al Az A 2E 7
Ao wuledR 3elslr] ke Alejz ZAMPH7E
Holz AP 4340 e 25 715 20 vl
A S23, orlelr}elEmiels) ARk EvkE e
A& honeydew7} gl F7 0] & dlro} Akt
27} vl @l B 38k (Zoebisch and Schuster,
1987). Plae] AFTIFE @ A4 AEAT, 2

[Adult] [Spots sucked and oviposited]

[Early mining]

Fig. 2. Different injury types of each stage of L. chinensis.
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Table 5. Longevity, feeding, and oviposition of L.chinensis

Days after Population® No. of punctures sucked No. of eggs
emergence’ Female Male Day Night Total Day Night Total
1 70 (100) 88 (100) 59 82 141 (6.1) 0 0 0
2 68 (97.1) 81(92.0) 149 128 277 (12.1) 29 15 44 (15.9)
3 63 (90.0) 74 (84.1) 96 123 219 (9.6) 12 26 38 (13.8)
4 45 (64.3) 50 (56.8) 275 234 509 (22.2) 47 8 55(19.9)
5 39(55.7) 35(39.8) 484 920 574 (25) 16 20 36 (13.0)
6 20 (28.6) 15 (17.1) 117 47 164 (7.2) 11 26 37 (13.4)
7 12 (17.1) 6 (6.8) 107 25 132 (5.8) 18 4 22 (8.0)
8 4.7 0 89 24 113 (4.9) 4 3 7(2.5)
9 2(2.9) 0 95 23 118 (5.1) 8 11 19 (6.9)
10 2(2.9) 0 26 20 46 (2) 18 0 18 (6.5)
Total - - 1,497 (A) 796 (B) 2,293 (100) 163 (C) 113(D) 276 (100)
A/B=19 C/D=14 M=39

?Adults emerged at night of October 7, 2002.

®Rearing in L35 x W35 x H40cm transparence box with 3 stainless net faces under 20-25°C of room temperature.

‘Mean number of eggs/female.

80

60

% of spots on leaves

Less than 5 mm More than 5 mm

Distance between spots sucked and oviposited

Fig. 3. Distance between punctures sucked and oviposited on leaf
by L. chinensis adults.
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Table 6. Mining location on different parts of leaves and feeding
direction of L. chinensis early instars

Location of feeding traces
Upper Middle Low

No.FT* 30.9+17.82° 17349.1a 95+2.1a 9.2+4.0b 37.5+7.6a
Rate (%) 53.6 29.8 16.5 17.7 80.4

Direction of feeding

Division - -
Horizontal ~ Vertical

No. of feeding traces per leaf, observed leaves were 46.9:+2.0 cm in
length and 14.8 +£0.6 mm in width, 5 leaves per replication

*Means followed by a common letter are not significantly different at the
5% level by DMRT within each observation result.

80

% mining holes

Up Down

Direction of feeding site

Fig. 4. Mining direction on leaf of L. chinensis larvae at the early
stage of injury under early damage condition, Observed leaves has
46.9+2.0cm in length and 14.8 0.6 mm in width.
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[Liriomyza chinensis)

[Spodoptera exigua)

[Acrolepiopsis sapporensis]

Fig. 5. Injury of L. chinensis on welsh onion leaves in comparison with that of Spodoptera exigua and Acrolepiopsis sapporensis.

Table 7. Comparisions of the size of mining holes on a leaf by L.
chinensis and A. sapporensis larvae

Size of mining holes/larva
Length (mm) Width (mm) Area (mm?)

59241113 1264030 72.1+£9.50 Mesophyll only
Inner &
mesophyll

Insects® Feeding tissue

L. chinensis (A)
A. sapporensis (B) 128+2.78 2.5410.88 30.7+6.00
AB 46 0.5 23

2No. of insects tested were 10, size of mining holes on a leaf measured with
caliper.

A5t Axe] F=7)E Aol 59.2mm, E 1.26 mm, HZ
72.1 mm?e] 37, F}Fuiube] A=l wlmA]l 27 4.6,
0.5, 2.3 2 2o Fghor} Zojo} WAL ] A3 Y
itTable 7). Alef H9 = gl 49 e
ey @7 J&TE AFsisd o), bk
d%3 YuE A4 did HE w2 FE
Hi EA44 walg ] o3 §3E F2 9
3 Yma s Asslr| gl siek m9E dA &
237) A9}, w8o) AAFEAN =9 T A
AAE Adsh= Mz e 57| JeHFig. 5). Cheng
(1994)2- L. bryoniae §-% & nig]o] mAazm 2 A4
e 515mm? et stged A=Y AsHEH
721 mm? ¥} o yglew o)y AEAY o EA
apol 2 Mot

#o|7|

422 33 €3] F(Hwang and Moon, 1995) x5
Zo] o] I3 Axe HIRAE BF 9} G
A W77 95 243 @dEAl 72 05:00-07:00
Apolol| 91.1%= 7P @okekFig. 6). dolr &@&3
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Fig. 6. Escape time of larva of L. chinensis from welsh onion leaf
for pupation of L. chinensis (N = 44.9/replication, Time of sunrise
at 06:45 and sunset at 17:52).
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o] 23 Bxx: 0-10cmdl] 61%, 10-20 cmel] 23%, 20-
30cmel] 13%2 dEFo| 3 rlirpelo] RE3Tt
(Fig. 7). Oatman and Michelbacher (1958)% melon
leafminer®] $-3¢) 4-3317) $8) d& & Al
e oA Fo|m T RPo §31= oA 84} oA o)}
T 8 Az} vlsst Aol dH-

ies

stZaele) 45 Wdrle NEHe=zRE 10cem
o]joll 80% o] REFGom B ZolE AR 5,
10, 15, 20cm= FEINA] F=A}3F A, 2t AP =)
A= 67.6,31.3, 09, 0.1%0)9 31, AFFEe M= 385,
43.7,16.9,0.8%2 AExH o2 HE 10cm o)l 80%
olAb Ex3lyct =8 AP EANAE 10cm o] 3lel 4,

O
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Rate of pupae in depth

10-15¢cm
1%

0-2cm
41%

2-5cm
54%

Rate of pupas in width

30-40cm
3%

20-30cm

10-20cm
23%

0-10cm
61%

Fig. 7. Distribution of Liriomyza chinensis pupae under different soil depths and distance in welsh onion field on late August, The number
of pupae collected was 534/m” in depth and 344/m? in distance categories.

Table 8. Distribution of the hibernating pupae of L. chinensis on
different soil depths in the welsh onion field on February 6-7 2002

Table 9. Distribution of adult of Liriomyza chinensis emerged
from hibernation in Jindo on May 13 2002

Sandya Sandy loamab

Soil depths
€m) " No. of pupae/m? Rate(%) No. of pupae/m’ Rate (%)

Distribution site

Nursery  Transplanted NTF* Lw®

0-5 580.0%30.0a" 67.6 298.3+£50.3a 38.5
5.1-10 268.3x+112.5b 313 338.3+58.0b 43.7

10.1-15 8.3+10.4c 0.9 131.7£22.5ab 169
15.1-20 1.7+2.9¢ 0.1 6.7£2.9b 0.8
Total 858.3 100 7150 100

“bsampling surface area: 0.2 m% sandy soil fromYeonggang, sandy loam
from Jindo,

‘In a column, means followed by the same letters are not significantly dif-
ferent at 5% level of Duncan’s multiple range test.

50"
40 F
30

20

% Emergence

E M L E M L
May June

Fig. 8. Rate of emergence from the hibernated pupae of L. chinen-
~is under room temperatures (N =67).

AlFEe A= 15cm o]tollA WHd7]9] MA"U=s}
HA3] ZolExcHTable 8). 3 AAT A wH7]
2 AYPA AL zA HEPLS o) o3& 13%Y

=

1, $317)7he 549 1969 3097kA] oF 270 e)gl e

No. flies/20 sweeps  4.3%x1.53  1.3+0.58 19.0£854 13153

No. puncture sucked _
plant (N = 20) 47042457 283+1571 223£1285

“NTEF : A few residual welsh onions over wintered, but not transplanted.
YLW : Weed growing levee around welsh onion field.

W 59 F<ol 7 we] $-31331c(Fig. 8). JJr o] 4]
718] 59 F A xdA 9% F 938t s 23
woz A8k A, g o] whe] el 9l I
ANA 7 el AAEAIL 5 BA, oA R Fol%e
o, EM = AA =T JF & FFEL o
Al el el QlE Il 22370/F2 Jb Bt
3 BA oA o2 AT g tHTable 9). F=ol A
= sFuleE] o] Y% HrledM Ao 3 445
aheel] AlRbliA 5-6Yel| HA717t ==, o] ME ¢
3}71Zko] A3 BF AT EA Wl o]F XA
o 7 FEi7t FAE ] P 8ol s
H(Pan and Jiang, 2001), B A& = UEHd7]2]
$317)7ke] 270 A= AaF o] vj£q S B
ok Y5 HYVI2 g SellA sl BFF 4570l
= Ammo2HE 5-15cm (Pan and Jiang, 2001) 2 ¥
78] EZ MAZele Al B} AESHA
3} Auiuiyel] wielr] zolrf 9l& Aoz Helw, 5
Auf A= =B8R}l QRS A sl] FAE
ZA517] H8A W= Y-S 343 Ax 5
(Lee, 1994), v}A] 2} vl &2td o} wld]| 7] 8] D5 o) %
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AlZI7E GAEE W 2o o] 22 Zelx LEstA
g Ao=w AR widt L sativae HH| 712 YA
2 A o) wetA] Aoz} Qi 43| WH )7}
71 Aol yom, el A HE AF 2=
7} 43l2 "olA: 34°N ool U5 Erls
3}tk &l¢l =4 (Zhao and Kang, 2000), ¢z }}e]
A 3 AR e FA Hg7]2e] 0°C o] H
= Ady AdE =23 JHEAY(Anonymous d,
2003)el M e xA] YFo] 7beeta, FEE A9 o
ol AFHAY s 2Au] HellA dFo] Fhsd A
o2 FAH
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