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Host ranges and Temperature effects on the development of

Liriomyza trifolii Burgess (Diptera: Agromyzidae)

B & Of
Jong Dae PARK

ABSTRACT This study was conducted to investigate occurrence and host ranges of Liriomyza trifolii Burgess, American ser-

P

Ju

pentine leafminer, in Chonnam province. Also, temperature effects on the development along with mor-
phological characteristics in each instar of L. trifolii were studied. L. trifolii was observed from 22 species in
the 7 families. Gerbera, chrysanthemum and tomato were the most damaged host plants. Egg was transparent
white with length/width of 0.27 mm/0.25 mm while matured larva was yellow with that of 2.03 mm/0.80 mm
revealing serpentine gallary under leaf cuticle. Pupa was light brown with that of 1.75 mm/0.74 mm and pu-
pated on the soil and/or leaf surface. Length/wing span of adult was 1.78 mm/3.43 mm. Number of oviposition/
sucking punches by L. trifolii adult was 26.1% and 13.3% in tomato and gerbera leaves respectively. Feeding
activity of larval stage was highest at 20°C. Developmental threshold (DT) and effective accumulative tem-
peratures (ET) on gerbera leaves were 11.2°C, 33.9DD in egg, 10.3°C, 38.6DD in larva, 10.7°C, 152.3DD in
pupa, and 10.8°C, 222.8DD from egg to pupa. On tomato leaves, DT and ET were 13.6°C, 20.2DD in egg, 9.
3°C, 43.7DD in larva, 11.0°C, 114.3DD in pupa, and 11.6°C 178.2DD from egg to pupa .

KEY WORDS Liriomyza trifolii, American serpentine leafminer, host ranges, temperature effects, gerbera, to-
mato
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Table 1. Damage by Liriomyza trifolii in vinyl house in Chonnam province

Investigated Month District Host plant % of leaf damaged” % of plant damaged”
'04 Jan. Kwangju Gerbera 833 96.6
'94 Mar. Kwangju Chrysanthemum 323 62.0
'94 Dec. Naju Tomato 28.2 39.6
'94 Dec. Gurye Chrysanthemum 26.8 90.3
'94 Dec. Hwasoon Chrysanthemum 8.3 73.0
'94 Dec. Jangsung Chrysanthemum 10.8 432
'95 Feb. Sooncheun Gerbera 32.6 96.6
'95 Mar. Sooncheun Chrysanthemum 1.0 15.6
'95 Mar. Yeocheun Gerbera 81.2 100
'95 Mar. Boseung(Bulgyo) Gerbera 87.6 100
'95 Mar. Youngam Tomato 36.9 42.8

UNumber of leaf damaged/Number of leaf investigated X 100
Average of 3 replications(100 plants per replication)

“Number of plant damaged/ Number of plant investigated X 100

Average of 3 replications(100 plants per replication)
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Table 2. Host plants of Liriomyza trifolii in Korea
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Famil Korean name Scientific name Degree of damage”
Geraniaceae Ao 2} Gerbera hybrida ++++
Compositae = 3 Chrysanthemum morifolium +++

& 7k Chrysanthemum coronarium ++
var. spatiosum.
A4 A Cirsium japonicum var. +
ussuriense
2ulH Ixeris dentata +
AF ) Lactuca sativa +
Solanaceae Eng Lycopersicon esculentum ++++
7} A Solanum melogena ++++
7)ot E Solanum nigrum +++
Cruciferae =z % Raphanus sativus var. +
’ hortensis for.acanthiformis
gy o] Capsella bursa-pastoris ++
W 3 Brassica campestis subsp. +
Umbelliferae g = Daucus carota var. sativa +++
A g Apium graveolens L. var. ++++
dulce D. C.
Leguminosae - 24 Astragalus sinicus +
ENE Trifolium repens +
# o}zl ¥iA) Vicia villosa +
(EZAEE)
I Glycine max +
Cucurbitaceae Z{ )| Cucumis melo var.makuwa +
2 < Cucumis sativus +
9 2 Cucumis melo ++
4 g Citrullus vulgaris ++
Total 7 families22 species

" % of plants damaged ; + + + +; 61% ©| 4, + + +; 40~60%, + +; 21~40%, +; 1~20%

Table 3. Body size of L. trifolii for various stages collected in gerbera field

b Length (mm) Width (mm)
Stage n 3
Meant SD Range Mean+SD Range
Egg 100 0.27+0.028 02~03  0.25+0.035 0.2~0.3
Mature larva 100 2.03+0.141 1.8~23  0.87+0.180 0.7~1.0
Pupa 100 1.75+0.140 1.6~1.9  0.74+0.128 0.5~1.0
Adult 30 1.78+0.126 1.5~1.9 343402127 3.2-3.7

"Numbers investigated, ?standard deviation, Yopened wing

FFF 1244709 3G = 1607021 13.3%=2 715

B whe} zto] 7k $ATH(Table 4).

5L FgHoz Qe #uint Wn ayds 18
AEE BEAA P&k Aesherl(Fig 1),

$2& =717F 2.03 mm/0.80 mme]|(Table 3)
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5 . = i
Fig. 1. Features of each stage and attacking aspect of Liriomyza trifolii A: Adult, B: Sucking and oviposition punch by
adult and serpentine gallery damaged by larva on gerbera leaf, C:Larva under cuticle of tomato leaf, D:Mature larva

(puparium) on the soil (1) and the leaf (2).

Table 4. Ratio of number of oviposition to number of
sucking punch by L. trifolii adults

Tomato Gerbera
No. of sucking punch/10 cm®  77.6+63.2 124.4+553
No. of oviposition punch/10 em® 18.0+13.75 160+ 845
Ratio(%)" 26.1 13.3

YNumber of oviposition punch/number of sucking punch %
100

Division

25°CellA] 2.5Y, 30°Col| A 1.8Y 2 30°C7HA &= &7}
ol AFE WETIHE FolA = 7|27 (Table
5) &AL 11.2°Co| Y 2. }(Table 6), ErfE A=
15°C, 20°C, 25°C, 30°Cell A Ztzt 9.84, 3.59, 2.2Y,
1.2 0] 31 (Table 7) ‘L5942 13.6°CE Aul|ehect
EZti(Table 8). H3< Auljale] 15, 20, 25, 30°Ce]
A 2z} 6.0Y, 4.8Y, 3.0d, 1.8 0|31 (Table 5) &&

Feeding length (cm)

s
40

20 |

15 20 25 30
Temperature (°C)

Fig. 2. Feeding length during larvaral stage of L. trifollii
with different temperatures.

G 5= 10.3°C(Table 6), EvtECA & 2H2} 6.3Y,
474, 3.0, 2.08 2(Table 7) F-SIH L == 9.3°Co)
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Table 5. Developmental periods (days) of L. trifolii on gerbera leaves at different reared temperatures

" Egg Larva Pupa
Temp.("C) n ——  Range —— Rangg @ ———  Range
Mean +SD” Mean+SD Mean +SD
15 30 8.2+038 7~9 6.0+1.34 4~7 31.8+3.45 30~36
20 28 41+035 3~5 484143 3~6 18.0+3.69 17-22
25 25 2.5+0.61 1~3 3.0+0.22 2~3 10.8+2.32 10~15
30 20 1.84+0.39 1~2 1.81+0.60 1~3 7.8+0.80 7~8

YNumber of individuals tested, ?Standard deviation

Table 6. Developmental threshold (DT) and effective temperatures (ET) of various stages of L. trifolii reared on
gerbera leaves and regression equation of velocity of development (y) in relation to temperature (x)

Stage Regression equation DT(C) ET(DD)
Egg . y = 0.0291x-0.3252 (r = 0.9984*) 112 339
Larva y = 0.0258x-0.2653 (r = 0.9543**) 10.3 38.6
Pupa y = 0.0065x-0.0704 (r = 0.9961*) 10.7 1523
Egg~ Pupa y = 0.0044x-0.0480 (r = 0.9936*) 10.8 222.8

Table 7. Developmental periods of L. trifolii in days reared on tomato leaves at various temperatures

N Egg Larva Pupa
Temp(°C) n ——— Range @ —  Range Range
Mean + SD” Mean+SD Mean = SD
15 29 9.8+0.84 8~12 6.3+1.02 5~8 323+331 29~36
20 25 35+0.58 2~4 4.7+1.34 2~5 12.3+4.53 11~18
25 27 2.2+0.38 2~3 3.0£0.55 2~4 7.1+£3.80 8~10
30 21 1.240.39 1-2 2.0+0.62 1-3 6.2+2.34 5~8

YNumber of individuals tested, “Standard deviation

Table 8. Developmental threshold (DT) and effective temperatures (ET) of various stages of L. trifolii reared on
tomato leaves and regression equation of velocity of development (y) in relation to temperature (x)

Stage Regression equation DT(°C) ET(DD)
Egg y = 0.0473x-0.6443 (r = 0.9791) 136 20.2
Larva y = 0.0229x-0.2138 (r = 0.9765*%) 9.3 43.7
Pupa y = 0.0090x-0.0991 (r = 0.9837) 11.0 114.3
Egg~ Pupa y = 0.0059x-0.0679 (r = 0.9988*) 11.6 178.2

ATH(Table 8). W7]= AwlgtolA Z+2} 31.8Y, 18.0
2, 10.8, 7.8¢ (Table 5) 10.7°C(Table 6), ErtE|M =
323, 1239, 719, 6292 11.0°Co|] 2.1(Table 8),
HRE AR 71 R 2P e deg e Al
2kl 4] 10.8°C(Table 6), ErtESA] 11.6°C(Table 8)2
ErEYO R ALSF A% 08°Cr BTk fEAM
25 At Fo] 33.9DD, 43 38.6DD, W]
7] 152.3DDo]gl 3 EvlEe) L b2} 20.2DD, 43.7
DD, 1143DDZ 2zt ZEEE x}o]7} gl om G2
HAl7| 7421 9] F713kll M= Aulelel 222.8DD, E
ulEoA] 178.2DDo| ) tHTable 6, Table 8).

Partella(1987y W$JHL 62°C-13.4C2 Thoka)
3L Liriomyza% FAX % Fof whe} zlelr} 2m z2
Folgt sttigkm 715282 gyl wet xtols}
Atk 3R} Zoebisch F(1992)& EnlES] 471X
L= 27(13.9°C, 20°C, 25°C, 32°C)llA ofv|2)7lY 2
gele] ¢} 3o B8EEE 257 U1 ua
AdA e FIREIRoH HEYH L {3 83°Col
2 o] 9.5°CaT stg ot ¥ AgelME Al
A 3] 10.3°C, o] 11.2°Coll 3, EntESA 2}
Z} 9.3°C, 13.6°CE2 ¢S - & 7t =& Ago|gr}
FER(1993)7} ASQH =L 8~10°Col 2r&Argt
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