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Abstract

The leafminer, Liriomyza bryoniae Kalt. has become one of the most destructive insect pests in Taiwan since 1984. Many
vegetable crops and ornamental plants, especially those belonging to Cucurbitaceae has been investigated infested severely. We
investigated the life history and seasonal population of the leafminer on muskmelon in the Chiayi and Tainan areas. It indicated
that the leafminer lasted for about 18 days to complete a generation when they were reared on the leaves of muskmelon at a
constant temperature of 25°C. The low development threshold temperature for egg, larva, pupa and total immatural stage were
estimated to be 7.05, 7.08, 7.7 and 7.38°C, respectively. Sum of effective temperature for the egg stage was 42.7 day-degree and for
the larval, pupal and immatural stage were 93.2, 187.8 and 322.22 day-degree. respectively. Temperature higher than 30°C was
adverse to development of this species. The longevity of female adult ranged from 3 to 12 days with an average of 7.65 days, within
this period, they laid 171.2 eggs in average. The adult laid their eggs mainly inside the tissue of abaxial leaf surface. The larvae had
three instars feeding inside leaf tissue. Each instar larvae could be distinguished from the length of cephalopharyngeal skeleton
and mandibular sclerite, or the width of feeding marks of larvae. The leaf area mined by the last instar larvae occupied about 88% of
total larval infestation. Most of matural larvae moved out the mines to pupate on soil but some were on leaves. The adult were
most active on the plant canopy near to the ground surface, but some might fly for a long distance with the assistance of prevailing
winds. The females were more active than the males. The peaks of dialy activity of the adults were recorded from 10 : 00 to 12 : 00
and 14 : 00 to 16 : 00 hours in the winter season. In the field, the leafminer appeared to have two population peaks, from the end
of September to February and from May to June, the first peak was significantly higher than that of secondary one. Such population
fluctuating pattern showed closely relating to the acreage of host plants (crops) cultivated and climatic conditions in the area. PE-
sheet tunnel cultivation of muskmelon could increase the population development remarkably, in addition, improper use of
chemicals for control of the leafminer was also belived one of important foctor to cause the outbreak of this species.
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ABSTRACT

The leafminer, Liriomyza bryoniae Kalt. has become one of the most
destructive insect pests in Taiwan since 1984. Many vegetable crops and
ornamental plants, especially those belonging to Cucurbitaceae has been
investigated infested severely. We investigated the life history and seasonal
population of the leafminer on muskmelon in the Chiayi and Tainan areas. It
indicated that the leafminer lasted for about 18 days to complete a generation
when they were reared on the leaves of muskmelon at a constant temperature of
25 °C. The low development threshold temperature for egg, larva, pupa and total
immatural stage were estimated to be 7.05, 7.08, 7.7 and 7.38 °C, respectively.
Sum of effective temperature for the egg stage was 42.7 day—degree and for the
larval, pupal and immatural stage were 93.2, 187.8 and 322.2 day-degree,
respectively. Temperature higher than 30 °C was adverse to development of this
species. The longevity of female adult ranged from 3 to 12 days with an average
of 7.65 days, within this period, they laid 171.2 eggs in average. The adult laid
their eggs mainly inside the tissue of abaxial leaf surface.

The larvae had three instars feeding inside leaf tissue. Each instar larvae
could be distinguished from the length of cephalopharyngeal skeleton and
mandibular sclerite, or the width of feeding marks of larvae. The leaf area
mined by the last instar larvae occupied about 88% of total larval infestation.
Most of matural larvae moved out the mines to pupate on soil but some were on
leaves. The adult were most active on the plant canopy near to the ground
surface, but some might fly for a long distance with the assistance of prevailing
winds. The females were more active than the males. The peaks of dialy activity
of the adults were recorded from 10:00 to 12:00 and 14:00 to 16:00 hours in the
winter season. In the field, the leafminer appeared to have two population
peaks, from the end of September to February and from May to June, the first
peak was significantly higher than that of secondary one. Such population
fluctuating pattern showed closely relating to the acreage of host plants (crops)
cultivated and climatic conditions in the area. PE-sheet tunnel cultivation of
muskmelon could increase the population development remarkably, in addition,
improper use of chemicals for control of the leafminer was also belived one of
important foctor to cause the outbreak of this species.

Key words: Liriomyza bryoniae Kalt., bionomics, muskmelon pest.
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Fig. 1. Adult (A)>egg (B)» Larva (C) and pupa (D) of Liriomyza bryoniae and their

damage on muskmelon (E).
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Table 1.

Z2EFEH 17 EALSE -

PEE R A B R A B R B
FEE, ARBUEENEREEME K
FH Saito  (1988) LAFH I EIH ATERE R (51
8.7°C > HhEA7.1°C» i85 °C) BEESL , (HEE
Minkenberg and Helderman (1990) LAZ #ii
BEREE I 10.8°C s 4h88.7°C » B 8.2°C)

CEREERAESRREMAEREREER

Length of bodies, cephalopharyngeal skeletons and mandibular sclerites of instar larvae of Liriomyza

bryoniae and the leaf area mined by them on muskmelon (x£S.D., range between brackets)

Stadium Length of . .
of Cephalopharyngeal Mandibular Body Leaf are;z 2 Width of f‘me
larvae skeleton(u)” sclerite(u)"” (mm)” mined (mm’) (mm)

First instar 122.45+11.97 28.16+1.00 0.61%£0.15 3.46£0.80 0.156~0.45
(100~135.71) (25.71~28.57) (0.45~0.80) (1.9~5.19)

Second instar 198.04 £ 8.61 48.35 £3.78 0.95+£0.2 17.06£9.16 0.45~1.00
(185.71~214.28) (42.86~57.14) (0.656~1.35) (6.6~33.4)

Third instar 322.02+23.35 83.98£4.73 2.1910.42 145.63 £ 34.78 1.00~2.00

(300~357.14) (71.43~85.71) (1.4~3.3) (101.2+211.7)

1)Thirty individuals were measured.
2)Twenty samples were measured.

2‘%: *BZ??&K@%FB&/ T\EETZ;H[E/MT?&%:EFE%B%FQ

Table 2. Duration required for development of an immature stage of Liriomyza bryoniae on

muskmelon at varied temperature”

Temp. Duration(x+8.D. days) Survival
C Egg Larva Pupa Total rate( %)
15 53108 12.6+1.3 258118 43.8t1.6 35
20 3.4+06 6.8+1.1 15.6+0.9 258+1.3 84
25 24104 5.3+1.2 11.1+0.2 18.7+1.1 91
30 1.910.2 41x11 8.5+0.1 145£11 46
35 - - - - 0

1)Leafminers were reared on the leaf of muskmelon; 30 individuals were investigated for
each treatment.
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Table 3. Threshold temperature for development, sum of effective temperatures and
developing velocity of Liriomyza bryoniae on muskmelon

t .
Stage Threshold temp

Sum of effective temp.

Regression of

(e (degree—days)” development rates”

Eeg 7.05 427 ¥—=0.0233X —0.1644
(r*=0.9993)

Larva 7.08 93.2 ¥=0.0107X—0.0758
(r*=0.9925)

Pupa 7.70 187.8 Y =0.0053X —0.0229
) (r*=0.9996)

Egg to Pupa 7.38 322.2 ¥=0.0031X—0.0229
(r*=0.9997)

1)The X—intercept method was used to calculate threshold temperatures.
2)Calculated according to a formula of law of total effective temperature K=(T—C) D,

K: total effective temperature, T:

temperature, C: low development threshold

temperature, D: days requirement for development.
3)Y: development rate expressed as 1/ day, X: temperature.

K Lee et al. (1990) ELIEEHES
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RN FHmBUERAEFEN LR E - 28R

Table 4. Pupation site of Liriomyza bryoniae on

muskmelon
Leaf surface
Date Upperside  Underside Ground surface
Feb. & 0 2 37
6 5 8 14
7 6 13 21
8 3 7 15
9 8 11 23
10 4 9 19
11 5 14 32
12 7 9 19
13 5 12 24
14 4 6 9
Total 48 91 213
(%) 13.6 25.9 60.5
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Fig. 2. Life-span and daily egg-laid of adult Liriomyza bryoniae on muskmelon. (The

longevity of adult ranged from 3 to 12 days with an average of 7.65 days, and total
egg laid per female ranged from 0 to 324 with an average of 171.2)

g, BECHEREE 18 EEI - EINFTHE
BB 15K, HEGENBUE 2 Hivz
345, % 3 HH#mZ 28.7 K5 4 HilnZ 31.2 i
B, HEEINEWE - 85— HaEENR
BEBO, HEB 324, B 17128 - K
B SR ST IR 1 RFEL -

Lee et al. (1990) & Minkenberg and

Helderman (1990) ¥ & &8 .2 Sy
KRENGZEE RE, £ 25 CENEE
B (FH S B 183.7 K 163) » 15 °C & 30 °C
TENGEZRD « KABE 23-28 CEBR
TRTEEINSEG SR 25 C TIEKRER
BT -

FHEEHENRESS S EHBER
BRENBZEZE, FABMEZERA

Lee et gl. (1990), Minkenberg and Helder-

man (1990) & Saito (1988) 2 ¥RE L » i

REE ZNEWMRE , B8R CERBEM
MEREE MBS RERE > 15 CZER
Koso ChlbzmBRIARETNzZE - H
FSEMNAEB B BB 25 CE30°C #H
TFRIRE 35 °C (Leibee, 1984; Minkenberg,
1988) LL# » AFEIAE 2 5 AT =il o
VR AR B Bst o &
BEPEY , (5882 5% » P s0% &
PSRRI EREREQLEILER
MK e2% » (hmEEH - FERF L, HiHH
BHREEINPCRRAZER L, EREH
CEER FEIED o BARE 12 Bk L
IS 4 BETER L2 ENEEKE
(HHEENEZ 55.7% » PH I TMHERE
ENEEHRES (B=) ) BriBEER

FHHBRIYELN L EREE 73



Down surface

jor
~ ]
—— Upper surtface
o -
= 20F [
(0]
i
™
~
9]
o
o 10F
o]
z _II_
1 7 3 5 s 7 8 3 10 112
Base Leaf order Shoot

B= FNBBEREEENER B2 BN -

Fig. 3. Deposition site of adult Liriomyza bryoniae on the leaves of muskmelon.
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Table 5. Numbers of adult Liriomyza bryoniae trapped on yellow sticky trap at various

petiods in a muskmelon garden"

Date No.of adults trapped during the hours Temp.(°C)

06—08 08—10 10—12 12—14 14—16 16—18 18—06 Min. Max. Ave.

Jan. 12 40 103 290 134 132 47 8 16.7 26.5 21.6

18 21 64 111 77 92 b6 6 12.1 23.4 17.8

19 13 39 165 137 141 41 1 8.7 19.1 13.9

20 23 136 175 107 126 35 9 9.0 22.2 15.6
Total 97 342 741 455 491 179 24
9% 416 14.68 31.82 1954 21.08 7.69 1.03

1)During trapping period, the sun rose at 6 : 42 and set at 17 : 35.
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Table 6. Variation of population of Liriomyza bryoniae and their damages on muskmelon in spring and autumn

crops. Tung—shan, 1992

Date of obs Plot 1" Plot 2
' No. adult / trap® Grade of damage” No. adult / trap” Grade of damage"
Spring crop
Feb 27 23.7 0.1 16.2 0.1
Mar 6 19.6 0.1 11.3 0.1
13 16.3 0.2 7.6 0.3
20 10.1 0.3 6.8 0.4
27 8.9 04 7.0 0.6
Apr 3 9.1 0.8 10.9 0.9
10 7.7 1.1 11.3 1.2
17 10.8 1.3 8.9 1.3
24 3.5 1.4 9.6 1.3
May 1 6.3 1.6 10.3 15
7 11.4 1.9 34.6 1.7
14 60.3 2.2 43.2 1.9
21 42.4 2.5 21.4 2.1
Autumn crop

Nov & 0.8 0.1 0.6 0.1
12 0.7 0.1 0.8 1 0.2
19 1.0 0.2 0.7 0.2
26 0.9 0.6 1.0 0.3
Dec 3 7.2 1.3 6.0 0.5
10 8.8 1.5 0.4 0.6
17 54 1.7 2.7 1.7
24 7.8 2.0 84.6 1.0
31 1814.0 2.2 1921.3 1.3
Jan 7 1111.0 2.3 669.0 1.5
14 1619.3 3.0 1303.7 1.6
21 950.7 3.5 1039.0 1.9
28 186.0 4.4 152.3 2.0

1)Untreated plot.

2In autumn crop, plot 2 was treated with 75% Cytromazine wpX5000 at 7—day intervals, whereas in the
spring crop, the plot was treated with no insecticide.

3)Average number of 5 yellow sticky traps.

4)The grade of damage on leaves was distinguished into five scales according to the severity of infestation.
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Fig. 4. Seasonal population fluctuations of Liriomyza bryoniae in Chiayi area as detected with yellow water-pan

No. adult, /3 traps

traps in fields.
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Fig. 5. Seasonal population changes of Liriomyza bryoniae as detected with yellow water—pan trap set on the roof

of first floor building.
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Table 7. Effect of PE—sheet tunnel with PE—sheet mulching cultivation of muskmelon on population and damage

of Liriomyza bryoniae. Auturon crop, 1990"

21 DAY 28DATLY 42 DALY

Plants cultiv. in Grade of No. adult Grade of No. adult Grade of No. adult

demage” / cage” demage” / cage” demage” / cage”
PE—sheet tunnel
and mulching 0.87 104.5 1.45 113.4 3.02 214.6
with PE—sheet
PE—sheet tunnel
and muching 0.52 54.6 0.82 87.6 2.14 136.2
with straw
Cultiv. in open—
air but mulching 0.14 12.4 0.36 36.3 1.26 97.6
with PE—sheet
Cultiv. in open—
air but mulching 0.11 0.11 0.15 28.6 0.86 63.6
with straw

1)Four plants in each group were caged with 10 pairs of newly emerged adults when the plants were at 6—leaf

stage, 4 replications of each treatment.
2)DAI : Days after infestation.

3)The degree of damage was distingiushed into five scales according to the severity of infestation on leaves.

4)Average of four replications.
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