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Abstract

The leafminer, Liriomyza bryoniae Kalt. (Diptera : Agromyzidae) is an important insect pest of muskmelon in Taiwan. The
adults inflict injury to the plant by puncturing the leaf surface with their ovipositors and lapping juice from the punctures, thereby
resulting in numerous white spots remaining on the leaves. Meanwhile the larvae fed inside the leaf tissues and created a number
of serpentine mines. Heavy stippling and mining could kill seedlings or else slow the growth of plants. Under the growth chamber
with temperature at 15 ~ 20 ~ 25 and 30°C and 14-hr. light conditions, the feeding activity of adult was highest at 25°C. Wherein, a
female could create about 820 feeding punctures daily and 4032 in total. The feeding punctures declined remarkably at
temperatures higher or lower than 25°C. On the other hand, the leaf area mined by a larva was about 515 mm2 which was
singnificantly larger than those mined at other tempera-tures. In field conditions, the damage of the leafminer increased with the
growth of muskmelon. It could cause yield reduuction more than 60 » . However, the yield and quality of fruit were not affected
significantly when the damage did not exceed grade 2(ex. 2-3 miners or mines per leaf and the number of damaged leaves did not
exceed 20% of total leaves). Moreover, the yield reduction in plants injured before fruit setting stage was significantly higher than
that injured during the fruit growing stage. As a control program initiated from seedling stage, the yidld and quality of fruit
between the plants protected from damage of the leafminer up to mid-fruiting stage and those protected up to the mature stage
were not different significantly, indicating that control of the pest after mid-fruiting stage was not required.
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Influence on the Fruit Quantity and Quality
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ABSTRACT

The leafminer, Liriomyza bryoniae Kalt. (Diptera: Agromyzidae) is an
important insect pest of muskmelon in Taiwan. The adults inflict injury to the
plant by puncturing the leaf surface with their ovipositors and lapping juice
from the punctures, thereby resulting in numerous white spots remaining on the
leaves. Meanwhile the larvae fed inside the leaf tissues and created a number of
serpentine mines. Heavy stippling and mining could kill seedlings or else slow
the growth of plants. Under the growth chamber with temperature at 15~ 20~ 25
and 30°C and 14-hr. light conditions » the feeding activity of adult was highest
at 25°C. Wherein, a female could create about 820 feeding punctures daily and
4032 in total. The feeding punctures declined remarkably at temperatures higher
or lower than 25°C. On the other hand, the leaf area mined by a larva was about
515 mm' which was singnificantly larger than those mined at other tempera-
tures. In field conditions > the damage of the leafminer increased with the
growth of muskmelon. It could cause yield reduction more than 60%. However,
the yield and quality of fruit were not affected significantly when the damage
did not exceed grade 2(ex. 2-3 miners or mines per leaf and the number of
damaged leaves did not exceed 20% of total leaves). Moreover, the yield
reduction in plants injured before fruit setting stage was significantly higher
than that injured during the fruit growing stage. As a control program initiated
from seedling stage, the yield and quality of fruit between the plants protected
from damage of the leafminer up to mid-fruiting stage and those protected up to
the mature stage were not different significantly » indicating that control of the
pest after mid—fruiting stage was not required.

Key words: Liriomyza bryoniae, muskmelon, damage, yield reduction.
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Table 1. Effect of temperature on feeding frequency of female adults of Liriomyza bryoniae

on muskmelon

Feeding Feeding punctures /
Temp. Life-span punctures” / female / day”
({9) (day) X+SDh Range
15 11.0£8.0 2393.8+1509.8 240.2+71.1 39—1700
20 6.8+39 2863.3+1932.8 408.7+£129.9 106—1123
25 46+19 4032.7£1819.7 820.5+148.5 303 —1495
30 44+24 3119.7+2029.6 726.8+£213.7 291—1365
Green house” 6.6+2.0 1440.6 +493.6 219.1+43.1 60—542

(14—20°C)

1) Ten adults were measured for each tempreature with a 14-hour photoperiod.
2) During experimental period, sun rose at 6:40 AM and set at 17:30 PM.
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Table 2. Effect of temperature on the feeding area of Liriomyza bryoniae larvae on the leaves of muskmelon

First instar Second instar

Third instar Total larval stage

Temp. Duration Feeding Duration Feeding Duration Feeding Duration Feeding
0) (day) area(mm?®) (day) area(mm®) (day) area(mm®) (day) area(mm®)
15 6.2+0.3 16.2+1.3 3.7+£0.4 63.416.1 43105 335.4+31.5 14.2+04 416.3+28.7b
20  3.0x01 57£1.3 3.3£0.7 56.56+5.7 45+0.8 453.9128.5 10.8+0.5 514.9+258 a
256 21103 6.310.5 2.110.6 58.4+8.1 2.940.5 320.8+88.8 7.1£0.5 385.6+889b
30 1.840.2 4.2+0.9 1.9+0.2 51.8+7.6 2.6£0.2 260.7 +59.5 6.4+0.3 316.7166.6 ¢

1) Fifteen larvae were measured for each temperature with a 14-hour photoperiod.
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Table 3. Damage of Liriomyza bryoniae on the leaves of muskmelon in plots protected
with Cyromazine at various intervals. fall crop, 1991

Grade of damage” on leaves at

Treatment No. indicated weeks after planting

appl. 3 5 6 8 11 13
75% Cyromaaine WP X 5000 12 0.3 0.5 0.6 0.7 0.8 0.9
at 7—day intervals
75% Cyromazine WP X5000 6 0.4 0.5 0.7 0.9 1.5 1.8
at 14—day intervals
75% Cyromazine WP X 5000 3 0.5 0.9 11 1.7 2.5 2.9
at 28—day intervals
Untreated control 0 0.7 1.3 1.5 2.2 3.0 4.3

1) Damages were divided into five scales: 0: leaf with no damage symptoms; 1: leaf with
adult feeding marks and a few mines caused by first instar larvae; 2: leaf with
damaged area less than 1/5; 3: leaf with damaged area between 1/5 to 2/5; 4: leaf
with damaged area between 2/5 to 8/ 5; 5: leaf with damaged area more than 3/5.
Grade of damage=(No. leaves with scale 1X1)+(No. leaves with scale 2X2)+
(No. leaves with scale 3X3)+(No. leaves with scale 4X4)+(No. leaves with scale

5X5) / total leaves examined.

kM EHRBRTYENER LITAFRZAEHARZEERAEZVE

Table 4. Effects of leaf damage caused by Liriomyza bryoniae on the quantity and quality of muskmelon fruits,

fall crop, 1991

Final grade No. fruits” Fruit weight  Weight / Sugar content

Treatment of damage per plant / plant(kg.) fruit(kg.) (brix)”
75% Cyromazine WP X 5000 0.9 3.6a" 4.57 a¥ 1.27 a° 12.5 8%

at 7—day intervals

75% Cyromazine WP X 5000 1.8 3.5a 418 a 1.19 ab 123 a

at 14—day intervals

75% Cyromazine WP X5000 2.9 32b 3.04b 0.96 b 123 a

at 28—day intervals

Untreated control 4.3 27c¢ 1.76 ¢ 0.65 ¢ 11.6 a

1) Only marketable fruits (weight per fruit higher than 0.5kg) were counted.
2) Twenty fruits each treatment were measured at the second day after harvest.
3) Means in the same column followed by the same letter were not different significantly by Duncan’s multipl

range test (p=0.05).
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Table 5. Chemical control of Liriomyza bryoniae during different growing stages of muskmelon on leaf-damage

Grade of damage®

Protected period” No. appl. 3WAP? 5WAP TWAP IWAP 11WAP
Fall crop, 1992

Seedling to 12 0.14 0.20 0.30 0.36 0.45
fruit maturity

Seedling to 6 0.14 0.24 0.38 0.83 1.18
fruit setting

Seedling to full 10 0.15 0.25 0.30 0.36 0.64
form of fruit

Fruit setting to 7 0.20 1.19 1.83 1.88 2.20
fruit maturity

Fruit setting to full 5 0.19 1.21 1.84 2.13 2.44
form of fruit

Untreated control 0 0.16 1.21 2.19 3.16 3.68

Fall crop, 1993

Seedling to 12 0.28 0.60 0.62 0.68 0.95
fruit maturity

Seedling to 6 0.27 0.62 0.70 1.25 2.97
fruit setting

Seedling to helf size 8 0.30 0.45 0.53 0.68 1.63
of fruit

Seedling to full form 10 0.22 0.62 0.62 0.70 0.95
of fruit

Untreated control 0 0.58 1.70 2.58 2.98 4.40

1) During protection period, the crop was sprayed with 75% cyromazine WP X 5000 at 7-day intervals.

2) Refer to Table 3.
3) WAP: weeks after planting.
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Table 6. Chemical control of Liriomyza bryoniae during different growing stages of muskmelon on the fruit

quantity and quality

Final grading No. fruits” Fruit weight” Weight” Sugar content
Protected period of damage / plant / plant(kg) / fruit(kg) (brix)®
Fall crop, 1992

Seedling to 0.45 . 3ba 413 a 118 a 126 a
fruit maturity

Seedling to 1.18 32a 3.04Db 0.95b 113 a
fruit setting (

Seedling to full 0.64 36a 410 a 1.14 ab 124 a
form of fruit

Fruit setting to 2.20 2.8b 2.60 be 093 b 11.2a
fruit maturity

Fruit setting to full 2.44 2.7b 2.32¢ 0.86 b 113 a
form of fruit

Untreated control 3.68 25b 1.60d 0.84 b 112 a

Fall crop, 1993

Seedling to 0.95 3.7a 3.92 a 1.06 a 13.1a
fruit maturity

Seedling to 2.97 3.3a 3.23b 0.98 a 12.3 a
fruit setting

Seedling to helf size 1.63 3.6a 3.78 a 1.05a 124 a
of fruit

Seedling to full form 0.95 3.7a 3.74 a 101a 126 a
of fruit

Untreated control 4.40 2.4b 1.87¢ 0.78 b 12.2 a

1) Only marketable fruits (weight per fruit higher than 0.5kg) were counted.
2) Twenty fruits each treatment were measured at the second day after harvest.

3) Means in the same column followed by the same letter were not significantly different from each other by

Duncan’s Multiple Range test (p=0.05).

BE:ERBEATHREAEHNRERER
BENMREANEEEEER - —FR
SR RAE R 16 B i B VB BE BT o M FE BRI —
EAEL XRREREZGHEEEZRT
B, BrHRELEVEEE -

7 W
HEE® EENY 1985 EHEFA PE

PBEAAEE HBEEEERRZMTHRA
EE R R0 ZE 1993 F # 8649 N H (PDAF,

440 RS T II R AT

1994) - FRE R RE T EE N L FHERY
RIFERBHE(Tu et ol., 1986) » HIHEE
FHBE B FEATHYIBR (Cheng, 1994) » MIZ &
RAEFERRE , MEIIBREXK -
BMMBE K BENBETRERE
R RBUHENERBEBBUHED
BIMEHE > MiERK 0.4%0.5 mm ZHEER
EHHKE - Saito (1988)PEBRTHE S
R E—E T ER L BEK 2038 A o &3
ESFAOLIR 14 /NRr 2 1R VB 58 v B8 3R M P B P 0
BZREHZEECEERKN 7 25°CHH



B— ST HRH R 4033 BERE >, THEEH
A]SE K 820 1B &R CL R 9 = /N 58.6
@) » HRE 30°C, B H ¥R 219 (B
AE, —HFFA 3119.7 HRE » 7£20°CLL
TEEHAUEERY - AHFTRAZERERN
ZHE NS, PERTRABE 2-8°C (Tu
et al., 1986) » BIBEEME S A B(EE
. BaceRBEEmREFHLER L
&1EF (Parrella et al., 1985), Trumble
(1985) S EFRER EF AN A 20 A3
B ANRE, EASFERNEETR,
T Elmore and Ranney (1954)RI%& Hi5E /&4
CRBSETVERHEMMEZIRC - EHE
N, RBNEELEERZZENM -
EEHETRE, HEFNEH, EFLEE
HHERKBZRE, HYOERECHEE
BEEFE—SHE -

My RBERPEREBA, BRE
BEcERKEREHREBTEA - Fagoonee
and Toory(1984) % L. trifolii Z =% £
RAEBRENERELZE#EN—HEL
643 1, MM EFAKB —#HZ 50 & - 54
BLRFK 5-6 EHREFMZER » £FFR
ETEZHHBCNAEERR ) BREAER
BB EEREKR, £20°C THAERR
X %5149 mm’ > BEFEHTE, LA
HESHE - EENATRIBDNARREE
CERETETSRENRE, N ERZIE
EfFBREZ LAMTE(Chen and Su,
1978) ; BMEFES B2 EF RNAEHERERE
2 LF T A0(Cheng, 1987) 5 BHIEE » /)
FiER , BEESE , BRE K Plathype-
na scabra (F)EAITE 20 B 25°CZMEER
o BEARBKTREIRERTEBoldt o
al., 1975; Hammond et al., 1979; Chen and
Su, 1982; Su, 1985) - — MR & N RE MR
BEEZEN, AYNGE, BERFOEHE, U

RESBHOEFEERANEE, IWNEKE
I8 B ¥ O 0 M 4 SR R T R B m I
#4(Su, 1985) » 1B Plathypena scabra (F.)HI
& NEBAPHE & Hammond et al,
1979) o AHAFRHI E S 82 B A AR M R A 1
BIILUE S, EREREACNEEEE RE
REBEF, HATTREEERER - ALY
CHRAEEEEEERCEENRTEEH
% - Cheng (1994) ABEELAKERELZ 16 ¥
B U EER BELK 240-260 w)EERE

- BBMMBE, B-YRBZINERERTS

£ 166.15 mm?> MARE 7-8 ElfEtk <
HEoBEeEEHREEK80-90 pwEE, HEX
AEERAIS 2EME 1 FULE - BRRE
EREEZHYHBINEARINGE 24 &
HIIBEEZ 80% AL o

ERFEZHBERYSBRE, TERER
FERZHEGERRERZZ® - Trumble
(1985) R ETRH , FREEFEZ S EH
MBS EBAR 0% ZHETER, EHH
HBEETETHERTEEERETIMEGSR
BEERZE, HERBWAER 2 E3# -
T Johnson et al. (1983)#E#8 I BTN E
ZHEBHBARE RN, HXEME
BEgEgERE 62y £H, MHREER ZE
WEEBONEEENRY T RER CWE
WEEEEEVEYMRR=-068) KiER
— TR 18% < HEHER , MIZERZ
HEERENED 60% - LA RYHBR
Zz, WERNAERZVEERERGRED
SEEHES - ERELNL E—NHBZRE
ERE (A 20°C 2 AT 514.9 mm 7T E)KIE
WEEEZ10% (BE3-4E)E25% (F
10-12 %), BB ESIOREGTEREHE—Y
B o

MBS EREYEREERNCE ) 2
EEMAL, FHREMEFRPRBERE

EERNERERRGECEE M1



BEHESNHRMinkenberg and Lente-
rn, 1986; Parrella,1987) o 7E& Al I, Levins
et al. (1975)HHABE R T R EHME
# (L. sativae) B EHFHERF M
B o Stacey (1983)FEFMAERR 4/ 1 ZE
ko, HEEREMAZE A Ledieu and He-
lyer (1985) R~ AT HIRRMEEK FEHER > H
EEARY - MINFREET 1984 FTPE
R B R A S E IR L fEETE 2 TEETT (Tru-
mble, 1985) - TEHEHE L, 1988 FEMFR Y}
EHEREcEHERBRMRBRcRENE
RERFME BEHEERBELZEION A
o198 EREERARY » FENNME
MrEE, SRERBEIHEBREREE 0%
Pl Z2RSZEH -

B ERRRERSERI  BIEE N B
MR ENEREENAERENEL, &2
BREZAFHLERBEEZRE - KE
A RBERBE R EREREEETL AE
BRiG » BB E I EE 1/ 2l EERE
B, B IBEEEERYEETR, E
ENEY61% EE > BRERRAGIER
RB% - BEEHENMREZERNHRE 1Y
BRE, TEERHK 2-3BNH#2-3ERTE
MERBTEBEMERN 1/ 5 HERT »
B IREERERGBETIREHENRE (R
my, EREREELAEE, IREREE
GHHE TR o H—ERE RSN H B
BEZHAEZRERFNBE, 2RLFTHAT
EEEMUEENRE -

BEELNZEETY, EEEERZBHRAN
BiFeil, BRGEBRREHNUHETEHA
BEy—fA/AN, BR2OEBRERFNEESL,
-2 EENTE o ARELEER, EHER
PIE(1-2B) B ERE , HRERENREE
ERERM . MEMBERE EEABEESTN
ZERMEEERE , LUE -1 BHHZR

442 R HIAEER I

Z /K7 (Cheng, 1994) « FEH—EYEREE
BBRLEBRT, BEUAERAEREHBESRK
WEE A, K 1992 K 1993 FEKIERA B
B (EA)BRER a3 BB R RS
1/ 2 KNEBIHEIAHHERRESEEEYE
WEE . BIERERNARE 7T RK 14 K
FEREN - REEYEERAEILE, A
BHEREEEREAEN 4-5 RIER A
BB E R REEE  BZBRUEH
B EWERE 3-5 X » B EFE 7-10 Xl
B—R, EAEP 1/2E2/3 ZHER
B W—BHZAITEUREHREBZR
T BRE—FFME -

o

AR EARTEREBXEZR G RE
~12.2 ¥8-39(4) » 82 Bt -2.3 l-35(2) & 83 &}
Fi-2.4 1B-36(6)FT E 2 REME) » HABHAHA
A E/NME 3B > BEHI -

SE 30

Boldt, P. E., K. D. Biever, and C. M.
Ignoffo. 1975. Lepidopteran pests of
soybeans: Consumption of soybean
foliage and pods and development
time. J. Econ. Entomol. 68: 480-482.

Chen, C. N., and W. Y. Su. 1982
Influence of temperature on develop-
ment and leaf consumption of three
caterpillars on couliflower. Plant
Prot. Bull. (Taiwan, R.0.C.) 24: 131-
141.

Chen, C. N., and W. Y. Su. 1978

Influence of temperature on the deve-



lopment and feeding amount of dia-
mondback moth larvae on cauliflo-
wer. Plant Prot. Bull. (Taiwan,
R.0.C.) 20: 224-231.

Cheng, C. H. 1994. Bionomics of the
leafminer, Liriomyza bryoniae Kalk.
(Diptera: Agromyzidae) on muskme-
lon. Chinese J.Entomol. 14: 65-81. (In
Chinese).

Cheng, C. H. 1987. Investigation on
bionomics of rice leaffolder, Cnapha-
locrocis medinalis (Guenee) in the
south of Taiwan. Plant. Prot. Bull
(Taiwan, R.0.C.) 29: 135-146. (In Chi-
nese).

Elmore, J. C., and C. A. Jr., Ranney.
1954. Injury to pepper plants by the
pea leafminer. J. Econ Entomol. 47:
357-358.

Fagoonee, |, and V. Toory. 1984. Con-
tribution to the study of the biology
and ecology of the leafminer Liriomy-
za trifolii and its control by neam.
Insect Sci Appl. 5: 23-30.

Hammond, R. B., L. P. Pedigo, and
F. L. Poston. 1979. Green clover-
worm leaf consumption on green-
house and field soybean leaves and
development of a leaf—consumption
model. J. Econ. Entomol. 72: 714-717.

Johnson, M. W., S. C. Walter., N. C.
Toscano., |I. P. Ting, and J. T.
Trumble. 1983. Reduction of tomato
leaflet photosynthesis rates by mi-
ning activity of Liriomyza sativae
(Diptera: Agromyzidae) J. Econ. En-
tomol. 76: 1061-1063.

Ledieu, M. S., and N. L. Helyer. 1985.
Observations on the economic im-
portance of tomato leafminer (Lirio-
myza bryoniae) (Agromyzidae). Agric.
Ecosystems Environ. 13: 103-109.

Lee, H. S. 1990. Differences in injury of
Liriomyza bryoniae (Kalt.) on crops
and the influence of host plants to
the parasitoids. Chinese J. Entomol.
10: 409-418 (In Chinese).

Lee, H. S., H. C. Wen, and F. M. Lu.
1990. The occurrence of Liriomyza
bryoniae (Kaltenback) (Diptera: Agro-
myzidae) on Taiwan. Chinese J. En-
tomol. 10: 133-142 (In Chinese).

Levins, R. A., S. L. Poe., R. C. Littell,
and J. P. Jones. 1975. Effectiveness
of a leafminer control program for
Florida tomato production. J. Econ.
Entomol. 68: 772-774.

Mason, G. A., B. E. Tabashnik, and M.
W. Johnson. 1989. Effect of biolo-
gical and operational factors on evo-
lution of insecticide resistance in
Liriomyza (Diptera: Agromyzidae). J.
Econ. Entomol. 82: 369-373.

Minkenberg, O. P. J. M., and J. C. van
Lentern. 1986. The leafminers Lirio-
myza bryoniae and L. trifolii (Diptera:
Agromyzidae), their parasites and
host plants: A review. Agric.
Wageningen Paper 86-2, 50 pp.

Oatman, E. R., and G. G. Kennedy.
1976. Methomyl induced outbreak of
Liriomyza sativae on tomato. J. Econ.
Entomol. 69: 667-668.

Parrella, M. P. 1987. Biology of Liriomy-

BTHERHESNEREGECEE 443



za. Annu. Rev. Entomol. 32: 201-224.

Parrella, M. P., R. R. Youngman,
V. P. Jones, and L. M. Lebeck. 1985.
Effect of leaf mining and leaf stip-
pling of Liriomyza spp. on photosyn-
thetic rate of chrysanthemum. Annu.
Entomol. Soc. Am. 78: 90-93.

PDAF. 1993. Annual report of agriculture
for 1992. Publ. by Dept. of Agricul-
ture and Forestry, Taiwan Prov. Go-
vern., Taichung, Taiwan (In Chinese).

Saito, T. 1988. Biology of the leafminer,
Liriomyza bryoniae Kalt. (Diptera:
Agromyzidae) on melon. Proc. Kansai
PI. Prot. 30: 49-55.

Spencer, K. A. 1990. Host specialization
in the world Agromyzidae (Diptera).
Kluwer Academic publ. 444pp.

Stacey, D. L. 1983. The effect of artificial

444 R R S+ TR

defoliation on the yield of tomato
plants and its relevance to pest
damage. J. Hort. Sci. 58: 117-120.

Su, C. Y. 1985. Influence of temperature
on life stage and leaf consumption of
Porthesia taiwana and Orgyia posti-
cus on soybean leaf. Chinese J.
Entomol. 5: 53-61. (In Chinese).

Trumble, J. T. 1985. Planning ahead for
leafminer control. Calif. Agric., July—
August. 8-9.

Tu, C. C., S. L. Hwang, and S. C.
Hwang. 1986. The PE-sheet tunnel
cultivation of muskmelon, Scientific
meeting report. 11-19, Tainan Dist.
Agric. Impr. Stn., Tainan, Taiwan. R.
0.C.

B H 1994 58 A 18 H

BZAH 19949594138



