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1987; Hung et al., 2001)
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Fig. 1. Lepidopterous pests collected from litchi and longan shoots in Taiwan. Their scientific names are as follows: 

A: Oxyodes scrobiculata (Fabricius), B: Sympis rufibasis Guenée, C: Thalassodes immissarius Walker, D: 
species of the Larentiinae, E: Statherotis leucaspis Meyrick, F: Eboda celligera Meyrick, G: Dudua aprobola 
Meyrick, H: Cryptophlebia ombrodelta (Lower), I: Diaphania indica (Saunders), J: Adoxophyes privatana 
(Walker), K: Lobesia sp., L: unknown species A, and M: unknown species B. One graduation of the scale in 
each figure is equivalent of 1 mm. 
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1994  3 6  
Fig. 2. Occurrence of lepidopterous pests collected from litchi shoots in central Taiwan from March to June, 1994. 
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1994  3 6  
Fig. 3. Occurrence of lepidopterous pests collected from litchi shoots in southern Taiwan from March to June, 1994. 
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Fig. 4. Occurrence of lepidopterous pests collected from litchi flowers and fruits in Nantou County, Taiwan, from 

March to July, 1994. 

1992 1994  
Fig. 5. Occurrence of lepidopterous pests collected from litchi shoots in Shetou Township, Changhua County, 

Taiwan from 1992 to 1994. 
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Fig. 6. Frequency (%) of lepidopterous pests collected from litchi shoots in Shetou Township, Changhua County, 

and Nantou City, Nantou County, Taiwan from 1992 to 1994. 
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1991 1994  
Fig. 7. Species of Conopomorpha collected from dropped fruits and shoots of litchi, and trapped with sex attractants 

in Taiwan from 1991 to 1994. 
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Fig. 8. Occurrence of lepidopterous pests collected from longan shoots in Shetou Township, Changhua County, 

Taiwan from September to December, 1994. 
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Fig. 9. Species of Conopomorpha collected from dropped fruits and shoots of longan in Taiwan from 1993 to 1994. 
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Fig. 10. Mortality of Cydia notanthes and Cryptophlebia ombrodelta reared on litchi shoots at 25 ± 2 , 70 ± 5% 

RH, and a 12L: 12D photoperiod. 
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Table 1. Duration of development of Cydia notanthes and Cryptophlebia ombrodelta reared on litchi shoots at 25 ± 

2oC, 70 ± 5% RH, and a 12L:12D photoperiod 

C. notanthes C. ombrodelta 
Stage 

n 
Duration in days 

(X ± S.D.) 
 

n 
Duration in days 

(X ± S.D.) 
Egg 138  3.2 ± 1.0  335 4.1 ± 1.0 
Larval  23 20.5 ± 3.9   31 23.2 ± 2.2 
    1st instar  19  3.2 ± 0.9   39 4.1 ± 0.3 
    2nd instar  17  3.1 ± 0.3   37 1.8 ± 0.7 
    3rd instar  21  2.8 ± 0.8   37 3.5 ± 1.2 
    4th instar  21  3.6 ± 1.8   41 2.5 ± 1.2 
    5th instar  25  6.1 ± 2.6   34 4.6 ± 3.0 
    6th instar   2  8.5 ± 2.1   21 6.0 ± 2.8 
    7th instar      7 7.7 ± 1.0 
Pupa  12  6.9 ± 0.8   24 8.8 ± 0.8 
Adult longevity      
    ♀  11 12.7 ± 5.5   26 9.5 ± 4.6 
    ♂   6  9.2 ± 8.5   18 11.2 ± 4.2 

 
 
 

(mm) 
Table 2. Body size of pupae of Cydia notanthes and Cryptophlebia ombrodelta reared on litchi shoots 

Sex Food n Length (X ± S.D., mm) Width (X ± S.D., mm) L×W 
 Cydia notanthes   

Litchi shoot   6  5.0 ± 0.3 1.1 ± 0.2 5.5 ♀ 
Corn diet 100  7.5 ± 0.3 2.3 ± 0.1 13.5 
Litchi shoot   6  4.0 ± 0.4 1.0 ± 0 4.0 ♂ 
Corn diet 100  5.7 ± 0.2 1.8 ± 0.1 10.3 

 Cryptophlebia ombrodelta   

♀ Litchi shoot  15  6.6 ± 0.7 1.9 ± 0.2 12.54 
 Corn diet  30 10.1 ± 0.5 2.9 ± 0.2 29.29 
♂ Litchi shoot   8  7.2 ± 0.6 2.0 ± 0 14.40 
 Corn diet  30  9.7 ± 0.5 2.8 ± 0.2 27.16 
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litchi fruit moth 
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)
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Siddappaji, 1981; Ho, 1985; Chang and 

Chen, 1989; Jones, 1994) 

60%
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12.2 (Hung et al., 1988)  
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Table 3. Periods of preoviposition, oviposition, sex ratio, and fecundity of Cydia notanthes and Cryptophlebia 

ombrodelta reared on litchi shoots  

Period in days (X ± S.D.) Species 
Pre-oviposition Oviposition 

Sex ratio 
(♀ / ♀ + ♂) 

Fecundity 
(eggs / ♀) 

E.I.1) 

C. notanthes 3.2 ± 2.8 4.5 ± 1.8 0.58 65.7 ± 45.4 7.33 
C. ombrodelta 2.8 ± 2.8 3.8 ± 2.6 0.63 59.3 ± 63.5 7.76 

1) E.I.: Environmental index, (ln (S×E×F))/T × 100, where ln: natural logarithm, S: survival rate, E: 
fecundity, F: sex ratio, T: developmental period. 

 



 42  

 

 

 
 

85 -1.6-

-28(7) 86 -1.6- -19(4) 87 -1.3-

-26(3-3B) 90 -6.2.3- -P1

 

 

 
 

Anonymous. 2004. Agricultural Statistics 

Yearbook. Council of Agriculture, 

Executive Yuan, Taipei, Taiwan. pp. 

100, 111. (in Chinese) 

Beevor, P. S., A. Cork, D. R. Hall, B. F. 
Nesbitt, R. K. Day, and J. D. Mumford. 
1986. Components of female sex 

pheromone of cocoa pod borer moth, 

Conopomorpha cramerella. J. Chem. 

Ecol. 12: 1-23. 

Bradley, J. D. 1986. Identity of the South- 

east Asian cocoa moth, Conopomorpha 

cramerella, with descriptions of three 

allied new species. Bull. Entomol. 

Res. 76: 41-51. 

Chang, T. C., and C. C. Chen. 1989. 

Observation of three lepidopterous 

pests attacking leguminous vegetables 

in Taiwan. Res. Bull. Taichung 

District Agric. Res. Extens. Sta. 24: 

21-29. (in Chinese) 

Ho, K. Y. 1985. Preliminary report on the 

carambola fruit borers and their 

control. Plant Prot. Bull. 27: 53-62. 

(in Chinese) 

Howe, R. W. 1971. A parameter for 

expressing the suitability of an 

environment for insect development. 

J. Stored Prod. Res. 7: 63-64. 

Huang, T. 1967. A study on morphological 

features of erinose mite of litchi 

(Eriophyes litchi keifer) and an 

observation on the conditions of its 

damage. Plant Prot. Bull. 9(3-4): 35- 

46. (in Chinese) 

Huang, C. C., K. S. Chang, and Y. I. Chu. 
1994. Studies on emergence, copulation, 

oviposition and longevity of the litchi 

fruit borer, Conopomorpha sinensis 

Bradley (Lepidoptera: Gracillariidae). 

Plant Prot. Bull. 36: 1-8. (in Chinese) 

Hung, C. C., B. Y. Chang, and J. S. Hwang. 
2002. Rearing techniques, eclosion 

and mating behavior of litchi fruit 

borer, Conopomorpha sinensis Bradley 

(Lepidoptera: Gracillariidae). Plant 

Prot. Bull. 44: 89-99. (in Chinese) 

Hung, C. C., and J. S. Hwang. 1991. Mass 

rearing method of the carambola fruit 

borer, Eucosma notanthes Meyrick. 

Chinese J. Entomol. 11: 204-212. (in 

Chinese) 

Hung, C. C., and J. S. Hwang. 1995. 

Toxicity of insecticides to various life 

stages of the litchi fruit borer, 

Conopomorpha sinensis Bradley. Plant 



   43

Prot. Bull. 37: 201-208. (in Chinese) 

Hung, C. C., J. S. Hwang, M. D. Hung, Y. P. 
Yen, and R. F. Hou. 2001. Isolation, 

identification and field tests of sex 

pheromone of the carambola fruit 

borer, Eucosma notanthes. J. Chem. 

Ecol. 27: 1855-1866. 

Hung, C. C, J. S. Hwang, and R. F. Hou. 
1988. Artificial rearing of macadamia 

nut borer (Cryptophlebia ombrodelta 

(Lower)) and its eclosion and mating 

behavior. Plant Prot. Bull. 40: 297- 

307. (in Chinese) 

Hwang, J. S. 1988. The ecology and 

control of major insect pests of litchi 

and longan tree fruits in Taiwan. 

Chinese J. Entomol. Special Publ. 2: 

33-42. (in Chinese) 

Hwang, J. S. and F. K. Hsieh. 1983. 

Bionomics and control of litchi and 

longan fruit borer (Acrocercops 

cramerella Snellen) in Taiwan. Taiwan 

Agric. Bimon. 19(3): 61-63. (in Chinese) 

Hwang, J. S. and F. K. Hsieh. 1989. The 

bionomics of the cocoa pod borer, 

Conopomorpha cramerella (Snellen), 

in Taiwan. Plant Pro. Bull. 31: 387- 

395. 

Hwang, J. S. and C. C. Hung. 1993. 

Control of the litchi fruit borer, 

Conopomorpha sinensis Bradley, with 

bagging method and insecticides. 

Plant Prot. Bull. 35: 225-238. (in 

Chinese) 

Hwang, J. S. and C. C. Hung. 1996. 

Gracillariid insect pests attacking 

litchi and longan in Taiwan. Plant 

Pro. Bull. 38: 75-78. (in Chinese) 

Hwang, J. S., C. C. Hung, C. C. Lo, and M. 
D. Hung. 1987. Sex attractant for two 

carambola fruit borers, Eucosma 

notanthes Meyrick and Cryptophlebia 

ombrodelta Lower. Plant Prot. Bull. 

29: 321-323. (in Chinese) 

Hwang, J. S., C. C. Hung, Y. P. Yen, and C. 
N. Chen. 1996. Sex attractant and 

trap designs for trapping litchi fruit 

borer, Conopomorpha sinensis Bradley. 

Plant Proct. Bull. 38: 129-136. (in 

Chinese) 

Ironside, D. A. 1974. Biology of macadamia 

nut borer (Cryptophlebia ombrodelta 

(Lower)). Queensl. J. Agric. Anim. 

Sci. 31: 201-212. 

Jones, V. P. 1994. Oviposition patterns of 

koa seedworm and litchi fruit moth 

on macadamia and litchi in Hawaii. 

J. Econ. Entomol. 87: 1278-1284. 

Lingappa, S. and C. Siddappaji. 1981. 

Note on the biology of tamarind 

fruit-borer, (Cryptophlebia ombrodelta 

(Lower) (Lepidoptera: Olethreutidae) 

in India. India J. Agric. Sci. 51: 467- 

470. 

Wen, H. C., F. M. Lu, H. H. Hao, and T. D. 
Liou. 2002. Insects pests and their 

injurious and control on longan in 

southern Taiwan. J. Agric. Res. 

China 51(3): 65-72. (in Chinese) 

 

2005 10 27  
2006 1 30  



 44  

Survey of Lepidopterous Pests of Litchi and Longan in Taiwan 
 
Chau-Chin Hung* and Jenn-Sheng Hwang  Taiwan Agricultural Chemicals and Toxic Substances Research Institute, 

Council of Agriculture, Wufeng, Taichung 413, Taiwan 

Hsiau Yue Wang  National Taiwan Museum, No. 2, Siangyang Rd., Taipei City 100, Taiwan 

ABSTRACT 

Lepidopterous pests of litchi (Litchi chinensis Sonn) and longan 
(Dimocarpus longans Lour.) in Taiwan were surveyed by studying shoots, spikes 
of flowers, and fruits of litchi and longan, and were also detected using the sex 
pheromones of Cydia notanthes Meyrick and Conopomorpha cramerella 
(Snellen). Results showed that 20 species of lepidopterous pests were collected 
from litchi shoots. Only 13 of them were indentified which included two species 
of the Gracillariidae, Conopomorpha sinensis Bradley and C. litchiella Bradley; 
six species of the Tortricidae, Statherotis leucaspis Meyrick, Dudua aprobola 
Meyrick, Eboda celligera Meyrick, Adoxophyes privatana (Walker), Lobesia sp., 
and Cryptophlebia ombrodelta (Lower); two species of the Pyralidae, Diaphania 
indica (Saunders) and Conogethes evaxalis (Walker); two species of the 
Noctuidae, Sympis rufibasis Guenée and Oxyodes scrobiculata (Fabricius); and 
one species of the Geometridae, Thalassodes immissarius Walker. Species of 
lepidopterous pests in litchi in central and southern Taiwan were similar, while 
species of the Larentiinae and S. rufibasis were collected from central and 
southern Taiwan, respectively. Five species of lepidopterous pests were collected 
from the spikes of flowers and fruits of litchi, and greater numbers of 
Conopomorpha sp. were found. There were nine species consistently collected 
from litchi shoots from 1992 to 1994 in Shetou Township, Changhua County. 
These species included Conopomorpha sp., S. leucaspis, E. celligera, D. aprobola, 
species of the Larentiinae, S. rufibasis, T. immissarius, and two unknown 
species. The survey density and frequency of collection of S. leucaspis were the 
highest among all species in litchi orchards from 1992 to 1994. The frequencies 
of collection of Conopomorpha sp. and T. immissarius were 21.4-51.7% and 
21.4-58.6%, respectively. The lepidopterous pests collected from longan shoots 
were similar to those of litchi, including Conopomorpha sp., S. leucaspis, species 
of the Larentinae, and T. immissarius. Among species of the Gracillariidae on 
litchi and longan of Taiwan, the main species was C. sinensis collected from 
shoots, fruits of litchi and longan, and sex pheromone traps of using 
pheromones from C. cramerella. The number of C. litchiella collected was very 
small, coming only from the shoots of litchi and longan and the traps. Based on 
the results of those detected with the sex pheromone, the bagging method, and 
rearing with shoots of litchi, the carambola fruit borer, C. notanthes, infests 
litchi as well as carambola in Taiwan. Both C. notanthes and C. ombrodelta 
(Lower) produced similar levels of infestation on litchi, infesting the shoots and 
fruits. However the performances of both species reared on litchi shoots were 
worse than those reared on an artificial corn diet. 

 
Key words: litchi, longan, lepidopterous pests 
 
 




