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Abstract

An up-to-date annotated checklist of mango pests of Taiwan has been established based on historical literatures and field
surveys in the past four years. The checklist of all 80 insects and six mites provided for each species a selective synonymy and a
summary of some basic ecological details and economic importance. Among them, three species were recorded as emerging pests,
namely Amrasca biguttula (Ishida), Thosea sinensis (Walker), and Anomis flava (Fabricius) whereas mango gall midge, Procontarinia
robusta Li, Bu & Zhang, occurred in Taiwan for the first time. The comparisons on morphology, biology, and ecology between
Procontarinia mangicola (Shi) and P. robusta Li, Bu & Zhang were briefly discussed. Furthermore, the following eleven species
previous listed in historical literatures were excluded as dubious species: Ledra auditura Walker, Tartessus ferrugineus Walker,
Tambinia debilis Stal, Duplachionaspis graminis (Green), Ischnaspis longirostris (Signoret), Adoretus sinicus Burmeister, Anomala
albopilosa trachypyga (Bates), Anomala anthusa Ohaus, Anomala cypriogastra Ohaus, Anomala siniopyga Ohaus, and Dasylepida
nana (Sharp).
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Table 1. Total number of mango pest species of Taiwan from historical studies and present study

Taxonomic category

Total number of mango pest species

Kato Miwa Tsai Lee Present study

(1928) (1943) (1965) (1988)
Orthoptera - 1 1 1 1
Thysanoptera - 3 2 3 6
Hemiptera 5 28 37 51 46
Lepidoptera - 9 13 13 19
Coleoptera - 2 10 1 5
Diptera - 1 1 1 3
INSECTA 5 44 64 80 80
ARACHNIDA 2 6

Ay e EscE T RE B R - BMYCEEY
RHEMZRES  EAMREEREE
V& ekl VE SRR - sz E a0k 1,088 fEE
@ WAL 44 FFESR ] HEER GE— D) -
2 EEE Miwa (1943) B B2 5 b/
FEER S HIRREETE - 253 Miwa (1943) RifF
Kato (1928) Frac#k 2 & H ¥ (Ledra
auditura Walker) ~ # %l ZE i (Tartessus
ferrugineus Walker) i & &l 5 fc 7R &
(Tambinia debilis Stal) ¥l FiERE - B
It ABHFEE 2009 F5iA - Kt 3 a5
R HVEIR Eas o 45 REE 2011 4 11
A 16 H > HEMEHEEEERENES
RhiEndll - SEH 1 SR 7 HEMEREs > 55 2
TR AR @AV IR - AR S U8
Pyl 2t i EE I 27 EAEY) - B FE RECR
(Euphorbiaceae) #YEHE (Macaranga tanarius
(L.) Muell. -Arg.) Ei[fnffd (Mallotus japonicus)
(Shih et al., unpliblished data) - & i
(Moraceae) HYE &1 (Ficus pumila var.
awkeotsang) F17EEF] (Rutaceae) AYIH I
(Citrus sp.) (Schumacher, 1915) - K[ » 4
WH9E 55 B & i F e BB AR RS S T AT E
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RIFFE TIRER AN ESSEY) b SRS S il
PR RERGE  CENE ST A TS
SHEMREES ) 2 FseEAE = - Bt
bt 3 LRV G EEGR E i FhREE
(FfFgE—) -
(D) SHEIZS (1945 F21%) HRERZ BE
1945 F G EGERERVFAM
W78 o {£7 Tsai (1965) Ei Lee (1988) »
Tsai (1965) & " = EEYEaa s  HE -
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(1943) 11945 4F 7 B E A RAVHT L3R E
& 0 (A EAS AT ST TRRiEH
ARELE E2 B 1945~ 1965 FHAMIAH4C sk E
&2 o Hi% > Lee (1988) #3 MR FHEH
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Table 2. An annotated checklist of mango pest insects and mites from Taiwan

Taxonomic category/ Scientific Preferred common Cited reference with ~ Associated with Category
name name: English/ Chinese information of mango  mango root (R.), stem of pest
mite and insect pests  (S), twig (T), leaf (L.),
from Taiwan flower (FL.), or fruit
(Fr.)
ARACHNIDA eS|
ACARINA fabE E
1. Tetranychidae ikl
(1) Oligonychus mangiferus Mango red spider mite/ Ho (1988); Lee (1988: L. Major
(Rahman & Sapra, 1940) PR BB 74); Lin and Chen
(2008)
2. Eriophyidae Sl
(2) Aceria kenyae (Keifer, 1966) Eriophyid mite/ Lee (1988: 74); Huang L. Minor
Syn.: Cisaberoptus kenya Keifer,  5FEiE et al. (1989); Huang et
1966 al. (1996)

Remarks: The first record of deuterogyny in a tropical species was Aceria kenyae Keifer, 1966 (deutogyne described as

Cisaberoptus) on mangos throughout the tropics (Flechtmann and Santana, 2007).

(3) Spinacus longinquus Huang Eriophyid mite/ Huang et al. (1996) L. Minor
et al., 1996 R
(4) Spinacus pagonis Keifer, Eriophyid mite/ Huang et al. (1996) L. Minor
1979 R

Remarks: Huang ef al. (1996) reported that no apparent damage caused by the two Spinacus species on mango trees from
Taiwan.

(5) Tegonotus mangiferae Eriophyid mite/ Huang et al. (1989) L. Minor
(Keifer, 1946) R
(6) Tegonotus paramangiferae  Eriophyid mite/ Huang et al. (1989) L. Minor
Huang et al., 1989 15 A
INSECTA S
ORTHOPTERA Hi#H
1. Tettigoniidae iRt
(1) Phaulula gracilis Bush cricket, katydid/  Miwa (1943: 116); Tsai L. Minor
(Matsumura and Shiraki, 1908) {4 (1965: 14); Lee (1988:

72)

Remarks: In Taiwan, this species belongs to the polyphagous insects and feeds on many broad-leaved plants. We didn’t find it

fed on mango leaves during our filed survey in Taiwan between 2009 to 2011.

THYSANOPTERA #50E

2. Thripidae HER

(2) Heliothrips haemorrhoidalis Greenhouse thrips/ Miwa (1943: 107) L. Minor
(Bouché, 1833) BEARAE

(8) Megalurothrips typicus Thrips/ HE{LEE Miwa (1943: 108); Tsai FL. Minor
Bagnall, 1915 (1965: 21); Wang (2002:

Synonym: Taeniothrips varicornis 218-219)

Moulton, 1928

(4) Rhipiphorothrips cruentatus Grape vine thrips/ Lee (1988: 72); Wang L. Minor

Hood, 1919 fESAEE (2002: 134-136)
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Taxonomic category/ Scientific Preferred common Cited reference with ~ Associated with Category

name name: English/ Chinese information of mango  mango root (R.), stem of pest
mite and insect pests  (S), twig (T), leaf (L.),
from Taiwan flower (FL.), or fruit
(Fr.)
(5) Scirtothrips dorsalis Hood, Chilli thrips, Yellow tea Miwa (1943: 107); Tsai L., FL, Fr. Major
1919 thrips/ /NEAEIE (1965: 20); Lee (1988:
72)

Remarks: The species S. dorsalis is one of the major pests of mango in Taiwan. It occurs on all the above-the-ground young
tissues (young leaves, tender shoot, flowers, fruit-stalks and young fruits) of mango, and creates damaging feeding scars on
mango tissue. Efficient detection and reliable identification of this species are key prerequisites for developing practices to
manage it (Lin et al. 2010).

(6) Selenothrips rubrocinctus  Red-banded thrip/ Wang (2002: 137-139) L. Minor
(Giard, 1901) A

(7) Thrips hawaiiensis (Morgan, Hawaiien flower thrip/ Lee (1988: 72) FL Minor
1913) {E&I%

HEMIPTERA B

Remarks: The phloem feeders of hemipteran insects (e.g. phloem-feeding leathoppers, scale insects, aphids, psyllids, and
planthoppers) cause economic damage directly to mango through phloem feeding and indirectly through the promotion of sooty

mould growth.
3. Cicadellidae TR
(8) Amrasca biguttula (Ishida, Cotton leafhopper, Shih et al. (2009); Shih L., FL Emerging
1913) Indian cotton jassid, et al. (2010a, b) pest; Major
Okra leathopper/
TN g

Remarks: The typhlocybine species A. biguttula is an emerging pest of mango in Taiwan (Shih et al. 2009; Shih et al. 2010a,
b). It feeds on young shoots and leaves of mango trees, and produces irregular hopper burn along the lateral margin to apical
part on leaves. We also found this leathopper species caused significant economic losses to mangos with the thrip species S.
dorsalis Hood in Yuchin and Nanhua areas of Tainan City (southern Taiwan).

(9) Idioscopus clypealis Mango green Miwa (1943: 75); Tsai L., FL Major
(Lethierry, 1889) leathopper/ 5 E4REERE (1961 115); Tsai (1965:

37); Lee (1988: 72)
(10) Idioscopus nitidulus Mango brown Kato (1928); Miwa L., FL Major
(Walker, 1870) leathopper/ 5 E/EEEM  (1943: 75); Tsai (1961:
Synonym: Idioscopus niveosparsus 115); Tsai (1965: 37);
(Lethierry, 1889) Lee (1988: 72)
4. Psyllidae RER
(11) Microceropsylla nigra Mango psyllid/ Miwa (1943: 80); Kato L. Minor
(Crawford, 1919) BT (1928); Tsai (1965: 42);

Lee (1988: 72)
5. Aphidae el
(12) Greenidea mangiferae Mango aphid/ Miwa (1943: 89); Tsai T. Minor
Takahashi, 1925 BRE (1965: 62); Lee (1988:

72); Anonymous (2003)
(13) Toxoptera odinae (van der Mango aphid/ 51  Miwa (1943: 86); Tsai T. Minor
Goot, 1917) (1965: 70); Lee (1988:

72); Tao (1999a: 93);

Anonymous (2003)
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name name: English/ Chinese information of mango  mango root (R.), stem of pest
mite and insect pests  (S), twig (T), leaf (L.),
from Taiwan flower (FL.), or fruit
(Fr.)
6. Margarodidae W SR
(14) Icerya aegyptiaca (Douglas, Breadfruit mealybug/ Lee (1988: 73) L. Occasional pest
1890) B R AR (local region)

Remarks: The species I. aegyptiaca lives on a wide variety of hosts (especially woody plants), but it is very rare on mango
trees in Taiwan. Lee (1988) reported this species associated with mango from the field survey by Prof. T. H. Su. Afterwards, no
information for this species was reported from Mango trees of Taiwan. For example, Tao (1999D: 3) listed nine plant species as
host plants for this species, but mango was not one of them.

(15) Icerya purchasi Maskell,  Cottony cushion scale/ Lee (1988: 73) S, T Minor
1878 OB e
(16) Icerya seychellarum Okada cottony-cushion Miwa (1943: 100); Tsai S, T Minor
(Westwood, 1855) scale/ RHlHWR4R iss  (1965: 72); Lee (1988:
Syn.: Icerya okadae Kuwana, 1907 73)
7. Kerriidae Bar
(17) Kerria greeni (Chamberlin, Lac insects/ Takahashi (1928: 261); S, T. Minor
1923) B Miwa (1943: 100); Tsai
Syn.: Laccifer greeni Chamberlin, (1965: 72); Tao (1978:
1923 108); Lee (1988: 73)
(18) Kerria lacca (Kerremans, The commercial lac Tsai (1965: 72); Hwang S, T Minor
1782) scale/ B and Hsieh (1981); Lee

(1988: 73)
8. Pseudococcidae WhBER
(19) Planococcus citri (Risso,  Citrus mealybug/ Miwa (1943: 103); Tsai Fr,L, T Minor
1813) Hil=piyse:t (1965: 75) ; Lee (1988:
Syn.: Pseudococcus citri (Risso, 73); ANONYMOUS
1813) (2003: 22)
(20) Pseudococcus longispinus  Long-tailed mealybug/ Tsai (1965: 76); Lee Fr,L, T Minor
(Targioni- Tozzetti, 1867) ERE#E (1988: 73)
9. Coccidae NELER
(21) Ceroplastes ceriferus Indian wax scale/ Miwa (1943: 96); Tsai L. Minor
(Fabricius, 1798) A (1965: 77); Tao (1978:

79)

Remarks: Tao (1978) misspelled the species Ceroplastes ceriferus as C. ceriferens.

(22) Ceroplastes floridensis Soft scale/ 17745 + Miwa (1943: 96); Tsai L. Minor
Comstock, 1881 RS/ (1965: 77); Tao (1978:

79); Lee (1988: 72); Tao

(1999D: 52)
(23) Ceroplastes pseudoceriferus Indian wax scale/ Wen and Lee (1986); L. Minor
(Green, 1935) A Lee (1988: 72);

Anonymous (2003)
(24) Ceroplastes rubens Maskell, Red wax scale/ Tsai (1965: 77); Tao L. Minor
1892 ARSI (1978: 79); Lee (1988:

72)
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mite and insect pests  (S), twig (T), leaf (L.),
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(25) Coccus acutissimus (Green, Slender soft scale/ Takahashi (1928); Miwa L. Minor

1896)

Syn.: Leacnium acutissimum
Green, 1896; Coccus acutissimus
(Green, 1896)

TR R
B A

(1943: 97); Tsai (1965:

78); Tao (1978: 80); Lee

(1988: 72); Tao (1999b:
53)

Remarks: Takahashi (1928) reported C. acutissimus as new recorded species from Taiwan and noted Artocarpus integrifolia
as its host plant. Afterward, some authors recorded 5 plant species as host plants for this scale species, including mango (Miwa
1943; Lee 1988; Tao 1999b), longan (Miwa 1943; Tao 1978), and Eugenia jambos, Michelia longifolia, and Michelia sp. (Tao

1978).
(26) Coccus discrepans (Green,
1904)

(27) Coccus hesperidum
Linnaeus, 1758

(28) Coccus mangiferae (Green,
1889)

(29) Coccus pseudohesperidum
(Cockerell, 1895)

(30) Eucalymnatus tessellatus
(Signoret, 1873)

Syn.: Lecanium perforatum
Newstead, 1902; L. subtessellatum
Green, 1904

(1) Kilifia acuminate
(Signoret, 1873)

(82) Platysaissetia formicarii
(Green, 1896)

Syn.: Saissetia formicarii (Green,
1896); Lecanium globulosum
Maskell, 1897

(83) Protopulvinaria
mangiferae (Green, 1889)

(84) Pulvinaria psidii Maskell,
1892

Syn.: Chloropulvinaria psidii
(Maskell, 1892)

(35) Pulvinaria taiwana
Takahashi, 1929

(86) Saissetia coffeae (Walker,
1852)

Syn.: Lecanium hemisphaerica
Targioni- Tozzetti, 1867
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R
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BRR 7
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EHR B

BEdl s

Soft scale/

IR BT s

Soft scale/
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Green shield scale/
EEARA R
oA s

Soft scale/
RN R

Hemispherical scale/
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Miwa (1943: 97); Tsai
(1965: 78); Lee (1988:
72); Tao (1999b: 53)
Tao (1978: 80); Lee
(1988: 72)

Miwa (1943: 97); Tsai
(1965: 78); Tao (1978:
81); Lee (1988: 72)
Lee (1988: 72)

Miwa (1943: 98); Tsai
(1965: 79); Tao (1978:
81); Lee (1988: 72)

Lee (1988:72)

Miwa (1943: 104); Tsai
(1965: 82); Tao (1978:

83); Lee (1988: 72); Tao

(1999b: 54)
Lee (1988: 72)

Miwa (1943: 104); Tsai
(1965: 81); Tao (1978:
83); Lee (1988: 72)

Tsai (1965: 81-82); Tao
(1978: 83); Lee (1988:
72)

Miwa (1943: 105); Tsai
(1965: 82-83); Tao
(1978: 83-84); Lee
(1988: 72)

L.

Minor

Minor

Minor

Minor

Minor

Minor

Minor

Minor

Minor

Minor

Minor
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name name: English/ Chinese information of mango  mango root (R.), stem of pest

mite and insect pests  (S), twig (T), leaf (L.),

from Taiwan flower (FL.), or fruit

(Fr.)

(87) Saissetia oleae (Oliver, Black scale/ Miwa (1943: 105); Tsai L. Minor
1791) TR (1965: 82); Tao (1978:

84); Lee (1988: 72)
(88) Vinsonia stellifera Stellate scale/ Miwa (1943: 106); Tsai L. Minor
(Westwood, 1871) THEEN S (1965: 83); Tao (1978:

84); Lee (1988: 72)
10. Diaspididae B R ER
(89) Aonidiella aurantii California red scale/ ~ Miwa (1943: 94); Tsai L. Minor
(Maskell, 1878) TRALEEE N (1965: 83); Lee (1988:

72)
(40) Aspidiotus destructor Coconut scale, Miwa (1943: 94); Tsai L. Minor
Signoret, 1869 Transparent scale/ (1965: 84); Tao (1978:

BOBEIE N R 88); Lee (1988: 72)

(41) Aulacaspis tubercularis Mango scale; white Miwa (1943: 95); Tsai L,T Minor
(Newstead, 1906) mango scale/ (1965: 85); Lee (1988:
Syn.: A. cinnamomi Newstead, BRIE S 72)
1908; A. mangiferae Sasscer, 1912
(42) Chrysomphalus aonidum  Florida red scale/ Miwa (1943: 96); Tsai L. Minor
(Linnaeus, 1758) BE S (1965: 87); Tao (1978:
Syn.: Chrysomphalus ficus 91); Lee (1988: 72)
Ashmead, 1880
(43) Chrysomphalus Spanish red scale/ Miwa (1943: 96); Tsai L. Minor
dictyospermi (Morgan, 1889) MR i (1965: 87); Lee (1988:

72)
(44) Duplaspidiotus claviger Camellia mining scale/ Lee (1988:73) L. Minor
(Cockerell, 1901) WESTEE /s
(45) Fiorinia fioriniae Avocado scale/ Tsai (1965: 89); Tao L. Minor
(Targionia-Tozzetti, 1867) RES (1978: 100); Lee (1988:

73)
(46) Hemiberlesia cyanophylli ~ Cyanophyllum scale/  Miwa (1943: 94); Tsai L. Minor
(Signoret, 1869) BEEIENE /7 (1965: 84); Lee (1988:
Syn.: Aspidiotus cyanophylli 73)

Signoret, 1869; Abgrallaspis
cyanophylli (Signoret, 1869)

Remarks: Cyanophyllum scale has not universally been adopted as a Hemiberlesia species, and may be reverted to

Abgrallaspis (Charles & Henderson 2002).
(47) Hemiberlesia lataniae Latania scale/

(Signoret, 1869) A B e
(48) Hemiberlesia rapax Greedy scale/
(Comstock, 1881) FEIEl & /e
Syn.: Aspidiotus camelliae Signoret,

1869

Miwa (1943: 94-95); L.
Tsai (1965: 84); Tao

(1978: 89-90); Lee

(1988: 73)

Tsai (1965: 84); Lee L.
(1988: 72)

BEERR SR o) 4k 37

Minor

Minor



Taxonomic category/ Scientific Preferred common Cited reference with ~ Associated with Category
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from Taiwan flower (FL.), or fruit

(Fr.)

(49) Lepidosaphes Diaspidid insect/ Tsai (1965: 90); Lee L. Minor
laterochitinosa Green, 1925 DEEHIE TSR (1988: 73)
Syn.: Lepidosaphes bladhiae
Takahashi, 1931; Lepidosaphes
kamakurensis Luwana, 1925
(50) Lindingaspis rossi Circular black scale/ ~ Miwa (1943: 96); Tsai L. Minor
(Maskell, 1890) FEEN (1965: 87); Tao (1978:
Syn.: Chrysomphalus rossi 91-92); Lee (1988: 73)
(Maskell, 1890)
(51) Parlatoria proteus (Curtis, Orchid parlatoria scale/ Miwa (1943: 102); Tsai L. Minor
1843) HHEN (1965: 93); Tao (1978:

86); Tao (1999: 107)
(52) Pseudaulacaspis cockerelli Oleander scale, Oyster Lee (1988: 73) L. Minor
(Cooley, 1897) scale/ M FiHinE 3
11. Kermesidae ENEBR
(53) Kermes formosanus Kermesid scale/ Lee (1988: 73) L. Minor
Takahashi, 1929 B
LEPIDOPTERA At
12. Cossidae RER
(54) Zeuzera coffeae Nietner, Coffee carpenter/ Tsai (1965: 95); Lee S. Minor
1861 R (1988: 73)
13. Geometridae N7
(55) Pingasa ruginaria Geometrid moth/ Miwa (1943: 55); Tsai L. Minor
(Guenée, 1857) = L INA (1965: 121); Lee (1988:
Syn.: Hypochroma ruginaria RN 74)

Guenée, 1857; Hypochroma

perfectaria Walker, 1860; Pingasa

ruginaria pacifica Inoue, 1964

Remarks: The species name Pingasa ruginaria was misspelled as P. rugnaria by Miwa (1943), Tsai (1965), and Lee (1988).

(56) Thalassodes vararia Geometrid moth/ Miwa (1943: 55); Tsai L. Minor
Guenée 1971 BHE KiE (1965: 121); Lee (1988:

74)
14. Gracillariidae iy
(57) Acrocercops isonoma Mango leafminer/ Miwa(1943: 38); Tsai S, L. Minor
Meyrick, 1916 IS (1965: 96)

Remarks: Miwa (1943) and Tsai (1965) reported Acrocercops isonoma Meyrick, 1916 is one of mango insect pests. Afterwards,
the species name Acrocercops astaurota Meyrick, 1922 was used in Lee (1988: 73) and Anonymous (2003) as the mango
leafminer of Taiwan. According to the moth fauna of Taiwan (http:/taibnet.sinica.edu.tw/), the genus Acrocercops comprises 5
species but not includes the species A. astaurota. The larvae of A. isonoma attack the leaves and tender twigs of mango based
on our field survey, but no apparent damage caused by this moth on mango.

15. Lasiocampidae MBI
(58) Trabala vishnou guttata  Lasiocampid moth/ Tsai (1961: 118) L., FL Occasional pest
(Matsumura, 1909) HHEEER (local region)
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Taxonomic category/ Scientific Preferred common

Cited reference with
information of mango
mite and insect pests
from Taiwan

Associated with
mango root (R.), stem
(S), twig (T), leaf (L.),
flower (FL.), or fruit
(Fr.)

Category
of pest

name name: English/ Chinese
16. Lecithoceridae AR

(59) Epimactis talantias Lecithocerid moth/
Meyrick, 1908 e

17. Limacodidae il 47t

(60) Thosea sinensis (Walker,
1855)

Nettle grub/ PyEbilif

18. Lymantriidae HIRR
(61) Euproctis taiwana (Shiraki, Tussock moth/

1913) GEEHR

Syn.: Porthesia taiwana Shiraki,

1913

(62) Lymantria xylina Swinhoe, Casuarina moth/
1903 TR - A

Tsai (1961: 118)

Present study

Tsai (1961: 117); Tsai

(1965: 119); Lee (1988:

74)

Chao et al. (1996)

L., Fl. Occasional pest

(local region)

L. Emerging
pest;
Occasional
pest (local
region)

T, L., FL Minor

L. Occasional pest
(local region)

Remarks: In Taiwan, this species belongs to the polyphagous insects and major pest in forests. Chao et al. (1996) firstly
recorded the larvae of this species feed on mango leaves from two areas (Changhua County (central Taiwan) and
Kuangyinshan (northern Taiwan)). Afterward Anonymous (2003) noted it attacked the mango of Tainan County (southern

Taiwan) in April of 2003.

(63) Orgyia postica (Walker, Cocoa tussock moth,
1855) Tussock moth/

Syn.: Notolophorus australis INE S

posticus (Walker, 1885); Orgyia
ceylanica Niet., 1862; Orgyia
ocularis Moore, 1879

Miwa (1943: 63); Tsai

(1961); Tsai (1965: 118);

Lee (1988: 74)

T, L., FL Minor

Remarks: Orgyia postica is regarded by some authors to be but a subspecies of Orgyia australis (Anonymous, 2012).

(64) Olene mendosa Hubner, Citrus tussock moth/
1823 a5

Syn.: Dasychira divisa Walker,

1865

19. Noctuidae IR

(65) Anomis flava (Fabricius,  Cotton semi-looper/
1775) N =

Syn.: Cosmophila aurantiaca
Prittwitz, 1867

Anonymous (2003:
50-51)

Present study

L., FL Minor

L. Emerging
pest;
Occasional
pest (local
region)

Remarks: It is an emerging pest for young mango trees in central Taiwan (Taichung City, Changhua County, and Nantou
County). This species does not cause serious damage to mango trees.
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(66) Chlumetia transversa Mango shoot borer, Miwa (1943: 58); Tsai T, Fl, Fr. Major
(Walker, 1863) Mango twig-borer/ (1961: 116-118) ; Tsai (uncontrolled
Syn.: Ariola corticea Snellen, 1880; 15 Fi # 75 i (1965: 114) ; Hung et al. areas)
Chlumetia guangxiensis Wu and (1967); Lee (1988: 74)
Zhu, 1981; Chlumetia guttiventris
Walker, 1866; Nachaba transversa
Walker, 1863
(67) Penicillaria jocosatrix Mango shoot borer/ Miwa (1943: 58); Tsai L. Minor
Guenée, 1852 TEERT Rk (1965: 111); Lee (1988:
Syn.: Bombotelia jocosatrix Guenée, 73)
1852
(68) Spodoptera litura Taro caterpillar/ Tsai (1965: 115); Lee L. Minor
(Fabricius, 1775) R (1988: 74)
20. Notodontidae y.Nan sy
(69) Stauropus alternus Walker, Lobster caterpillar/ Miwa (1943: 54); Tsai L. Minor
1855 FEIR A8 (1965: 117); Lee (1988:

74)
21. Psychidae BB
(70) Eumeta pryeri (Leech, 1888) Bagworm moth/ Tsai (1965: 109); Lee L. Minor

N R

(1988: 73)

Remarks: No psychid insect species feeding on mango trees were recorded from Miwa (1943). Tsai (1965) firstly recorded this
species that fed on the mango trees in Taiwan. We have observed the larvae of Eumeta sp. That fed on the leaves of mongo
trees during the filed survey. But, it needs further confirmation by taxonomist in the near future.

22, Tortricidae HEBR

(71) Argyroploce aprobola Leafroller/ EACHRE Miwa (1943: 43); Tsai L. Minor
(Meyrick, 1911) I RO (1965: 101); Lee (1988:

Syn.: Temnolopha metallota Lower, 73)

1901

(72) Megaherpystis Tortrix moth/ Miwa (1943: 42); Tsai L., FL Minor
melanoneura (Meyrick, 1912)  BELBEEH; (1965: 100); Lee (1988:

Syn.: Eucosma melanoneura 73)

Meyrick, 1912

COLEOPTERA e

23. Bostrichidae EESRH

(73) Sinoxylon mangiferae Powder-post beetles/  Chujo (1936); Miwa S. Minor
Chujo, 1936 BRERES S (1943: 18); Tsai (1965:

135); Lee (1988: 74);
Beaver et al. (2011)

Remarks: Beaver ef al. (2011) reported the distribution of S. mangiferae in Thailand and Taiwan, and noted the type series
was collected from mango by Chujo (1936), but no report on the biology of the species.
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24, Curculionidae SEZR
(74) Xylopsocus capucinus False powderpost Miwa (1943: 18); Tsai S. Minor
(Fabricius, 1781) beetle/ =fEE/NESE  (1965: 135); Lee (1988:

74)
25. Scarabaeidae SEFR
(75) Anomala cupripes (Hope,  Green red foot chafer/  Tsai (1965: 138); Lee Adults: L. Minor
1839) AR (1988: 74); Anonymous

INCE K (2008: 57)

(76) Anomala expansa (Bates,  Cupreous chafer, Shiny Tsai (1965: 139); Lee Adults: L., F1, Fr; Minor
1866) chafer/ 5 &%5#4%E  (1988: 74); Anonymous Larvae: R.

(2003: 57)
(77) Protaetia orientalis sakaii Oriental flower beetle/ Lee (1988: 74); Adults: L., FL, Fr; Minor
Kobayashi, 1994 ARt E Anonymous (2003: 57) Larvae: R.
Syn.: Protaetia. orientalis Gony et
Percheron, 1833; Potosia
(Calopotosia) aerata Niijima et
Kinoshita, 1923
DIPTERA 3|
26. Cecidomyiidae EwEL
(78) Procontarinia mangicola  Mango gall midges/ Anonymous (2003: L. Minor
(Shi, 1980) EESILy 62-66)

Syn.: Erosomyia mangicola Shi,
1980

Remarks: In April 2000, a gall midge species, P. mangicola, producing circular blister galls on mango leaves was first found in
mango orchards from southern Taiwan (Anonymous 2003). This species belongs to the major pest of mango trees and causes

serious economic damage to mango leaves in ill-managed areas, but it will be easily depressed by chemical control.

Furthermore, nearly all old galls on damaged leaves provide reservoirs of anthracnose inoculum.

(79) Procontarinia robusta Li,
Bu & Zhang, 2003

Mango gall midges/
B S

Present study

L.

Emerging pest
(limited area)

Remarks: This species that causes bell-shaped galls on mango leaves was found for the first time in 2011 in Kaohsiung city,
southern Taiwan and Kimen Islans. The comparisons on biology, gall morphology, and ecology between Procontarinia
mangicola and P. robusta are listed in Table 3.

27. Tephritidae

(80) Bactrocera dorsalis
(Hendel, 1912)

Syn.: Chaetodacus ferrugineus
dorsalis (Hendle, 1912); Dacus
dorsalis Hendle, 1912

REER
Oriental fruit fly/

F R

Miwa (1943: 5); Tsai

(1961: 116); Tsai (1965:

159); Lee (1988: 74)

Fr.

Major
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Fig. 1. Adult (A) and Pupa (B) of Procontarinia robusta; C: Mango leaves with blister-shaped galls produced by
Procontarinia robusta.
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Table 3. The comparisons on biology, gall morphology, and ecology between Procontarinia mangicola and P. robusta

Procontarinia mangicola (Shi, 1980)

Procontarinia robusta Li, Bu &
Zhang, 2003

Year recorded in Taiwan 2000
Distribution
Japan (Okinawa)

India, Thailand, China, Taiwan,

2011
China (Fukien Prov.), Taiwan
(Kaohsiung City, Kinmen Is.)

Probable invasive pathway  Both pests have the potential for being on the pathway to fresh mango leaves
from its original distribution.

Gall morphology Blister-shaped gall.
The number of

larval chambers per gall

Pupation habitats

Bell-shaped gall.

In general, each gall contains just one  Each gall contains just one larval
larval chamber. Sometimes, several
larval chambers in one gall.

After completing development, the

chamber.

The mature larvae pupate inside the

larvae leave the galls and drop to the galls

ground to pupate.
Population dynamics

The highest peak of the larvae
occurred from September to October.

The highest peak of the larvae
occurred from September to March of
the following year.
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Appendix 1. The checklist for the dubious species of mango trees from Taiwan

Hemiptera

Cicadellidae

1. Ledra auditura Walker, 1858

Remarks: The ledrine leathopper species Ledra auditura was recorded to feed on mango (Kato 1928), pear,
apple, grapevine and Quercus sp. (Esaki & Ito 1954; Kato 1933; Shih et al. 2001). In fact, this species presents
at low and middle altitudes (below 2500 m) in Taiwan. We have never found it in mango orchards during field
surveys.

2. Tartessus ferrugineus Walker, 1851

Syn.: Tartessus ferrugineus var. nigricosta

Remarks: Schumacher (1915) noted that fig tree and orange are the host plants for this species. Furthermore,
we also observed the nymphs and adults of this species feeding on the two plants of Euphorbiaceae,
Macaranga tanarius (L.) Muell. -Arg. and Mallotus japonicus (Thunb.) Muell. -Arg., in the field of Taiwan
(Shih et al. unpublished data). Although Kato (1928) described the species as one of mango insect pests at that
time, but neither its adults nor nymphs of this species can survive on mango trees based on host or food plants
tests under laboratory condition. Thus, we listed this species as occasional pest for mango trees of Taiwan.
Tropiduchidae

3. Tambinia debilis Stal, 1859

Syn.: Ossa dimidiata De Motschulsky, 1863

Remarks: Kato (1928) reported the tropiduchid species Ossa dimiduata De Motschulsky [a misspelling name
of O. dimidiate] was one of mango insect pests in Taiwan, According to the monograph of Tropiduchidae of
Melichar (1914), O. dimidiata is the synonym of Tambinia debilis Stal, 1859. Consequently, the species T.
debilis was wrongly identified by Kato (1928) because it was never recorded in Taiwan based on the result of
Yang et al. (1989).

Diaspididae

4. Duplachionaspis graminis (Green, 1896)

Remarks: This species was firstly listed as mango insect pest of Taiwan by Tsai (1965), and then Lee (1988)
listed it again based on Tsai (1965). Tao (1978) reported 2 plants are the host plants for D. divergens (=
Chionaspis graminis Green var. divergens) only. To date, no further informational reports of this species was
collected from mango trees from Taiwan.

5. Ischnaspis longirostris (Signoret, 1882)

Syn.: Ischnaspis filiformis Douglas, 1887

Remarks: No information showed mango was the host plant for 1. longirostris from Miwa (1943) and Tao
(1978, 1999b) except Tsai (1965) and Lee (1988). But, this species was firstly recorded in Taiwan by Wong et al.
(1999). Only 3 plant species (Osmanthus fragrans Lour., Ixoro chinensis Lam., and Swietenia macropnylla
King.) were recorded as host plants for this species from Wong et al. (1999). Thus, Tsai’s record was not
correct.

Coleoptera

Scarabaeidae

6. Adoretus sinicus Burmeister, 1855

7. Anomala albopilosa trachypyga (Bates, 1866)

Syn.: Euchlora trachypyga Bates, 1866

8. Anomala anthusa Ohaus, 1938

9. Anomala cypriogastra Ohaus, 1938

10. Anomala siniopyga Ohaus, 1916

11. Dasylepida nana (Sharp, 1876)

Syn.: Lepidiota nana Sharp, 1876
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Remarks: The scarabaeid beetles are not true insect pests of mango trees, because of the adults were
passively attracted to the decayed fruits (e.g. caused by fungi, oriental fruit fly, physiological split of fruits, and
so on) from anywhere. Moreover, the adults of some scarabaeid species belong to polyphagous and feed on the
leaves of many plants. For example, Miwa (1943) noted 13 species of Scarabaeidae of Taiwan feed on the
leaves or flowers of fruit trees, including Anomala anthusa Ohaus, A. cupripes (Hope), A. cypriogastra Ohaus,
A. expansa (Bates), A. sauteri Ohaus, A. siniopyga Ohaus, Lepidiota nana Sharp [=Dasylepida nana (Sharp)],
Microtrichia formosana Mooser, Mimera testaceoviridis Blanchard, Popillia histeroides Gyllenhal, Popillia
mutans Newman, Potosia (Calopotosia) aerata Erichson, and Potosia (Calopotosia) formosana Moser. Among
which, Tsai (1965) cited 7 species as mango pests of Taiwan, including A. anthusa Ohaus, A. cupripes (Hope),
A. cypriogastra Ohaus, A. expansa (Bates), A. siniopyga Ohaus, L. nana Sharp, and Protaetia orientalis sakaii
Kobayashi) [= Potosia (Calopotosia) aerata Niijima et Kinoshita]. Besides, Tsai (1965) added 2 scarabaeid
species, Anomala albopilosa trachypyga (Bates) and Adoretus sinicus Burmeister, as mango pests of Taiwan.
No scientific papers showed that 9 scarabaeid species reported by Tsai (1965) attack mango trees in Taiwan
before 1965. Afterwards, three scarabaeid species, A. cupripes (Hope), A. expansa (Bates), and Protaetia
orientalis sakaii Kobayashi, were confirmed as mango pests from Anonymous (2003). Thus, this study excludes
6 scarabaeid species, Adoretus sinicus Burmeister, Anomala albopilosa trachypyga (Bates), A. anthusa Ohaus,
A. cypriogastra Ohaus, A. siniopyga Ohaus, and Dasylepida nana (Sharp), from the checklist of mango pest
insects of Taiwan.
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ABSTRACT

An up-to-date annotated checklist of mango pests of Taiwan has been
established based on historical literatures and field surveys in the past four
years. The checklist of all 80 insects and six mites provided for each species a
selective synonymy and a summary of some basic ecological details and
economic importance. Among them, three species were recorded as emerging
pests, namely Amrasca biguttula (Ishida), Thosea sinensis (Walker), and
Anomis flava (Fabricius) whereas mango gall midge, Procontarinia robusta Li,
Bu & Zhang, occurred in Taiwan for the first time. The comparisons on
morphology, biology, and ecology between Procontarinia mangicola (Shi) and P.
robusta Li, Bu & Zhang were briefly discussed. Furthermore, the following
eleven species previous listed in historical literatures were excluded as dubious
species: Ledra auditura Walker, Tartessus ferrugineus Walker, Tambinia debilis
Stal, Duplachionaspis graminis (Green), Ischnaspis longirostris (Signoret),
Adoretus sinicus Burmeister, Anomala albopilosa trachypyga (Bates), Anomala
anthusa Ohaus, Anomala cypriogastra Ohaus, Anomala siniopyga Ohaus, and
Dasylepida nana (Sharp).
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