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The important pests of mango and their control strategies in
Taiwan

Ruey-Jang Chang?, Pao-Liang Chen® and An-Long Chiou®?

Abstract

Mango is an economically important fruit crop in Taiwan, however, the crop was
devastated by several pests from flowering to fruiting during growing season, losses
caused by early dropping of flower and fruit, and deteriorated of fruit has been
tremendous. The important pests including thrips, leafhoppers and oriental fruit fly,
could affect both quality and quantity of the fruit. Aiming to prevent the damage caused
by mango pests, the Bureau of Animal and Plant Health Inspection and Quarantine
(BAPHIQ) launched an integrated pest management (IPM) program. The strategies of
the IPM program contain decrease pest population by using monitoring technique in
combination with pesticide spraying and poisoned baits, eradication of initial source of
pest population by field sanitation, protection fruit from pest infestation by bagging, and
training farmers on how to use pesticides properly and safely, and keep records of each
application. The objectives of the IPM program are not to avoid unnecessary pesticide
residues but also to increase the safety of the fruit and improve the competitiveness of
mango production in Taiwan.

Key words: Mango, Pest, Control, Integrated pest management.

1 Respectively, Director, Section chief and Specialist, Plant Protection Division, Bureau of Animal and
Plant Health Inspection and Quarantine, Taipei, Taiwan, ROC
> Corresponding author, e-mail: anlong@mail.baphiqg.gov.tw; Fax: (02)23431473.
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Mango culture and management
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Mango culture and management

Kuo-Dung Chiou *?

Abstract

Factors such as climate, condition of trees, cultivation methods, disease, and pests
influence mango production. These factors create instability for both quality and total
yield of farmed mangos. An integrated production system including species selection,
cultivation technology and field management could be the answer to effectively
managing fruit quality and control disease. The following four steps would reduce
pesticide usage and contribute to the production of safe, high quality fruits: (1) Use of
artificial enhancements, such as water management for irrigation, to improve the rate of
tree growth, microclimate, and the environment of orchards; (2) Cleaning orchards by
trimming and dwarfing to enhance light transmission, reduce pathogens, and control
pests; (3) Improve the management of tree growth to enhance tolerance to disease; (4)
Adjust the blossoming period by off-season cultivars, pruning and fertilization
management.

Key words: Mango, Mangifera indica L., Integrated production system, Off-season.

1 Assistant Researcher, Fengshan Tropical Horticultural Experimental Branch, TARI, Fengshan,
Kaohsiung, Taiwan, ROC.
2 Corresponding author, e-mail: kuodung@fthes-tari.gov.tw; Fax: (07)7315590.
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Integrated pest management for major insect pests of mango in Kaohsiung-Pingtung area
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Integrated pest management for major insect pests of mango
in Kaohsiung-Pingtung area

Y. Y. Chuang®, M. Y. Wei?, N. T. Chang®, Roger F. Hou®, and L. C. Tang®*

Abstract

This investigation examines the integrated pest management (IPM) strategies
targeting three major threats to mangos in southern Taiwan. The first pest, the oriental
fruit fly, Bactrocera dorsalis (Hendel), is the most destructive pest to fruit production in
Taiwan. The mango season generally follows the seasons of several other fruits
important to the Taiwanese economy. As a result, the oriental fruit fly is particularly
prevalent during mango season and has significantly reduced mango production in the
Kaohsiung-Pintung area. To reduce the infestation of this widespread pest, a special
long-lasting trap was developed and applied in combination with fruit bagging
techniques. Since the implementation of this area-wide fruit fly management, the
population density of B. dorsalis in mango growing areas has gradually decreased. The
second pest, the small yellow thrips, Scirtothrips dorsalis Hood, is another common pest
associated with mangos in the southern region. Recently, the population density of S.
dorsalis, has increased greatly during flowering and young-fruit stages, causing a
marked reduction in the yield and quality of mangos. Field tests on trapping efficiency
showed that variations in the numbers of insects caught by sticky boards of various
colors are closely related to their reflection spectra and relative reflectivity. The practical
field application of colored sticky boards to the monitoring and control of this pest is
currently being evaluated. The third pest, the lepidopteran insect, is also typically
observed during the mango season. Light traps are being field tested to assess their
effectiveness in detecting and monitoring occurrence and population dynamics of these
insects. The feasibility of applying light traps for their control is also being assessed. In
summary, continuous efforts have been made to develop more efficient monitoring
systems and control techniques. The population of the oriental fruit fly, small yellow

1 Associate researcher, Kaohsiung District Agricultural Research and Extension Station, Council of
Agriculture, Executive Yuan, Pingtung, Taiwan, ROC.

> Respectively, Graduate Student and Professor, Department of Plant Medicine, National Pingtung
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thrip, and the lepidopteran species can be effectively controlled by diverse measures
including detection and monitoring of insects, farm sanitation, pesticide application, and
non-pesticide techniques. A highly efficient IPM system will help farmers produce safer
and higher quality fruits with more competitive prices.

Key words: Bactrocera dorsalis, Scirtothrips dorsalis, Lepidopteran insects, Area-wide
fruit fly management, Light trap.
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Management of the major pest on mango and its profile of
production and marketing at Tainan district

Ming-Ying Lin'*, Shen-Kuan Chen*, Chun-Chun Chang*, Chin-Shing Chang?,
Ming-Shong Hou®, and Ann-Hsiou Cheng*

Abstract

In the Tainan district, the major threats to mango production are thrips (Scirtothrips
dorsalis ), mango red spider mites (Oligonychus mangiferus), mango shoot borers
(Chlumetia transversa), oriental fruit flies (Bactrocera dorsalis), mango leafhoppers,
and scale insects that damage buds, leaves, inflorescence, fruit, and trunks of mango
trees. Scirtothrips dorsalis has the most significant effect in the Tainan area because it
creates rough scars on the mango that affects the commercial value of the fruit.
Oligonychus mangiferus damages mainly the foliage of the mango plant. Chlumetia
transversa injures the shoot and florescence of the mango plant. Bactrocera dorsalis
damages the fruit of the tree. Mango production and marketing in Tainan are aimed at
both domestic and export markets. The export of Irwin mangos has been increasing
yearly, with Japan as the primary purchaser, followed by Korea. Of all of the Townships
in Taiwan, the Nan Hua Township supplies the most Irwin mangos for export.

Key words: Mango, Pest, Production and marketing, Tainan district.
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£ 01 Sdfe L EITEFS L AMPUR
Table 1. The general situation of the production and marketing of mango at Nan-hua
Farmer‘s Association, Tainan County
The amount of the marketing mango (Kg)

Year

Domestic Export Irwin mango
91 6,230,392 - -
92 7,000,000 800,000 -
93 6,900,000 400,000 -
94 3,922,812 278,000 -
95 4,356,002 391,877 -
96 3,861,702 592,163 -
97 2,214,900 732,858 273,827
98 2,074,124 511,642 334,931
99 - - 158,491

Bl 1l 2w a8 sdafErss o
Fig. 1. The fruit of mango that damage seriously by thrips, Scirtothrips dorsalis.
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Fig. 2. The fluctuation of Scirtothrips dorsalis in Irwin mango orchard at Yujen, Tainan
County.
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W3 HEE L EearEE
Fig. 3. The population of mango red spider mite, Oligonychus mangiferus on the leaf of
mango.
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Fig. 4. The export amount of Irwin mango over the years.
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Relationship between population occurrence of mango insect pests and climate factors
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Relationship between population occurrence of mango insect
pests and climate factors

Hung-Chich Wen'?, and Wen-Jer Wu*

Abstract

The major pests associated with mangos in Taiwan are mango brown leafhoppers
(Idioscopus niveosparsus), mango green leafhoppers (I. clypealis), thrips, mango
psyllids (Microceropsylla nigra), oriental fruit flies (Bactrocera dorsalis), mango spider
mites (Oligonychus mangiferus) and mango gall midges (Procontarinia mangicola). The
population of brown leafhoppers generally increases as mango begin blossoming in
February, gradually reaching a peak in mid-March. The population usually decreases
during mid-April, which corresponds to the mid-point of the dry season when
temperatures range between 21°C and 26°C. The population of the mango green
leafhopper is closely associated with temperature during the mango blossoming stage,
which typically lasts for one to four months. The population growth of mango psyllids is
also related to temperature, usually peaking between May and July. The population of
grapevine thrips (Rhipiphorothrips cruentatus) and flower thrips (Thrips hawaiiensis) is
inversely related to precipitation. The population of chili thrips (Scirtothrips dorsalis)
increases with increases in temperature. Population fluctuations among oriental fruit
flies is positively correlated with temperature. This corresponds to the blossoming stage
of mangos between January and March, as the population of fruit flies tends to increase
dramatically between April and June, but decreases substantially between the months of
July and September. Fruit fly population levels are lowest between October and
December. The population density of mango spider mites increases during dry, warm
weather. The population of mango spider mites tends to peak between February and June,
with another jump between October and December. The population of mango gall
midges typically peaks between September and October.

Key words: Mango tree, Mango insect pests, Occurrence, Climate factors.

! Respectively, Special researcher, Professor and Director of Research Center for Plant Medicine, National
Taiwan University, Taipei, Taiwan, ROC.
> Corresponding author, e-mail: wenhc422@ntu.edu.tw; Fax: (02)33669617.
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2L FEFEARTAFABEDLIRPEF FF
Table 1. The peak stage of major mango insect pests and affected climate factors

Pests Peak stage (month) Climate factors References

Mango brown Feb.-Apr. Temp. Wen & Lee, 1978

leafhopper

Green leafthopper  Jan.-Apr. Temp. Wen & Liou, 2006

Mango psyllid May-Jul. Temp. Lee & Wen, 1980

Grape vine thrips ~ Aug.-Jan. Temp. and Rainfall Lee & Wen, 1982

Chilli thrips Mar.-May and Temp. and Rainfall Lee & Wen, 1982
Aug.-Nov.

Flower thrips Jan.-Mar. Temp. Lee & Wen, 1982

Oriental fruit fly Apr.-Jun. Temp. and Rainfall Lee, 1988

Mango gall midge  Sep.-Oct. Temp. Shi, 1980

Mango spider mite  Feb.-Jun. and Temp. and Rainfall Lin & Chen, 2007
Oct.-Dec.
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Fig. 1. The diagnostic cases of chilli thrips on the fruit tree at Fengshan from 2005
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Fig. 2. Population dynamics of oriental fruit flies in manageable mango
orchard in Fengshan area from 2005 to 2009.
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Fig. 3. Population dynamics of oriental fruit flies in unmanageable mango
orchard in Fengshan area from 2005 to 2009.
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The ecology and management of
mango leafhopper in the world

Hsien-Tzung Shih'?, Yi-Chung Chiu*, Feng-Chyi Lin'and Chin-Ling Wang"

Abstract

Throughout the world, 7 subfamilies and 27 species of Cicadellidae have been
recorded as minor and major pests associated with mangos. Of these, ldioscopus
nitidulus (Walker), 1. clypealis (Leth.), I. nagpurensis (Pruthi), and Amritodus atkinsoni
(Leth.), are major threats to mango production in the Oriental and Australian regions;
and the species Sophonia orientalis (Matsumura) and Amrasca biguttula (Ishida) are
potential threats to mangos in Hawaii and Taiwan, respectively. This review provides an
analysis of the available information regarding the feeding habits of mango leafhoppers,
as well as examples for future mango pest management.

Keywords: Mango leafhoppers, Idiocerinae, Typhlocybinae, Evacanthinae, Ecology,
Management.
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Ecology and control of thrips on mango
Yi-Chung Chiu®?, Feng-Chyi Lin®, Hsien-Tzung Shih?, and Chin-Ling Wang"

Abstract

Six species of thrips, Scirtothrips dorsalis Hood, Rhipiphorothrips cruentatus
Hood, and Thrips hawaiiensis (Morgan), Frankliniella intonesa (Trybom),
Megalurothrips typicus Bagnall, and Selenothrips rubrocinctus (Giard) have been
recorded as pests associated with mangos in Taiwan. In recent years, thrips have
seriously reduced the quality and yield of mangos, and the damage caused by S. dorsalis
is particularly serious. In order to solve the current problem, this paper describes
ecological information such as the distribution, host plant, life history of mango thrips,
injury to fruit they cause, control measures, as well as the effective insecticides under
laboratory screening.

Key words: Thrips, Scirtothrips dorsalis, Mango (Mangifera indica), Control.
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21l caxdE %y
(Eﬂ : ,2010)
Table 1. Mortality of adults of Scirtothrips dorsalis after feeding on
insecticide-treated leaves of mango for 6, 24 and 48 hours

RS AR ER AL 62448 S F

Insecticide Conc.  No. of thrips Mortality (%) of thrips adult after treatment
X treated 6 hours 24 hours 48 hours
Methidathion 40% EC 1000” 161 92.5+ 0.6 a* 100.0+ 0.0 a 100.0£ 0.0 a
Carbofuran 44% SC 800 110 94.1+3.8a 100.0+ 0.0 a 100.0£0.0a
Carbosulfan 48.34% EC 1000 100 85.6+1.7ab  100.0+0.0a 100.0+0.0a
Spinosad 2.5% SC* 2000 107 86.3+11.8 ab 97.4+2.6ab 100.0+0.0a
Fenthion 50% EC 1000 144 90.6+3.7a 96.4+ 2.3 ab 99.3+0.7 a
Methiocarb 50% WP* 1000 95 909+7.2a 96.3+ 3.7 ab 100.0£ 0.0 a
Methomyl 40% SP 800 102 76.8+7.7 ab 90.6+ 6.3 abc 96.7+3.3a
Methomyl 24% SL 500 107 77.5+11.8 ab 82.1+ 9.7 bed 92.0+59ab
Malathion 50% EC? 500 114 57.9+16.7 bc 76.2+ 6.6 cd 90.7+ 7.3 ab
Fenvalerate+Fenitrothion 800 56 31.6+25.5¢ 72.8+0.6d 83.2+4.0b
C30%EC
Clothianidin 16% SG 4000 108 31.1+6.7 48.6+13.4 73.4+10.3
Imidacloprid 9.6% SL 3000 116 14.6+ 4.6 36.4+9.1 76.7+£2.2
Dinotefuran 20% SG 3000 124 22.1+12.2 32.4+12.3 64.4+10.7
Phosmet+Lambda-cyhalothrin 2000 108 119+ 7.8 32.8+£12.3 70.7£ 7.4
42% WP
Thiamethoxam 25% SP 7500 83 13.4+ 4.9 32.2+11.7 73.1+13.6
Acetamiprid 20% SP 4000 114 6.1+2.1 29.5+ 6.4 63.2+ 3.7
Buprofezin 25% WP 750 105 6.0+ 3.4 28.8+7.1 49.0+ 3.9
Fenitrothion 50% EC 1000 137 11.8+11.7 28.6+20.4 73.4+9.8
Bifenthrin 2.5% SC 2000 94 57+3.9 28.5£15.5 88.8+ 4.0
Buprofezin+Deltamethrin 1500 108 125+ 8.5 28.5+11.1 53.0+12.4
11.78% EC

Carbaryl 85% WP 1700 86 9.1+ 7.3 26.2+16.4 33.6+7.7
Chlorfenapyr 10% SC 1000 113 141+ 6.7 24.7£9.4 58.1+13.5
A-cyhalothrin 2.8% EC 4000 144 13.4+ 6.7 22.5+5.0 437+ 8.9
A-cyhalothrin 2.46% CS 4000 129 13.0+4.3 224+ 15 56.3+ 8.0
Fipronil 4.95% SC 2500 128 13.5+£10.9 21.8+10.6 68.5+ 2.7
a-cypermethrin 3% EW 1000 118 79+75 21.1+11.2 59.1+10.2
a-cypermethrin 3% EC 1000 98 145+ 4.3 205+ 7.1 49.0+18.3
Pymetrozine 25% WP 1500 93 57+1.9 18.4+ 6.7 75.3£13.2
Bifenthrin 2.8% EC 2000 138 10.5+ 6.6 15.9+ 8.0 54.8+7.2
B-cyfluthrin 2.9% EC 1500 80 3.0+£2.2 13.9+ 6.5 26.3+9.8

% Not registered for use in the control of mango pests.
¥ Recommended application rate for each insecticide listed in the Plant Protection Manual.

* Data on mortality were corrected by Abbott’s formula and showed by mean + sem; means within each
column followed by the same letter are not significantly different by Fisher’s LSD test at 5% level.
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The infestation and integrated pest management of the
oriental fruit fly on mango

Yu-Bing Huang'?, Cing-Hua Kao*, Ming-Yau Chiang® and Yi-S Shieh*

Abstract

Mangos in Taiwan cover a cultivated area of 17,000 hectares, and are mainly
produced in the areas of Pingtung, Kaohsiung, and Tainan. The typical production
season of mangos spans from April to September, but in recently the mango season has
been extended throughout the year, due to improvements in cultivation techniques.
Oriental fruit flies cause serious damage on mango fruits. Control strategies for oriental
fruit flies differ based on regional geography and climate. In the Pingtung region, fruit
matures earlier than it does in other regions. As a result, control of oriental fruit flies
should be initiated during the wax apple production period. Control in Kaohsiung and
Tainan regions should be applied at harvest season of India jujube and guava. In other
mango cultivation areas, the control of oriental fruit flies should be implemented with
other neighboring host plants. Male annihilation, food bait, and field sanitation other
control methods that could be implemented regionally. The effectiveness of control of
oriental fruit flies can be highlighted by the close monitoring of population fluctuations
and the application of geographic information systems.

Key words: Oriental fruit fly, Mango, Area wide control.

1 Respectively, Assistant Entomologist, Senior Entomologist, Assistant Entomologist, and Assistant
Entomologist, Applied Zoology Division, TARI, Wufeng, Taichung, Taiwan, ROC.
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Fig. 1. The life cycle of oriental fruit fly.
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Fig. 2. The female laid eggs on mango.
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Monitoring and integrated management of
small insect pest on mango

Feng-Chyi Lin*?, Yi-Chung Chiu !, Hsien-Tzung Shih*, and Chin-Ling Wang"

Abstract

Chilli thrips (Scirtothrips dorsalis Hood) damage buds, flowers, and young fruits,
is a key pest affecting mango quality and yield. The integrated management program
aims to depress effectively the population of Chilli thrips. Twenty yellow sticky traps
(11.5 cm x 15 cm) were hanged in a mango orchard to monitor the population of the
pests. Control measures should be applied when 40 adult thrips in average were caught
per sticky trap per week. A integrated mango orchard pest management plan was
conducted at Nanzih Township of Tainan County from October, 2009 to April, 2010.
The results showed that approximately 20 % of insecticides could be saved than the
previous year. In addition, times of spray for flowering period decreased by
approximately 30 %. Furthermore, mango quality was improved, the fruits of first,
second, third grade were 18.2 %, 68.2 % and 13.6 %, respectively, compared with that of
all third grade in the previous year.

Key words: Scirtothrips dorsalis, Mango (Mangifera indica), Control threshold,
Monitoring

1 Respectively, Associate Entomologist, Assistant Entomologist, Assistant Entomologist, and Senior
Entomologist and Director, Applied Zoology Division, TARI, Wufeng, Taichung, Taiwan, ROC.
> Corresponding author, e-mail: fclin@tari.gov.tw; Fax: (04)23317600.
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