DOI:10.6661/TESFE.2014013 aEE s2Formosan Entomol. 34: 151-165 (2014) 9L ERE Research report

JFormosan Entomologist

Journal Homepage: entsocjournal.yabee.com.tw

A Survey of Insect Damage at 11 Forest Seedling Nurseries in Taiwan [Research report]

82+ —EMAKEBEMNRERE (HRES]
Ling-Mu Jaung, Jung-Tai Chao*, and Chao-Nien Koh
HEEEN - HEE* - BIE
*BHEEE-mail [F jtchao@tfri.gov.tw
Received: 2014/07/30  Accepted: 2014/10/13  Available online: 2015/03/01

Abstract

To understand the damages caused by insect pests in Taiwan’ s forest seedling nurseries, we collected information on the
amount and type of damage occurrence, the species of damaged seedlings, the plant part damaged and the damaging insect pest,
at 11 forest seedling nurseries from April 2003 to March 2005. A total of 205 cases of insect pest damages were recorded on 48 of
the 139 (34.5%) seedling species investigated through 66 nursery surveys over a period of 2 years. The number of pest damages
was significantly and negatively correlated with the elevation of the nursery (r = -0.74, p < 0.005). Of the 71 insect pest species
found on the 48 attacked seedling species, 58 (81.7%) were in their young stage and 33 of them were successfully reared to adult
stage, 44 (62%) were identified as to their species. Lepidoptera, Hemiptera and Coleoptera were the most common orders
damaging nursery seedlings, mainly by damaging the foliage. The most frequently attacked seedling species were, in general,
damaged by specific insect taxa. The most common seedling pest families (each with more than 10 records of damage) were found
almost all year round. Of the 48 seedling species attacked by insect pests, Michelia formosana, Cyclobalanopsis glauca, Osmanthus
fragrans, Liquidamber formosana, Hibiscus tiliaceus, Machilus zuihoensis, Pittosporum pentandrum, Magnolia denudata,
Cinnamomum camphora, Myrica rubra, Terminalia catappa, Calophyllum inophyllum, and Camellia japonica were the most
frequently attacked species. Suggestions for improving the pest management of these nurseries, particularly in terms of commonly
occurring pests, seasonality and susceptible seedling species, are discussed.
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Table 1. Basic information and records of the 11 forest nurseries in Taiwan surveyed between April 2003 and
March 2005
Forest Elevation - . Total number of Number of pest
District Nursery (m)! Administrative Area seedling® damage recorded’
Luodon Sidu 500 Pinglin District, 370,000 23
(%) U New Taipei City
Changling 45 500 Yuanshan Township, 285,000 14
Yilan County
Chushuishi 550 Datong Township, 1,013,000 26
A% Yilan County
Hsinchu Nanzhuang @+ 290 Nanzhuang Township, 500,000 11
CRrT) Miaoli County
Dongshih Chuyunshan {#ZE11] 960 Heping District, 2,000,000 8
() Taichung City
Nantou Wushe 1,250 Ren-ai Township, 460,000 7
(FE1%) FErt Nantou County
Yuchi 650 Yuchi Township, 400,000 22
ot Nantou County
Chiayi Nanxi 200 Nanxi District, 720,000 23
(€75:9) TS Tainan City
Chung Hsin 1§ 1,450 Zhuqi Township, 207,000 2
Chiayi County
Pingtung Kenting 125 Hengchun Township, 700,000 26
(FF5) ET Pingtung County
Hualien Sanmin 220 Yuli Township, 800,000 43
(t#E) =K Hualien County
Total 7,455,000 205

Data from current study.
Data provided by Taiwan Forestry Bureau.
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Table 2. List of 44 identifiable insect pests and the seedlings and plant parts damaged by these pests at 11 forest
nurseries in Taiwan surveyed between April 2003 and March 2005. F: foliage, R: root, S: stem

TR 4 BEAES  XEEAX

Seedling species damaged

Order Family Pest species (plant part damaged)
Orthoptera  Acrididae Chondracris rosea (£&K18) Hibiscus tiliaceus (F), Pongamia pinnata
F)
Acrididae Oxya podisma (&7 \Fg) Cinnamomum osmophloeum (F),
Cyclobalanopsis glauca (F)
Ficus septica (F), Myrica rubra (F)
Hemiptera  Coccidae Ceroplastes pseudoceriferus (Fafi /1 # &) Magnolia denudata (S), Michelia formosana
)
Diaspididae Aulacaspis murrayae (A g5/ 7ias) Murraya paniculata (F)
Diaspididae Aulacaspis yabunikkei (f& g5/ #ris) Cinnamomum camphora (F)
Diaspididae Pinnaspis aspidistrae (FFE G173 Camellia japonica (F)
Diaspididae Pseudaulacaspis cockerelli (B T-5m/g /17%82)  Michelia formosana (F)
Margarodidae  Icerya aegyptiaca (35 FWe4i ) res) Erythrina variegata (S), Hibiscus tiliaceus
)
Margarodidae  Icerya purchasi (W41 782 Hibiscus tiliaceus (S)
Pseudococcidae  Maconellicoccus hirsutus (/) #as) Hibiscus rosa-sinensis (S)
Pseudococcidae  Nipaecoccus filamentosus (FEEk# /) 5k Artocarpus heterophyllus (S)
Psyllidae Leptynoptera sulfurea (HEFEAT) Calophyllum inophyllum (F)
Psyllidae Mesohomotoma camphorae (1K) Hibiscus tiliaceus (S)
Aleyrodidae Pealius liquidambari (FE K4 &%) Acer serrulatum (F), Liquidamber
formosana (F)
Aphididae Toxoptera odinae (SF1F) Pittosporum pentanddrum (F, S) Sapium
sebiferum (F, S)
Cicadellidae Jacobiasca formosana (/N EELE) Liquidamber formosana (F)
Coreidae Pseudomictis distinctus (fIE1BE4%E) Camellia japonica (F), Michelia formosana

Thysanoptera Phlaeothripidae
Phlaeothripidae

Coleoptera  Attelabidae

Chrysomelidae

Chrysomelidae

Elateridae
Scarabaeidae

Gynaikothrips uzeli (W& %)
Rhipiphorothrips cruentatus (5% 5E)
Paroplapoderus pardaloides (BB 515 Bia)

Altica cyanea (&4:1t8)

Coptocephala bifasciata (B ERS4TES)

Actenicerus formosensis (IFZ15E82)
Anomala expansa (&EE 4 E)

(F), Osmanthus fragrans (F)

Ficus microcarpa (F)

Erythrina variegata (F)

Beilschmiedia erythrophloia (F), Camellia
Japonica (F), Cyclobalanopsis glauca (F)
Machilus zuihoensis (F), Neolitsea konishii
(F), Zelkova serrata (F)

Caesalpinia pulcherrima (F), Cinnamomum
camphora (F), Hibiscus tiliaceus (F)
Koelreuteria henryi (F), Osmanthus
fragrans (F), Terminalia boivinii (F),
Terminalia catappa (F), Ternstroemia
gymnanthera (F)

Cyclobalanopsis glauca (F), Lagerstroemia
subcostata (F)

Viburnum taitoense (F)

Osmanthus fragrans (F)

Prunus campanulata (F, R)
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Table 2. (continued)

Order Family

Pest species

Seedling species damaged
(plant part damaged)

Scarabaeidae

Lepidoptera Hepialidae

Lasiocampidae  Trabala vishnou (& fhEH)

Lymantriidae  Orgyia postica (/NA4IEH)

Noctuidae Anigraea rubida (fAELRERH)

Psychidae Acanthopsyche taiwana (NEHEH)
Psychidae Clania pryeri (KiE(EH)

Pyralidae Palpita annulifer (KEE)

Pyralidae Palpita asiaticalis (G B 45 E74R)
Pyralidae Palpita homalia (3455 EHE)

Thyrididae Microbelia sp. cf. canidentalis CE{iA &%)
Tortricidae Dactylioglypha tonica (/NEEEH)

Tortricidae Homona magnanima (Z55358)

Tortricidae Homona sp. of. magnanima CE{Z L)
Tortricidae Statherotis sp. cf. threnodes (E{b 5 (S LEH)
Tortricidae Strepsiarates coriariae (B SHEEEH;)
Lycaenidae Chilades pandava peripatria (f§8/NKIE)
Papilionidae Graphium doson postianus (SHFELE)
Pieridae Catopsilia pomona ($REL% 1)

Pieridae Catopsilia pyranthe (K i)

Popillia mutans (REFHEEET)

Endoclita sinensis (1 2iiRI8H)

Cyclobalanopsis glauca (F), Lagerstroemia
subcostata (F), Myrica rubra (F)

Magnolia denudata (S)

Cyclobalanopsis glauca (F)

Cinnamomum camphora (F), Pongamia
pinnata (F)

Sapindus mukorossii (F), Spathodea
campanulata (F), Terminalia catappa (F)
Liquidamber formosana (F)

Myrica rubra (F), Prunus campanulata (F)
Cyclobalanopsis glauca (F)

Osmanthus fragrans (F)

Fraxinus formosana (F), Osmanthus
fragrans (F)

Osmanthus fragrans (F)

Bischofia javanica (F)

Elaeocarpus sylvestris (F)

Camellia japonica (F)

Sapium sebiferum (F)

Magnolia denudata (F), Michelia formosana
)

Melaleuca leucadendra (F)

Cycas revolute (F)

Michelia formosana (F)

Caesalpinia pulcherrima (F), Cassia fistula
(F), Cassia siamea (F)

Pterocarpus indicus (F)
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Table 3. List of 48 seedling species attacked by different orders of insect pests, including the number of attacks
recorded, based on 66 surveys at 11 forest nurseries in Taiwan between April 2003 and March 2005

Host species Lepidoptera Hemiptera Coleoptera Orthoptera Diptera Thysanoptera Acariformes Total

Michelia formosana (&:.0:5) 20 9 1 30

Cyclobalanopsis glauca

()

Osmanthus fragrans (FE{E) 8 5 3 16

Liquidamber formosana (%) 8 3 1 12

Hibiscus tiliaceus (%) 4 1 1 4 10

Machilus zuihoensis (F##) 7 1

Pittosporum pentandrum
(BEER

Magnolia denudata (EH{E)

Cinnamomum camphora

(k)

Myrica rubra (#51)

Terminalia catappa (f&12)

Calophyllum inophyllum

(EEEH)

Camellia japonica (3{5) 1 3 1

Acer serrulatum (548) 2 2

Lagerstroemia subcostata

)

Pongamia pinnata (K5K7)

Elaeocarpus sylvestris (Ft£)

Ardisia squamulosa (ERF)

Bischofia javanica (%)

Sapium sebiferum ()

Cinnamomum osmophloeum

(L)

Melaleuca leucadendra

(BT

Sapindus mukorossii (fEHF) 2

Erythrina variegata (Ffi) 1 1

Prunus campanulata (F15) 1 1

Koelreuteria henryi (45544 1 1

Pterocarpus indicus (FIJ&'%fE) 2

Caesalpinia pulcherrima
(b

Zelkova serrata (& 781) 1 1

Cycas revolute (8:5%)

Murraya paniculata (1) 2

Spathodea campanulata

CkEEA)

Lantana camara (B} 1 1

4 15 1 20
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Table 3. (continued)

Host species Lepidoptera Hemiptera Coleoptera Orthoptera Diptera Thysanoptera Acariformes Total
Ficus microcarpa (F5f5) 1 !
Terminalia boivinii (/NEIE{ ) 1 1
Neolitsea konishii (£##5) 1 1
Hibiscus rosa-sinensis (:4%) 1 1
Campsis grandiflora (£55) 1 1
Ternstroemia gymnanthera 1 |
(BRE)
Cassia fistula (FF5%)) 1 1
Machilus kusanoi (KEf) 1 !
Fraxinus formosana AR 1 L
Litsea kostermansii | |
UMERET)
Beilschmiedia erythrophloia 1 |
(62
Artocarpus heterophyllus

. 1 1
Rz )
Cassia siamea (§J]K) 1 1
Ficus septica (FEFF5) 1 1
Viburnum taitoense (G 5HK) 1 1
Total 96 50 40 7 2 2 8 205

Record of pest damage

Pest Lepidoptera Hemiptera Coleoptera

E— 2003 4 BF 2005 &F 3 H&E 11 EMAEER 66 XAETHEXHHE (Lepidoptera) » ##H (Hemiptera) »
§48 (Coleoptera) &7} (family) B&az BERE -
Fig. 1. Families, orders of seedling pests and damage records based on 66 surveys at 11 forest nurseries in
Taiwan between April 2003 and March 2005.
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Table 4. Seedling species attacked by pests of lepidopteran families and the number of the attacks, based on 66
surveys at 11 forest nurseries in Taiwan between April 2003 and March 2005

Seedling species

Pyralidae
Lymantriidae
Pieridae
Arctiidae
Psychidae
Noctuidae
Lycaenidae
Thyrididae
Hepialidae
Lasiocampidae

% | Gracillariidae
» | Tortricidae
o | Papilionidae

Michelia formosana
Cyclobalanopsis glauca
Osmanthus fragrans
Liquidamber formosana
Machilus zuihoensis
Magnolia denudata 1 4 1
Cinnamomum 2 1

camphora

Myrica rubra 2 1 1

Terminalia catappa 1 4

Camellia japonica 1

Pongamia pinnata 1 1

Elaeocarpus sylvestris 4

Ardisia squamulosa 1 1

Bischofia javanica 2
Sapium sebiferum 1

Cinnamomum 1 1

osmophloeum

Melaleuca leucadendra 2

Sapindus mukorossii 1 1

Prunus campanulata 1

Pterocarpus indicus

Caesalpinia 1

pulcherrima

Zelkova serrata 1

Cycas revolute 2

Spathodea campanulata 1

Lantana camara 1

Cassia fistula 1

Machilus kusanoi 1

Fraxinus formosana 1

Cassia siamea 1

Total 23 19 16 10 5 5 4 3 3 2 2 2 1 1

— | Geometridae

(S}

[u—

= ot o
—_
—_

[ O R N w o ~1 o ® b~ X Total

= N = DN DN

N Y e L

©
(o2}

H = ERYE R o -l E P H 255 40% B ERE ST (100%) HEHEE &
(4/10) : B LHYE £ 88% (7/8) M © & [ 86% Ml H © i EAYEER
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Table 5. Seedling species attacked by pests of hemipteran families and the number of attacks, based on 66 surveys
at 11 forest nurseries of Taiwan from April 2003 to March 2005

Seedling species

Aphididae

Psyllidae

Margarodidae
Cicadellidae
Aleyrodidae

~ | Coccidae
Pseudococcidae

# | Diaspididae

Michelia formosana
Osmanthus fragrans
Liquidamber formosana
Hibiscus tiliaceus
Pittosporum pentanddrum
Magnolia denudata
Cinnamomum camphora 1
Calophyllum inophyllum

Camellia japonica 1 1 1
Acer serrulatum

Ardisia squamulosa 1

Sapium sebiferum 2

Erythrina variegata

Koelreuteria henryi 1
Murraya paniculata

Hibiscus rosa-sinensis

Artocarpus heterophyllus

+ | Coreidae

D =
—

—_

Total 11 10 9

D= Do =W =1 w ot o | Total

83% el 2 MmEEEE FAVEE: 100% #)
P H AR - R E RS AT R B
B E Ran HER I -

FITAIC Ry 2 i dm Y Bl H ~ i H Rl
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Table 6. Seedling species attacked by pests of coleopteran families and the number of the attacks, based on 66
surveys in 11 forest nurseries in Taiwan between April 2003 and March 200

Seedling species Chrysomelidae  Attelabidae =~ Scarabaeidae  Elateridae Total
Cyclobalanopsis glauca 1 8 6 15
Osmanthus fragrans 2 1 3
Hibiscus tiliaceus 1 1
Machilus zuihoensis 1 1
Cinnamomum camphora 1 1
Myrica rubra 1 1
Terminalia catappa 1 1
Camellia japonica 1 1
Acer serrulatum 2 2
Lagerstroemia subcostata 3 1 4
Prunus campanulata 1 1
Koelreuteria henry 1 1
Caesalpinia pulcherrima 1 1
Zelkova serrata 1 1
Terminalia boivinii 1 1
Neolitsea konishii 1 1
Campsis grandiflora 1 1
Ternstroemia gymnanthera 1 1
Beilschmiedia erythrophloia 1 1
Viburnum taitoense 1 1
Total 17 13 9 1 40
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Table 7. Monthly occurrence of the most common seedling pest families (each with more than 10 damage records)
based on 66 surveys at 11 forest nurseries in Taiwan between April 2003 and March 2005

Month

Pest order and family Jan. Feb. Mar. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Order Lepidoptera

Gracillariidae (4fif) + + + + + + + + +

Tortricidae (F52£i) + + + + + + + +

Pyralidae (i) + + + + + +

Lymantriidae (754) + + + + + +
Order Hemiptera

Diaspididae (J&77k#%) + + + + + +

Aphididae (% %) + + + + + +
Order Coleoptera

Chrysomelidae (< {t52) + + + + + + +

Attelabidae (5L E5H) + + + + + +
Total (&51) 5 2 3 6 3 8 6 6 6 5 5
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Fig. 2. Number of seedlings (black bar-- a total of 2,748,000 seedlings) and insect pest damage records (white
bar-- a total of 155 records) for each seedling species based on 48 surveys at 8 forest nurseries in

Taiwan between April 2003 and March 2004.
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A Survey of Insect Damage at 11 Forest Seedling Nurseries in
Taiwan

Ling-Mu Jaung, Jung-Tai Chao’, and Chao-Nien Koh

Division of Forest Protection, Taiwan Forestry Research Institute, Taipei City, Taiwan 10066

ABSTRACT

To understand the damages caused by insect pests in Taiwan’s forest
seedling nurseries, we collected information on the amount and type of damage
occurrence, the species of damaged seedlings, the plant part damaged and the
damaging insect pest, at 11 forest seedling nurseries from April 2003 to March
2005. A total of 205 cases of insect pest damages were recorded on 48 of the 139
(34.5%) seedling species investigated through 66 nursery surveys over a period
of 2 years. The number of pest damages was significantly and negatively
correlated with the elevation of the nursery (r = -0.74, p < 0.005). Of the 71
insect pest species found on the 48 attacked seedling species, 58 (81.7%) were
in their young stage and 33 of them were successfully reared to adult stage, 44
(62%) were identified as to their species. Lepidoptera, Hemiptera and
Coleoptera were the most common orders damaging nursery seedlings, mainly
by damaging the foliage. The most frequently attacked seedling species were,
in general, damaged by specific insect taxa. The most common seedling pest
families (each with more than 10 records of damage) were found almost all year
round. Of the 48 seedling species attacked by insect pests, Michelia formosana,
Cyclobalanopsis glauca, Osmanthus fragrans, Liquidamber formosana,
Hibiscus tiliaceus, Machilus zuihoensis, Pittosporum pentandrum, Magnolia
denudata, Cinnamomum camphora, Myrica rubra, Terminalia catappa,
Calophyllum inophyllum, and Camellia japonica were the most frequently
attacked species. Suggestions for improving the pest management of these
nurseries, particularly in terms of commonly occurring pests, seasonality and
susceptible seedling species, are discussed.

Key words: forest nursery, seedling, insect pest, Taiwan
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