Why Do IAS “Walking” Like “Crabs"?

—Take vital Forest Insect Pests IAS as example
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1. Introduction

(DANREBENGE

> In recent years, invasive insects have posed great threats to world agriculture, forestry,

ecology and human health. JT4E3R, ARBHRGHFLNN. Mol FIARE RS R
TEXEIB .
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Agriculture
tnBactrocera dorsalis. Leptinotarsa decemlineata
Phenacoccus solenopsis% .
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wAnoplophora glabripennis .  Hyphantria cunea .
Dendroctonus valens&s.
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JnAedes albopictus . Solenopsis invictaz% .




1. Introduction

(2) PEMUINRANREIRI A L
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(D Statistics of the first-
discovered Province of
the 38 major forest IAS.
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» Regional patterns of the first-discovered locations of the forest IAS
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® Among China: centralizing along coastal areas ; M EE----IEE—HBEF
® Among coastal areas: most frequently found in Guangdong (10 species), then

Hainan (5 species); NI —HE I K% (108) HIOuvHErs (55




1. Introduction

(@ Native distribution of the 38 major forest IAS
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» The native habitats of major forest IAS introduced to China are mainly
distributed at the northern hemisphere, especially North America and
Europe; RE MW REYK EF= s EEE IR, FHAILE SR AE;

» Although Russia is close to China, and the border is long, there is no

forest IAS introduced to China.&E 545 8145k, BEBEIBLEE, HEE
MW NBZEDEANTRE .




1. Introduction

We found that the introduced pathways of them are

almost transverse, like crab moving sidewarc
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2. “Walking”of Vital Forest IAS in China and other countries

Therefore, in order to figure out why IAS all spread like "crabs",
we want to explore mainly forest insect pests IAS.
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Why do we choose forest insect pests IAS?
BRIV A BEBARN R ER?

» Living in the wild under natural conditions, rather than agriculture,
flowers and other facilities (greenhouse) crops, under non-natural

conditions; BAZM F AR, MIERI. EFFFEH BRE) 1EY,
MFIEBREET;

» The current distribution range is wide, and most of them are global

quarantine pests; H Bl A Ve BB, HRZ AEERMERZE S K ;
> Host plants are more widespread; & FHEMEB 2 ;

» They cover a wide range of species, including wood borer, defoliator and

sucking REFE =T, BIEHE. ‘. RIKFHRE,




2. “Walking”of Vital Forest IAS in China and other countries

(1) Introduced to China #ADE

@ Dendroctonus valens (ZLAEK/N&E, RTB, red turpentine bark beetle )
@ Hyphantria cunea (EE B, mulberry moth)

(3 Oracella acuta GEHLFAR W, loblolly pine mealybug)

@ Corythucha ciliata (&8 A7 #Mi%, sycamore lace bug)

red turpentine bark beetle mulberry moth loblolly pine mealybug sycamore lace bug



2. “Walking”of Vital Forest IAS in China and other countries

@ é]:ﬂ'é‘j(d\% (Dend roctonus valens) red turpentine bark beetle

® Order: Coleoptera; Family: Scolytidae

Wood borer

D. valens is considered to be a secondary
pest and is often associated with other, more
aggressive bark beetle species. Tree
mortality and outbreaks attributed to D.
valens alone are rare in its native range.

As pines are a major reforestation species
in China, and P. tabuliformis is widely
planted across a large portion of the
country, damaged by this invasive bark

beetle is overwhelming.




2. “Walking”of Vital Forest IAS in China and other countries

Current distribution of RTB in China
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Vegetation area map of China and the occurrence point of RTB
SRS U SESEAN P NANY - V2291



China and other countries

2. “Walking”of Vital Forest IAS In

Distribution region and geometric center of RTB
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2. “Walking”of Vital Forest IAS in China and other countries
@ Z2E B[Rk (Hyphantria cunea) mulberry moth

® Order: Lepidoptera; Family: Arctiidae Defoliator

» H. cunea is native to North America, where it is widespread. Now, 40
years after its first introduction, it has probably reached the limits of its
geographical range in Europe. Also now present in eastern Asia.

» For other parts of the world with a warm temperate climate (parts of
South America, Australasia or Asia), H. cunea could be a quarantine
pest. It is listed as a quarantine pest by IAPSC, probably in relation
to North Africa.

Native range China



2. “Walking”of Vital Forest IAS in China and other countries

Distribution region and geometric center of Hyphantria cunea
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2. “Walking”of Vital Forest IAS in China and other countries

(2) Outgoing abroad SHESN

» Anoplophora glabripennis GegEx4:, Asian longhorned beetle)
» Agrilus planipennis (gigs#T, emerald ash borer )

» Scolytus schevyrewl (g#ig 2, banded elm bark beetle)

> Adelges tsugae gizsriF, hemlock woolly adelgid )

» Lycorma delicatula g, spotted laternfly)

Asian longhorned beetleemerald ash borer banded elm bark beetle hemlock woolly adelgid spotted laternfly



2. “Walking”of Vital Forest IAS in China and other countries
® kB B R4 (Anoplophora glabripennis) Asian longhorned beetle

® Order: Coleoptera; Family: Cerambycidae Wood borer

» Widespread planting of susceptible poplars in China led quite rapidly to the build-
up and spread of A. glabripennis.

» In North America, the pest is actively spreading in urban environments. Attention
was drawn to A. glabripennis by its introduction into the USA, where a major
eradication programme is underway, and strong measures have been taken to
reduce the risk of further introduction with wood packing from China.




2. “Walking”of Vital Forest IAS in China and other countries

Distribution region and geometric center of Anoplophora glabripennis
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2. “Walking”of Vital Forest IAS in China and other countries
@ BT T (Agrilus planipennis) emerald ash borer

® Order: Coleoptera; Family: Buprestidae Wood borer

> A. planipennis is an East Asian wood-boring beetle that is presently causing dramatic
damage to ash (Fraxinus spp.) in the USA and Canada, mainly through the transport of
infested firewood and other wood products.

» Inabout 10 years, it is estimated that the beetle has killed over 30 million forest and
ornamental trees, causing significant economic damage as well as serious concern for
the survival of several ash species and related biodiversity and ecosystems in North
America.

Invasive range



2. “Walking”of Vital Forest IAS in China and other countries

Distribution region and geometric center of Agrilus planipennis
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2. “Walking”of Vital Forest IAS in China and other countries

(3) Other special cases s tmsssss

> Sirex noctilio (FAPEE, European woodwasp )
> Lymantria dispar (ZE&FIR, gypsy moth )

> Brontispa longissima (#f.CH-FF, coconut hispine beetle)
> Adelges piceae (B 12EREF, balsam woolly adelgid)

European woodwasp coconut’hispine beetle h gypsy moth balsam woolly adelgid




2. “Walking”of Vital Forest IAS in China and other countries

© PP (Sirex noctilio) European woodwasp
® Order: Hymenoptera; Family: Siricidae Wood borer

» S. noctilio probably entered New Zealand and Australia from Europe via sea ports,
in cargo heavily infested with larvae and adults of siricid species. In South Africa
and South America, it could have been introduced in solid wood packing material
(SWPM).

» This pest is an Al quarantine pest for several areas: for example, USA, Japan and
Canada.




Distribution region and geometric center of Sirex noctilio
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2. “Walking”of Vital Forest IAS in China and other countries

@ gk (Lymantria dispar ) gypsy moth

® Order: Lepidoptera; Family: Erebidae Defoliator

» The gypsy moth is likely to ultimately occupy virtually all portions of the temperate
world where oaks and other suitable host plants occur. The broad range of host
plants that it utilizes (Liebhold et al. 1995), along with its high reproductive rate

combine to make this insect a very successful invader of many types of forest and
urban landscapes.

Europe/China North America


https://www.cabi.org/ISC/datasheet/31807
https://www.cabi.org/ISC/datasheet/31807
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2. “Walking”of Vital Forest IAS in China and other countries
Distribution region and geometric center of Lymantria dispar
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Summary of geometric center latitude differences between major IAS native and invasive range
FEIASE - L5 NARHUEZ O 26 E 2R
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3. The Enlightenment of Regional Warning of Forest IAS

(1) Why Forest Insect Pests IAS spread like “crabs”?
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» Climate affects insect distribution, growth and development,
phenological synchronicity, interspecies relations, and

community structure......
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3. The Enlightenment of Regional Warning of Forest IAS

» Biogeography-the similarity of climate
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3. The Enlightenment of Regional Warning of Forest IAS

» In the northern hemisphere, the higher the latitude, that is, the farther north the
geographical climate, the lower the diversity of species in plants -- Finland, for

example, has few invasive species.edbysk, i, M bmES G, BN SRR
—Biltn: FEDFSRNE

» The species diversity in the forest types of the mountain ranges in different latitudes
represented the species diversity in the latitudes, and the statistical comparison was
conducted.

Vegetation diversity in typical mountain areas of different latitudes in China
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3. The Enlightenment of Regional Warning of Forest IAS

(2) Future enlightment for global Forestry Insects Pests IAS

warning: 4 J5 Xt 2BRHR)
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» Pay attention to the similar law of biogeographic climatic belts.jx&iE#E LY

H B S H ARABL B R

» In general, the spread of invasion pests in forestry conforms to the rule of
“walking sideways”, so it is necessary to focus on the right and left

up and down. X% b, #ILNRERERFE “BEE”

“neighbors” rather than
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» For example - reports of rare invasive creatures in China and Russia.
B n—— A AR ZE Hr /> AR AV RIE .




3. The Enlightenment of Regional Warning of Forest IAS

» Large span of northern and southern latitudes: countries with rich
biogeographic belts have high invasive risks, and should carry out a
transversely targeted regional early warning according to the characteristics of
biogeographic belts. FFILAE IS K. ARV PR 2 BRI B N AR XK K,
AR A 0 B ety e P AT (R TP I X I T . G Japan, Chile, etc.
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24° 2'-45° 31' N, HE%E 18.o 57 S, G&E#39°
21° 11’ Invasive insects: Hylastes ater,
Invasive insects: Aedes Sirex noctilio, Linepithema humile

albopictus, Bemisia tabaci, etc. (7 specie Source : GISD CHINESE




3. The Enlightenment of Regional Warning of Forest IAS

» Low-latitude countries or regions with large east-west spans

(Indonesia) have low invasive risk. 1&4h & & 76 B B K i E X s X
(ENERTIE) AR/
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Indonesia
12° S-7° N, £hiE%E19° ;
96° -140° E, &JF%44°
Invasive insects: Solenopsis geminate, Diaphorina
citrietc. (5 species )



3. The Enlightenment of Regional Warning of Forest IAS

» Large land area: like China and the United States have
highest risk. L HAK: FE. ZEFEXNKERE.

GO e PENTIT 53 T g { o= T ¥ T B E / S [ J ’?
N T AT v . 7 . e | ™ A oY ( “ 7

< [ NPA o= 1 # L 2 e —— / J 1 S

. Lt TN I o < D= =T | J IANRE X )

L e N N &3 gy 2 Vs | "z ) [ U AL 2w 17 i~ R

the United States

25° -49° N, %%
F224°

70° -130° W, &
¥ Z60°

Invasive insects:
| ‘ 2 | ; Anoplophora chinensis,
T S N R R 1‘)‘-{; - Apis mellifera scutellata,

e A
/ X )

Ay N NN P e YR L Ceratitis capitata.
Vs 3 e e gt WS Diaphorina citri,
T s e ‘ Ty = Linepithema humile,
Myrmica rubra,
Ochlerotatus japonicus japonicus,
Quadrastichus erythrinae

etc...... (44 species)

Source : GISD CHINESE






