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ABSTRACT

The distribution and population of eucalyptus gall wasps was studied at a eucalyptus
plantation under the forest industry organization and private forest plantations in Thailand.
Randomized sample plots were analyzed, during the months from July to December 2019, using
geographic information system (GIS) and maximum entropy (MaxEnt) on secondary data obtained
from government agencies, to generate a distribution map. Two species of eucalyptus gall wasps
were identified as eucalyptus gall wasp (Leptocybe invasa) and a parasitoid of eucalyptus gall wasp
(Quadrastichus mendeli). The average population density ratio between the eucalyptus gall wasp
and parasitoid was 2,170:19,530 per square kilometer and the percent ratio of parasitoids was 1:9,
respectively, with an average parasitoid frequency of 90.00%. The efficiency values, as determined
by the area under curve (AUC) from the receiver operation characteristic (ROC) model, in the area
of distribution of eucalyptus and parasitoid of eucalyptus gall wasp, was 0.98 and 0.97, respectively.
Environmental factors related to the distribution of eucalyptus gall wasp and parasitoid of

eucalyptus gall wasp were determined as the soil series and monthly average rainfall, respectively.
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Figure 1 The eucalyptus plantation forests
used in the survey to collect sample

data.
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Figure 2 Eucalyptus gall wasps; A) Leptocybe invasa Fisher & La Salle and B) Quadrastichus

mendeli Kim & La Salle.
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Aoz dudngnusssuy1@ (Royal Forest
Department, 2009) (Figure 4E) 588119310
wnaai fnunasiillemanuunudeumsizi
azyliunutsudd3nuudu (Mendel et al.,
2004) (Figure 4F) flenanuunuidoufiaugs
aude 1.6 WAsHo T (Figure 4G) 5rzMng
9nauu 0 was Semanuwnudewiowinns
WA DUT A 28AULEIS BR TUNIINITANUIAY
(Sontirat, 1997) (Figure 4H) flonanuunuidsu
Arud uduingad ssneiieudesay 57 4

duiusiugnnIalazdINasonI1TIZUINUB LAY

U
v

U19uinunTuld (Chanpaisaeng, 2013) (Figure 41)
HARNSYDILUUTIA8Y MaxEnt AoAIIM
sotliasvadlanialunisusing ff15endng 0-1

AT ganIMMUERIANLNIN AN IINNI LAY
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lumenduiuanunsaviunglenialunisusingen
#8 Logistic Threshold Fafn Maximum Training
Sensitivity Plus Specificity (MTRSPS) 1a'§unns
Wgaiudrnauisaldlunisiunenisnsgang
v‘\Tuﬁj (Trisurat et al., 2011a; Trisurat et al., 2011b)
LLaﬂﬁ'ﬁhmeﬂﬁadqqqmmﬂmsﬁﬂmf} Jaan
daszavmnuasdulunisnunsusnguosiau
Hoguuiioadaunuiinninasdulunisnszane
(Liu et al., 2005) I#sil

1. anuazdulunisnunsusnguau
HogUngAAUFAT P(Y)20.452 wulduSiudmin
NYIUYT 519U5 enysy3 UseadauAstus
ALTANTT vaus T¥U09 ANy uATAITIA
ANTTUYT MWNUNYT YTy sal uAsI1vdun
YoULAU hazTinsasLdn ﬂiamquﬁuﬁ 27,620
m19Rlawng uiosenar 5.48 vosRiuiiseing
(Figure 5A)

2. s dulunsnunsusinguau
\Jeoudt Pv)>0.538 wulsusnadminnigauys
aNIsIys gluvie Aunanes Rualan uATadssd
ANY3 UATTIVANT R8N ¥aUT wardanin
S2899 maummﬁyuﬁ 12,852 1519AlaLUnS %38
Yavay 2.54 vesiuiiUszmna (Figure 58)

\esandasauhasdulunssing
veauauNagUNgAFURETAY 1viniu 0.452-1.00

Auinisnszaslulszwmalneneuialeala

w1nn3 wadmsuwmudeugisaanunazduly
M15U51n4) Wiy 0.538-1.00 Fsuaunin Jevinly
flufinsnszarsresumudeutesniiuasiiio
uuisaendouuuuTIng i Auidmindd
Tonanuitaunuresgaaudauazunudounin
fign Aevinadminuassvdun asidans
nyauys wardmingluie aseuaquiiud 6,559
ms1eAlaiuns viedenar 1.30 vesiiuivszine
(Figure 6) nameluiiuiiusnadmindnandos

A

MUUININIATUANNNTIIT Az an e
ANFAINETTUVIRNTIOMTALUAIANTNY (Suasa-
ard and Charoensom, 1999) Lﬁ'amuqumi

o

QFERREN LRI LR R Fadudaninise
aulavagldidunuimadanisarudrfuunniu
wanndarsmsuIniemvquiadenindaud
dawa&famamzmwmﬂismﬂiLLmuNaaﬂmgm
aUaa hazmsiiutaduwinaaunuIz@umAans
° aNa ~ I3 a a a

AseTInvadLautloy azidumsiinuseansain

N1IAIUANNINTYITNAME (Austin, 2002)

et uiiiienegiteyaldvun
N30 WA 1x1 Alaums 8197 in1sUsEuLAY
fernuhasdulunsnszaeianueainndou
19 wagA13n19M53980UAINYNA BIA AT
Logistics Threshold Uselnndu 9 ezt

FoUTURUNONTIIADUANUYNABAUTIALGIY
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Response of Leptocybe_invasa_Fisher_&_La_Salle to soil Response of Leptocybe_invasa_Fisher_&_La_Salle to midwater
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Figure 3 The relationship between the percent contribution influencing the appearance of

eucalyptus gall wasp (L. invasa) in Thailand.
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Figure 4 The relationship between the percent contribution influencing the appearance of the

eucalyptus insect pest or parasitoid (Q. mendeli) in Thailand.
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Response of Quadrastichus_mendeli_Kim_&_La_Salle to relative2019
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Figure 4 (Continued)
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Figure 5 Distribution of eucalyptus gall wasp and parasitoid in Thailand, as determined by the

MaxEnt model.
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Figure 6 Distribution of the overlapping area of eucalyptus gall wasp and parasitoid in Thailand, as

determined by the MaxEnt model.

GEAl

q

Tuns@nwlevinnisdrsmseunquany
ﬂ'1qmﬁﬂéfﬂﬁgamﬂ%gl,t,axLaﬂsuiﬂ,uﬁyuﬁ' 29 Jamin
141 funts NUANNNUILUUVBIUTEVINTUAY
ogungaaudasieunuideu il 2,170:19,530

frsans1ailawns Anludadiulaeuseun 1:9

fovaznisiduunuideoulad s (% parasitoid)
WU 90.00 fadnAnuaIusalunIsAIUANYEY
waneumusssuRlaroudned an1un1sainis
WvhaedugmaURavednunesUnves TN
nglutagoulisuuss uazaairdiuifinunis
nIgBveslsEmnsuaUeUNgMAUAdLAS LAY

Weu Useanad 27,620 snsnentawss (Seeay 5.48



14 Thai J. For. 40(1): 1-17 (2021)

yosfiufivszing) uaz 12,852 mansilawwns (oo
a 2.54 vosiuii Uszinm) auddu Tastade
wndougafuLazUTinauedsseideu d
vdnaransusINg veunueyUNgAmAUAFLAY
wnudeusniiganiuddiu Tenawunisusing
vesuaulpglunazfidouresUsemalnadiu
Tugegluviiunianaisiazniangiusenves

Usewndlng

REFFERENCES

Austin, M.P. 2002. Spatial prediction of species
distribution: An interface between
ecological theory and statistical modeling.
Ecological Modelling 157(2-3): 101-118.

Australian Centre for International Agricultural
Research [ACIAR]. 2016. Biological
Control of Galling Insect Pests of
Eucalypt Plantations in the Mekong
Region. Available Source: https://
www.aciar.gov. au/ project/ FST-2012-
091, June 18, 2019.

Bhuchaisri, W. 2013. Leaf Anatomy of The
Eucalyptus Tolerating to Gall
Wasp (Leptocybe invasa Fisher &
La Salle) MS. Thesis, Kasetsart
University. (in Thai)

Chanpaisaeng, J. 2013. Factors affecting the
infestation of pests. Kehakaset Journal
37: 45. (in Thai)

European and Mediterranean Plant Protection
Organization [EPPQ]. 2007. Pest and

diseases, In First Record of leptocybe

invasa in Protugal 2007/012. n.p,
Protugal.

Fang-li, Z., RX. Shun, Q.L. Bao, H. Zhen and
P.Q. Zheng. 2012. The abundance and
population dynamics of Leptocybe
invasa (Hymenoptera: Eulophidae)
galls on Eucalyptus spp. in China.
Journal of Integrative Agriculture
11(12): 2116-2123.

Garnas, J., B. Hurley, B. Slippers and M. Wingfield.
2012. Biological control of forest
plantation pests in an interconnected
world requires greater international
focus. International Journal Pest
Management 58: 221-223.

Kim, 1., Z. Mendel, A. Protasov, D. Blumeberg and
J.L. Salle. 2008. Taxonomy, biology and
efficacy of two Australian parasitoids of
the eucalyptus gall wasp, Leptocybe
invasa Fischer & La Salle (Hymenoptera:
Eulophidae:Tetrastichinae). Zootaxa
1910: 1-20.

Kongkaew, N. 2014. Social Capital Factors
Affecting the Use of Parasitoid
Anagvrus lopezi to Control Pink
Cassava Mealybug. M.S. Thesis,
Kasetsart University. (in Thai)

Kulkarni, H., N. Kumari, A.S. Vastrad and K
Basavanagoud. 2010. Release and
recovery of parasitoids in eucalyptus

against gall wasp, Leptocybe invasa



2158152UAEAS e 40(1): 1-17 (2564) 15

(Hymenoptera: Eulophidae) under
green house. Karnataka Journal
Agriculture Science 2010 23(1): 91-92

Liu, C., P.M. Berry, T.P. Dawson and R.G.
Pearson. 2005. Selecting thresholds of
occurrence in  the prediction of
species distributions. Ecography 28:
385-393.

Mendel, Z., A. Protosov, N. Fisher and J.L. Salle.
2004. Taxonomy and biology of
Leptocybe invasa  (Hyminoptera:
Eulophidae) general and species
review. an invasive gall inducer on
Eucalyptus. Australian Journal of
Entomology 43(2): 101-113.

Office of Forest Research and Development,
Royal Forest Department. n.d. Leptocybe
invasa, a Major Pest for Eucalyptus.
Available Source: http://forprod.forest.go.
th/forprod/nana/PDF/12.pdf, June 29,
2019.

Office of Natural Resources and Environmental
Policy and Planning. 2018. Alien Species
with High Priority of Thailand and the
Route of Epidemic. 1" ed. Biodiversity
Management Division, Office of Natural
Resources and Environmental Policy and
Planning, Bangkok. (in Thai)

Otieno, B.A,, H.F. Nahrung and M.J. Steinbauer.
2019. Where did you come from?
Where did you go? Investigating the

origin of Invasive Leptocybe Species

using distribution modelling. Forests
10(2): 115.

Phakdee, T. 2015. Effectiveness of Kaolin on Gall
Wasp Infestation, Photosynthesis and
Growth of Eucalyptus, Clone K58,
seedlings. M.S. Thesis, Kasetsart University.
(in Thai)

Pham. Q.T., B. Dell and T.I. Burgess. 2009.
Susceptibility of 18 eucalyps to the
wasp Leptocybe invasa in the nursery
and young plantations in Vietnam.
Scienceasia 35(2): 113-117.

Philips, S.J. and M. Dudik. 2008. Modeling of
species distributions with Maxent:
New extensions and a comprehensive
evaluation. Ecography 31(2): 161-175.

Pomoim, N. 2015. Distribution and
Conservation Status of Water
Onion (Crinum thaianum J.
Schulze) in Thailand. M.S. Thesis,
Kasetsart University. (in Thai)

Royal Forest Department. 2009. Eucalyptus
camaldulensis. 1" ed. Private Forest
Division, Royal Forest Department,
Bangkok. (in Thai)

Sangtongpraow, B. 2011. Biological Aspect of
Eucalyptus Gall Wasp, Leptocybe
invasa Fisher & La Salle (Hymenoptera:
Eulophidae) and its Parasitoids in
Eucalyptus camaldulensis  Dehnh.
Plantations, Tha Muang and Phanom
Thuan Districts, Kanchanaburi Province.

Ph.D. Thesis, Kasetsart University. (in Thai)


http://forprod.forest.go.th/forprod/nan
http://forprod.forest.go.th/forprod/nan

16 Thai J. For. 40(1): 1-17 (2021)

Sangtongpraow, B. and K. Charernsom. 2019.
Biological traits of Quadrastichus
mendeli (Hymenoptera: Eulophidae),
parasitoid of the Eucalyptus Gall Wasp
Leptocybe invasa (Hymenoptera:
Eulophidae) in Thailand. Parasite 26:
8. (in Thai)

Shylesha, A.N. 2008. Classical Biological Control
of Eucalyptus Gall Wasp Leptocybe
invasa Fisher & La Salle. Final project
report on the management of emerging
pests eucalyptus. Available Source:
http://Awww.dcpulppaper.org/sifs/report
63.pdf. June 25, 2019.

Sontirat, S. 1997. Plant Disease Management.
V.B. Book Center Lincoln Publishing
House, Bangkok. (in Thai)

Suasa-ard, W. and K. Charoensom. 1999.
Introduction to Biological Pest
Control. 3 ed. J Film Process Co Ltd,
Bangkok. (in Thai)

Tantasawat, P. 2011. Breeding for Plant Pest
Resistance. 1% ed. Korat Marketing
and Production, Nakhon Ratchasima.
(in Thai)

Thaiutsa, B. 2006. Leptocybe invasa Fischer & La
Salle, a new insect pest of eucalyptus.
Mailongmairoo Journal 6(60): 27-29.
(in Thai)

Tree Protection Co-operative Programsnme [TPCP].
2005. Blue Gum Chalcid News.
Avilable Source: www.fabinet.up.ac.

za/tpcp/ Leptocybe, June 18, 2019.

Tree Protection Co-operative Programme
[TPCP]. 2012. Leptocybe invasa the
Blue Gum Chalcid Wasp. Information
sheet. Available Source: http://www.
forestry.co.za/uploads/File’/home/not
ices/2011/ICFR%201501-
2011gallwasp.pdf, June 19, 2019.

Trisurat, Y., R.P. Shrestha and R. Kjelgren.
2011a. Plant species vulnerability to
climate change in Peninsular Thailand.
Applied geography 31(2011): 1106-
1114. Cited F. Cuest-Comocho, A.
Ganzenmuller, M. Peralvo, J. Novoa
and G. Riofrio. 2006. Predicting
Species Niche Distribution Shifts
and Biodiversity Change within
Climate Change Scenarios: A
Regional Assessment for Bird and
Plant Species in the Northern
Tropical Andes. Peru: Biodiversity
Monitoring Program, EcoCiencia.

Trisurat, Y., R.P. Shrestha and R. Kjelgren.
2011b. Plant species vulnerability to
climate change in Peninsular Thailand.
Applied geography 31(2011): 1106-
1114. Cited C. Liu, P.M. Berry, T.P.
Dawsons and R.G. Pearson. 2005.
Selecting thresholds of occurrence in
the prediction of species distributions.
Ecography 28: 385-393.

Trisurat, Y., B. Kanchanasaka and H. Kreft. 2014.
Assessing potential effects of land use

and climate change on mammal


http://www.dcpul/
http://www.fabinet.up.ac.za/tpcp/
http://www.fabinet.up.ac.za/tpcp/
http://www.forestry/
http://www.forestry/

2158152UAEAS e 40(1): 1-17 (2564) 17

distribution in Northern Thailand.
Wildlife Research 41(6): 522-536.
Trisurat, Y. and N. Bhumpakphan. 2018. Effects of
land use and climate change on Siamese
Eld's Deer (Rucervus eldii siamensis)
distibuton in the  transboundary
conservation area in Thailand, Cambodia,
and Lao PDR. Frontiers in Environmental

Science 6: 1-15.

Wiley, J., and P. Skely. 2008. A Eucalyptus

Pest, Leptocybe invasa Fisher & La
Salle (Hyminoptera: Eulophidae)
Genus and Species new to Florida
and North America. Division of Plant

Industry, Florida.

Wiwatwitaya, D. 2015. Associate Dean for

Research. Faculty of Forestry, Kasetsart

University, Bangkok. (in Thai)




