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Collection of Entomopathogenic Fungi of Sweet Pepper

Thrips in Screen House in Chiang Mai Province
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Abstract: Thrips are the serious insect pests of chili plant which cause enormously damage, and are difficult to
control. Currently, The biological control using the microorganisms in nature has been used to control insect
pests recently especially, entomopathogenic fungi which are effective in destroying the sucking insects more
than other microorganisms. The objective of this study was to collect the entomopathogenic fungi infected thrips
on sweet pepper in screen house in Chiang Mai province. Isolation and identification of entomopathogenic fungi
from soil samples and infected dead thrips on sweet pepper in screen house were conducted. The most
common thrips found in screen house sweet pepper was Scirtothrips dorsalis Hood. Ten isolates of
entomopathogenic fungi (four isolates of Beauveria bassiana and six isolates of /saria fumosorosea
(=Paecilomyces fumosoroseus)) were found from those infected thrips.

Keywords: Entomopathogenic fungi, chilli thrips, sweet pepper
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Figure 2 Colony of entomopathogenic fungi (A) Isaria

thrips

Figure 3 Characteristis of entomopathogenic fungi; (A) Conidiophores of Beauveria, (B) Conidia of Beauveria,
(C) Conidiophores of Isaria, and (D) Conidia of Isaria (400X)

1974; George et al., 1978; Barnett and Hunter 1998)
T TTETar- (NTRPAARIE AP m@mwun@u
TaliAeaAe 09 Beauveria 9A
, X Aa A A a =

dauaerningulatlina@mine

bassiana
Cordycipitaceae
L°n'ﬂﬁ"1 Isaria fumosorosea WA CIaV|C|p|taceae LAY
@WN’]?Q@’]LLNF‘IM@?’] B. bassiana LL@wlﬂ]'ﬂi"] l.

fumosorosea  bHAaNUU 4 isolates  WAT 6 isolates

ANNAAL
a L4
AN

:3 dl £ o a A dl
waslnudnanensnuanululseFeaun
NNNIANHIASL Aawaelinwin S, dorsalis @aidlu

59

e lfiaReniinddminanewinanylulsvnd
lnel Weintraub  (2007) ‘18518911431 S, dorsalis 1w
LtumﬁmgmﬁmiwﬂﬁLﬂ’ﬁﬁmww?nwmuiuﬂizmﬂ
Basien wenanis SawLiwas Inadaaulunsnvany
1&un western flower thrips Frankliniella occidentalis
(Pergande), Thrips tabaci Lindeman Lag Thr/,os
palmi Karny ‘Luﬂaévmmuj A8 UssnABAa LAY
Il 2 43im W8un F. occidentalis waz T. tabaci
dszmARuuazaniye uBnunagln £, occidentalis,
S. dorsalis, T. palmi uaz T. tabaci \luusasdmngialu
NINANLTTA F9NDINENG2E (Tommasini and Maini,

2001)



AM9415N1=AT 29(1): 55 - 62 (2556)

L%@mmmrﬁﬂmmeﬁﬁﬁﬁﬁmmwgﬂimﬁ'qu
uinjetilwana Metarhizium, Verticilium, Beauveria
LAY /sar/a (Castineiras et al., 1996) ‘lummﬂmmqu
W‘LIL%?WN 2 1%lp AR Beauveria bassiana WA Isaria
fumosorosea @auluAgLsziMAR s 89UNN9E1399
L%fammma‘llmmesl,um?:ﬂ”l,w Imel Holley (2011) 711
ﬂ’]ﬁ‘LL?;IﬂL%‘ﬂ?’)'&ﬁL‘Vi[ﬂti‘ﬂLLN@Q@WHLLN@QTuﬁuﬁU
Hemiptera LLaZ Thysanoptera WUL%@?’]@’]LM@TW]
uuavaeatia 1uasA Clavicipitaceae 1y Foslu
WAE Numoraea  TUNA

ana saria, Metarhizium

\iw 1mesnluana Beauveria,
Tuaad
v \@esnluana Hirsutella,

Cordycipitaceae
Lecanicillium Q< [saria
Ophiocordycipitaceae
Hymenostilbe Wwaz Verticilium \Jusu uanainil
Valle-De la Paz et al. (2003) ¥iNN198199ALT 0314116
Tsaunasraanay W lueslianinludszwmadingin wu
Glhal Aspergillus sp. Was Cladosporium sp. 11031 B.
bassiana, M. anisopliae LLML%@?’]@Q@ Isaria 2 @41¢l
o e | = o . . X -

wug ddsednsnlunisdinalsadumanlnwgn s.
dorsalis Tunsn  wazannnisUsziiuuallsz@nann

X X -
1aaTasanms lsaunasiunisaauANINAL NN S.
. | X P a a ¥
dorsalis WU Ve NNUsz@nsaan Taun /.
fumosorosea, B. bassiana War M. brunneum
(Arthurs et al,, 2011) Tutlszmealneafisesnunis
Lfnmﬂmmm‘iimmmﬂmwaﬂw Inefinean wavAnu
(2546) immumLWMiV\l@auLL@mm‘ﬁ@m B. bassiana
WAZ . fumosorosea WaNANNANTENNNANeNAL T
v dljl . o a a a v

udn e luana isara  feiliss@nsninluniaidn
NALLNAITIARUEN 13 a3 /. tenuipes Telman
Pt 6073 HuszAnsanlunnadnnalsafiuLNAIMALN9
@y wazany, 2554) Tudnuanuiaaasia wudn
V1831 /. fumosorosea liiinesianym] dnfau - uaz
AWIRARN (Zimmermann, 2008) AINNIINALBLIAINN
WluAwaeadas) B. bassiana Uaz B. brongniartii
nudIRANUaenfufedauindan wiaanlu
UseTomd 1 719 uazunasdngsssnang wn 4n5 uay
unasienAratlun dndiasegninaun sonviauyee

(Zimmermann, 2007)

60

#gUuan1snAaas

wianebeldduunasdngfiddnuazin
ﬂQﬂNLgﬂﬁﬁﬂlﬁﬁUW?ﬂﬁUQHLﬂu@ﬁhx‘mﬁﬂ GRHEEV
AuBEvNERuR sz zaaNABNAUNTETUALIAH A9
Feafimsmmunuuastlesiuindamagnlng 1433
ﬁmmmmmxﬂmmﬁﬂmLﬂﬂ:fmﬂﬂmx;:m?‘im fenns
1%L%@@35um?ﬂ’mﬂl,uﬁ;‘£iﬂmel,ﬂum\iﬁ@ﬂuﬁqﬁm%
fnanmluniseaunuuaadldd desiduqdwid
mﬁwﬁqﬁﬁﬂixawcﬁquﬁ’luﬂwﬁﬂﬁlﬁmTiﬂﬁmLmq
Tngianzunadtng AFLAN | iy wael n133de
pSailiflunnaiusinesinemu uazfaedanagnime
snelsnlulseFaulgnwinuanuaeanemansludamdn
el Taemudn Samdndesluiinistgnnsnuanu
lulsedauunniiga Ae s1neusiFa imaenidni
Asdemalffuniniiugn Ae maeliwn s.
dorsalis Tiiaifien S8 mauadanndt 20 Fasialy
WAz 5 Fafena AINNNALILINLAZUEN BTN
Frathanag AmeuaziaetaAunLTemlsaunag
29%n fie B.  bassiana Anuaw 4 lalaian uaz /.
fumosorosea A1t 6 laldian

naRAnssNUsznA

nuddeildFunisatuayuiulszinnain
AuRdaAuANARINTTARTIUNTTUITNF uas

al
o

ANTNINUAIZNIINNNTIREUUSTG (3.
v a
LANRITR NN

NINATINNINEAS. 2554, 11alsA (Pathogen). (
aaulail). unasdagya:http:/mww. doa.go.th/

Uy

fielcrops/ipm/th/books/cabi_natural_enemie
s_1/book_3.html (28 Hunmn 2555).

finea@ 89308950 NITERNT AUIANIN KA A3AN
ileyeynAs. 2546. T 83178IUNAILAY
anannlunsldnuauindamaeln, ui

704-717. lu: 91eunnsdssgNiaanag



< g & a
ﬂ’]‘J‘Lﬂ'Ui'J'Ui’JNL%ﬂi’]ﬂ"ll'ﬂﬁﬁiﬂLLN’GN‘IJ’P]QLW@EIUL‘NWiﬂﬂ’J"Iu

lulsaFauludsuimdeslug

ar¥nITiTue AR 6 BewilanAoss
wisnsaninuaialudszmalng. 2427
WO AANT2IY 2546, URUUN.
£199F LATRYHNNA. 2551, WIN. HURNNBIN1TANA,
NN, 120 nein.
Tesmi @eudqy neudesi
o

uANs  wing AaLng
g Wines audnm A3

e a o o

ARANIAE BUNTAT

ANINIA NIENA

wamar 8379 14
WS AIRNUGIY WTRgssutE  angel 99
5Aun13 wae daay UszasAnine. 2542,
LLumﬁi’mgﬁﬂﬁz’hﬁmuwﬁmLL@xmiﬂmﬁu
NN4AR. U1 25-63. 1 LONATTTINITUNAS
Angdn. nesnguazdnaingn nsndainis
NS, NZITINE.

Fael wuloae. 2544, Ayl Terebrantia.  AgAMY
ANANGI, NTINN, 76 TN,

Foyn ANALE, A3NT NAATIY, eanEl AUNUa
uaz 1A Aesien. 2554, UszAnBnmaes
ﬁﬁmwmLm‘iimma\ﬂumamurﬁ;umevﬁ'
1191590581, MIANTNHAT 27(1): 49-57.

Aninemnemsdamdadeslud. 2553, adfnnstgnivg

Jewdnideslud. (szuveaulad). unasdoya:

http://www.chiangmai.doae.go.th/ (1

NNAWUS 2553).

S., L. Aristizabal and P. Avery. 2011.

Evalution of fungal entomopathogens for

Arthurs,
management of chilli  Scirtothrips dorsalis
Hood on pepper. pp. 36. In: Proceedings of
International Congress on Invertebrate
Pathology and Microbial Control & 44th
Annual Meeting of the Society for
Invertebrate Pathology. August 7-11, 2011.
Saint Mary’s University, Canada.
H. L. and B. B. Hunter. 1998. lllustrated

Genera of Imperfect Fungi. 4" ed. APS

Barnett,

Press, St Paul, Minnesota. 218 p.
Barnett, H. L. and B. B. Hunter. 2011. Collection of

insect pathogens. (Online). Available:

61

http://Awww.lubilosa.org/Engl02a.PDF  (May
5,2011).
Brownbridge, M. 1995. Prospects for

mycopathogens in thrips management. pp.
281-295. In: B. L. Parker, M. Skinner and T.
(eds.).

Management.

Lewis Thrips  Biology and

University of  Vermont,
Burlington, New York.

Castineiras, A., E. J. Pefla, R. Duncan and L.

1996. Potential

bassiana and Paecilomyces fumosoroseus

Osborne. of Beauveria

(Deuteromycotina: ~ Hyphomycetes)  as
biological control agents of Thrips palmi
(Thysanoptera: Thripidae). Florida
Entomologist 79(3): 458-461.

Fransen, J. J. 1990. Fungi on aphids, thrips and
whitefly in the greenhouse environment. pp.
376-380. In: Proceedings and Abstracts 5th
International Colloquium on Invertebrate
Pathology and Microbial Control. August
20-24, 1990, Adelaide, Australia.

Funder, F.
Identification of Fungi. Hafner Publishing
Company, Inc., New York, U. S. A. 146 p.

George, O., Jr. Poinar and G. M. Thomas. 1978.

1968. Practical Mycology Manual for

Diagnostic manual for the identification of
insect pathogens. University of California at
Berkeley. Plenum press New York and
London. 218 p.

W. R, (ed).

entomopathogenic fungal cultures isolates

Holley, 2011. Collection  of
from hosts in Hemiptera or Thysanoptera.
USDA-ARS Biological Integrated Pest
Management Research. Ithaca, New York.
55 p.

R. A. 2005. Entomopathogenic Fungal
Identification. USDA-ARS Plant Protection

Research Unit. Ithaca, New York. 32 p.

Humber,



M5AITINBAS 29(1): 55 - 62 (2556)

Humber,

R A 2012
entomopathogenic fungi. pp. 151-187. In: L.

Identification of

A. Lacey (ed.). Manual of Techniques in
Invertebratae Pathology. Academic Press.

London.

Maneesakorn, P., R. An, H. Daneshvar, K. Taylor, X.

Mound,

Samson,

Samuels,

Bai, B. J. Adams, P. S. Grewal and A.

Chandrapatya. 2011. Phylogenetic and

cophylogenetic relationships of

nematodes
Rhabditida) and their
(Photorhabdus:

Molecular

entomopathogenic
(Heterorhabditis:
symbiotic bacteria
Enterobacteriaceae).
Phylogenetics and Evolution 59: 271-280.
L. A. and P. Gillespie. 1997. Identification
Guide to Thrips Aassociated with Crops in
NSW Agriculture & CSIRO

Entomology, Canberra. 56 p.

Australia.

A. R. 1974. Paecilomyces and some allied
Hyphomycetes. Studies in Mycology 6: 32.

R. I, S. R. C. Pereira and C. A. T. Gava.
2002. Infection of the Coffee Berry Borer
Hypothenemus hampei (Coleoptera:
Scolytidae) by Brazilian Isolates of the
Beauveria

Entomopathogenic Fungi

bassiana and Metarhizium  anisopliae
(Deuteromycotina: Hyphomycetes).
Biocontrol Science and Technology 12:

631-635.

Tommasini, G. M. and S. Maini. 2001. Thrips control

on protected sweet

pepper
enhancement by means of Orius laevigatus

crops:

releases. p. 390. /n: R. Marullo and L.
Mound (eds.). Proceedings of the 7th
International Symposium on Thysanoptera.
July 2-7, 2001, Reggio Calabria, Italy.

Vacante, V., S. O. Cacciola and A. M. Pennisi. 1994,

Epizootiological  study of Neozygites

parrispora (Zygomycota:
Entomophthoraceae) in a population of
occidentalis

Frankliniella (Thysanoptera:

pepper  in
Entomophaga 39: 123-130.

Thripidae)  on Sicily.

Valle-De la Paz, M., J. F. Solis-Aguilar, J. L. Morales-

Garcia, R. M. Johansen-Naime and R. De la
2003. Searching for

fungi of

Torre-Almaraz.

entomopathogenic thrips
(Thysanoptera) affecting avocado under
organic management in Mexico. pp. 370-
371. In: Proceedings 5th World Avocado
Congress. October 19-24, 2003, Granada-

Malaga, Spain.

Weintraub, G. P. 2007. Integrated control of pest in

tropical and subtropical sweet pepper
production. Pest Management Science 63:

753-760.

Zimmermann, G. 2007. Review on safety of the

entomopathogenic fungi Beauveria

bassiana and Beauveria  brongniartii.
Biocontrol Science and Technology 17(6):

553-596.

Zimmermann, G. 2008. The entomopathogenic fungi

Isaria  farinosa (formerly Paecilomyces

farinosus) and the [saria fumosorosea
species complex (formerly Paecilomyces
fumosoroseus): biology, ecology and use in
biological control. Biocontrol Science and

Technology 18(9): 865-901.

62



