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Sub Project 4: Research and Development of Myco - Insecticide
and Repellent for Controlling Bean fly, Ophiomyia phaseoli Tryon
(Agromyzidae: Diptera)
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anisopliae Hasiduinsneagsyning 80-100% luszazivueu @ussuziifuly wu
nnlaleian aeld 100% Taglelman Mff. iuefidudnisnie 100 % Aaududu 1x10°
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30882 0.1 Lag 1 ﬁiamiﬁué‘?am'mﬁcgl,ﬁuimsuaaLé'u"[.m%ﬁ B. bassiana Wu31 fisydiuay
Wuduveahsuneusymedesas 0.1 fﬂﬂugmﬁﬂﬁaﬁm‘lumﬁé’uagaﬁaaﬁqﬂ 509U LaLn
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fio Sowaz 0.1, 1, 3, 5 uaz 10 wui nniiwdiauautiRduarsdululd winsdululdfunnsie
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i¥inveadosanvglsauuas SelafinsAnwmaresansifiulssaninmdanan @ 3 sedu
AUty lawn Speay 1, 3 way 10 siamiaaneuaaﬂﬂaﬁt.amsm%sg@u‘[wuaaLé’iﬂﬂl.%@'ﬁﬁ
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Sorbitan esters (Span®), Lecithin, Glycerol, Gum acacia, Gelatin, Sodium alginate Lag
Methyl cellulose iszfiunnududuiosas 1, 3 uaz 10 lagld Tween 80 fisziuanudud
favar 0.1 Jufud3suiileu densienvesalesitesn B bassiana waz M. anisopliae
wuhmssenvesaues fialesuriuassegluasiiulsransnmiiszozinaninegiu 70, 1, 6,
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Tuvausdt mnudududosay 1993 Cetyl tri methyl ammonium bromide wag Sodium lauryl
sulfate Sradudinsiasyivlaveaduly 100 % d@wilssivanudududesas 0.1 Sodium
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anisopliae $IaWY
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ﬁwﬁwamzL‘HEH]1ﬂLUﬁaﬂﬁula’l,ﬁﬂ‘izﬁw‘ﬁ‘mﬂumﬂfﬂﬁqqniwﬁﬂﬁuwauizLwamn‘LugmﬁUéfﬁ
uisfunensunenlugadudatiarmamiluanimudasidnanintihuoussmenniuden
dule snvivluanslaviinuda

AmdunaniaiaungasdiSiuvestafuideruazansla fivnhduvensuineily
L‘ﬂ‘L!ﬁ’]'ﬂﬁﬂ.ﬁlaﬂuqm‘iﬁ’]Lgﬁl%’JﬁmﬁL%@'ﬁﬁLﬁﬂﬂ&ﬁ’lﬂiﬂﬂ’]'ﬁﬂﬂiﬂ% wsIzidledanuiaFeide
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veusseas gnsdifaiuiiuszavdamlunisldunniniosiniiuvensamedudanis
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d595iiuszansnnlunsidaunnninuszdnsammsla
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flddntugeaudaduasla Tneldssdununmunazszduresnauindadulalunisdadon
waziaudanslaviniuazeiaudsainsaldivariuayadudld 100% udsvozinainig
amuluanimudasieeniiaslaviaaivesasdaiay Snmisnasldansldvianduuenanl
Usgavdamlunislduddsausadnduuiaswiliuasninduaiuiinlddnnmils dwmu
suunsHanveaslawiarsiinunnsneiuly %uaq'ﬁ’umnmmﬁmaaﬁwﬁwamzmaﬁ'ﬁﬁm
wan mslaviianingnsi 6 ffadenumeaeuilingAuiiussneusie Bee wax 17 n3u Tween
80 4 NoAans Vinegar 4 Jadans thifuazviy 42 faddns Sovar 5 vewudafudzudaan
25 n§u Sorbital 7 Taddns uniuga1ausa 1 daddns Insfidunuingdui 158.29 um se
Alansuiidndnveaesidudimin (%wm) fio  Bee wax 17 n$1 Tween 80 3.76 nfu
Vinegar 4.24 n¥u vifuagyis 39 n¥u Sevar 5 vosuthiudUgvdsan 25 niu Sorbital 10
n3u dnsuvenssimeganduda 1 n3u wasduvuingiu 178.79 vmseilanduislefidrfuney
ssmpandonduleifuansld dwivanslavinniugns 10 fuszansnmlndidgeiuiuans
laudan3ugnsi 6 Suidneamlunsanianduansladmsulinaasunislauuasiunize
futluutas esaniidauingivlumsinseuaslavesnitisnisinienisigsenvans
funaumiloufvansii 6 Tanhuvesanslavinniugnsii 10 Usznauds wisilduuds 20 ndu
Tween 80 20 {adan3 Vinegar 20 Jadans segay 5 veawdwiud1usvdsgn 20 nfu sorbital
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Executive Summary

French bean, Phaseolus vulgaris L is a major plant of Royal Project Foundation
for the growers of organic vegetable system. The problem of French bean plantation is
bean fly, Ophiomyia phaseoli Tryon (Agromyzidae: Diptera). They lay eggs in the leaf
tissue or directly in the stem. Early signs of attack are egg laying punctures on the
primary leaves which tend to be concentrated around the leaf base. Eggs hatch into small
white maggots which migrate down the stem to the root zone where they pupate into
brown puparia. Severe damage is indicated by wilting and dying of seedlings. The attack
disrupts nutrient transportation, causing the tap root to die. The plant attempts to recover
by forming adventitious roots above the damaged area. Young seedlings under stress
wilt and die within a short time. Older and more vigorous plants may tolerate the damage
but become stunted and will have reduced yield. Malee (2558) reported that two isolates
of the entomopathogenic fungi, Metarhizium anisopliae and Beauveria bassiana have
been reported to be virulent to bean fly, as well as, 7 essential oil, i e. pill of pemelo
eucalyptus, sweet basil, zingiber camphor kaffir lime. Essential oil extract from pill of
pemelo was strong repellent follow by eucalyptus. Camphor was found weak repellent.
At a concentration of 0.1% of essential oil had no effect on the viability of conidia, but
at higher concentrations found that citronella grass and zingiber reduced viability of
Beauveria bassiana. The results effect of essential oils on colony growth showed the
same tendency as viability of conidia. Because of biology of bean fly which, lay eggs in
the leaf tissue or directly in the stem so for improve efficiency of entomopathogenic
fungi, surfactant and emulsifier were mixed into formulation. Surfactants may act
as detergents, wetting agents and sticky agents. The results in 2015 was not completely
found surfactant. Therefore, the present study aimed to selecting promising surfactant
to improved formulation of B. bassiana and M. anisopliae. Surfactants are adjuvants
that reduce surface tension within the external surface layers of water. There are four
different types of surfactants: nonionic, anionic, cationic, amphoteric. Sodium lauryl
sulfate, Sodium lauryl ether sulfate were anionic. Cationic was Cetyl trimethyl
ammonium bromide. Sorbitan esters was nonionic. Lecithin and Glycerol were

amphoteric. Furthermore, acacia gum, gelatin, sodium alginate and sodium carboxy



methyl cellulose were use in the experiments. Surfactant and emulsifier affect to
germination and growth of B. bassiana and M. anisopliae were study.

Surfactant action can be divided into two general categories: spray modifiers and
sorption activators. Spray modifier action changes the characteristics of water-based
spray solutions to facilitate or enhance the wetting, spreading, and sticking properties
on plant surfaces. Thus type and concentration of surfactant and emulsifier were study.
Finally, the superior one of surfactant and emulsifier were selected for modifying
formulation of entomopathogenic fungi. Efficiency and shelf — life of formulation was
study.

Currently, the use of synthetic chemicals to control insects several concerns
related to environment. An alternative is to use natural products that possess good
efficacy and are environmentally friendly. Among those chemicals, essential oils from
plants belonging to several species have been extensively tested to assess their repellent
properties as a valuable natural resource. By definition, repellents are substances that
act locally or at a distance, deterring insect from flying to, landing on plants. Usually,
insect repellents work by providing a vapor barrier deterring the arthropod from coming
into contact with the surface Among them, essential oils, complex mixtures of volatile
compounds isolated from a large number of plants, have been found to have these
properties against various insects. Essential oils generally consist of several constituents
produced as secondary metabolites, the majority of which are hydrocarbons, terpenes,
and polyphenolic compounds. The use of essential oils for pest management is relatively
recent, and many new applications are under investigation. In 2015, seven plants have
been screened as potential sources of repellents. Results showed that pill of pemelo
eucalyptus were the most repellent essential oils. Because of the high volatility of
essential oils, direct application onto leaves has often been found to have limited
benefits. An improved application method is to incorporate the oils into polymer mixture
coatings to protect the bioactivity of the active compounds, obtain a better distribution,
and maintain high concentrations of active compounds on the surface of the leaves for
longer period. This fact is probably related to their high volatility, property that could
be improved through the development of formulations that would be able to keep the
active ingredients. Aqueous, cream and solid formulations have been evaluated for bean

fly repellence.
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The results showed that surfactant and emulsifier i.e. Sodium lauryl ether sulfate

(N70), Sorbitan esters (Span®) , Lecithin , Gum acacia Gelatin, Methyl cellulose,
Sodium alginate and Glycerol at a concentration of 1, 3 and 10 % had negative effect
to germination of B. bassiana and M. anisopliae after exposure at 0, 1, 6 , 24, 48 hour.
No germination of B. bassiana was found at 1 % of Sodium lauryl sulfate but spore of
M. anisopliae not germinate after 6 houre exposure. A concentration of 1 % Cetyl
trimethyl ammonium bromide effect 100 % germination of both B. bassiana and M.
anisopliae. However, conidia of B. bassiana and M. anisopliae germinated at 0.1 % of
Sodium lauryl sulfate and Cetyl trimethyl ammonium bromide.
The rate of mycelial growth was significantly affected by surfactant and emulsifier.
Lecithin, Gum acacia Gelatin, Methyl cellulose and Sodium alginate was not effect to
colony growth both B. bassiana and M. anisopliae while, 10% of glycerol and 3% of
Sodium lauryl ether sulfate affected radial growth. Furthermore, Sodium lauryl sulfate
and Cetyl trimethyl ammonium bromide inhibit 100 % colony growth of B. bassiana
and M. anisopliae. However, this experiment found that 0.1 % of Sodium lauryl sulfate
and Cetyl trimethyl ammonium bromide inhibited 2.86, 20.67, 5.43 and 23.91 % for B.
bassiana and M. anisopliae, respectively.

Adjuvants are surfactants that reduce surface tension within the external surface
layers of water. Adjuvants may act as wetting agents, spreader and stickers and
detergents. The results of properties of surfactants found that all concentration of
sorbitan ester and sodium carboxy methylcellulose had negative effect as wetting agent.
On another hand Cetyl trimethyl ammonium bromide, Sodium lauryl sulfate, Lecithin,
Gelatin, Glycerol and Sodium alginate may act wetting agent. Only 1% of Lecithin
showed spreader and stickers properties. Because of Cetyl trimethyl ammonium
bromide, Sodium lauryl sulfate affected viability of B. bassiana and M. anisopliae thus,
Sodium alginate and lecithin were selected for developed mycoinsecticide base on
B.bassiana and M. anisopliae to against bean fly. The efficiency of mycoinsecticide
found that there were difference damage between treatment and control. For long- term
storage found that after 6 months under cold condition at temperature 10£2 °C., spore
still germinate 100% but by month 4 there was no germination of conidia kept at room
temperature between 24-39 °C. Production cost of mycoinsecticide was 117.79 Bath/
Kilogram and application for once time was 9.26 Bath/Rai at application rate 80 lite/rai.

Once crop was spry 3 times in every week after planting.



Different formulations of repellent have been evaluated in this study. There were
2 aqueous formulations 10 cream formulations and 5 solid formulations. Two essential
oil, pill of pemelo and eucalyptus were use in the formulation. Formular 6 of cream
formulation sustained higher repellency for longer duration. The slow release of the
volatile repellent principle of eucalyptus oil. Essential oils diffuse faster from liquid
(solutions) than from the semi solid preparations. Production cost of repellent formular
6 was 158.29 Bath per Kilogram of eucalyptus essential oil and 178.79 Bath per

Kilogram from essential oil of pemelo‘s pill.

For developmet formulation of mycoinsecticide with essential oil. Eucalyptus
essential oil or pemelo essential oil were mixed in mycoinsecticide. The results found
that the germination of conidia of B. bassiana and M. anisopliae in response to essential
oil concentration. Essential oil of eucalyptus inhibited germination of both fungi at 10%
concentration. But 15.89 % of conidia M. anisopliae can germinate. However, no
conidia viability after 6 hours exposure in pemelo essential oil. The smell of essential
o1l persisted more than 3 weeks. Production cost was 240.19 and 445.19 Bath for
eucalyptus and pemelo essential oil, respectively. These formulations act to repellency

than control bean fly because essential effect germination of conidia.

The experiment of efficiency of mycoinsecticide and repellent in greenhouse
found that mycoinsecticide base on Beauveria bassiana was efficient, it can decrease

percent damage of French bean by bean fly.



Further investigation

1.

The efficiency of mycoinsecticide and repellent in open field should be
investigate.

For improve the efficiency of repellent in the field, number of repellent trap
per rai should be evaluate.

Eucalyptus oil recognized for produced formulation of repellent formulation.
Formular 10 of cream repellent contain of Paraffin Tween 80 Vinegar
tapioca and Sorbital had potential to use in field because of high perisitence
same as Formular 6 of cream repellent but not complicate to prepare.

For controlling bean fly should be development formulation separated
among mycoinsecticide and repellent, after that combined two methods

together.
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Abstract

French bean is a major plant of Royal Project Foundation for the growers of
organic vegetable system. The problem of French bean plantation is bean fly, Ophiomyia
phaseoli Tryon (Agromyzidae: Diptera). Severe damage is indicated by wilting and
dying of seedlings. The attack disrupts nutrient transportation, causing the tap root to
die. The plant attempts to recover by forming adventitious roots above the damaged
area. Young seedlings under stress wilt and die within a short time. Older and more
vigorous plants may tolerate the damage but become stunted and will have reduced
yield. Integrated pest management strategies have been suggested for controlling
various insect pests. Entomopathogenic fungi and repellent such as essential oil have
promise considerable potential as major components in sustainable management.
Potential for the use of entomopathogenic fungi to control bean fly has been recently
reported. Out of 9 isolates of entomopathogenic fungi tested, 2 isolates were found
pathogenic against bean fly. Repellent properties of essential oils from Eucalyptus and
pill of pomelo are also well documented. These presented high repellency against bean
fly. Therefore, the present study aimed to formulated entomopathogenic fungi and
essentials oil to improved efficiency to control bean fly. Because of the high volatility
of essential oils, direct application onto leaves has often been found to have limited
benefits. An improved application method is to incorporate the oils into formulation to
protect the bioactivity of the active compounds, obtain a better distribution, and maintain
high concentrations of active compounds on the surface of the leaves for longer period.
Screening of surfactant and emulsifier effect to entomopathogenic fungi was the first
step towards the development of mycoinsecticides. The results showed that surfactants
and emulsifier i.e. Sodium lauryl ether sulfate sorbitan esters lecithin gum acacia gelatin
methyl cellulose glycerol and sodium alginate at a concentration of 1 3 and 10 % had
negative effect to germination of Beauveria bassiana and Metarhizium anisopliae.
Sodium lauryl sulfate at a concentration of 1 % decrease germination of B. bassiana. No
conidia viability was found after exposure 1% of Cetyl trimethyl ammonium bromide.
The results effect of surfactant and emulsifier to colony growth showed the same
tendency as spore germination, except 10 % of sorbitan esters and glycerol affected to

colony growth.



The results of potential to surfactant found that surfactant properties was different
depend on type and concentration of surfactant and emulsifier, lecithin and sodium
alginate displayed superior one. For long- term storage of mycoinsecticide contained of
sodium alginate lecithin and entomopathogenic fungi at ratio 1:10:10 found that spore
still geminate after 6 month under cold condition at temperature 10+2 °C. However,
myco insecticide loss germination by month 4 under room temperature between 24-
39 °C. Production cost of mycoinsecticide was 116 Bath/ Kilogram and application for
once time was 9.28 Bath/Rai at application rate 80 lite/rai.

Different formulations of eucalyptus and pill of pomelo have been evaluated in
this study. Two Liquid formulations, 10 cream formulations and 5 solids formulation
were prepared. Cream formulations was very promising for topical use, espectively,
formular 6. Formular 6 will selected to use in field. Production cost was 158.29 Bath/
kilogram of eucalyptus essential oil. Formulation of mycoinsecticide with 10% essential
oil inhibited germination of conidia. No repellent activity was found when decrease
concentration of essential oil.

The experiments under greenhouses conditions indicated that myco insecticide
base on Beauveria bassiana was efficient, it can decrease percent damage of French
bean by bean fly. No significant different of percentage damage were found among

mycoinsecticide and imidacoplid.



