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¢ Bioprospecting for entomopathogens

“* Microbes and pests’ identification and characterization

*» Maintains a long-term repository of entomopathogens

 Capacity-building in insect pathology research

s Commercialization in partnership with private sector
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~ Biopesticides development pathway = Innovation chaif...

'\.
Controland

g large-scale gical Control
Q fermentation, field tests; manufacturing,

© | scientific greenhouse, | | formulation, | |markets license product process biopesticide | | product sales;

Q | knowledge | | field efficacy stability &uses | |agreements| | formulation engineering product client adoption
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Reguiatory process >
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“Bioprospecting and maintenance of a repository of biopesticides, &
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Entomopathogen No. of Genus
group Isolates
Entomopathogenic 311 Beauveria, Metarhizium,
fungi Verticillium, Isaria, and others
Entomopathogenic 157 Bacillus thuringiensis, Serratia
bacteria marcescens and others
Endophytes 10 Hypocrea, Trichoderma,
Clonostachys, and Bionecteria
| Entomopathogenic 2 Heterorhabditis and Steinernema
@frwog‘:fiﬁe@rlsndbh:: Food Systems ¢ 10,3380/t 20 R'EZWEW nematOdeS
Microsporidian 3 Nosema, Malamoeba and
Biopesticide Research and Product
Development in Africa for Johenrea locustae
Sustainable Agriculture and Food
Security - Experi From th - - -
O T Baculoviruses 2 Spodoptera littoralis NPV and S.
Physiology and Ecology (icipe) exig ua NPV

Komivi Senyo Akutse, Sevgan Subramanian, Nguya Kalemba Maniania, Thomas Dubois*
and Sunday Ekesi
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Global Forum on Biological Control and S\
Training Workshop on Biological Control

2 B?ioﬁsticide research and proc

“:ent Whiteflies, Liriomyza leafminers, cereal stembofers, diamondback

moth, African bollworm, red spider mites, aphids, thrips, fruit flies,
pod-borers, pod suckers, storage beetles, false codling moth, fall
armyworm and tomato leafminer

Animal pests and disease vectors
Ticks (Rhipicephalus sp., Boophilus sp., Amblyoma sp.) and tsetse
flies (Glossina sp.)

Human disease vectors

Mosquitoes, other key vectors include tsetse flies, ticks, sand flies,
fleas, black flies and triatomine bug
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Parasites and microbes’ screening for safety in
Insects for food & feed
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Global Forum on Biological Control and
Training Workshop on Biological Control

Metarhizium Metarhizium

7

Metarhizium

Metarhizium

Fruit flies
- Thrips
Mealybugs
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Outreach for commercialized biopesticide

%
ogical Controland ™
Biological Control

Registration status - Registered
in 13 countries
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~ " ""scaling up of icipe' s commercialized biopesticides ., ke
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Acreage of biopesticides use

140,000 - :
Campaignrj
120,000 -
© 100,000 -
T
IE
= 80,000
QO
[
©
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X 60,000 -
©
2
< 40,000 - Building private sector partnerships = Met69 = Met62 = Met78
20,000 - f"h 09
r l 42 reallPM Vouset o
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 ‘7 e {
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Building on icipe' s biopesticide experience
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Training Workshop on Biological Control

Insect bacterial diseases — eg.

Insect viral diseases — eg. Bacillus thurinai ]
acillus thuringiensis

Baculoviruses

Insect fungal diseases — eg.
Metarhizium anisopliae;
Beauveria bassiana

AN A A AN A A A AN A A Z A AN A A A AN A AV AVANYAAVZAVANYAAYVZAVANYA (A4 Food and Agriculture - (g «
&%M%M%M%M%M%\M%\MM% Q\/‘/Q Organization of the Icipe

United Nations



newly emerged-am.g

\(j,
|

E%flcacy of EPFs against FAW egg an

100

) —-m--B--B-

80

70

60

40 =

30 |

20

10 -
0

'66\ .-bﬁ q’%"‘ rﬂf 4‘% Q bs.'.', qg;g

D
& & & & & FE L 8
[»)

S FLFEEE S

Mortality (%)
o
o

AR LN

|||||||||||||||||||| WILEY

Qvicidal effects of entomopathogenic fungal isolates on the
invasive Fall armyworm Spodoptera frugiperda (Lepidoptera:
Noctuidae)

Komivi Senyo Akutse @ | Jane Wanjiru Kimemia | Sunday Ekesi® |

. Egg mﬂrtality . NEDnﬂtE mﬂrtﬂlity Fathiya Mbarak Khamis | Odhiambo Levi Ombura | Sevgan Subramanian ©
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Weeks post-germination

mControl mMET7-2ml/l =MET78-2ml/l Spinetoram-2m/I mWood Ash-2gams/whorl = Oil

401 FAW Incidence
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Weeks post-germination
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T1- Control (Water only as application) ; T2- Met 7 (Oil formulation); T3- Met 78 (Ol
formulation); T4- Chemical (Radiant); T5- Wood ash; T6- Mixit (Oil only as application)
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Metarizhium aniso p liae ) Trammg Wo.rkshop on Biological Control
Beauveria bassiana
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T —— Fungal Isolates
. Journal of Invertebrate Pathology

Combininginse:c;lpafﬂmﬁvgenic ftmgia;ld:phem;l:gr:;;dapfmsustainable o M. anisopliae — ICIPE 315 & ICIPE 7 and B. bassiana
management of the fall armyworm, Spodoptera a B
(Lepidapters: Noctuidae) — ICIPE 621 & ICIPE 676 caused 100% mortality

Komivi S. Akutse * , Fathiya M. Khamis®, Felicitas C. Ambele ™", Jane W. Kimemia®,
Sunday Ekesi”, Sevgan Subramanian”
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Journal of Invertebrate Pathology 177 (2020) 107477 0 80 T
I
2 Contents lists available at ScienceDirect > 60 —
3 PATHOLOGY C
Journal of Invertebrate Pathology - — 40 -
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ELSEVIER journal homepage: www.elsevier.com/locate/jip ) L_A ()] 20 |
= b
C
Combining i thogenic fungi and a ph f inabl 0" R
ombining insect pathogenic fungi and a pheromone trap for sustainable Control ICIPE 621 ICIPE 7

management of the fall armyworm, Spodoptera frugiperda

ICIPE 621 ICIPE 7 (Lepidoptera: Noctuidae)
1 Komivi S. Akutse ™, Fathiya M. Khamis ", Felicitas C. Ambele ", Jane W. Kimemia°,
e F,L:l n g al 1SO I a . ?S e e ... _ Sunday Ekesi®, Sevgan Subramanian®
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‘Development of biopesticides — Bt against FAW larvae
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Training Workshop on Biological Control
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Bt43 Bt39 Bt50 Bt59 Bt14 HD263
Bacillus thuringiensisisolates

v' Potent Bt isolates identified.
mmm \ortality (%) el T50 (Days)
v' Bt43, Bt39 and Bt50 holds promise with higher mortality and faster

kill of FAW.

v Field efficacy studies are planned with the private sector partners.
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‘Efficacy of various oil formulations of M. anisopliae ICIPE 41 opn,EAW
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W Global Forum on Biological Control and N\
/" Training Workshop on Biological Control

Fungal isolate Fungal formulation Larvae cumulated Lethal time 50%
mortality (%) (LTsp)

Metarhizium
anisopliae ICIPE 41

Agueous formulation 15.15 + 2.86a 8.11 + 1.53a

ﬁ Food and Agriculture .« .
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Effects of oil formulations’of M. anisopliae ICIPE 41 on FAW paasitoir
\Wo’/f*“”‘ ’ e
%ﬁl«_;b;l Forum on Biological cionlt::olnar:(;:"\

Trichogramma

spp.
Parasitism rates obtained after indirect application

of ICIPE 41 formulations

82.5 £+ 4.33a 21.3+3.14b 26.3+3.75b

Parasitoids | Cotesia icipe | Telenomous | Trichogramma
23.8+2.39b remus spp.
Treatments
Canola oil 31.5+2.85a [30.2+2.65a |33.5+2.85a
Formulation
Olive oll 44.1 + 7.23ab | 38.8 + 8.43ab [40.0 £ 5.21ab
Formulation

Mortality rates of the parasitoid species induced by
indirect application of ICIPE 41 formulations
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Efficacy of ICIPE 41 on FAW and maize grain yield at Migori ang.Mbitek
.

% FAW
larvae
mortality

% Mycosis Lethal tisr?;e 50% *

Treatments

Migori

Spinetoram-based

pesticide/ Radiant 96.1+25a 0.0+0.0c 3.8(3.80-3.90)b

73.0+1.3¢c 30.0+0.7b 5.1(5.12-5.26) a
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Percentage grain yield in Kg/ha
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Spinetoram-based

pesticide/ Radiant 98.7+1.3a 0.0+0.0c 3.8(3.80-3.88)b

Mazao Achive® 743+25c 25.0+04b 4.7(4.70-4.82) a
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anisopliae ICIPE 41

ontrol - 0.0+0.0c

I

Cumulated larval mortality induced by different treatments
and their lethal time 50% (LT.,) after applications
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Control Mazao Achieve®  Corn oil formulation Spinetoram based
of M. anisopliae 41 Pesticide
Treatments
. agronomy WP

Article

Performance of Metarhizium anisopliae Isolate ICIPE 41 in the
Laboratory and Field in Comparison to Another Fungal
Biopesticide and a Chemical Product to Sustainably

Control the Invasive Fall Armyworm Spodoptera frugiperda
(Lepidoptera: Noctuidae)

Joseph Munywoki "2, Leonidah Kerubo Omosa >, Sevgan Subramanian ', David Kupesa Mfuti ',
Ezekiel Mugendi Njeru 2, Vad A. Nchil Ngnitedem > and Komivi Senyo Akutse "
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Fungal endophytes

B Roots M Stems M Leaves

Endophytic colonization of maize seedlings through foliar application
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Fungal endophytes

B Roots MW Stems M Leaves

100 ~
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Endophytic colonization of maize seedlings through seed inoculation
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Endophytes colonization persistence gy
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Trichoderma asperellum M2RT4
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Endophytic persistence of Hypocrea lixii F3ST1,

Trichoderma harzianum F2R41, Trichoderma
asperellum M2RT4, Trichoderma spp. F2L41,

and Trichoderma atroviride F2S521 5 weeks post-

germination
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— Trichoderma atroviride F2S21

- Irichoderma asperellum M2RT4

.. Trichoderma harzianum F2R41
Trichoderma spp. F2L41

— Hypocrea lixii F3ST1

— Control

Effect of endophytic
colonization on maize
seedling growth parameters.
(A) Mean plant height. (B)
Mean wet and dry shoot
weight. (C) Mean leaf length.
(D) Mean leaf width and (E)
Mean leaf number.

Wet weight | Dry weight

Week 2 I Week 3 ! Week4 ' Week5 1
Time
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Building capacity of praduction
entomopathogenic fungi

l\“
ogical Controland ™
Biological Control

I '@ Autoclaving (Arabic subtitles)
7~ /l 1 M ﬁg | ICIPE - International Centre of Insect Physiology and Ecology
b 4
= 1 =

Media preparation (Arabic subtitles)

|

2 . ICIPE - International Centre of Insect Physiology and Ecology . -y ;’
el | iy Business incubation for small-scale farmers on biopesticide
videos * 68 views * Last updated on Jan 26, ICIPE - International Centre of Insect Physiology and Ecolo -
o e peen e S production
:Un“Stj 3 Plate preparation (Arabic subtitles) ArthropOd Path0|0gy Un't, |C|pe, 21'27 MarCh 2020
= 2 4

ICIPE - International Centre of Insect Physiology and Ecology

Physiology
and
Ecology

ICIPE -
; Pour plate technique (Arabic subtitles
0 Internation 7 j P que ( )
al Centre S ICIPE - International Centre of Insect Physiology and Ecology
of Insect SUBSCRIBED (1 _ w523
3 Slide culture EPF for identification

6 Egré F = a ICIPE - International Centre of Insect Physiology and Ecology
' m

EPF mass production

ICIPE - International Centre of Insect Physiology and Ecology

Video-tutorial on basic entomopathological procedures

’ Training facility for small-scale production of
and fungus production
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