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Recent publications
In our last newsletter we reported the publication of our “Special Collection: Mass
Rearing of High-Quality Insects” in the Journal of Insect Science
(https://academic.oup.com/jinsectscience/pages
/mass_rearing_of_high_quality_insects).
Juan's paper from this collection was picked up by Scientific American's "60 second
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science" podcast. You can listen to the feature here: https://www.scientificamerican.com
/podcast/episode/edible-insect-breeding-led-to-larger-but-not-necessarily-betterlarvae/.
Anita's paper was featured in the Entomology blog of the ESA:
https://entomologytoday.org/2019/03/19/toxorhynchites-rutilus-mosquito-appetite-othermosquitoes/
Also in the Journal of Insect Science: “Special Collection: Insect Diets Research”
(https://academic.oup.com/jinsectscience/pages/insect_diets_research). "Special
collection: Insects for feed and food" (https://academic.oup.com/aesa/pages
/insects_as_food_and_feed_collection)
The Journal of Insect Science would consider other special collections related to mass
rearing and quality assurance.
Khadka, Arjun, Amanda C. Hodges, Norman C. Leppla, and Patricia G. Tillman. 2019.
The Effects of Relative Humidity on Halyomorpha halys (Stål) (Hemiptera:
Pentatomidae) Egg Hatch, Nymph Survival and Adult Reproduction. Florida
Entomologist. (submitted)
Moghaddasi, Yasaman, Ahmad Ashouri, Alireza Bandani, Norman C. Leppla and Paul
D. Shirk. 2019. Effect of Ephestia kuehniella (Lepidoptera: Pyralidae) larval diet on egg
quality and parasitism by Trichogramma brassicae (Hymenoptera: Trichogrammatidae)
Journal of Insect Science. 19: 1-7 https://doi.org/10.1093/jisesa/iez076

Working group news
ESA 2019 Member Symposium on the Latest Advancements and Challenges in
Insect Rearing and Testing
Chitvan Khajuria, Peter D. Jensen and Cara Vazquez organized a Member Symposium
at the recent Entomological Society of America national meeting on the Latest
Advancements and Challenges in Insect Rearing and Testing: https://esa.confex.com
/esa/2019/meetingapp.cgi/Session/36090. Several working group members presented
their work. The abstracts are available by clicking on the individual presentations.
ICE 2020 Symposium Principles and procedures for rearing beneficial and other
economically important arthropods
John Schneider, Professor of Entomology, Retired, Department of Biochemistry,
Molecular Biology, Entomology & Plant Pathology, Mississippi State University, is
organizing a symposium for the International Congress of Entomology (ICE XXVI)
entitled “Principles and procedures for rearing beneficial and other economically
important arthropods” scheduled for 10:30-12:30 Tuesday 21 July 2020 in Helsinki,
Finland.
New grad students
The Laboratoire de Lutte Biologique at UQAM under the direction of Éric Lucas is
expanding: Noémie Gonzales, Ph.D. student, arrived in Montreal from France in
October, and is currently working on syrphid rearings and her research proposal. Arlette
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Fauteux, MSc student, will start in January 2020. Also some preliminary tests are
currently carried out on how to use syrphids for biological control in greenhouses by
Marc Fournier.
9th National conference on Biological control in Agriculture and Natural
Resources
The 9th National conference on Biological control in Agriculture and Natural Resources,
was held July 10-11, 2019 in Hamedan, Iran. The meeting was organized by the
Biological Control Center of Tehran University together with the Bu-Ali Sina (Avicenna)
University, Hamedan, Iran. The conference discussed on conservation and classical
biological control strategies, threats, opportunities and economy of Biological control,
development of new inundative methods against plant pathogen agents, technologies of
mass production, packaging, formulation and introduction of different arthropod natural
enemies of pests and finally, patent problems, commercialization and development of
biological control in Iran within four key panels during two consecutive days. The
symposium was finished by a free discussion and conclusion session on Thursday, 11
July 2019. The next 10th National Iranian conference on Biological control will take
place in Ahwaz, Khuzestan Province, in December 2021

Participants of the 9th national conference of Biological control in Agriculture and Natural Resources

New member profile - Milly Gareeb
Milly Gareeb is employed at the Weeds Research Division of the Agricultural Research
Council – Plant Health and Protection in South Africa, and is based at their Cedara
research station. She is involved in rearing insects (biocontrol agents) on two invasive
alien plants, Parthenium hysterophorus (Asteraceae, parthenium weed) and
Tradescantia fluminensis (Commelinaceae, spiderwort).
A mass-rearing programme was initiated in mid-2013, when the imported stem-boring
weevil Listronotus setosipennis (Coleoptera: Curculionidae) was first released on
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parthenium weed following host range evaluation and the granting of approval for
release. The release of the leaf-feeding beetle Zygogramma bicolorata (Coleoptera:
Chrysomelidae) followed shortly thereafter. These agents had been utilised previously,
with success, on parthenium weed in Queensland, Australia. Since then, more than
50,000 of each agent have been produced and released at several hundred field sites in
KwaZulu-Natal, Mpumalanga provinces and more recently in Limpopo and North-West
provinces in South Africa. Culturing techniques were improved over the years in order to
produce these insects for lab and field research, field implementation, as well as to
supply starter cultures to Ethiopia, Uganda, Tanzania, and Pakistan. Mass-rearing of
parthenium weed agents is also undertaken by the Weed Biocontrol Unit of the South
African Sugarcane Research Institute, following training from ARC-PHP.
In April 2018, a mass-rearing programme was initiated to increase production of the
shoot-tip feeding beetle Neolema abbreviata (Coleoptera: Chrysomelidae), for the first
release on spiderwort in Durban, KwaZulu-Natal province, in March 2019. Subsequent
releases were conducted around Durban and Pietermaritzburg and are ongoing. Ms
Gareeb is currently working on improving culturing techniques towards optimal massproduction.
Milly is also involved in managing the undergraduate student work experiential training
programme at ARC-PHP during January and July annually. These activities are funded
by the Department of Environmental Affairs: Natural Resources Management
Programme.

Training Dr Richard Molo (National Agricultural Research Organisation, Uganda) on rearing the leaf-feeding beetle
Zygogramma bicolorata on parthenium weed (February, 2018).

Training Pakistani visitors on rearing the stem-boring weevil Listronotus setosipennis on parthenium weed
(December, 2019). Left to Right: Dr Kazam Ali (CABI Pakistan), Mr Tahir Qureshi (Ministry of National Food Security
and Research), Ms Ammara Blouch (Pakistan Agricultural Research Council – National Agricultural Research Centre)
and Dr Ehsan ul Haq (Pakistan Agricultural Research Council – National Agricultural Research Centre).
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Training University of KwaZulu-Natal undergraduate students Kaylee Govender and Kwenzi Ngidi and colleague
Njabulo Mngomezulu on rearing the shoot-tip feeding beetle Neolema abbreviata on spiderwort (July, 2019).

SPARCBIO
José Roberto Postali Parra, Senior Professor
USP/ESALQ, SparcBio Director
Aloisio Coelho Jr., Postdoctoral USP/ESALQ,
SparcBio Manager
SPARCBIO is an advanced research center, an
innovation in Brazil, involving interaction among companies, universities and
governmental agencies with the aim of establishing a model for biological pest and
disease control in tropical regions.
The Center was conceived through a partnership among Fapesp (São Paulo Research
Foundation), Luiz de Queiroz College of Agriculture (ESALQ/USP) and Koppert
Biological Systems, the leading company in biological control. SPARCBIO’s mission is
to develop research projects, products and technologies for use in biological control of
plant pests and diseases, for a more sustainable agriculture in Brazil.
One challenge of the project is to change the mindset of Brazilian growers regarding the
competitiveness and reproducibility of biological-control technologies compared to
conventional agrochemicals. This change will only be possible through education and
dissemination of knowledge, to increase acceptance of biological products in the
agricultural community.
The headquarters of SPARCBIO is located at the Department of Entomology and
Acarology of ESALQ/USP, but projects will also be developed in partnership with other
Brazilian universities, including the Universidade Estadual Paulista (Unesp),
Universidade Federal de São Carlos (Ufscar) and Universidade Federal de Viçosa
(UFV), and with universities abroad, including the University of California-Davis,
University of Minnesota and Mississippi State University. Other research institutions in
Brazil, such as Embrapa, and abroad, such as INRA Sophia Antipolis, in France, and
the USDA Agricultural Research Service in the USA will also collaborate.
The Center will have a multidisciplinary team of highly qualified researchers, who will
develop projects in five lines of research:
Prospecting for new biological-control agents;
Processes for production and automation of beneficial macro- and
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microorganisms;
Formulations for new microorganisms (fungi, bacteria and secondary metabolites);
Assessment of the risks and benefits of biological control;
Strategies for using biological control in integrated plant pest and disease
management.
São Paulo Research Foundation (Fapesp) is one of the
main agencies for the promotion of scientific and
technological research in the country. This legally
autonomous agency is linked to the Secretariat of
Economic Development of the State of São Paulo. With an annual budget of 1% of the
total state tax revenue, Fapesp supports research and the exchange and dissemination
of scientific and technological knowledge generated in the state.
Luis de Queiroz College of Agriculture (ESALQ/USP) is a unit of the
University of São Paulo (USP) focused on teaching, research and
extension activities in agriculture and applied social and environmental
sciences, located at the "Luiz de Queiroz" Campus in the city of
Piracicaba, São Paulo. The College offers seven undergraduate
programs and 20 postgraduate programs, totaling around 2,000
undergraduate and 1,100 postgraduate students.
Koppert Biological Systems, a leading company in
biological control, has been present in Brazil since 2011.
Koppert operates two factories in Brazil, the
macrobiological factories in Charqueada (SP) and the
microbiological factories in Piracicaba. With standardized,
safe and highly technological production processes, it
guarantees the reliability and quality of its more than 15 products. The company also
has its own Research & Development department to improve biological-control
technologies for tropical agriculture, helping to make Brazilian agricultural production
more sustainable, healthy, and in harmony with nature.

Mass rearing of Chelonus spp., parasitoids of Fall Army Worm
Yadavalli Lalitha, Indian Council of Agricultural Research – National Bureau of
Agricultural Insect Resources
Chelonus spp., egg – larval parasitoids were recorded frequently from field samples
collected from different districts of Karnataka, India since March, 2018. Their incidence
in Fall Army Worm Spodoptera frugiperda (J. E. Smith) was reported and was alerted
across the country. The parasitoid specimens were processed for identification using
both morphological and molecular taxonomy methods and their genus was confirmed as
Chelonus spp. Both small arrehenotokous parasitoids (Chelonus sp. (a)) and large
arrehenotokous parasitoids (Chelonus sp. (b)) were found. Species level identification of
these parasitoids is in progress.
Adults of Chelonus sp. (a) were exposed to the eggs of natural hosts, i.e. S. frugiperda,
Spodoptera litura (Fabricius), and laboratory host, Corcyra cephalonica (Stainton), in
different rearing units: Homeopathic vials, Borosil test tubes and pearl pet jars and
reared at 25 ± 2°C and Relative humidity 65± 2%. Exposure period was 48 hrs. Hatched
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neonates were reared on artificial diet media. Adult longevity varied from 2 to 7 days.
Developmental period was found to be 20 to 25 days on natural host and 25 to 50 days
in Corcyra. Recorded natural host egg parasitism was 10 to 19.4 % with 45 to 57.5 %
adult emergence from cocoons collected from the artificial diet media. However, 85 to
98% parasitism and adult emergence was recorded from Corcyra eggs.
Successful rearing on Corcyra eggs for many generations enabled mass rearing and
release of Chelonus spp. as one of the IPM components for the management of Fall
armyworm in maize crops during monsoon and post – monsoon seasons in different
villages of Karnataka, India.

Two different species of egg larval parasitoids Chelonus spp. (a) and (b) collected from Karnataka India from Fall
army worm.

IOBC Quality Control Guidelines - update
Quality Control is a long standing priority of our working group. Thanks to the efforts of
MRQA members, universal and publicly available QC guidelines were developed for
multiple biocontrol agents, collected in the publication "IOBC Quality Control Guidelines
for natural enemies" (van Lenteren, 2003) and made available on the MRQA website.
As the industry evolves, the QC guidelines have to keep up with the expanding
assortment of natural enemies and advancing technology. There have been requests
from several groups, ranging from biocontrol producers, researchers, all the way to
growers and IPM consultants, for updated QC guidelines.
This summer, a committee reviewed all currently available protocols and has
determined user groups and priorities for updated QC guidelines. Now, a plan has to be
developed to update, change and/or add protocols.
We welcome anyone who wants to be involved or has ideas or protocols to contribute.
Especially once an action plan will have been developed, we will need researchers and
industry representatives to develop and test the new or updated guidelines.
If interested, please contact a person on the committee:
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Rose Buitenhuis (IOBC-MRQA co-convenor, Rose.Buitenhuis@vinelandresearch.com)
Johannette Klapwijk (IBMA, JKlapwijk@koppert.nl)
Angela Hale (ANBP, Angela.Hale@biobestgroup.com).
van Lenteren, J. C 2003. Quality control of natural enemies used in biological pest control: theoretical background
and development of testing procedures . CABI Publishing. CABI Publishing, Wallingford, United Kingdom.

Wanted: book editor(s)/author(s)
Springer Nature is looking for people within the working group that would be interested
in writing/editing a book for their Progress in Biological Control book series. Apart from
Progress in Biological Control, they have several book series that people could find
interesting in to contribute to, so if you have another series in mind, they would love to
hear about it as well.
A lot of information can be found on their website at the authors services tab:
https://www.springer.com/gp/authors-editors/book-authors-editors. If you are interested,
you can contact IOBC-MRQA co-convenor Rose Buitenhuis
(rose.buitenhuis@vinelandresearch.com) for more information, or directly contact
Mariska van der Stigchel, Assistant Editor in the Plant Pathology and Entomology
program at Springer Nature (Mariska.vanderStigchel@springer.com).

IOBC-MRQA website
The address of the IOBC-MRQA website is: http://www.mrqa.unibo.it/

Next IOBC MRQA workshop
The next MRQA workshop will be held in Bologna, Italy in early fall of 2021 with local
arrangements provided by Maria Luisa Dindo in cooperation with Bioplanet.
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We need your suggestions
How do you want to stay in touch in between meetings? Would you like us to continue
this newsletter about twice a year? What kind of content would you like to see? Follow
this link (click here) to give feedback.
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