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Draft Review report for the active substance Beauveria bassiana strain 203
Finalised in the Standing Committee on Plants, Animals, Food and Feed 
at its meeting on 02 December 2021
in view of the approval of Beauveria bassiana strain 203 as active substance,
in accordance with Regulation (EC) No 1107/2009[footnoteRef:1] [1:  	Review Report established in accordance with Art. 13(1) of Regulation (EC) No 1107/2009; does not necessarily represent the views of the European Commission.] 

1.	Procedure followed for the evaluation process
This review report has been established as a result of an application for the approval of the active substance Beauveria bassiana strain 203, in accordance with Regulation (EC) No 1107/2009[footnoteRef:2]. [2:  	OJ L 309, 24.11.2009, p. 1.] 

In accordance with the provisions of Article 7 of that Regulation, on 10 March 2017, the authorities of the Netherlands received an application from GlenBiotech, hereafter referred to as the applicant, for the approval of the active substance Beauveria bassiana strain 203 for use in plant protection products. On 20 July 2017 the Netherlands informed the applicant, the Member States, the Commission and the European Food Safety Authority (EFSA) that the dossier was admissible in accordance with Article 9 of the Regulation. 
Subsequently, and in accordance with the requirements of Article 9(3), the summary and complete dossiers were distributed to the Member States, EFSA and the Commission.
Thereupon, the Netherlands as rapporteur Member State started the detailed examination of the dossier provided by the applicant. 
The Netherlands finalised its assessment, in the form of a draft assessment report (DAR) and sent it to the Commission and EFSA on 5 June 2019. The DAR included a recommendation concerning the decision to be taken with regard to the approval of Beauveria bassiana strain 203 for the representative uses supported by the applicant.
In accordance with Article 12 of the Regulation, EFSA organised a consultation of technical experts from Member States, to review the draft DAR and the comments received thereon (peer review). EFSA also launched a public consultation on the draft DAR. 
EFSA sent to the Commission its Conclusion on the risk assessment (Conclusions on the review of the pesticide risk assessment of the active substance[footnoteRef:3] on 6 October 2020. This Conclusion refers to several background documents: the DAR including its revisions and the peer review report. [3:  	Conclusion on the peer review of the pesticide risk assessment of the active substance Beauveria bassiana strain 203. EFSA Journal 2020;18(11):6295. DOI: 10.2903/j.efsa.2020.6295.] 

In accordance with the provisions of Article 13 of the Regulation, the Commission referred a draft review report and Regulation to the Standing Committee on Plants, Animals, Food and Feed on 22 October 2021. The review report was finalised in the meeting of the Standing Committee on 2 December 2021.
The present review report contains the outcome of the final examination by the Standing Committee. Given the importance of the EFSA Conclusion, and its background documents, these documents are also considered to be part of this review report.

2. 	Purposes of this review report
This review report, including the background documents and appendices hereto, has been developed and finalised in support of Commission Implementing Regulation (EU) No XX/XX[footnoteRef:4] concerning the approval of Beauveria bassiana strain 203 under Regulation (EC) No 1107/2009, and to assist the Member States on individual plant protection products containing Beauveria bassiana strain 203 they have to take in accordance with the provisions of that Regulation, and in particular the provisions of Article 29(1) of that Regulation and the uniform principles laid down in Regulation (EU) No 546/2011[footnoteRef:5]. [4:  	OJ L ]  [5:  	OJ L 155, 11.6.2011, p. 127.] 

This review report provides also for the evaluation required under part II, Section A.2(b) of the above mentioned uniform principles, as well as under several specific sections of chapter B of these principles. In these sections it is provided that Member States, when evaluating applications for authorisations, shall take into account the information concerning the requirements of Regulation (EU) No 283/2013, submitted for the purpose of approval of the active substances, as well as the result of the evaluation of those data.
This review report will be made available to the public by the Commission.
The information in this review report is, at least partly, based on information which is confidential and/or protected under the provisions of Regulation (EC) No 1107/2009. It is therefore recommended that this review report would not be accepted to support any registration outside the context of that Regulation, e.g. in third countries, for which the applicant has not demonstrated to have regulatory access to the information on which this review report is based.

3.	Overall conclusion in the context of Regulation (EC) No 1107/2009
The overall conclusion from the evaluation is that it may be expected that plant protection products containing Beauveria bassiana strain 203 will fulfil the safety requirements laid down in Article 4(1) – (3) of Regulation (EC) No 1107/2009. This conclusion is however subject to compliance with the particular requirements in sections 4, 5, 6 and 7 of this report, as well as to the implementation of the provisions of Article 29(1) of Regulation (EC) No 1107/2009 and the uniform principles laid down in Regulation (EU) No 546/2011, for each Beauveria bassiana strain 203 containing plant protection product for which Member States will grant or review the authorisation.
Furthermore, these conclusions were only reached within the framework of the use on ornamental palm trees which was proposed and supported by the applicant and mentioned in the list of representative uses supported by available data (attached as Appendix II to this review report). 
Beauveria bassiana strain 203 is a naturally occurring strain of fungus, wild-type and non-modified strain of Beauveria bassiana, originally isolated from infected red palm weevil cadavers collected from the wild in South-East Spain.
Beauveria bassiana strain 203 is an entomopathogenic strain, controlling the red palm weevil larvae and adults (Rhynchophorus ferrugineus): germination of their conidia only occurs in the presence of an insect host and subsequent multiplication as well. 
There is no evidence of direct relationships of Beauveria bassiana strain 203 to known plant, animal or human pathogens and no evidence for infectivity, toxicity or pathogenicity could be found in the scientific literature. No signs of toxicity, pathogenicity or infectivity have been detected upon single oral, intratracheal and intravenous studies conducted with the microorganism. 
The negative Ames test was not conducted with the micro-organism but with an extract potentially containing metabolites produced by Beauveria bassiana strain 203 and therefore no conclusion can be made on the genotoxicity of the individual metabolites on the basis of this study as their respective concentrations in the extract might be too low to identify a genotoxic effect, as suspected for beauvericin. It is however reinsuring for the extract as a whole.
Furthermore, Beauveria bassiana strain 203 is capable of growing at 25°C and at 32°C, however, it does not grow at 37°C and 40°C. 
Beauveria bassiana strain 203 is sensitive to at least six different groups of antimicrobial compounds, hence it fulfils the low-risk criteria of Annex 2 to (EC) Regulation No 1107/2009 as far as anti-microbial resistance criterion applying to micro-organisms is concerned.
Member States shall pay particular attention to the protection of operators and workers, taking into account that Beauveria bassiana strains are reported in the literature as showing allergic potential and sensitising properties via both dermal and inhalatory contacts.
With particular regard to residues, the EFSA Conclusion indicates that since the representative use is on ornamental palms there will be no consumer exposure.
The review has also concluded that under the proposed and supported conditions of use there are no unacceptable effects on the environment, as provided for in Article 4(3)(e) of Regulation (EC) No 1107/2009, provided that certain conditions are respected as detailed in section 6 of this report. 
The following points were considered as open by EFSA (2020) for Beauveria bassiana strain 203, however their concern is considered low or negligible for the following reasons:
· The production of relevant toxins/secondary metabolites cannot be excluded and therefore the risk assessment could not be finalised for humans and the environment including the assessment of potential groundwater contamination and the potential risk to non-target organisms. 
The dossier contained data for beauvericin, which is the metabolite of concern produced by Beauveria bassiana strain 203. According to the EFSA conclusion the genotoxicity data are equivocal. Beauvericin is also produced by Fusarium-species on cereal grains and dietary exposure was estimated by EFSA's CONTAM panel[footnoteRef:6]. The panel could not finalise their risk assessment because of the equivocal data on the genotoxicity of the metabolite beauvericin. In September 2015 EFSA therefore launched a call for proposals to elucidate the in-vivo genotoxicity of beauvericin[footnoteRef:7]. An external scientific report has been delivered on 2 May 2018 however the follow-up work of the Panel is not yet finalised.  [6:  	EFSA (2014), Scientific Opinion on the risks to human and animal health related to the presence of beauvericin and enniatins in food and feed, EFSA Journal 2014;12(8):3802.]  [7:  	GP/EFSA/BIOCONTAM/2015/02.] 

Batch analysis of technical Beauveria bassiana strain 203 performed showed two outstanding values (4.14 and 7 mg/kg) which are much higher than a similar strain used for same purpose on palm trees. As demonstrated in additional batch analysis (in response to the EFSA additional data request and a question triggered by the Netherlands), the whole product was analysed, but also separated dust and spores in rice grains, which are the support material in the representative plant protection product (GR formulation). In this analysis, beauvericin values between 0.01 – 0.2 mg/kg in the product were obtained, which strongly suggests that 4.14 and 7 mg/kg values found in the first study were outliers. The average value obtained from all 15 analysed batches is 0.08 mg/kg which are about the same range of beauvericin concentration as the similar strain (e.g. 24 µg/L) used for same purpose on palm trees and much lower than beauvericin found in food commodity products[footnoteRef:8]. [8:  	Sifou, Aicha, et al. First report on the presence of emerging Fusarium mycotoxins enniatins (A, A1, B, B1), beauvericin and fusaproliferin in rice on the Moroccan retail markets. Food Control, 2011, vol. 22, no 12, p. 1826-1830;
Meca, Giuseppe, et al. Further data on the presence of Fusarium emerging mycotoxins enniatins, fusaproliferin and beauvericin in cereals available on the Spanish markets. Food and Chemical Toxicology, 2010, vol. 48, no 5, p. 1412-1416;
Mahnine, N., et al. Further data on the levels of emerging Fusarium mycotoxins enniatins (A, A1, B, B1), beauvericin and fusaproliferin in breakfast and infant cereals from Morocco. Food Chemistry, 2011, vol. 124, no 2, p. 481-485;
Krizova, Ludmila, et al. Feedborne Mycotoxins Beauvericin and Enniatins and Livestock Animals. Toxins, 2021, vol. 13, no 1, p. 32.] 

A confirmatory 5-batches GLP analysis confirmed that the maximum concentration of 80 µg/kg in the representative plant protection product (GG) is achievable.  It is therefore important to consider this level as a maximum concentration for the active substance specification.
Taking into account that the representative intended use is on ornamental palm trees which does not lead to dietary exposure, that there is the possibility to set on a national level risk mitigation measures to reduce operator exposure (e.g. PPE+RPE), and that the level of beauvericin specified by the applicant is very low (<80 µg/Kg for the active substance) no particular concern is to be expected with regard to the presence of beauvericin in the active substance.
Data on the production of beauvericin by Beauveria bassiana strain 203 under field conditions is not available. However, metabolites such as beauvericin will only be released by Beauveria bassiana strain 203 when the micro-organim is metabolically active, i.e. after infection of arthropods. The intended use and method of application (e.g. local application of macro-granules in the crown of palm trees) will ensure that metabolite production after use of the product will not affect operators, workers or bystanders as these will not be exposed to actively growing Beauveria Bassiana strain 203, considering that the target organism resides in the trunk of the palm trees to be treated. 
Considering the above, there is no concern with regard to human and animal health.
· A high risk to honeybees was concluded (relevant for the representative uses to field grown palm trees).
The peer review reports a high risk to bees, because effects were observed in an acute oral toxicity test on infectivity in honeybees from exposure to Beauveria bassiana strain 203. However, the peer review also notes that the reason for mortality of adult honeybees observed in the studies is unclear. In addition palm trees are mainly wind pollinated while the red weevil infestations occur outside the flowering period of palm trees. The product is applied in the crown of the palm trees which is distant from palm flowers, making the exposure of bees visiting palm tree ﬂowers rather unlikely. For representative uses in permanent greenhouses and for indoor use the exposure of bees is expected to be negligible.
Overall, although exposure of bees cannot be fully excluded, the representative use as a macro-granules to field grown palm trees will result in a low exposure to bees and the risk to honeybees is considered acceptable.

· The assessment of infectivity and pathogenicity for non-target arthropods could not be finalized with the available data.
In the available studies with non-target arthropods exposed to Beauveria bassiana strain 203, a high mortality was observed. Based on the available information toxicity, infectivity and pathogenicity to non-target arthropods exposed to Beauveria bassiana strain 203 cannot be excluded. Consequently, a high risk to non-target arthropods is concluded for representative uses in open ﬁeld and open structures (walk-in tunnels). 
However exposure is only expected to non-target arthropods in-ﬁeld while off-ﬁeld exposure is considered negligible due to the method of application. It is therefore expected that, should any adverse effect to non-target arthropods occur, this would be limited only to the entomofauna present on the palm tree and the soil directly below the tree. The likely very limited drift from the local application of macro-granules in the crown of palm trees typically present in the amenity plantings in town centres and other artificial habitats is pointing to a very localised and unlikely effect on populations of non-target arthropods The risk to non-target arthropods is therefore considered to be acceptable.

· The risk assessment to wild non-target terrestrial organisms other than vertebrates could not be finalized with the available data.
Insufﬁcient data were available on earthworms and soil micro-organisms to conclude about the absence of risks. However, in line with the opinion of the rapporteur Member State, as B. bassiana is an ubiquitous fungus, exposure of earthworms and other soil organisms regularly occurs in nature. Moreover, the method of application is specific to the heart of ornamental palm trees should severely limit the exposure of soil organisms. It is therefore expected that, should any additional adverse effect to non-target arthropods occur, this would be limited only to the entomofauna present on the palm tree and the soil directly below the tree. The risk to non-target arthropods is therefore considered to be acceptable. 
There is insufficient information to conclude whether Beauveria bassiana strain 203 can be approved as a low-risk substance. In the absence of a quantitative risk assessment, the use of PPE and RPE for the operators and workers has to be considered to reduce the non-dietary exposure (dermal and inhalation) to the micro-organism and its metabolite beauvericin. According to the EFSA conclusions a possible sensitisation and/or toxic effect by inhalation can indeed not be ruled out. As a data gap was identified by EFSA for addressing the potential toxicity of secondary metabolites/toxins produced by Beauveria bassiana 203, notably beauvericin, a specific restriction of use to ornamental palm trees shall be recommended: in addition to the genotoxicity of beauvericin which needs to be further elucidated, Beauveria bassiana strain 203, as all strains belonging to the Beauveria bassiana species, is considered as a potential human allergen by both skin and inhalatory exposure, therefore adequate personal protective equipment are recommended as a specific risk mitigation measure precluding  the possibility for the substance to be approved as a low-risk substance.
Extension of the use pattern beyond those described above will require an evaluation at Member State level in order to establish whether the proposed extensions of use can satisfy the requirements of Article 29(1) of Regulation (EC) No 1107/2009 and of the uniform principles laid down in Regulation (EU) No 546/2011. 
The review has identified several acceptable exposure scenarios for operators, workers, residents, bystanders and groundwater which require however to be confirmed for each plant protection product in accordance with the relevant sections of the above mentioned uniform principles. 

4.	Identity and biological properties
The main identity of Beauveria bassiana strain 203 is given in Appendix I.
 Beauveria bassiana  strain 203 is deposited at the culture collection of the “Centraal Bureau voor Schimmelcultures (Fungal Biodiversity Centre, Institute of the Royal Netherlands Academy of Arts and Sciences, Utrecht, Netherlands) under the accession number CBS 121097.
The end-use product ‘Phoemyc+’, a macrogranule (GG), contains minimum 2 x 1011 cfu Beauveria bassiana 203 /kg dry matter.
The level of the metabolite beauvericin in the plant protection product must not exceed 80 µg/kg. 
Strict maintenance of environmental conditions and quality control analysis during the manufacturing process shall be assured by the producer, in order to ensure the fulfilment of the limits on microbiological contamination as referred to in the Working Document SANCO/12116/2012.

5.	Endpoints and related information
In order to facilitate Member States, in granting or reviewing authorisations, to apply adequately the provisions of Article 29(1) of Regulation (EC) No 1107/2009 and the uniform principles laid down in Regulation (EU) No 546/2011, the most important endpoints were identified during the evaluation process. These endpoints are listed in the conclusion of EFSA, and in section 3 of this report. 

6.	Particular conditions to be taken into account on short term basis by Member States in relation to the granting of authorisations of plant protection products containing Beauveria bassiana strain 203.
Only uses on ornamental palm trees shall be authorised.
Member States shall pay particular attention to:
-	the level of the metabolite beauvericin in the formulated product which shall not exceed 80 µg/kg;
-	the protection of operators and workers, taking into account that Beauveria bassiana strain 203 is to be considered, as any micro-organism, as a potential sensitizer, and paying special attention to exposure through inhalation;
-	As mentioned in Section 4 of this report, strict maintenance of environmental conditions and quality control analysis during the manufacturing process shall be assured by the producer, in order to ensure the fulfilment of the limits on microbiological contamination as referred to in the Working Document SANCO/12116/2012.

Conditions of use shall include risk mitigation measures where appropriate.

7.	List of studies to be generated
No further studies were identified which were at this stage considered necessary in relation to the approval of Beauveria bassiana strain 203 under the current approval conditions.
Some endpoints however may require the generation or submission of additional studies to be submitted to the Member States in order to ensure authorisations for use under certain conditions. 
A complete list of studies to be generated, still on-going or available but not peer reviewed can be found in the relevant part of the EFSA Conclusion. Reference is also made to the comments and clarifications submitted after the conclusion of EFSA (background document C).

8.	Information on studies with claimed data protection
For information of any interested parties, the rapporteur Member State will keep available a document which gives information about the studies for which the applicant has claimed data protection and which during the re-evaluation process were considered as essential with a view to approval under Regulation (EC) No 1107/2009. This information is only given to facilitate the operation of the provisions of Article 62 of Regulation (EC) No 1107/2009 in the Member States. It is based on the best information available but it does not prejudice any rights or obligations of Member States or operators with regard to its uses in the implementation of the provisions of Article 62 of Regulation (EC) No 1107/2009 and neither does it commit the Commission.

9.	Updating of this review report
The information in this report may require to be updated from time to time in order to take account of technical and scientific developments as well as of the results of the examination of any information referred to the Commission in the framework of Articles 13, 21, 38, 44, 56 of Regulation (EC) No 1107/2009. Any such adaptation will be finalised in the Standing Committee on Plants, Animals, Food and Feed, in connection with any amendment of the approval conditions for Beauveria bassiana strain 203.







APPENDIX I
Main identity
Beauveria bassiana strain 203
	Name of the organism
	Beauveria bassiana strain 203

	Taxonomy

	Species: 
	bassiana

	
	First description:
	Vuillemin

	
	Strain: 
	203

	
	Genus: 
	Beauveria

	
	Family: 
	Clavicipitaceae

	Species, subspecies, strain:

	Beauveria bassiana strain 203

	Identification
	Identification based on sequence typing of a single intergenic region, the Bloc region

	Culture collection
	Deposited at Centraal Bureau voor Schimmelcultures (Fungal Biodiversity Centre, Institute of the Royal Netherlands Academy of Arts and Sciences, Utrecht, Netherlands) under the accession number CBS 121097.

	Information on the production of relevant metabolites (especially toxins)
	Beauvericin max. 80 µg/kg in the formulated product.








APPENDIX II
List of uses supported by available data
Beauveria bassiana strain 203
	Crop and /or situation
(a)
	Member State or Country
	Product name
	F
G
or
I
 (b)
	Pest or Group of pests controlled(c)
	 Formulation
	Application
	Application rate per treatment
	PHI (day)
(l)
	Remarks

	
	
	
	
	
	Type
(d-f)
	Conc. of MPCA (i)
	method kind
(f-h)
	growth stage & season 
(j)
	Number
min max
	interval between applications
(min)
	CFU
MPCA/hl
min max
	water l/ha
min max
	CFU
MPCA/ha
min max
	
	(m)

	Ornamental 
Palm trees 
	Southern Europe
	Phoemyc+ (Beauveria bassiana 203)
	F
G
	Rhynchophorus ferrugineus
	GG
	2,4x1012 CFU/kg of dry matter
	Directl applicationinto palm crown by dosing cup 
	During the flight period of Rhynchophorus ferrugineus (March, June + September)
	3 applications max
	90 days

	Not relevant
	Not relevant
	9.4 x 1014 CFU per hectare
	NA
	Formulation: 2.4 x 1012 CFU/kg (nominal) Application rate = 1800 g / tree. Per hectare <286.2 kg formulation based on Arabic planting density of <159 palms/ha  For palms in the field, it should be avoided to apply the product on top of the flowers in order to protect pollinators. 


Explanation of a -m
a: The EU classification for crops (90/642/EEC).
b: Outdoor or field use (F), glasshouse application (G) or indoor application (I)
c: e.g. biting and sucking insects, soil born insects, foliar fungi, weeds
d: e.g. wettable powder (WP), emulsifiable concentrate (EC), granule (GR), water soluble powder (SP)
e: GCPF Codes - GIFAP Technical Monograph No 2, 1989
f: all abbreviations used must be explained
g: Method, e.g. high volume spraying, low volume spraying, spreading, dusting, drench, 
h: Kind, e.g. overall, broadcast, aerial spraying, row, individual plant, between the plants - type of equipment used must be indicated.
i:  g/kg, g/L or appropriate term for micro-organisms
j:  Growth stage at last treatment (BBCH Monograph, Growth stage of plants, 1997, Blackwell, ISBN 3-8263-3152-4)
k: The minimum and maximum number of application possible under practical conditions of use must be provided
l:  PHI - minimum pre-harvest interval
m: Remarks may include: Extent of use/economic importance/restrictions
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